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VPLYV POMEROVYCH UKAZOVATELOV
NA ROZHODOVACI PROCES SPOLOCNOSTI

INFLUENCE OF RATIO INDICATORS ON THE COMPANY'S
DECISION-MAKING PROCESS

Pavel Danihel

Abstract

Purpose of the article The decision-making process interferes with all of the known managerial
functions and synthesizes their final level of influence. The level of our knowledge is directly affected
by the amount of input information we have at our disposal as a manager. Correct assessment of
the situation and correct evaluation of the optimal alternative requires, in addition to an excellent
level of managerial abilities and skills, also the maximum possible amount of available information.
The main purpose if this article is to analyze ratio indicators as effective tools of the decision-making
process, which in the case of appropriate application and correct interpretation, can achieve a
significant improvement towards increasing the efficiency and quality of managerial decision-
making in a particular business entity.

Methodology/methods Within the analysis of the influence of ratio indicators on the decision-
making process, following scientific methods were used: analysis, synthesis, deduction, comparison
and the observation. In accordance with the principles of scientific work, the contribution structure
consists of an introduction, the goal of contribution, methods, results and the discussion, conclusion,
and references.

Scientific aim The main objective of this article lies in pointing out the informative value of ratios,
which, through the understanding of the extended possibilities of their use, represent a valuable tool
for supporting managerial decision-making and creating a long-term strategy in the company.
Findings As part of the results, we present the influence of ratio indicators in a particular business
entity. The main findings include: The analyzed company uses ratio indicators as a tool for
retrospective control for a given accounting period, also for assessing creditworthiness in business
relations with banks and as information for its shareholders in the company's annual report.
Exceptionally, he also deals with ratio indicators at quarterly or monthly meetings. Our
recommendation is to actively monitor the development of ratios over time, ideally on a quarterly
basis, to assess the development of the company's financial situation in connection with the decisions
made. Our second recommendation is to incorporate the analysis of ratio indicators into the
decision-making process in order to increase the total amount of available information that enters
the decision-making process.

Conclusions (limits, implications etc.) With the incorporation of the analysis of ratio indicators into
the decision-making process associated with the company’s operation process, we can achieve an
increase in the total amount of information available evaluating the overall overview of the
company's financial health. By using ratio indicators, the company's top management can also
maximize the benefits associated with the application of ratio indicators in the decision-making
process, which can ultimately contribute to a lasting increase in the efficiency and quality of
managerial decision-making.

Keywords: ratio indicators, decision-making process, financial analysis, financial management

JEL Classification: M21
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UvVOD

Rozhodovanie je jednym z najvyznamnejSich aspektov prace manazérov. Nutnost’ vol'by medzi
dvomi alebo viacerymi moznost'ami je esencidlnou napliiou planovania, organizovania, vedenia
I'udi a kontroly, tym padom sa priamo dotyka vsetkych zo zakladnych manazérskych funkcii.
Pre meratel'nost’ vplyvu nasich rozhodnuti v dlhodobom aj kratkodobom horizonte, manazéri
najcastejsSie siahaji po finan¢nej analyze. Pre postdenie aktualnej financnej situécie, vyvoja v
¢ase, pri¢indm a moznym ndsledkom, vyuziva finan¢na analyza pomerové ukazovatele, ktoré
nie su jej jedinymi nastrojmi, ale patria k tym najpouzivanejSim. Podl'a nasho nazoru,
vypovednd hodnota pomerovych ukazovatelov exponencidlne narasta, ak pouzivatelia
finan¢nej analyzy vyhodnocujt ich vyvoj na zéklade vzajomnych stvislosti, pri ktorych zmena
jedného ukazovatela, méze ovplyvnit' druhy a zaroven ukazovatele nie st vyuzivané iba
retrospektivne. To znamena, Ze informacie poskytnuté pomerovymi ukazovatelmi mozu
priamo ovplyvnit’ manazérske rozhodovanie.

Mieru Grovne nasho poznania priamo ovplyviiuje mnozstvo vstupnych informacii, ktoré
mame ako manazér k dispozicii. Spravne posudenie situacie a korektné vyhodnotenie
optimalnej alternativy, vyzZaduje okrem excelentnej Urovne manazérskych schopnosti a
zrucnosti, aj maximalnu mozni mieru dostupnych informdcii. Zékladnym a nevyhnutnym
predpokladom akychkol'vek poznatkov vstupujucich do rozhodovacieho procesu je ich
doveryhodnost’. Doveryhodnost’ informécii mézeme zvysit' pouzivanim ndastrojov, ktoré su
jednoducho interpretovatené a zaroven dostato¢ne komplexné, aby vierohodne zobrazili
aktudlnu finan¢nu situaciu v analyzovanej spoloc¢nosti. Na zdklade vypovednej hodnoty
pomerovych ukazovatelov, by mal byt manazér schopny vykonavat kvalitné a vcasné
rozhodnutia, ktoré budi mat’ potencidl zachovania, pripadne zlepSenia financnej stability.

1 CIEL A METODIKA

Hlavny cielom tohto prispevku je analyzovat’ pomerové ukazovatele ako ucinné ndstroje
rozhodovacieho procesu, ktoré v pripade vhodného aplikovania a sprdvneho interpretovania,
mozu vyrazne prispiet k navySeniu efektivity a kvality manaZérskeho rozhodovania v
konkrétnom podnikatel'skom subjekte. Analyzou pomerovych ukazovatelov a naslednym
vyskumom miery ich vplyvu na rozhodovaci proces, dokdZzeme lepSie porozumiet’ sposobu
fungovania analyzovanej spolo¢nosti a navrhnit’ sériu opatreni, s potencialom prispiet’ k
dlhodobo udrzateI'nému zlepSeniu financne;j situécie.

K naplneniu hlavného ciel’a prispevku sme sformulovali parcialne ciele:

* identifikovat’ vhodnt odbornu literatiru, pozostavajicu z reSerSe domacich a zahrani¢nych
autorov,

* dostatone porozumiet’ rieSenej problematike na troveil moznosti formulacie vlastnych
zaverov a odporucani pre ucely zodpovedania vyskumnych otdzok,

* analyzovat’ stav pomerovych ukazovatel'ov v skimanej spolo¢nosti za sledované obdobie,

= formulovat na$§ pohlad na aktualne rieSenie procesu rozhodovania analyzovanej
spolo¢nosti a posudit’ mieru vplyvu pomerovych ukazovatel'ov,

* navrhnit opatrenia, ktoré mdéZu potencionalne prispiet’ k rozSireniu miery vyuZivania
pomerovych ukazovatel'ov v analyzovanej spolo¢nosti.

Pri stanoveni ciela predlozeného prispevku sme zosumarizovali vhodné domace a
zahrani¢né zdroje, zaoberajice sa skimanou problematikou. Vybrana reSers literatury utvara
zaklad znalosti, spojenymi s analyzou rozhodovacieho procesu a pomerovych ukazovatel'ov.

Formulaciou nasho pohl'adu na spdsob vykonavania rozhodnuti a priebeh rozhodovacieho
procesu analyzovanej spolo¢nosti, budeme moct’ lepSie pochopit’ vzdjomnym suvislostiam,
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potrebnym pre vyskum tohto prispevku a nasledné zodpovedanie vyskumnych otdzok. Pre
hlbsie nazretie do pozadia fungovania analyzovanej spolo¢nosti a lepSie pochopenie principov
spojenych s procesom rozhodovania, prakticku ¢ast’ prace obohacuje rozhovor s ekonomickym
riaditefom, panom inZinierom Martinom Sutkom.

Prva oblast’ vyskumu definuje vyuzitie pomerovych ukazovatelov v rozhodovacom
procese, ktoré v pripade vhodného aplikovania a spravneho interpretovania, mézu vyrazne
prispiet’ k navySeniu efektivity a kvality manazérskeho rozhodovania v konkrétnom
podnikatel’skom subjekte

Druha oblast’ vyskumu preskimava do akej miery zvoleny hospodarsky subjekt priklada
dolezitost’ analyzy pomerovych ukazovatelov v rozhodovacom procese. Manazérske
rozhodnutia by mali zohl'adiiovat’ zaujmy a potreby spoloc¢nosti, priCom rozhodovaci proces
pocina odhalenim prilezitosti pre rozhodovanie. Z daného dévodu preskiimame v akej miere
dokézu pomerové ukazovatele prispiet’ k odhaleniu potenciondlnych prileZitosti pre inicidciu
rozhodovacieho procesu.

Po zodpovedani vyskumnych otazok, sformulujeme vlastné ndzory a odporicania pre
analyzovanu spolo¢nost’, ktoré budi mat potencial pre navysenie efektivnosti a kvality
manazérskych rozhodnuti, na zaklade vyuzitia pomerovych ukazovatel'ov, ako ucinnych
nastrojov v ramci rozhodovacieho procesu.

2 VYSLEDKY A DISKUSIA

Rozhodnutie, ktoré je v sulade so zdmermi a zaujmami podniku je vnimané ako vysoko kvalitné
rozhodnutie. Ti najcennej$i manazéri, ktori vo vysokej miere ovplyviiuju budiice smerovanie
podniku su plateni za niekol’ko vysoko kvalitnych rozhodnuti denne. Kvalitné financéné
rozhodnutia st spravidla stavané na pevnom zaklade, ktory im poskytuje financnd analyza.
Rozhodovaci proces za¢ina odhalenim potencionalnych prilezitosti (Papula, Papulova, 2016).
Jednym z faktorov iniciujicim potrebu vykonania rozhodnutia si pomerové ukazovatele
finan¢nej analyzy. Kazdy z pomerovych ukazovatel'ov nam sprostredkovéava odlisny pohl'ad na
hospodarenie v podniku. Pre rozhodovaci proces je nevyhnutny uceleny a vierohodny obraz o
finanénej situacii, ktory nam pomerové ukazovatele spolocne poskytuji (Gospodarchuk,
Suchkova, 2019).

Mieru Grovne naSho poznania priamo ovplyviluje mnoZzstvo vstupnych informacii, ktoré
mame ako manazér k dispozicii. Spravne posudenie situacie a korektné vyhodnotenie
optimalnej alternativy, vyZaduje okrem excelentnej urovne manaZérskych schopnosti a
zruénosti, aj maximalnu moZznu mieru dostupnych informécii. Zakladnym a nevyhnutnym
predpokladom akychkol'vek poznatkov vstupujucich do rozhodovacieho procesu je ich
doveryhodnost’. Doveryhodnost’ informacii mézeme zvysit pouzivanim nastrojov, ktoré su
jednoducho interpretovatelné a zarovenl dostato¢ne komplexné, aby vierohodne zobrazili
aktualnu finan¢nu situaciu v analyzovanej spolo¢nosti. Na zaklade vypovednej hodnoty
pomerovych ukazovatelov, by mal byt manaZér schopny vykonavat kvalitné a vcasné
rozhodnutia, ktoré budii mat’ potencial zachovania, pripadne zlepSenia financnej stability.

Likvidita zasahuje do rozhodovacieho procesu z hladiska charakterizacie financnych
mozZnosti spolocnosti. Vysoka alebo nizka likvidita m6Ze ovplyvnit’ rozhodnutie o Cerpani
uveru alebo pripadné nastavenie splatkového kalendédra. Pre navysenie likvidity v snahe o
dosiahnutie optimalnych hodnot moze podnik dojst’ k rozhodnutiu znizit’ maximalne iveroveé
limity pre zdkaznika, ¢im svojich odberatelov mdze donttit’ k platbe v hotovosti. Likvidita
byva taktiez spajana so vzajomnou zavislost'ou od ukazovatel’a rentability a opa¢ne. Vzajomna
stvislost’ medzi ukazovatelmi likvidity a rentability moZe byt posudzovana komerénymi
bankami v prospech alebo neprospech klienta (Abdullah Rashid, 2018).
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Dal§im javom vzajomnej stvislosti medzi pomerovymi ukazovatelmi je vztah doby
obratu zasob a beznej likvidity. Prebytocné zasoby, ktoré nie su efektivne vyuzité znamenaji
pre podnik dlhodobt strategicku nevyhodu. Naklady na skladovanie predstavuju investiciu s
nizkym alebo priam nulovym trokom. Naopak, vysoky obrat zasob pre investorov a akcionarov
podporuje doveru v bezntl likviditu organizacie (BartoSova, Paliderova, Jaros, Kovalova, 2020).

Nizke hodnoty ukazovatel'ov likvidity, ako uz bolo spomenuté, mdézu znamenat’ riziko
platobnej neschopnosti. Hodnoty siahajice vysoko nad odporac¢any interval likvidity 1. stupia
mozu naopak znamenat’ stagnaciu podniku a nevyuzité prilezitosti. Bezna a celkova likvidita
nie st vynimkou a ani v tomto pripade privysoké hodnoty ukazovatelov nepredstavuju
vyslovene pozitivny jav. Dovodom st ndsledne zvySujuce sa poziadavky financovania
transformacného cyklu podniku cudzimi zdrojmi. Nakol’ko ma podnik vicSinu svojich
finan¢nych zdrojov viazanych v pohladavkach a zédsobach, nedisponuje dostato¢nymi
vlastnymi zdrojmi pre financovanie prevadzkového cyklu. Vysledkom navysenia cudzich
zdrojov je pokles ukazovatel'a rentability vlastného kapitalu (ROE). Z dlhodobého hl'adiska
modze byt situdcia pre podnik neudrzatelnd. Z daného dovodu je nesmierne dolezité
analyzovanie vyvoja pomerovych ukazovatelov v Case a pozorovanie pripadného trendu
poklesu alebo narastu (Bondareva, Plchova, Zatrochova, 2020).

Komplikacie mdzu nastat’ aj v pripade, ak vyznamnu ¢ast’ celkovej likvidity analyzovanej
spolocnosti tvoria nelikvidné zasoby. Ako priklad si mézeme uviest’ rozdiel medzi materidlom
a hotovymi vyrobkami. Hotové vyrobky je mozné predat’ takmer okamZite, zatial’ o likvidnost’
materialu moze byt za urCitych podmienok velmi nizka (Zalai akol., 2016). Napriek
tazkostiam spojenym s premenou nelikvidnych zasob na finanéné prostriedky, ukazovatel
celkovej likvidity aj tento druh zasob zapocitava v plnom rozsahu do kategdrie zasob ako
takych. Pre §irs§i rozhl'ad v danej problematike, sa v praxi ¢asto vyuziva vzajomné posudenie
beznej a celkovej likvidity, ktoré ndm moze ¢astokrat mnoho naznacit’ o stave zasob v podniku.
Ak bezna likvidita za celkovou likviditou vyrazne zaostava, mdze to znamenat nadmerny
podiel zasob v majetkovej Struktire (Bondareva, Plchova, Zatrochova, 2020).

Ukazovatele aktivity v rozhodovacom procese predstavuji predovSetkym acinny nastroj
pre hodnotenie spravy majetku podniku a vyuzitelnosti aktiv (Kajanova, Olvecka, Saxunova,
2014). V ramci analyzy aktivity vyhodnocujeme do akej miery podnik efektivne hospodari so
svojimi aktivami. Nadbytok majetku moze pre podnik znamenat’ vznik dodato¢nych nakladov,
ktorym v pripade efektivnejSieho hospodarenia bolo mozné predist. V danom pripade mdze
podnik prijat’ rozhodnutie o odpredaji nadbytocného majetku, ¢im si v kone¢nom ddsledku
zabezpe€i navySenie likvidity. Naopak, nedostatok majetku moZe zapriinit nevyuzitie
podnikatel'skych prileZitosti (Baran, Pastyr, Baranova, 2016). Existuje viacero spdsobov ako z
dlhodobého hl'adiska navysit' disponibilné finan¢né prostriedky podniku. V ramci vyuZitia
ukazovatel'ov aktivity moZe manaZzment prist’ k rozhodnutiu o skrateni doby splatnosti svojich
faktar, ¢im si podnik zabezpeci zniZenie doby inkasa kratkodobych pohl'adavok a navySenie
objemu hotovosti, ktord uz nebude viazana vo faktarach.

Miera zadlZenosti priamo ovplyviiuje moznost podniku vyuzivat potencionalne
prilezitosti pre svoj d’al$i rozvoj. Vysoka miera zadlZenosti zvySuje riziko spojené s podnikanim
a zaroven znizuje bonitu spolo¢nosti, v pripade zaujmu poskytnutia tveru od bank. Podniku tak
zostava iba mald moznost’ pre investovanie do rozsirenia vyrobnej kapacity, otvorenia novych
odbytovych priestorov alebo navySenia trovne pouzivanych technologii. Rozhodnutia spojené
s vyznamnym navySenim podnikovej zadlZenosti by z daného dévodu mali byt’ uskuto¢nené so
zvySenou opatrnostou, idedlne s pohl'adom do strednodobého aZz dlhodobého dopadu, ktoré so
sebou pre podnik prinesie.

Vzajomny vztah medzi pomerovymi ukazovatelmi nespochybnitelne doplia rentabilita,
ktorej pokles alebo nérast priamo ovplyviluju ostatné ukazovatele. Ako priklad si uved'me
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rentabilitu aktiv, ktorej pokles nastane v pripade, ak podnik pouZzije svoj majetok, disponujuci
potrebnou likvidnostou, na spldcanie svojich zavdzkov. Primarne sa jednd o kratkodoby
majetok, ktorého podiel na schopnosti podniku splacat’ svoje zavdzky determinuje ukazovatel
okamzitej likvidity. Moze sa vSak jednat aj o dlhodoby majetok, ktorého predaj podnik
vyhodnotil ako nevyhnutny krok v naro¢nej finan¢nej situacii (Mimelientesa, Juliyanti, Astri
Ayu, 2020).

Optimélna Groven rentability, spolu s navysenim konkurencieschopnosti a odstranenim
nerovnovahy vo finan¢nej Strukture moze predstavovat’ dlhodobé rieSenie problému likvidity
v podniku (Jovanovié¢, Todorovi¢, Grbi¢, 2017). Podnik sa tak moze cielene rozhodnut’ pre
maximalizaciu usilia s cielom navySenia ukazovatelov rentability. Vysoka ziskovost moze
podnik motivovat’ k emisii akcii a dlhopisov, ktoré budi na zéklade dobrych finan¢nych
vysledkov pre potencionalnych investorov lukrativnym sposobom ako zhodnotit’ svoje
financie.

Na zaklade informacii, ktoré poskytuje vyuzitie pomerovych ukazovatelov mdézeme pre
podnik dosiahnut’ vysoko kvalitné rozhodnutia uplatnitelné v dlhodobom aj kratkodobom
¢asovom horizonte.

2.1 CHARAKTERISTIKA ANALYZOVANEHO SUBJEKTU

Spolo¢nost DOPRAVOPROIJEKT, a. s. je lidrom v projektovej a konzulta¢no-inZinierskej
¢innosti v Slovenskej republike. Na trhu posobi uz viac ako 70 rokov a za spominané obdobie
vyprojektovala viac ako 16 000 stavebnych dokumentécii. Spolo¢nost’” v ramci svojho
posobenia viedla hned’ niekol’ko skuto¢ne vyznamnych projektov, medzi ktoré patri napriklad
Most Apollo cez Dunaj v Bratislave, rychlostna cesta R7 Bratislava —Dunajska Luzna — Holice,
rekonstrukcia Casti zelezni¢nej stanice Bratislava Filidlka a iné.

Hlavnymi oblast'ami posobenia st dial'nice a cesty, dial'nicné a cestné mosty, kol'ajova
doprava, mestské komunikécie, pozemné stavby, inzinierske siete a inzinierstvo, navrhovanie
objektov, stavebny a autorsky dozor. Viziou spoloc¢nosti, ako lidra na domacom trhu
projektovych prac a konzultacnych sluzieb, je potvrdit’ tato poziciu aj v buducnosti a stat’ sa
Ziadanou firmou pre poskytovanie multidisciplinarnych projektovo-inzinierskych sluZieb na
domacom a eurdépskom trhu. Spolo¢nost’ si zvolila ako svoje poslanie poskytovanie vysoko-
profesiondlnych sluzieb s dorazom na etiku konania, spoloCenskli a environmentalnu
zodpovednost. Zaujmom spolo¢nosti je vytrvanie vo vytvarani motivacného pracovného
prostredia pre svojich zamestnancov a poskytnutie kvalitného zdzemia pre budutce talenty.
Prostrednictvom zvySovania prosperity a zhodnocovanim majetku je dal$im zaujmom
dosiahnut’ uspokojenie akcionarov. V neposlednom rade, zvySovanim kvality poskytovanych
sluzieb, prispiet k rozvoju profesie a jej vysSiemu spolo¢enskému uznaniu. Spolo¢nost’
DOPRAVOPROIJEKT, a. s. zastdva principy podnikania, medzi ktoré patri profesionalita,
doraz na kvalitu, nezavislost, nestrannost’, zodpovednost, etika konania, korektné vztahy s
klientmi a partnersky vztah so zamestnancami. Spolo¢nost’ sa v roku 2006 stala ¢lenom
prestiznej skupiny SUDOP Group, a. s., ktord je najvacSou projektovou, konzulta¢no-
inzinierskou a IT skupinou v strednej Eurépe. V roku 2009 vzniklo zastipenie v Ceskej
republike — DOPRAVOPROJEKT, a. s. organiza¢na zlozka CZ. V roku 2019 dosiahla
spolo¢nost’ 70 rokov od svojho vzniku.

Hospodarska ¢innost’ spolo¢nosti

V nasledujice; tabulke sledujeme vyvoj vysledku hospodarenia spolocnosti
DOPRAVOPROJEKT, a. s. za sledované obdobie v rokoch 2017-2021.
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Tabul’ka 1: Vysledok hospodarenia skiimanej spolo¢nosti za obdobie 2017-2021 [€]
DOPRAVOPROJEKT, a. s. 2017 2018 2019 2020 2021
Vysledok hospodarenia pred zdanenim 1903785 | 2811000 1599131 | 2389850 | 1240483
Dat z prijmov 498 330 665 413 362 307 292 009 279539
Vysledok hospodarenia po zdaneni 1405455 | 2145587 | 1236824 | 2097841 | 960 944
Zdroj: vilastné spracovanie
Pre lepSie zobrazenie nasleduje graf.
3000 000
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1500 000 N
1000 000
500 000
0
rok 2017 rok 2018 rok 2019 rok 2020 rok 2021

B vysledok hospodarenia pred zdanenim dan z prijmov vysledok hospodarenia po zdaneni

Graf 1 Vysledok hospodarenia skiimanej spolo¢nosti za obdobie 2017-2021 [€]

Zdroj: vlastné spracovanie

Spolo¢nost DOPRAVOPROIJEKT, a. s. si udrzuje v ramci celého analyzovaného obdobia
priazniva bilanciu vysledku hospodarenia. Vyvoj hodnét za sledované obdobie predstavuje
narast, nasledovany poklesom s pravidelnostou piatich rokov.

2.2 VPLYV POMEROVYCH UKAZOVATELOV NA ROZHODOVACI PROCES

Projektovu a konzulta¢no-inZiniersku ¢innost’ spojent so stavebnictvom, vykonava spolo¢nost’
DOPRAVOPROIJEKT, a. s. s priamou nadvidznost'ou na mieru iniciativy vystavby dopravnej
infrastruktury. Mnozstvo a charakter projekénych prac s cielom rozsirenia infrastruktiry na
uzemi Slovenskej republiky je priamo ovplyvnené Staitom. Ak Stat podporuje a rozvija oblasti
rozvojového programu, medzi ktoré patri napriklad industridlny park, stavby pre zdravotnictvo
a Skolstvo, prepojenie uzemnych celkov pre navySenie zamestnanosti, vystavba dialnic a
rychlostnych ciest, priamou imerou vznika vé¢sie mnozstvo projektov, o ktoré moze prebiehat’
verejna sutaz. Jednym z najvacsich problémov v sucasnosti, ktoré priamo ovplyviiuji stavebny
priemysel a spolu s nim aj spolo¢nost DOPRAVOPROJEKT, a. s. je absencia ¢asového
harmonogramu, podl'a ktor¢ho by sa stavebnictvo na Slovensku mohlo dlhodobo uberat’.
Eurdpska tnia priamo ovplyvituje platnymi smernicami spdsob vystavby a smerovanie dial'nic,
ale priamo neposkytuje Ziadne odporacania, pripadne smernice, ktoré by stanovili odporacant
rychlost’ napredovania v budovani infraStruktary. Ddsledkom absencie akéhokol'vek planu
rozsirovania infrastruktiry je vysokd miera neistoty, a to predovSetkym z hl'adiska odhadu
mnozstva a komplexnosti projektov, o ktoré moéze spolo¢nost DOPRAVOPROJEKT, a. s.
sut'azit. Medzi d’alsie Specifika, ktoré priamo ovplyvituji spolo¢nost’, patri pandémia covid-19
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a aktualna situacia vojny na Ukrajine. Obe mimoriadne udalosti maji priamy vplyv na vladou
zvolené priority, ktoré mézu vyrazne spomalit’ rozSirovanie infrastruktary.

Z daného dovodu je pravidelné meranie a kontrolovanie schopnosti platit’ svoje zavéazky
nesmierne dolezité. Zohl'adiovanim vzajomnych vézieb medzi Groviou likvidity s ostatnymi
ekonomickymi ukazovateI'mi, mierou investovania finanénych prostriedkov, nakladovym
uctovnictvom, vysledkom hospodarenia a inymi premennymi, mézeme dosiahnut’ procesnu
excelenciu v ramci vyznamnych strategickych rozhodnuti v spolo¢nosti. V pripade rozhodnutia
o otvoreni novej divizie, strediska alebo o investovani do modernizacie a technologického
pokroku, musi byt zachovana schopnost’ splacat’ svoje zavidzky z okamzitého aj dlhodobého
hl'adiska. Kazda ocakavana zmena s cielom navysenia efektivity hospodarenia alebo rozsirenia
miery pdsobenia spolo¢nosti, so sebou prindsa financny odhad konecného pozitivneho vplyvu,
ktory je prepocitany na oCakavané navysenie trzieb alebo zniZzenie nakladov. Skor ako tomu tak
moze byt, je vSak potrebné vynalozit’ disponibilné finanéné prostriedky a nasledne preklenut’
potrebny C¢as medzi inicidciou zmeny a vyslednym pozitivnym efektom. Analyzou
ukazovatelov likvidity za sledované obdobie, dokaze DOPRAVOPROJEKT, a. s. presne urcit
mieru vySky investicii, ktoré neohrozia schopnost’ platit’ svoje zadvézky.

Spolo¢nost DOPRAVOPROIJEKT, a. s. si vac¢Sinu svojho roéného obratu zabezpecuje
Staitnymi tendrami, zameranymi na vypracovanie projektovej dokumentacie k planovanej
stavbe. Podnikatel'ské subjekty tvoria iba minoritnu ¢ast’ vypracovanych projektov, medzi ktoré
patri napriklad prepojenie novovybudovaného logistického centra s verejnymi cestnymi
komunikaciami. V pripade zdujmu analyzovanej spolo¢nosti o vyhru Statneho tendru, musi
ekonomicky riaditel’, ako vrcholovy manazér s priamou zodpovednost'ou, vykonavat’ rychle a
kvalitné rozhodnutia. Prostrednictvom nakladovej kalkulacie je uréena vysledna cena projektu,
ktord dokdze v pripade vyhry v sitazi pokryt celkové naklady spojené s projektovou
dokumentaciou a o¢akavanu ziskovi marzu. Sadzba strojovej hodiny, naklady na priame mzdy
a iné nakladové polozky, ktoré priamo vstupuju do rozhodovacieho procesu, taktiez ovplyviuju
findlne rozhodnutie. Ako priklad si m6Zeme uviest’ rozhodnutie uchédzania sa o pontkany
tender.

Spoloé¢nost DOPRAVOPROJEKT, a. s. sa snazi byt samofinancovatel'na. Z daného
doévodu sa tiverova zadlzenost” spolo¢nosti nachadza v nulovych hodnotach. Avsak, v pripade
zaujmu o navySenie dosiahnutych trzieb prostrednictvom vyuZitia potencionalnej investicnej
prilezitosti, moze byt vhodnou alternativou poziadanie banky o investi¢ny uver. Ukazovatel
urokového krytia mdze poskytnit hodnotné informéacie o potencidli splacania urokov
spojenych s poskytnutim tveru. Ukazovatel’ miery samostatnosti nasledne poskytne prehl'ad o
miere celkovej zadlZenosti a ukazovatele likvidity zhodnotia mieru schopnosti spolo¢nosti
platit’ svoje zaviazky.

Pre ucely skompletizovania projektov spolo¢nost DOPRAVOPROJEKT, a. s.
nevykonéava vSetky potrebné ukony vo vlastnej rézii, ale Casto krat si najima externych
partnerov. Ti maji na starosti Ukony, ktoré stvisia s vystavbou projektu, ale nespadaji pod
¢innost’ analyzovanej spolo€nosti. Spolupraca s externymi partnermi predstavuje dodatocny
naklad, ktory spolu s ostatnymi spomenutymi nadkladmi ovplyviiuju vysledna ziskovli marzu
projektu a nasledne rentabilitu. ZvySena miera ziskovosti ma predpoklad na zlepSenie finan¢ne;j
situdcie a zvySenie bonity spolocnosti pre buducich aj existujicich akciondrov. Navysenim
alebo znizenim ukazovatelov rentability, buda v strednodobom aj dlhodobom horizonte
ovplyvnené aj ostatné pomerové ukazovatele. Ako sme si uz spomenuli, kazdy z pomerovych
ukazovatelov zastdva vyznamni tulohu v ramci posudzovania zdravia analyzovaného
podnikatel'ského subjektu. Manazér, ktory vyuziva vsetky dostupné informacie, ktoré mu v
spolupraci s ekonomickym oddelenim mdézu byt poskytnuté, znizuje mieru rizikovosti svojich
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rozhodnuti, zvySuje kvalitu procesu rozhodovania a vyhyba sa rozhodnutiam v podmienkach
neistoty.

2.3 ZAVERY A ODPORUCANIA PRE ANALYZOVANU SPOLOCNOST

Na zéklade vyskumu vplyvu pomerovych ukazovatel'ov na rozhodovaci proces v spolo¢nosti
DOPRAVOPROIJEKT, a. s., mdzeme v ramci diskusie nasledne pristapit’ ku konkrétnym
zaverom a odporucaniam pre skiimant spolo¢nost’.

Analyzovanie vyvoja pomerovych ukazovatelov za sledované obdobie v skiimanej
spolo¢nosti prebiecha na ro¢nej baze, pri prilezitosti vypracovania vyroénej spravy a zverejnenia
finanénych vysledkov pre akcionarov. Véc¢sina rozhodnuti prebieha pomocou vypracovania
zjednoduseného vysledku hospodarenia, ktory zobrazuje stav financnej situécie spolo¢nosti
k danému momentu. Posudzovanie medziroéného vyvoja pomerovych ukazovatelov tym
padom prebieha spitne a ovplyviiuje rozhodnutia na Grovni stratégie a strategickych ciel'ov,
avsak nie na urovni operativy spolo¢nosti.

Vyuzitim pomerovych ukazovatel'ov na Urovni operativnej ¢innosti, moéze vrcholovy
manazment spoloCnosti maximalizovat vyhody spojené s aplikovanim pomerovych
ukazovatel'ov v rozhodovacom procese. Zaroven lepSie a efektivnejSie vyuzivat' sluzby
poskytnuté ekonomickym oddelenim a controllingom, ktoré v koneénom doésledku mozu
prispiet’ k trvalému navySeniu efektivity a kvality manazérskeho rozhodovania.

Pre skimant spolo¢nost’ sme na zaklade aplikovaného vyskumu sformulovali nasledovné
odportcania:

= aktivne, vradmci jednotlivych kvartdlov, sledovat vyvoj pomerovych
ukazovatel'ov za ucelom posudenia vyvoja finan¢nej situacie spolo¢nosti,

» zakomponovat analyzu pomerovych ukazovatelov do procesu rozhodovania
spojen¢ho s operativou, za Gcelom navySenia celkového mnozstva dostupnych

informacii, hodnotiacich celkovy prehl'ad finanéného zdravia spolo¢nosti.
ZAVER

Cielom tohto prispevku bolo analyzovat’ pomerové ukazovatele ako U€inné ndstroje
rozhodovacieho procesu, ktoré v pripade vhodného aplikovania a sprdvneho interpretovania,
mozu vyrazne prispiet k navySeniu efektivity a kvality manaZérskeho rozhodovania v
konkrétnom podnikatel'skom subjekte. Analyzou pomerovych ukazovatelov a naslednym
vyskumom miery ich vplyvu na rozhodovaci proces, dokdZzeme lepSie porozumiet’ sposobu
fungovania analyzovanej spolo¢nosti a navrhnit’ sériu opatreni, s potencialom prispiet’ k
dlhodobo udrZateI'nému zlepSeniu financnej situécie.

Projektovii a konzulta¢no-inziniersku ¢innost” spojenit so stavebnictvom, vykondva
spolocnost DOPRAVOPROIJEKT, a. s. s priamou nadvdznost'ou na mieru iniciativy vystavby
dopravnej infrastruktiry. MéZeme tym padom skonstatovat’, Ze rozhodnutia §tatu a vlady maju
priamy vplyv na stavebny priemysel, ktory v aktudlne neistej dobe eSte stile rozSirenej
pandémie ochorenia covid-19 a zvySeného napétia v dosledku vojny na Ukrajine, prechadza
naro¢nym obdobim. Spolu s vyvinom situacie oboch mimoriadnych udalosti, ¢elia priority Statu
a zvolenej vlady vyznamnej miere néatlaku na Statny rozpocet. Z daného dovodu naberd snaha
o dlhodobé udrzanie finanéného zdravia spolo¢nosti mimoriadnu zévaznost. V ramci
spolo¢nosti DOPRAVOPROJEKT, a. s. je rozhodovaci proces, tykajuci sa strategicky
vyznamnych rozhodnuti a tvorby strategickych cielov, uskuto¢iiovany prevazne na ro¢nych
stretnutiach v prilezitosti zhodnotenia dosiahnutych financnych vysledkov za sledované
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obdobie. Pomerové ukazovatele ako nastroje spétnej kontroly nasledne ovplyviiuji buduice
strategické smerovanie spolocnosti. Vyhodnotenie a analyza pomerovych ukazovatelov
prebieha tym padom na ro¢nej baze.

Posudzovanie medzirocného vyvoja pomerovych ukazovatel'ov prebieha az spdtne a
ovplyviiuje rozhodnutia na urovni stratégie a strategickych cielov, avSak nie na trovni
operativy. Vyuzitim pomerovych ukazovatelov aj na urovni operativnej Cinnosti, moze
vrcholovy manazment spolo¢nosti maximalizovat’ vyhody spojené s aplikovanim pomerovych
ukazovatel'ov v rozhodovacom procese, ktoré v konecnom ddsledku mézu prispiet’ k trvalému
navySeniu efektivity a kvality manazérskeho rozhodovania. Zarovenn bude moct’ manazment
spolo¢nosti DOPRAVOPROIJEKT, a. s. lepSie a efektivnejSie vyuzivat sluzby poskytnuté
ekonomickym oddelenim a controllingom.

Aktivnym sledovanim vyvoja pomerovych ukazovatel'ov za ti¢elom hodnotenia finan¢nej
situdcie spoloCnosti s kvartdlnou pripadne mesacnou pravidelnostou, mézu byt pripadné
odchylky od optimélnych hodnot odhalené v dostato¢nom casovom predstihu. Pre spolo¢nost’
DOPRAVOPROJEKT, a. s. bude vd’aka skorému zisteniu a detailnej analyze vyvoja za
sledované obdobie, vykondvanie moznych zdsahov jednoduchsie a efektivnejsie.
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PROCES PROJEKTOVANIA VYROBNEJ HALY V REALNEJ
PREVADZKE A JEJ FINANCOVANIE

PROCESS OF DESIGNING THE PRODUCTION HALL IN
REAL OPERATION AND ITS FINANCING

Marek Kliment, Peter Trebuia, Jozef Trojan, Jana Kronova

Abstract

The paper deals with the cross-section of the project of building a new production hall in an existing
company, which with this investment planned to modernize as well as expand its production
capabilities. The article captures the entire course of the project and its individual phases. From the
start of the project through the investment phase, the implementation phase, to the actual completion
of the project and the start of operation in the new production facilities. The methodology of project
elaboration and its individual points are described. Calculation of repayments of the planned loan
within the project implementation. The economic indicators also include the present value index,
net present value, internal rate of return, as well as the expected increases in the company's revenues
and costs during the depreciation period of tangible assets, which is the new production hall in
question. The project implementation plan was solved in the period from 2.1.2020 to 9.4.2021. The
calculations and subject values in the tables come from this period. However, due to the
consequences of the Covid-19 pandemic, the actual implementation of this project did not take place,
as the impact of the pandemic consequences affected the company in question, as did many other
companies during this period. The implementation of the project has been postponed for an
indefinite period, and in the current rise in the prices of materials and labor, the values quantified
under this plan would currently need to be recalculated.

Keywords: Designing, investing, loan repayment, financing

UVOD

V prvej casti su spomenuté zakladné definicie, ktoré sa tykaju danej problematiky. Ako
napriklad: vyroba, vyrobny procesov, projektovanie vyrobnych procesov. Nasledne
pomocnymi vypoctami zistime, ¢i dana investicia bude pre spolo¢nost’ prijatel'nd. Pouzijeme
ukazovatele ako index sucasnej hodnoty a anuitu pre vypocet mesacnych splatok a podobne.
Pomocou gantového diagramu zachytime jednotlivé fazy rieSenia projektu a popiSeme jeho
priebeh samotny. Popiseme sposoby projektovania a usporiadania jednotlivych pracovisk a na
zaver uvedieme samotny navrh vyrobnych priestorov.

1 PRIEREZ HLAVNYCH POJOM SUVISIACICH S DANOU
PROBLEMATIKOU

Definujeme si o je vyroba, vyrobny proces, moznosti rozmiestnenia zariadeni a pravidlé ich
rozmiestiiovania.

1.1 Vyroba
Je to proces, kde sa premienaju vstupy na finalne vyrobky (vystupy). Vyrobnymi ¢initelmi
alebo tzv. ,faktormi“ rozumieme spominané vstupy ( v naSom pripade to mdze byt nejaky
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opracovany kov alebo polovyrobok, ktory bude prechddzat’ jednotlivymi vyrobnymi
operaciami) a vystupom je hotovy vyrobok (rozne komponenty). Vyrobu tiez mézeme chapat’
ako cast’ transforma¢ného procesu podniku.

1.2 Vyrobny proces

Vyrobny proces predstavuje komplex ¢innosti, ktorého cielom je vyhotovenie urcitého
produktu (Obr. 1). Pri rieSeni vyrobného procesu je dolezité zohl'adnit’ ticto kroky:

e urcit’ jednotlivé kroky vyrobného procesu

o identifikovat vstupy, ktoré budi vstupovat’ do vyrobného procesu a nasledne vystupy
e stanovit’ hodnoty vstupnych premennych

e definovat vSetky Specifika materidlového toku, procesného zariadenia a kroky procesu
e analyza vystupov

Usporiadanie procesu, tzv. funkéné usporiadanie, je usporiadané a navrhnuté tak, aby vsetko
malo svoje miesto. Vyrobné usporiadanie bude zavisiet' od veducich podnikov, ktori buda
predpokladat’ ich najlepsi postup. Funkéné usporiadanie od vyrobného usporiadania si vyzaduje
viac zrucnosti z profesiondlneho hladiska. Predtym ako si zvolime usporiadanie, si musime
vyhodnotit’ svoj priestor kde sa bude uskutociovat vyroba, vyrobnu silu a stupei

automatizacie.
‘\ ‘ Mechanicka premena materidlu |

"
/

@
“
\ Setrenie materialu ,,,M
\

. Chemické spajanie
Tepelné spdjanie

Tepelné opracovanie | Zihanie a kalenie
- v .
\\ | Iné

\

'| cielend zmena

Obrazok 1 Schéma vyrobného procesu

| Chemickd premena materialu |

‘ Tepelna premena materialu ‘

1.3 Vyrobny systém

Vyrobnym systémov su rozne procesy transformécie a vyroby materidlu alebo suroviny
prostrednictvom pouzitia néstrojov, strojov, energie a prace. Pri vyrobe novych vyrobkov sa
jedna o sériu operacii a procesov roznych druhov, ale vSetky maji za svoj hlavny ciel' zmenit
fyzikélne vlastnosti a vlastnosti pouzitych materialov, vytvorit’ novy prvok.
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Tabulka 1 Postup pri projektovani vyrobnych systémov

. Postup od hrubého, koncepcného
rieSenie k detailnému rieSeniu

problému

. Variantny pristup k rieSeniu

problému

. Fazovy priebeh projektovanie

a realizacie systému, ktory prebieha
v nadvdznosti na jednotlivé etapy
v Zivotnom cykle systému

. VSeobecny cyklus rieSenia problému,
ktory sa vyuZiva bez ohladu na fazu

rieSenia projektu

V projekte sa najprv riesia principialne alebo
globdlne problémy, ktoré sa po ¢astiach
rozkladaju na ciastkové projekty. Tieto
rozloZené ciastkové projekty sa zameriavaju
na riedenie detailov. Bez dékladného
preverenia koncepcie a zdkladného principu sa
casto pri projektovani technickych systémov

predchddza k detailnému rieSeniu.

Zikladnou myslienkou je, Ze existuje viac
alternativ rie3enia problémov. To znamen3, Ze
sa netreba uspokaijit len s jednym, spravidla
tym ,najlepsim” riesenim, ale treba hladat

dal3ie riedenia, pripadne ich kombindcie.

Jednotlivé fazy projektu su €asovo a aj logicky
oddelené. Pocet faz projektu zavisi od jeho

vyznamu, obsahu a druhu.

Prvy krok tohto cyklu predstavuje analyzu
situdcie, kde je potrebné riesit nasledovné
oblasti, ktoré mézu byt problémové:

- Analyza systému

- Analyza pricin

- Analyza moZnosti a rieSenia

- Analyza cielov

ISSN 1337-9488
MANEKO: 2022.01

Pri projektovani vyrobnych systémov a celkovo pri navrhovani vyrobného procesu musime
zohl'adnit’ usporiadanie a funkéné rozmiestnenie pracovisk, ktoré by najviac vyhovuje nasim
podmienkam.
Preto musime pri usporiadani pracovisk zabezpecit’ tieto parametre:
Jednoduché riadenie
Bezpecnostné predpisy
Efektivnost’ vyroby
Minimalna preprava medzi jednotlivymi operaciami
Kulttru a hygienu pracovného prostredia

Setrenie pracovnej plochy
V ramci technologického projektovania vyroby rozliSujeme tieto spdsoby usporiadania
pracovisk:

Volné

Technologické
Predmetné
Modularne

Bunkové
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2 PRIEBEH PROJEKTU A JEHO CASTI A JEHO FINANCOVANIE

Cielom projektu je vybodovanie novej vyrobnej haly , v ktorej bude prebiehat’ vyrobny proces
predmetnej spolocnosti, ktora pdsobi v oblasti strojarstva.

2.1 Plan priebehu projektu

Spolo¢nost’ sa rozhodla v rdmci projektu o realizaciu vystavby novej vyrobnej haly, aby mohla
svoje vyrobné portfolio rozsirit. V nasledujucej tabulke moéZzeme vidiet' jednotlivé fazy
projektu, bezprostredne predchadzajicu ¢innost’ a odhad doby trvania.

Tabulka 2 Vstupné udaje pre realizaciu projektu

Nazov ulohy Bezprostredne Odhad doby trvania

predch. Einnost

1. Faza zahajenia projektu - -
1.1 Vypracovat ndvrh projektu - 1 mesiac
1.2 Stanovenie rozsahu projektu 11 1 tyzden
1.3 Vypracovat predbeiny rozpocet 1.2 2 tyzdne
1.4 Zabezpecenie pozemku 1.3 1 mesiac
1.5 Vybavenie administrativnych 1.4 2 mesiace
zaleiZitosti
1.6 Zabezpectenie stavebnej firmy 1.5 3 tyZzdne
2. Faza investicna - -
21 Projekt organizacie vystavby 1.6 4 mesiace
2.2 Nakup materidlu 21 2 tyzdne
23 Obstaranie dlhodobého majetku 2.2 2 tyzdne
24 Obstaranie kratkodobého majetku 2.3 3 tyzdne
25 Lay —out vyrobnej haly 21,2223 1 mesiac
3. Faza realizacna - -
3.1 Vytvorenie novych pracovnych miest | 2.5 1 tyzden
3.2 Vyber a prijem novych zamestnancov | 3.1 2 tyzdne
33 Skolenie zamestnancov 3.2 2 tyzdne
3.4 Instalacia strojov 2.5 1 tyiden
3.5 Spustenie strojov 3.4 1 tyzden
3.6 Testovanie 3.5 5dni
3.7 Kontrola 3.6 6 dni
4. Faza ukoncenia projektu - -
4.1 Spustenie prevadzky 3.7 1,2 tyzdne
4.2 Vyhodnotenie projektu 41 2,2 tyzdne
4.3 Analyza vyhodnotenia 4.2 1,2 tyzdne
4.4 Ukoncenie projektu 4.3 6 dni
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V Ms Projecte sme sa nastavili vSetky potrebné parametre (pracovné dni, zdroje). Zahajenie
projektu sa uskutocnilo 2.1. 2020 a predpokladané ukoncenie projektu je 9.4.2021. Za toto
obdobie je potrebné stihnut’ vSetky nalezitosti s vystavbou novej vyrobnej haly.
Po naprojektovani haly mézeme prejst’ k samotnej realizacii.
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Obrazok 2 Priebeh realizacie projektu a jeho diagram pomocou softvéru MS Project

2.2 Vyrobna hala a jej realizacia

Vo vyrobnej hale sa budi nachadzat’ tieto priestory: manipula¢ny priestor, vyrobné priestory,
recepcia, Satne pre zamestnancov, jedalen, socidlne priestory, kancelarie, kuchynka, technicka
miestnost’ a sprchy. Navrhovany pédorys haly vid’ Obr. 3
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Obrazok 3 Navrhovany podorys vyrobnej haly
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2.3 Financovanie vyrobnej haly

Spolo¢nost’ si planuje vziat’ tver na vyrobnu halu vo vyske 160 000 € s mesacnymi splatkami
na obdobie 25 rokov. Urokova sadzba je vo vyske 5% p.a. a uroky sa budu pripisovat’ raz za
mesiac. Pomocou vzorca na anuitu vypocitame mesacnu splatku, ktort bude spolo¢nost’ splacat’
a aké budu vysoké uroky za prvy rok splacania hypotéky.

Vzorec pre vypocet anuity:
L';vc(1+i'}””‘”‘
Anuita=D x *—"—
(14 ymen—1

)

kde:

D-vyska dlhu

I- miera vynosu (irokova miera) v desatinnom ¢isle
N- pocet urokovacich obdobi

m- pocet rokov

0,05 0,05,
:_,[:1_,’_ .}25.1'1.2

Anuita=160 000 x 2 - =921,82¢€

0,03,
(l 4 = .}25:«"12_1

Ak by sa spolo¢nost’ rozhodla vziat’ si iver, mesaéna splatka by bola vo vyske 921, 82 €. Tym
padom, pri pravidelnych splatkach za 25 rokov zaplatime 276 546 €.

Tabul’ka 3 Vypocet vySky urokov za prvy rok splacania uveru

1 160 000 255,15 666, 67 921,82
2 159 744, 85 256, 22 665, 60 921,82
3 159 488, 63 257,29 664, 53 921, 82
4 159 231, 34 258, 36 663, 46 921, 82
5 158 972, 98 259, 44 662, 38 921,82
6 158 713, 54 260, 88 661, 30 921,82
7 158 453, 54 261, 60 660, 22 921,82
8 158 191, 94 262, 69 659, 13 921,82
9 157 929, 22 263,79 658, 03 921,82
10 157 665, 43 264, 89 656, 93 921, 82
11 157 400, 11 265, 99 655, 83 921, 82
12 157 143, 12 267, 10 654,72 921,82
SUMA 3133,4 7928, 80 11062, 2
11062,2
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Pomocou tychto ukazovatelov (&ista su¢asna hodnota CSH; index su¢asnej hodnoty ISH;
vnatorné vynosové percento VVP) rozhodneme, ¢i dana investicia bude pre spolocnost’
prijatelna.

Ak sa ukaze, ze CSH > 0 — investicia je pre podnik prijatelna.

Spoloc¢nost’ si zaobstarala finan¢né prostriedky vo vyske 210 000 € na vyrobnu halu (160 000€
poskytnuty tver, 50 000 € zo zisku). PoZadovana miera vynosnosti je z danej investicie 10%.
Odpisy budu rovnomerné a doba odpisovania 12 rokov.

Tabul’ka 4 Predpokladany narast trZieb a nakladov poc¢as doby odpisovania DHM

1. Rok 270000 210000
2. rok 280000 215 000
3. rok 290 000 230000
4. rok 310000 250000
5. rok 315 000 250000
6. rok 340 000 260 000
7. rok 400 000 290 000
8. rok 410 000 300 000
9. rok 460 000 320 000
10. rok 500000 370000
11. rok 570 000 420 000
12. rok 630 000 470 000

Uvedené hodnoty v tabul’ke st predpokladané na zédklade minulych obdobi.

499 206 _ .
, . lsy=——————= 2,38
Idex sucasnej hodnoty 210000

Cista sti¢asna hodnota pri i=10% Csn=499 206- 210 000=+ 289 206

Cista sti¢asna hodnota pri i=30% (=197 587- 210 000=-12 413

289 206

Vvp=10: 289 206—(—12 413)

, . , x(30-10=29,17%
Vnutorné vynosové percento

Vypovedacia schopnost’ pri ISH hovori, Ze ak je ISH>1 investicia je prijatelnd. V naSom
pripade vysiel koeficient 2,38, to znamend, Ze tato investicia je pre spolocnost’ prijatelna.
V prilohe €. 1 je uvedena tabulka, ktord bola ndpomocnd pri realizécii uvedenych vypoctov.
V d’alSej Casti realizacie projektu malo nasledovat rozmiestnenie pracovisk a vyrobnych
zariadeni v priestoroch vyrobnej haly.
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2.4 Simula¢né overenie vyrobného procesu vo vyrobnej hale

V ramci projektu planovania rozSirovania vyroby boli spracované pre sucasny vyrobny proces
a vybrané produkty simulacné Studie pre usporiadanie pracovisk. ISlo o 2 stadie, ktoré sa
zameriavali na efektivnost’ vyroby pri vyrobe identického dielu. V ramci tychto Studii sa riesilo
usporiadanie pracovisk a ich rozmiestnenie vo vyrobnom priestore predmetnej haly. Jednotlivé
varianty boli vyhodnotené na zaklade vstupnych udajov (¢asy jednotlivych operacii, naslednost’
operacii priestorovd narocnost’ jednotlivych procesov a podobne). Simulacny softvér na
zaklade tychto informacii a umiestnenia jednotlivych procesov do pddorysu navrhnutej
vyrobnej haly vyhodnotil efektivnost’ v§etkych vyrobnych procesov, ako aj efektivnost’ vyroby
celkového vyrobku.
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Obrazok 4 Variant A rozmiestnenia vyroby v novej vyrobnej hale

Vyrobny proces sa bude realizovat’ vo vyrobnych priestoroch s rozlohou 337,85 m2. Na tejto vyrobne;j
ploche je potrebné rozmiestnit’ vyrobné stroje a navrhniit’ optimalny vyrobny proces (lay-out)
aby vyroba bola ¢o najefektivnejSia a minimalizovali sa ¢asy medzi jednotlivymi operaciami.
Ked’Ze sa nasa spolo¢nost’ zameriava hlavne na kusovu vyrobu nahradnych dielov, rozhodli
sme sa ze budeme a aplikovat volné a technologické usporiadanie pracovisk. Tieto
usporiadania vyhovuji najviac nasej vyrobe. Pri technologickom usporiadani pracovisk, kde sa
zgrupuju vyrobné stroje rovnakého druhu, je moZzné aby jeden zamestnanec (operator)
vykonaval viacero ikonov a obsluhoval viacero strojov naraz.
Cely vyrobny proces budu tvorit’ tieto operacie:

e SustruZenie
Frézovanie
Vftanie
Brusenie
Rezanie

o Ciernenie stiastok
Okrem tychto operacii bude eSte prebiehat kontrola findlnych vyrobkov/ suciastok a ich
nasledné balenie.
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Cumulated Statistics of the Parts which the Drain Deleted

Object

Name

Mean Life Time

Throughput

TPH

Production

Transport

Storage

Value added

Portion

vystup

Komponent_1

7:33:14.4375

80

6

17.03%

0.00%

82.97%

12.35%

Obrazok 5 Sumarne vyhodnotenie variantu A pomocou simula¢ného softvéru

Na obrazku 5 mame moznost’ vidiet' sumarnu Statistiku celého simulacného procesu pocas
urcenej doby chodu simulacie. Vyplyva z nej, ze dany komponent sa pocas 24 hodinového
cyklu vyroby vyrobi v poéte 80 kusov priemernou produktivitou vyroby 17,07% a pridanou
hodnotou 12,35%, Co su dost’ nizke hodnoty oproti planovanym navyseniam vyroby.
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Obrazok 6 Variant B rozmiestnenia vyroby v novej vyrobnej hale

Variant B je zalozeny na inom rozmiestneni pracovisk (Obrazok B), pozostiva vsak
z rovnakého poctu operécii. Chod simulacie bol v tomto pripade nastaveny na 8 hodin
simulac¢ného Casu.

Cumulated Statistics of the Parts which the Drain Deleted
TPH Value added
146 35.55%

Object
vystup

Production Portion

63.81%

Mean Life Time
4:41.2821

Name
Part

Throughput
39

Transport
0.00%

Storage
36.19%

Obrazok 7 Sumarne vyhodnotenie variantu B pomocou simula¢ného softvéru

Na sumadrnej Statistike (Obrazok 7) predmetného modelu je vidiet znacéné zlepSenia
Vv sledovanych parametroch apreto sa V pripade realizicie rozloZenia pracovisk bude
spolo¢nost’ opierat’ o tento variant.

ZAVER

Pri realizacii a spracovani projektov, je potrebné brat’ do tivahy viaceré faktory, v rdmci Stadia,
kedy dojde k realizacii danych projektovych zdmerov. Okrem zvladnutia ¢asového hladiska
daného projektu je potrebne sa zamerat’ ako na finan¢nu stranku realizacie projektu, tak aj na
stranku samostatnej skuto¢nej realizacie. Jednym faktorom je mat’ na uskuto¢nenie projektu
dostatok zdrojov, ktorych zabezpeCenie sa pocas eSte stdle prebiehajucej situdcii v ramci
globalnej pandémii stalo pomerne nevyspytatelnym faktorom. Jedna vec je pre spolo¢nosti
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vychéadzat' z dlhodobych obratov z minulosti, podl'a ktorych sa robili plany do budicnosti,
druha vec je ako nahla zmena v ramci globalneho fungovania spolo¢nosti mdéze nahle zmenit’
a investicie a rieSenia projektov sa moézu do znacnej miery skomplikovat, alebo oddialit’.
Dal§im faktorom, ktory by mali spolo&nosti v rimci planovania svojich investicii brat’ do uvahy
a nemali by ich podcenit’ je optimalne dotiahnutie findlnych faz v realizacnej taze projektu. To
znamena, Ze naplanovat’ priestorové moznosti vyroby nestaci len tym, Ze spolo¢nost’ vybuduje
vyrobny priestor, pre dosiahnutie svojich cielov by sa mala zamerat’ aj na nasledné fungovanie
vyroby v novych priestoroch, aby po kratkom ¢ase fungovanie nemuseli robit’ optimalizacné
zmeny pre zlepSenie efektivneho fungovania prevadzky a tym stratit’ zbytocne d’alSie ¢asové
ako aj finan¢né zdroje. Prave v tejto faze planovania, ako je vidiet’ z vystupov prispevku vhodné
zapojit’ d’alSie vymozenosti dnesnej digitalnej doby a tymi s simulaéné softvéry, ktoré dokazu
mnohé faktory z hladiska chodu a efektivnosti vyroby odhalit’ a eliminovat’ este pred
samostatnou realizdciou a inStalaciou samotnych vyrobnych zariadeni. Z vysledkov
vyplyvajicich z prezentovanych modelov je vidiet, Ze aj mala zmena Vramci rozlozenia
a usporiadania pracovisk moze priniest’ nemalé zlepSenie konecnych vysledkov pri vystupoch
Z vyrobného procesu.
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Tento prispevok bol vypracovany v ramci realizacie projektov: APVV-17-0258 Aplikacia
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transformécie na inteligentné podniky. VEGA 1/0438/20 Interakcia digitalnych technoldgii za
ucelom podpory softvérovej a hardvérovej komunikacie pokrocilej platformy systému vyroby.
KEGA 001TUKE-4/2020 Modernizéacia vyucby priemyselného inzinierstva za ucelom rozvoja
zruénosti existujuiceho vzdeldvaciecho programu v Specializovanom laboratériu. VEGA
1/0508/22 ,Inovativne a digitalne technoldégie vo vyrobnych a logistickych procesoch a
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Priloha 1
Pomocna tabul’ka hodnot pre vypocty

Prirastok tréieb + 270000 | 280000 | 290 000 | 310 000 | 315000 | 340 000 | 400 000 | 410 000 | 460 000 | 500 000 | 570 000 | 630 000
Prirastok nékladov (bez 210000 | 215000 | 230 000 | 250 000 | 250 000 | 260 000 | 290 000 | 300 000 | 320 000 | 370 000 | 420 000 | 470 000
odpisov)
Prirastak odpisov - 17500 | 17500 | 17500 | 17500 | 17500 | 17500 | 17500 | 17500 | 17500 | 17500 | 17500 | 17500
Prirastok zisku pred 42500 | 47500 | 42500 | 42500 | 47500 | 62500 | 92500 | 92500 | 122500 | 112 500 | 132 500 | 142 500
zdanenim (HZ) =
Prirastok dane zo zisku 8925 9975 8925 8925 9975 | 13125 | 19425 | 19425| 25725| 23625| 27825| 29925
(21%)
Prirastok zisku po zdaneni 33575| 37525| 33575 | 33575 | 37525| 49375 | 73075| 73075| 96775| 88875 | 104675 | 112575
(€z)
Pefiazny prijem (zisk po 51075| 55025| 51075| 51075 | 55025 | 66875 | 90575 | 90575 | 114275 | 106375 | 122 175 | 130075
zdaneni+ roény odpis)
Oduiro¢itel=10% 0,909 0,826 0,751 0,683 0,621 0,564 0,513 0,466 0,424 0,385 0,350 0,318
Diskontovany peiiazny 46427 | 45450 | 38357 |34884 |34170 |37717 42207 | 48452 | 40954 |42761 | 41363
prijem

499 206
Oduirogitel i=30% 0,769 0,591 0,455 0,350 0,269 |0,207 0,159 0,122 0,094 0,072 0,055 0,042
Diskontovany pefiazny 39276 | 32519 | 23239 |17876 |14801 |13843 |14401 |10050 | 10741 | 7659 6719 5463
prijem

197 587
Kumul. Sucet disk. PP 46427 | 91877 | 130234 | 165118 | 199288 | 237005 | 283 469 | 325676 | 374 128 | 415082 | 457 843 | 499 026
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MODERNE PRISTUPY K MODELOVANIU VYROBNYCH
PODNIKOV V KONCEPTE INDUSTRY 4.0

MODERN APPROACHES TO MODELING PRODUCTION
FACTORIES IN THE CONCEPT OF INDUSTRY 4.0

Jan Kopec - Miriam Pekarc¢ikova — Peter Trebuna -— Michal Dic

Abstract The purpose of this article is to point out the innovations in the world of technology, in the
form of the fourth Industrial Revolution. This article deals with Industry 4.0 concept and its
fundamental elements. Besides, the work includes the description of key innovations in the “Industry
4.0” concept and the practical use of these elements in companies. Other than that, I also focus on
the level of automatization in companies, be it large, middle, or small companies. In the end, there
is a production facility layout with innovative Industry 4.0 solutions and detailed designs in a
production environment.

Purpose of the article The purpose of this article is to point out the innovations in the world of
technology, in the form of the fourth Industrial Revolution. This article deals with Industry 4.0
concept and its fundamental elements. Besides, the work includes the description of key innovations
in the “Industry 4.0” concept and the practical use of these elements in companies. Other than that,
I also focus on the level of automatization in companies, be it large, middle, or small companies. In
the end, there is a production facility layout with innovative Industry 4.0 solutions and detailed
designs in a production environment.

Methodology/methods The methods used in this article were used by Inventor Professional. In the
Factory section, there is a library with various models of production equipment and tools. It is also
possible to upload your own model of robotic devices in this program if it is explicitly obligatory to
reflect the real form of the classification. The method of creating the digital form of the production
hall approaches the main goal of the Industry 4.0 concept, namely "Smart Factory". The method of
inserting equipment into the production hall model is relatively simple but beneficial, for example,
in the case of logistics for the future production plant, or modernization of the existing production
line.

Scientific aim The scientific goal is to investigate the use of modern technologies (ICT, Internet of
Things, Cyber Security, Big Data) in the creation of models of excellent companies. By researching
and creating a digital model, it is possible to discover new possibilities but also certain shortcomings
of these methods.

Findings The use of modeling methods is already an essentially integral part of modeling. For a
company to maintain its place in a competitive environment and thus constantly increase its profits,
it must keep up with the times. Modern approaches are financially burdensome in terms of
procurement, especially in the case of small businesses, but they bring significant benefits. Of
course, modern technologies will not take care of themselves, it is necessary to have qualified staff,
which costs time and money. However, their maturity is a matter of months or years, depending on
the volume of technology procured, the size of the company, and the environment in which the
company operates. On the other hand, the Industry 4.0 concept is not intended for every company.
A small customer group with 2 employees cannot consider digitization as a global marketplace.

Conclusions (limits, implications etc.) It is clear from my work that the concept of "Industry 4.0" is
of great benefit to the industry today. The introduction of elements of automation and digitization of
the company brings financial benefits and increases the quality of products or services. Of course,
it is necessary to consider the correct use of key innovations of the "Industry 4.0" concept about the
volume of production. Machine communication with each other is increasingly used in industry.
Using the "Industry 4.0" concept will eliminate the hard and life-threatening work that people have
had to do. Now such work will be done by machines.
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UvVOoD

V stcasnosti sa pocet technologickych vylepseni kazdym dilom zvysuje a hlavnou vyzvou pre
podniky je digitalna revolucia. Komunikacia strojov medzi sebou je zabezpecend pomocou
internetovej siete. Koncept ,,Industry 4.0 je buducnost’ou tohto odvetvia. Zakladny princip je
v spracovani obrovského mnozstva informéacii a vyuzivani poznatkov o materialoch, strojov,
technoldgiach. Vyhodou pouzitia konceptu ,,Industry 4.0“ je skratenie vyrobnych casov a
zabezpecenie efektivnej, CistejSej a hlavne menej nékladnej vyroby. Koncept Industry 4.0
prindsa priemyslu mnoho vyhod, ako st lepSie produkty, znizena spotreba materidlu, pretoze
pouzivanie robotov znizi chybovost’, zvysi produkciu a tym aj zisky z vyroby. Komunikacia
medzi strojmi a robotmi zniZuje pracovnu zataz zamestnancov, ked’ze Skodliva a naméahavu
pracu budu vykonavat’ stroje a roboty. Koncept ,,Industry 4.0° zjednodusuje aj pracu s datami.
Adaptacia a flexibilita vyroby sa vd’aka automatizéacii posunie na vysSiu Uroven. VyuZitie
Stvrtej priemyselnej revolucie je Siroké v oblastiach ako automobilovy priemysel, strojarstvo,
elektrotechnicky a chemicky priemysel. V dneSnom svete narasta neistota na trhu, skracuju sa
Zivotné cykly produktov, ¢o vedie k nespokojnosti zdkaznikov. Stvrta priemyselna revolucia
predizi Zivotnost’ produktov prostrednictvom inteligentnej vyroby a pouZivania kvalitnej§ich
materidlov.

1 CIEL A METODIKA

Ciel'om tohto ¢lanku je poukéazat’ na inovacie vo svete technoldgii v podobe stvrtej priemyselne;j
revolucie. Tento ¢lanok sa zaobera konceptom Industry 4.0 a jeho zakladnymi prvkami. Okrem
toho préaca obsahuje popis kl'icovych inovacii v koncepte ,,Industry 4.0 a praktické vyuzitie
tychto prvkov vo firmach. Okrem toho sa zameriavam aj na urovei automatizacie vo firmach,
¢1uz ide o velke, stredné alebo malé firmy. Nakoniec je tu usporiadanie vyrobného zariadenia
s inovativnymi rieSeniami Industry 4.0 a navrhmi vo vyrobnom prostredi.

2 VYSLEDKY A DISKUSIA

Vyuzitie metéd modelovania je uz v podstate neoddelitenou stucast'ou riadenia vyroby. Aby si
firma udrzala svoje miesto v konkurenénom prostredi a tym neustale zvySovala svoje zisky,
musi kracat’ s dobou. Moderné pristupy su finan¢ne zatazujice z hl'adiska obstaravania, najma
v pripade malych podnikatel'ov, prinaSaju v§ak zna¢né vyhody.

Samozrejme, moderné technologie sa o seba nepostaraju samé, preto je potrebné mat’
kvalifikovany personal, €o stoji Cas aj peniaze. Ich splatnost’ je vSak otdzkou mesiacov ¢i rokov
v zavislosti od objemu obstaranej technologie, vel'kosti firmy, prostredia a v ktorom firma
pOsobi. Na druhej strane, koncept Industry 4.0 nie je ur€eny pre kazdu firmu. Malé firma, ktora
ma len 2 zamestnancov nemdze povazovat digitalizaciu v plnom objeme za prioritné.

3 CHARAKTERISTIKA KONCEPTU INDUSTRY 4.0

Industry 4.0 popisuje niekol’ko pokrocilych technologickych zmien v objeme vyroby, ktorych
hlavnym cielom je udrzanie konkurencieschopnosti firmy v danom priemyslu. Industry 4.0
popisuje funkéné zapojenie a organizaciu vyrobnych procesov zaloZenu na vzijomnej
komunikacii medzi strojmi, nastrojmi, zamestnancami firmy. Zakladnym ciel'om je vytvorenie
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»OMART FACTORY®, kde pocitacové systémy budu riadit’ vyrobny proces, ako aj
monitorovat’ fyzické procesy, vytvarat virtudlny model produktu a autonémne riadenie
vyrobnej organizacie. Tento koncept je zalozeny na zvySovani informatizicie vyrobnych
odvetvi, kde su fyzické objekty bezproblémovo integrované do informacnej siete. Vyrobné
systémy su priamo napojené na obchodné procesy, ktoré si spracované v momente prijatia
objednavky.

Koncept Industry 4.0 zavisi od efektivneho vyuzivania CPS (kyberneticko-fyzikalnych
systétmov), ktoré si zamerané na vytvdranie inteligentnych vyrobnych komponentov,
inteligentnych objektov a novych vyrobnych procesov. Firmy budi musiet’ v budicnosti ¢o
najefektivnejSie reagovat’ na rychly rozvoj, flexibilni vyrobu v zlozitom prostredi.
Nevyhnutnou stcast’ou spravneho fungovania spolo¢nosti je aj CPPS (Kyberneticko-fyzikalny
produk¢ny systém), prepojenie ICT (Informaéné a komunikaéné technoldgie), IoT (Internet
veci) ) a loS (Internet of sluzieb).

3.1 Ekonomicky potencial
Potencial konceptu Industry 4.0 je pre vyrobné prostredie obrovsky. VSeobecne je
charakterizovanych osem klIi¢ovych parametrov, ktoré majii za nésledok transformacny
proces:

e plnenie individudlnych podmienok zakaznika, flexibilita,

e optimalizované rozhodovanie,

e produktivita a efektivnost’ zdrojov, reakcia na zmeny na pracovisku,

e vytvaranie prilezitosti na ziskanie hodnoty prostrednictvom novych sluzieb,

e rovnost’ medzi pracovnym a zivotnym cyklom,

e Uspesna mzdova politika, ktora si zachovava konkurencieschopnost’.

Uvedené parametre maji spolo¢ny vztah s potenciondlnym zvySovanim ndkladov.

V dnes$nej dobe je vel'mi narocné vypracovat’ vypocet Uspory ndkladov, ale mozné zasahy
a optimalizacia budu mat’ vel’ky vplyv na kapitdlové naklady, naklady na energie a mzdové
naklady. Najmi vel’ky pomer zvySenia produktivity sa oCakava v strojarskom priemysle, ¢o ma
za nasledok Uzke prepojenie dodavatela a zdkaznika. Priemysel 4.0 zasahuje do réznych

odvetvi, okrem strojarskeho priemyslu aj do automobilového, chemického
a elektrotechnického priemyslu (Obr.1).
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Obrazok 1: Ekonomicky potencial konceptu Industry 4.0 vo vybranych odvetviach
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3.2 Internet veci

Internet vect je priestor medzi sietami, do ktorého sa vkladaju informacie o objektoch pomocou
senzorov, ovladaCov alebo inych digitalnych zariadeni. Zékladnou ulohou veci je spajat
informécie, aby sa dali zbierat’ a vymienat’ si data. Internet veci je schopny vel'mi pokrocilého
prepojenia systémov a sluzieb fyzickych objektov. Internetové veci zaistuju efektivnu
komunikaciu medzi objektmi a zdielanie dat. Jednou z najdolezitejSich technologii
pouzivanych v internete veci je technologia automatickej identifikécie, ktord sa pouziva na
vyrobu inteligentnych objektov. Na ziskavanie dat z objektov, ktoré chceme aby boli
zapamétané strojom, musi byt’ kazdy objekt vybaveny RFID ¢ipom.

e o

Sledovanie toku produkcie v redlnom Riadenie zariadenia na dialku
Ease, aby sa eliminovalo plytvanie pomocou snimacov, €o vedie k { ﬁ

casom a zniZilo inventarne zaplnenie. Setreniu energie a zniZzenie nakiadov.

automaticka |

kontrola

(((

i IHI ! RFID Vyrobna linka spuita
snimace autonémne vozidla na
: identifikujo et e |.[l |l asIpolacisa
produkt a i materidiom.
3 materialy B TN
: ® =
Implementacia Suhrnné Gudaje o :
upozorneni na udribu produktoch a procesoch, .
i...] s cliefom znizif ktoréslazia na L
prestoje a zwy&if identifikaciu omedzeni a .
vykonnos¢ urcenie oblasti zlepSenia. o o

Obrazok 2: Vyuzitie RFID Stitkov vo vyrobe

Vysokofrekvencnd identifikécia pracuje na principe vysokorychlostného pasma a zjednodusuje
ziskavanie a plynuly tok informéacii o vyrabanom objekte. Po identifikacii daného objektu su
pomocou internetu veci zasielané data pre iné stroje, aby sa mohli spojit’ a vzajomne
komunikovat’ a pokra¢ovat’ vo vyrobe. Na to, aby mohli inteligentné stroje precitat’, spracovat’
a d’alej posielat’ informacie o vyrobku, musia byt tieto inteligentné stroje vybavené RFID
¢itackami a Stitkami. Zariadenia RFID pomahaji uZivatelom a pracovnikom vykonavat ich
kazdodenné operacie ale ja zachytenie dat suvisiacich s operaciami tak, aby bol zabezpeceny
vyrobny proces v redlnom case.

3.3 Kyberneticko-fyzikalne systémy

Kyberneticky fyzicky systém je mechanizmus, ktorym st objekty a softvér uzko prepojené a
umoznuje vzdjomnu komunikaciu a vymenu informacii. CPS zahfna niekol'’ko metdd, ako je
kybernetika, inzinierstvo a mechatronika, vyrobné systémy a informatika. Jednou z délezitych
technik a metdd su vstavané systémy, ktoré umoznuji vel'mi prepojeny vzt'ah medzi fyzickymi
objektmi a vypoctovymi prvkami. Systém CPS, na rozdiel od inych systémov, obsahuje sietové
interakcie, ktoré su navrhnuté¢ s fyzickym vstupom a vystupom pouzivanym pri ich
kybernetickom vyuziti, ako su riadiace algoritmy a vypoctové kapacity. Pocet senzorov hra v
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CPS velmi déleziti alohu. Cim viac senzorov je, tym viac informacii o danom objekte
dokazeme ziskat. V CPS sa pouZziva niekol'ko senzorovych prvkov na zabezpecenie réznych
ucelov, napr. dotykové obrazovky, svetelné senzory a snimace sily.

3.4 Cloud Computing

Cloud Computing je softvérovy komponent, ktory poskytuje pouzivatel'om vypoctové sluzby
pomocou vizualizovanych internetovych zdrojov. Vyrobnym spolo¢nostiam pomaha vyrovnat
sa s dnesnymi rychlo sa meniacimi technolégiami. Automatizcia sa Coraz viac vyuziva vo
vyrobe a cloud computing je spdsob, ako sa firmy mozu ¢asom prisposobit’ podmienkam trhu
bez straty dat. Cloudova technologia ma vel'mi Siroké vyuzitie a varianty vypoctu, ukladania a
sietovania. Platformy dokazu prepojit’ automatizaciu, robotiku a internet veci, co spolocnosti
poméaha inovovat rast. Inteligencia ulozenych dat pomocou cloud computingu prinaSa cenné
poznatky o fungovani spolocnosti, ktora bude v tejto modernej dobe lepsie riadit’ svoje aktivity.
Zvysi konkurencieschopnost’ podniku, ¢im sa zvysi zisk. Vysledkom je, ze ak st informdcie na
jednom mieste, nie je potrebné rozvetvovanie siete a znizuju sa naklady.

3.5 Big Data

S narastajucim tlakom dneSnej digitalnej doby sa informdcie stavaji dostupnejSie. Vel'ké data
prichddzaju v roznych forméach zo zariadeni, ako su senzory, siete, transakéné aplikacie,
webové médid. Velké datové technoldgie analyzuju a spraciivaju vel'ké mnoZstvo tdajov a
informaécii, stroje s multimedidlnym rozhranim, ako st dotykové obrazovky a aplikacie na
ovladanie gestami. Tieto technoldgie pomo6Zu zamestnancom posunit’ komunikéaciu na Gplne
novu aroven a schopnost’ vzajomne;j interakcie vo vyrobe. Pomocou technologie Big Data bolo
vytvorené datové prostredie s velkym mnozstvom informécii. Hoci napriklad senzory znac¢ne
zjednodusili ziskavanie a zber udajov, musia byt tiez spravne spracované, aby poskytovali
uzitocné udaje a spravne sa pouzivali.

M predpokladany narast

M v stcasnosti

Graf 1:Predpokladany narast vyuZitia prvku Big Data
Zdroj: Forbes, 2015
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V sektore Big Data st informacie obsiahnuté v takom mnozstve, Ze bezny softvér je takmer
nemozné tieto informdcie identifikovat’, spracovat’ a pouzit. Preto sa pouziva pokrocilejsi
softvér, ktory dokéaze identifikovat’ skryté vzorce, nezname koreléacie, trendy na trhu a d’alSie
uzitocné obchodné informécie. Vo vicsine odvetvi je moZné analyzovat’ data riadenia vztahov
so zékaznikmi a schopnost’ zamerat’ sa na ich poziadavky a tym dosiahnut’ ich spokojnost’.

4 Praktické vyuzitie konceptu Industry 4.0 pre tvorbu Inteligentnej
vyrobnej haly
Tato Cast’ sa venuje prvkom zdvodov budtcnosti typickym pre koncept Industry 4.0. Ide o
prezentaciu inovativnych priemyselnych rieSeni, ktoré stt vhodné najmé pre malosériova a
strednti sériova vyrobu. Niektoré rieSenia st uz sucastou vyrobnych zariadeni, niektoré
navrhované rieSenia si koncepciami budicnosti. Automatizacia je buducnostou podnikov, ¢i
uz ide o velky podnik, stredny podnik alebo maly podnik. Pre vSetky spolo¢nosti prindSa
automatizacia v spojeni s konceptom Industry 4.0 vyrazné uspory zdrojov. Ddlezité je, ze prvky
automatizacie vyrazne ulah¢uju pracu 'ud’om, ktori budi vykonavat iba kontrolnu ¢innost’ v
automatizovanej firme. Vyhodou obchodnej automatizacie ako aj konceptu ,,Industry 4.0 je
zameranie sa na presné poziadavky zédkaznikov. Na druhej strane pre firmy, ktoré zavadzaju do
vyroby prvky automatizacie, mozu byt obstaravacie naklady prili§ vysoké, no predpoklada sa
navratnost’ finan¢nych prostriedkov investovanych do automatizéacie pocas niekol’kych rokov.

Na obr.4 je znazornené pracovisko lisovania vyrobkov z plechu. Toto pracovisko je plne
automatizované a vyuziva roboty typu ES165D (obr.3(a)), ktoré zabezpecuju plynult, rychlu a
hlavne presnt vyrobu. Velkou vyhodou tychto robotov st nizke obstaravacie naklady a nizke
naklady na udrzbu a prevadzku. Roboty MHS50 (obr. 3 (b)), ktoré st uprostred operacie, maju
za ulohu pridat’ RFID senzory na vyliskov, aby zvySok pracujucich robotov mohol zbierat’ a
presne zaznamenavat’ informacie a data o produkte. Stroje na simulaciu vyrobného prostredia
pomocou 3D modelovacieho programu Inventor. V sekcii Inventor a podprogram Inventor
Factory sa nachadza aj kniznica strojov. Pomocou tohto doplnku je mozné vytvorit’ digitalne
prostredie. Vyrobny proces je nasledovny. Vdaka autondmnym vysokozdviZznym vozikom je
plechovy material dopravovany na pracovisko dozadu, k strojom. Vyrobok opusta stroj na
pasovom dopravniku a potom sa prestiva k robotom, ktoré mu pridelia RFID ¢ip. Roboty tieZ
funguju tak, ze pozbieraju odpad vznikajici pri spracovani a presunt ho do odpadkovych
koSov. Odpad sa d’alej recykluje a tym sa postiva spét’ do vyroby vo forme vstupného materialu.

Obrizok 3: (a) ES165D (b) MHS0
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Autondmne roboty su vybavené kamerami, ktoré im pomahaju ¢itat’ a rozpoznat’ RFID senzory
produktov. Na konci pasového dopravnika st roboty typu ES165SD, ktoré priamo ukladaji
hotové vyrobky na palety. Ak posledné stroje zistia, ze paleta je plna, vydaju signal, ktorym
riadiace centrum vyda prikaz na zastavenie lisovania. RFID senzory nest informécie o produkte
pocas celého jeho spracovania.

>
o -~

Obrazok 4: Automatizované pracovisko na lisovanie produktov

Dalsie plne automatizované pracovisko v prevadzke je uréené na rezanie plechovych dielov.
Pouzivaji sa automatické rezacky (obr.5). Ich vyhodou je presnost’ findlnych produktov a
jednoduchost’ vyroby. Proces spracovania na automatickej rezacke je podobny ako na prvom
pracovisku. Automatické voziky dopravia polotovar od prvotnej prace k automatickej rezacke,
kde sa vyreza rozmery do hotovej formy.

Obrazok 5 : Autmatickz’l rezatka
Na oboch strandch fréz su umiestnené roboty typu RX 160HD PRESERIAL-HB, ktoré

zabezpecuju vkladanie polotovarov do automatizovanych fréz. Tieto roboty, podobne ako
ostatné roboty v celej prevadzke, su vybavené kamerami na ¢itanie RFID ¢ipov, takze uz od
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zaciatku ma celé pracovisko informdcie o tom, aky polotovar je prave vo vyrobe a ako s nim
naréabat’.

Obrazok 6 : Automatizované pracovisko na rezanie polotovarov

Obr.6 je automatizované pracovisko uréené na rezanie polotovarov. Na konci vyrobnej linky
su roboty Roboter KB Package, ktoré maju za ulohu vkladat’ hotové vyrobky do krabic a
ukladat’ ich na palety. Opit’, ako na predchadzajicom pracovisku, akondhle robot pomocou
kamery a informéacii z datového centra zisti, ze paleta je plnd, vysle signal, ktory privola
vysokozdvizné voziky. Tie opit’ zabezpecia prazdne palety, aby vyroba mohla pokracovat.
Sucast'ou vyroby je aj pracovisko na rezanie laserom a vodnym la¢om. Toto pracovisko je
automatizované, dodavku plechu a odvoz hotovych vyrobkov zabezpecujii roboty a
vysokozdvizné voziky. Pritomni su pracovnici, ktori nezasahuju do vyrobného procesu, ale
kontroluju vyrobné parametre strojov. Obr. 7 zobrazuje zariadenie na rezanie vodnym la¢om.
Rezanie vodnym lucom je efektivny proces Setrny k zivotnému prostrediu a pri obrabani plechu
nevznikaju Ziadne tepelne ovplyvnené oblasti, ktoré by mohli zmenit’ Struktiru vyrobku.
Nevyhodou rezania vodnym li¢om je cena brusiva a tiez nepresné opracovanie hrubych dosiek.

N S

Obrazok 7 : Automatizované pracovisko pre rezanie pomocou vodného a laserového
laca
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Obr.8 znazoriuje automatizovanu vyrobnu halu vyuzivajicu koncept "Industry 4.0" a prvky
automatizacie. Toto zmodernizované pracovisko sluzi ako vzor na prezentdciu moznosti
modernizicie firiem s vyuzitim konceptu Industry 4.0. Pracoviskéd st uplne alebo ¢iasto¢ne
autondémne, a preto je potrebnych minimum pracovnikov. Pracovnici v§ak nepridu o pracu, ale
prejdu rekvalifikaciou na programatorov a dizajnérov. Na zber dat sluzi datové pracovisko,
zobrazené na spodnej Casti obrazku 8.

Obrizo

w
=}

: Automatizovana vyroba

ZAVER

Z mojej prace je zrejmé, ze koncept ,,Industry 4.0 je pre odvetvie vel’kym prinosom. Zavedenie
prvkov automatizacie a digitalizacie spolo¢nosti prindsa finanéné vyhody a zvySuje kvalitu
produktov ¢i sluzieb.

Samozrejme je potrebné zvazit' spravne vyuzitie kI"icovych noviniek konceptu ,,Industry 4.0
o objeme vyroby. Vzijomnd komunikécia strojov sa v priemysle Coraz viac vyuZiva.
Pouzivanie konceptu ,,Industry 4.0 odstrani tazk( a Zivot ohrozujtcu pracu, ktora I'udia museli
vykonavat’. Teraz budu takuto pracu vykonavat’ stroje.
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VPLYV DIGITALIZACIE A UDRZATELNOSTI NA MALE A
STREDNE PODNIKY NA SLOVENSKU

IMPACT OF DIGITALIZATION AND SUSTAINABILITY ON
SMALL AND MEDIUM ENTERPRISES IN SLOVAKIA

Laura Lachvajderova — Jaroslava Kadarova - Denisa Rybarova — Martin Trebuia

Abstract The aim of this research is to focus on small and medium-sized enterprises (SMEs), their
successes and barriers associated with the transition to a digital and sustainable economy in the
run-up to the COVID-19 pandemic. The main goal is to compare the level and identify the differences
in the transition to digitalization and sustainability of SMEs in Slovakia with the European Union
(EU) average. This comparison focuses on the barriers associated with the introduction of
digitalization, the approaches used in the adoption of digital technologies, the types of technologies
already applied or the measures taken in relation to social and environmental sustainability. The
input data of the Flash Eurobarometer 486 survey will be decisive for us, which will contribute to
the findings and interesting contrasts between the average of SMEs in the EU and Slovakia.

Keywords: Digitalization, Digital Transformation, SMEs, Sustainability

JEL Classification: C89, D80, F60, L22

UvVOoD

Eurdpska komisia predstavila Sest’ priorit na roky 2019-2024. V rdmci priority Eurdpska zelena
dohoda, v ktorej deklaruje, ze chce byt prvym klimaticky neutrdlnym kontinentom a mat’
moderné hospodarstvo efektivne vyuzivajuce zdroje. Dalsou prioritou, ,,Eurépa pripravena na
digitalny vek®, je digitalna stratégia EU na posilnenie postavenia Pudi prostrednictvom novej
generacie technoldgii. Dal$ou na zozname priorit je ,,Ekonomika, ktora pracuje pre 'udi®, ktora
sl'ubuje vytvorenie atraktivnejSieho investi¢éného prostredia a zabezpecenie rastu, ktory vytvara
kvalitné pracovné miesta najmi pre mladych I'udi a malé podniky. Dalsia priorita ,,Silnejsia
Eurdpa vo svete™ posilni svoj hlas vo svete podporou multilateralizmu a medzinarodného
poriadku zaloZeného na pravidlach. Podpora eurdpskeho spdsobu Zivota predstavuje povinnost’
chréanit’ pravny $tat, ak sa ma postavit' za spravodlivost’ a zékladné hodnoty EU. Novy impulz
pre europsku demokraciu vysvetluje potrebu dat’ Eurépanom vicSie slovo a chranit’
demokraciu pred vonkajSimi vplyvmi, ako su dezinformécie a nenavistné prejavy na internete
(Ursula von der Leyen, 2019).

Vsetky tieto priority su vzdjomne prospesné na podporu dvojitého prechodu Eurdpy k
digitalizacii a udrzatelnosti. Ich cielom je tiez rieSit vyzvy, ktoré predstavuje pandémia
COVID-19. Plan obnovy pre Europu (NextGenerationEU) dodava odolnost’ a tvrdi, Zze Eurdpa
sa po pandémii COVID-19 stane zelensou, digitdlnejSou, odolnejSou a pohotovejSou Eurdpou
pre stcasné a buduce vyzvy (Eurdpska komisia, 2020).

Malé a stredné podniky (MSP) v EU, ktoré tvoria viac ako 99 % podnikov, ktoré podla
Statistik zamestnavaju priblizne dvoch z troch T'udi a vytvaraju viac ako polovicu pridanej
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hodnoty (tabulka 1), sa povazujui za chrbtovu kost’ eurdpskeho hospodarstva. Preto st jadrom
prechodu  EU na udrzatelné a digitdlne hospodarstvo, ktoré je nevyhnutné pre
konkurencieschopnost’ a prosperitu Europy, hospodarsku a technologickt suverenitu. V ramci
toho je cielom stratégie MSP pre udrzatel'nt a digitdlnu Eurépu vyrazne zvysit pocet MSP
zapojenych do udrzatelnych obchodnych praktik, ako aj po¢et MSP vyuzivajucich digitalne
technolégie (Eurdpska komisia, 2020).

V nadvéznosti na najnovsiu vyro¢nu spravu o eurdpskych MSP 2020/2021 Interreg
Europe tvrdi, Ze sprava identifikuje dve hlavné vyzvy pre prechod na inteligentné a zelené
hospodarstvo:

1. V porovnani s rokom 2015 sa podiel MSP ponukajacich ekologické produkty alebo
sluzby nezvysil. Priblizne jedna tretina EU27 nema $pecializované schémy na podporu
prispdsobenia sa MSP energetickym a environmentalnym predpisom.

2. Skolenie, zruénosti, digitalizacia a inovécia zostavaji kI'aovymi problémami pre MSP
vo vagsine ¢lenskych $tatov EU. Nedostatoény pristup k technickym zruénostiam alebo
vysokokvalifikovanému personalu je bezne identifikovanou vyzvou. Podiel
zamestnanych l'udi s odbornymi znalost'ami v oblasti IKT sa od roku 2015 dokonca
znizil a zru¢nosti v oblasti IKT vo vzdeldvani zamestnancov nenapreduju rychlo
(Interreg Europe, 2021).

Analyza pristupov Slovenska k malym a strednym podnikom a vykonnosti v ramci
dvojitého prechodu (digitdlneho a udrzateI'ného) vychadzala predovSetkym z udajov Flash
Eurobarometer 486 (FL486) zverejnenych v septembri 2020. Ide o prieskum, ktory sa
zameriava na prekazky a vyzvy, ktorym celia MSP v Eurdpe, pokial’ ide o rast, prechod na
udrzatel'nejSie obchodné modely a digitalizaciu ich operacii (Eurdépska komisia, 2020). Zahtna
vietkych 27 krajin EU (a 12 krajin/izemi mimo EU) a tento prieskum sa uskutoé¢nil od 19.
februara 2020 do 5. maja 2020 (pred vypuknutim COVID-19). Pandémia COVID-19
nepochybne priniesla velké narusenia a vyzvy pre MSP a ich cestu k digitalizacii a
udrzatelnosti, takZe idaje pochadzaji najmi z obdobia pred pandémiou COVID-109.

1 CIEL A METODIKA

V pripade zelenej dohody sa digitalny prechod stdva nevyhnutnym na dosiahnutie ciel'ov
adaptacie (Europska komisia, 2021). Inteligentné a udrzate'né koncepty sa nedaju nahradit’.
Dnes sa ocakava, Ze politicky svet prispeje k transformacii digitalizacie na udrzatel'nt evoluciu
(Wallace et al., 2020). Podl’a literatiry o udrzatelnosti existuje niekol’ko vedeckych nazorov
alebo vysledkov, ktoré sa zaoberajii rafinovanou ulohou digitalizacie pre udrZatelnost'.
Vzhl'adom na obmedzeny pocet hodnoteni je vo vyskume medzera, ktora je potrebné vyplnit’.
RieSenia a metody zalozené na digitdlnych technolégiach mézu byt kl'icové v réznych
oblastiach environmentalnej udrzatel'nosti, ako je odpadové hospodarstvo, kontrola znecistenia
alebo udrzatel'na doprava a logistika (Buzasi et al., 2021) (Feroz et al., 2021). Digitaliz4cia a
digitalna transformdcia mézu mat’ potencial u€inne podporovat’ ciele trvalo udrzatelného
rozvoja (Alvarez-Risco et al., 2020). Navyse, tieto nové prilezitosti moézu mat’ nizsie transakéné
naklady (ElMassah & Mohieldin, 2020). Digitalizacia a digitalna transformacia maju tiez
potencial podporit’ snahy miestnych a narodnych vlad o rozvoj socialno-ekonomického
prostredia udrzatelnym a odolnym spdsobom. Podl'a stru¢ného prehladu literatiry moZeme
konStatovat’, ze existujii dostatocné poznatky o prepojeniach digitalizacie a udrzatelnosti.
Otazky tykajuce sa prechodu MSP v EU na udrzatelnost’ a digitdlne technoldgie spolu s
prislusnymi odpoved’ami uvedenymi vo FL486 su:
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e Q21 Ktora z nasledujucich moznosti je prekazkou digitalizacie vo vaSom podniku?

e Q22 Uved'te, prosim, ktora z nasledujicich moznosti najlepsie vystihuje pristup vasho
podniku k digitdlnym technol6giam?

e Q23 Ktoré z nasledujtcich digitalnych technoldgii, ak vobec nejaké, vas podnik doteraz
prijal?

e Q24 Ktoré z nasledujtcich opatreni, ak vobec nejaké, vas podnik aktivne vykonava,
pokial’ ide o environmentalnu a socidlnu udrzatelnost’?

o Q25 Mate stratégiu alebo akény plan, ako sa stat’ udrzatelnym podnikom, t. j. spojit’
dlhodoby uspech a ziskovost’ s pozitivnym vplyvom na spolo¢nost’ a zivotné prostredie?

e Q26 Ktoré¢ z nasledujucich moznosti, ak vobec nejaké, v sucasnosti brania tomu, aby sa
va$S podnik stal udrzatelnym, t. j. spajanie dlhodobého uspechu a ziskovosti s
pozitivnym vplyvom na spolocnost’ a Zivotné prostredie?

2 VYSLEDKY A DISKUSIA

Tato Cast’ prieskumu analyzuje kazdu otazku z FL486, rozobera rozdiely medzi MSP na
Slovensku (MSP SK) a priemerom MSP v EU27 a prinasa zaujimavé zistenia a kontrasty.
V nasledujucich podkapitolach si rozanalyzujeme kazdu otazku zvlast a porovname udaje
Slovenska a priemeru EU.

2.1 Prekazky digitalizacie

Udaje vo FL486 ukazuju, Ze 62 % MSP v EU27 ma aspoii jednu prekazku digitalizacie, kym
na Slovensku je to len 37 % MSP, ktoré pripast’aju, Ze digitalizacia je pre nich vyzvou. Obrazok
1 d’alej vyplyva, ze ako hlavnl prekdZku vnima nedostatok finanénych prostriedkov pre SK v
ramci MSP — 18 % respondentov. V porovnani s priemerom zastupcov MSP v EU27 (23 %) je
na tom Slovensko o 5 % lepsie. Nasleduju regulacné bariéry, kde podiel slovenskych MSP je 8
% v porovnani s 23 % MSP priemeru EU27. Ak sa pozrieme na udaje za MSP na Slovensku,
ktoré ukazuju nedostatok infrastruktiry informacnych technologii (8 %), napr. ako je
vysokorychlostny internet, nedostatok zru€nosti vratane manazmentu (11 %) a vnatorny odpor
vo&i zmenam (6 %), mdzeme odvodit, Ze existuje velky rozdiel oproti priemeru MSP v EU27
(19 %, 20 % a 17 %). Velké rozdiely mozeme vidiet’ aj v otazke IT bezpecnosti a neistoty
ohl'adom buducich digitalnych Standardov. Kym v SR eviduja MSP 7 % a 6 %, v porovnani s
priemerom EU27 je to 20 % a 24 %. Vyrazné medzery len potvrdzuju skutoénost, Ze tieto dve
otazky sa javia ako najproblematickejsie. Co sa tyka nezaujmu o digitaliziciu, tito otazku
potvrdzuje 6 % respondentov MSP v SR, pri¢om v porovnani s priemerom EU27 st to 4 %.
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B Vas podnik nemd zaujem o digitalizaciu
17%

B Vnitorny odpor vo&i zmenam

Neistota ohfadom buddcich digitalnych itandardov

24%

Problémy IT bezpeénosti
B Regulacné prekazky
® Nedostatok infrastruktdry informaénych technoldgii

20%

m Nedostatok zruénosti, vratane manaZérskych

B Nedostatok finanénych zdrojov

Obrazok 8: Bariéry digitalizacie MSP
Zdroj: Vlastné spracovanie podla Eurobarometer 486, 2020

2.2 Pristup podniku k digitalnym technolégiam

Potrebu zavadzania a zdokonal'ovania digitalnych technologii uvadza 76 % respondentov MSP
v EU, ¢o je v priemere viac ako tri §tvrtiny. V porovnani s MSP na Slovensku je to 71 % MSP,
teda ide o percento, ktoré nie je tak d’aleko od priemeru MSP EU27. V pripade, Ze sa bavime o
aktudlnom pristupe (obrazok 2), 39 % MSP SK uz prijalo alebo planuje prijat’ zékladné
digitalne technologie, zatial’ ¢o v porovnani s priemerom EU27 je to o ¢osi menej (34 %). Graf
dalej ukazuje, Ze 22 % MSP SK sa domnieva, Ze nepotrebujii prijat’ Ziadne digitalne
technologie pricom priemer MSP EU27 je 18 %. Tzv. d’alSou uroviiou otazky 22 bolo zavedenie
pokrocilych digitdlnych technologii. Prvé tvrdenie prindSa potrebu zavedenia pokrocilych
digitalnych technologii, ale podnik nemé znalosti alebo zrucnosti alebo financovanie na ich
prijatie. Rozdiel medzi priemerom MSP EU27 (8 %) a MSP SK (7 %) bol minimélny. Dalgie
tvrdenie popisuje, ze v MSP je potrebné zaviest’ pokrocilé digitalne technoldgie a podnik ich
uz zacal prijimat’. V porovnani s priemerom EU27 (24 %) si Slovensko vedie o trochu horsie
(20 %). Prave medzi tymito vyssSie uvedenymi pristupmi, (na jednej strane, uznanie potreby o
dolezitosti prijatia opatreni a nasledne ich splnenie a na strane druhej uznanie potreby, ale
disponovat’ nedostatkom znalosti/penazi), kde sa nachadza potreba zavadzania pokrocilych
digitalnych technoldgii a podnik v si€asnosti zvazuje, ktort z nich si osvoji - ked’ze iba 5 %
MSP SK, porovnani s priemerom MSP EU27 (10 %), prekonalo obavy stvisiace s peniazmi a
vedomost'ami a podstatne viac sa aktivne zapdja do procesu digitalizacie.

m Vas podnik prijal alebo planuje prijat zakladné digitilne technologie,
ako je e-mail alebo webova lokalita, ale nie pokrodilé digitalne
technologie

349  mlepotrebné zaviest pokrofilé digitdlne technoldgie, ale vés podnik
nemd znalosti, zruénosti ani financie na ich prijatie

Je potrebné zaviest pokrogilé digitilne technologie a vas podnik v
stiEasnosti zvazuje, ktoré z nich prijat

24%
le potrebné zaviest pokroéilé digitilne technoldgie a vés podnikich
uf zacal poudivat

W Vas podnik si nemusi osvojit Ziadne digitalne technologie

Obrazok 9: Pristup MSP k digitalnym technologiam
Zdroj: Viastné spracovanie podla Eurobarometer 486, 2020
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2.3 Prijaté digitalne technologie

Udaje z FL486 deklaruju, ze v priemere 62 % MSP v Eurépe prijalo aspon jednu digitalnu
technoldgiu, o je presne rovnaky pocet percent ako bol uvedeny pri otdzke Q21, kde priemer
MSP EU27 reportuje aspon jednu prekazku digitalizacie. V porovnani s MSP na SK je to o Cosi
menej a to 48 %. Na obrazku 3 je zjavné, ze Cloud computing ¢i uzZ v MSP na Slovensku (28
%) alebo v priemere MSP EU27 (43 %) vedie poradie v kategoérii prijatych technologii. Za nim
nasleduje technolédgia vysokorychlostnej infrastruktary so zastipenim priemeru MSP v EU27
32 % a MSP v SK iba 19 %. Dalej sa radia inteligentné zariadenia prijaté 18 % MSP v SK a 21
% priemeru MSP v EU27. Analyza velkych dat udava 8 % vyuzitia v MSP v SK, ¢o je takmer
podobné priemeru MSP EU27 (10 %). O Cosi nizsie skore zaznamenavaji umeld inteligencia,
ktorej integracia v MSP SK ¢ini 5 % a priemer MSP EU27 udava 6 %, a robotika, ktord bola
na oboch stranach (MSP SK, priemer MSP EU27) zastipena rovnakymi percentami (5 %). Co
sa tyka Blockchain, tak z obr. 3 je jednoznacné, Ze tato digitadlna technologia je v MSP v EU aj
v SK najmenej pouzivana(3 % a 1 % v uvedenom poradi). V zavere otazky 47 % MSP SK tvrdi,
Ze neimplementovali ani jednu z uvedenych digitalnych technologii, zatial’ ¢o priemer MSP
EU27 uvadza 37 %.

® Umeld inteligendia, napr. strojové utenie alebo technolagie
identifikujice predmety alebo asoby atd.
6%
Cloud computing, t. j. ukladanie a spracovanie siborov alebo
Udajov na vzdialenych serveroch umiestnenych na internete

Robotika, t.j. roboty poufivané na automatizaciu procesov
napriklad v kanstrukeii alebo dizajne atd.

43 %

Inteligentné zariadenia, napr. smart senzory, smart termostaty a
39 pod.
m Analytika velkych dat, napr. dolovanie (dajov a prediktivna
analyza
5% m Vysokorychlostnd infrastruktura

32%
71 9% m Blockchain

m fiadne z uvedenych

Obrazok 10: Prijaté digitalne technoléogie MSP
Zdroj: Vlastné spracovanie podla Eurobarometer 486, 2020

2.4 Prijaté opatrenia V ramci environmentalnej a socidlnej udrzatel’nosti

Porovnanim aktivnych opatreni k prijatiu udrzatel'nosti v MSP v EU a v SK dostavame 91 % a
84 % MSP, ktoré uz tieto kroky uskutoc¢nili. Pokial ide o viac Specifické opatrenia, do ktorych
su MSP zapojené (obr. 4), vyzera to tak, Ze ani v jednom z uvedenych opatreni, resp. krokov,
MSP SK nie st nad priemerom MSP EU27 (ak neberieme do Gvahy percentudlne zastipenie
neuvedenych opatreni 11 %). VSetky uvedené opatrenia MSP SK teda zastavaju pod priemer
MSP EU27. Viac ako polovica MSP v EU ries$i environmentalny rozmer v podobe recyklacie
alebo opdtovného pouzitia materialov (61 %). Ak hovorime o zastipeni MSP SK (54 %), tak
préave toto tvrdenie sa najviac pribliZilo k europskemu priemeru. Za tymto tvrdenim nasleduje
vyvoj trvalo udrzatel'nych produktov alebo sluzieb s ucast'ou 30 % priemerom MSP27 v EU a
17 % MSP v SK. V otazke hodnotenia vplyvu vasho podniku na spolo¢nost’” a zapojenia
zamestnancov do riadenia podniku zastupuji MSP SK v porovnani s priemerom MSP v EU (24
% a 49 % v uvedenom poradi) 10 % a 34 %. Ak hovorime o opatreniach socialnej udrzatel'nosti
v podobe zlepSovania pracovnych podmienok zamestnancov, MSP v SK reportuje 50 % zatial
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¢o priemer MSP EU udava 66 %. Ak ide o podporu a zlepSovanie rozmanitosti a rovnosti na
pracovisku, tak MSP SK (26 %) zastdva rovnu polovicu priemeru MSP v EU (52 %). V pripade
Setrenia energie alebo prechodu na udrzate'né zdroje energie a znizenia spotreby vplyvu na
prirodné zdroje, priemer MSP v EU reportuje 52 % v oboch pripadoch zatial’ ¢o v MSP v SK
je to 35 % a 31 % (v uvedenom poradi). V neposlednom rade, otazka 24 uvadza percentualne
zastapenie priemeru MSP v EU a MSP v SK, ktoré neprijali ziadne z vysSie uvedenych opatreni
k zlepSeniu udrzateI'nosti v MSP.

m Recyklacia alebo op&tovné pouiitie materialov

9%

W Znizenie spotreby alebo vplyvu na prirodné zdroje (napr. 3etrenie vodou
alebo prechod na udrzatelné zdroje)

Uspora energie alebo prechod na udriatelné zdroje energie

24%

Vyvoj trvalo udrzatelnych produktov alebo sluZieb
52 %
M Zlepienie pracovnych podmienok svajich zamestnancov

52%
m Podpora a zlepSenie rozmanitosti a rovnosti na pracovisku

52 % B Hodnotenie vplyvu vatho podniku na spoloénost

M Zapojenie zamestnancov do riadenia podniku

B Ziadne z uvedenych

Obrazok 11: Kroky k environmentalnej a socialnej udrZatel’nosti prijaté MSP

Zdroj: Vlastné spracovanie podla Eurobarometer 486, 2020

2.5 Prijaty akény plan alebo stratégia pre vznik udrzateI’'ného podniku

Vyslednych 34 % MSP v EU tvrdia, Ze disponuju stratégiou alebo akénym planom na to, aby
sa stali udrzatel'nymi podnikmi zatial’ ¢o MSP v SK reportuju 33 %. Na druhej strane, 58 %
MSP v EU a 55 % MSP v SK hovori jednoznacné nie. Ak mame byt viac Specificki, pristup k
udrzatelnosti MSP v SK (obr. 5) v otdzkach "nepouziteInosti" a "nie, a ani v budlicnosti
nebude", udava 6 % a 25 %, Co predstavuje znac¢ny rozdiel. V porovnani s priemerom MSP v
EU je to 4 % a 18 % (v uvedenom poradi). Pro aktivny pristup, v réznych stupiioch ("Ano, a je
to v procese jeho implementacie" a "Ano, a uZ to bolo implementované), MSP v SK reportujt
14 % a 19 % (v uvedenom poradi). V porovnani s priemerom MSP v EU je to 21 % a 13 %.
Niekde medzi tymito moznost'ami sa nachddza moznost’ "Nie, ale v budicnosti sa to moze
zvazit™", ktora zastava skupinu nerozhodnutych. MSP v SK zastavaji 30 % a priemer MSP v
EU 40 %.
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4%

13%

B Ano, uz to bolo implementované
18%

B Ano, je v procese implementacie

o ' . ,
21% Nie, ale moZno o tom v budiicnosti uva¥ovat

Nie a aniv buducnosti nebude

® Neuplatriuje sa
40 %

Obrazok 12: Pristup MSP k udrzatel’'nosti
Zdroj: Vlastné spracovanie podla Eurobarometer 486, 2020

2.6 Prekazky prijatia udrzatel’nosti v podnikoch

Zatial' ¢o 57 % MSP v SK uvadza aspon jednu prekazku k udrzatelnosti, v porovnani s
priemerom MSP v EU je to 70 %. Obrazok 6 konkrétnejSie definuje nedostatok dopytu
spotrebitel'ov alebo zdkaznikov ako hlavnu prekazku udrzatelnosti MSP SK (24 %) v porovnani
s priemerom MSP EU (30 %). Za nimi nasleduje nedostatok finanénych zdrojov, ktoré reportuju
v pripade MSP v SK 22 % a v pripade MSP v EU to je 27 %. K niz§im percentudlnym
zastipeniam sa hlasia nedostatky ako nedostatok zru€nosti vratane manazérskych s 11 % pre
MSP SK a 15 % pre priemer MSP EU. Dalgie dve moznosti ("Nedostatoéné povedomie o tom,
ako integrovat’ udrzatelnost’ do podnikatel'ského modelu podnikov" a "Nie je kompatibilné s
vasim aktudlnym obchodnym modelom) uvadzaja, v pripade MSP SK, rovnaky pocet percent
(9 %). Priemer MSP EU zastava zna¢ne rozdielne percenta a to 23 % a 24 % (v uvedenom
poradi). V d’alSej podkategorii si 8 % MSP v SK mysli, Ze zavadzanie udrzatelnosti by nebolo
vynosné, v porovnani s priemerom MSP EU je to 15 %. V neposlednom rade, moZznost’
"Nedostatok ochoty vedenia" potvrdzuje, Ze st MSP na Slovensku nachylné k udrzatel'nosti (3
%), v porovnani s priemerom MSP EU (7 %). Napriek tomu vSak 33 % MSP SK odpoveda
"Ziadne z vysie uvedenych prekazok", priemer MSP EU uvadza 26 %.

W Nedostatok ochoty medzi vedenim
M Nedostatok dopytu spotrebitelov alebo zdkaznikov

Medostatok znalosti o tom, ako integrovat udrzatelnost do
obchodného modelu podniku

Nie je kompatibilny s vasim siéasnym obchodnym
modelom

27%

m Nebolo by to ziskové

23%
m Nedostatok zrugnesti, vratane manaZérskych

W Nedostatok finanénych zdrojov

m Ziadne z uvedenych

Obrazok 13: Prekazky udrzatel’'nosti v MSP
Zdroj: Vlastné spracovanie podla Eurobarometer 486, 2020
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ZAVER

Niektoré MSP si mozno ani neuvedomuju rozsah medzier a zru¢nosti, vratane manazérskych
alebo vnutorného odporu voci zmenam. Tento problém moze Ciastocne vysvetl'ovat aj to, pre¢o
je podiel spolo¢nosti, ktoré nemaju zaujem o digitalizaciu, vyssi ako priemer EU, pri¢om velka
vacsina MSP neberie do uvahy otdzku bezpecnosti IT a neistotu v suvislosti s budicimi
digitalnymi Standardmi. V takom pripade sa otdzka nedostatku financnych prostriedkov (na
prvom mieste ako bariéra digitalizacie) méze zdat’ ako dokonald vyhovorka. Ak je uvedend
vyhovorka pravdiva, v slovenskych MSP mozu byt ovel'a vacsie problémy, ako si pripistaji a
z dlhodobého hl'adiska moze byt’ necinnost’ v suvislosti s digitalizdciou nakladné a v kone¢nom
dosledku stratova (vzhl'adom na rychlejsie osvojenie si digitalizacie konkurenciou). Na druhe;j
strane, rozdiel v potrebe zavadzania digitalnych technoldgii oproti priemeru MSP v EU je
minimalny, takze celkovy vyvoj integracie digitdlnych technologii v slovenskych MSP v
najblizsich rokoch nemusi naberat’ negativny spad.

Ak hovorime o udrzatel'nosti, situdcia mdze byt komplikovand, pretoze udrzatelnost’
nie je nieco, ¢o podniky (najmid MSP) zvycajne povazuju za svoju definiciu a poskytovanie
sluZieb, v porovnani s digitalizaciou, ktora je brana ako uznévand potreba. Hoci sa udrzatel'nost’
v MSP neustédle zvySuje, skutocné prilezitosti mézu byt vnimané ako nehodnotné a drahé.
Navyse z kratkodobého hl'adiska nie su vyhody také zrejmé. Na druhej strane, nedbaly pristup
k udrzatel'nosti ako nieComu, ¢o umoziuje alebo pomaha podnikom vyzerat' lepSie, by v
konecnom dosledku mohol viest’ k bumerangovému efektu, ktory by zmaril d’alSie snahy a
vyvolal nedéveru. Tieto vSeobecné predpoklady naznacuju, ze vysledky FL486 je potrebné
¢itat’ komplexnejsie, aby bolo mozné zachytit’ viditené body, ktoré definuji pristup MSP k
udrzatelnosti. Viac ako polovica (57 %) slovenskych MSP uznava aspon jednu prekazku
udrzatelnosti, &o vyzera celkom povzbudivo v porovnani s priemerom EU, ktory je 70 %. Kym
slovenské MSP uvadzaju ako hlavnu prekazku digitalizacie nedostatok finanénych zdrojov, v
bariérach udrzatelnosti MSP v EU a zaroveii aj na Slovensku je prioritou nedostatok
spotrebitel'ského ¢1 zakaznickeho dopytu. V porovnani s touto prekazkou a otazkou finan¢nych
zdrojov sa zostavajlce bariéry udrzateI'nosti javia ako irelevantné. Prekvapivo sa zda, Ze MSP
sa zaujimaju o strategickejsi pristup k udrzatelnosti ako strategicky pristup k digitalizécii, ¢o
by nebolo az také zlé, ked’Ze digitalizdcia znamend dosiahnutie ekonomickej, socidlnej a
environmentalnej udrzatel'nosti.

Na zéklade vys$Sie uvedenej analyzy a spracovanych udajov ziskanych zo sprav Flash
Eurobarometer 486 by realizacia vlastnej objektivnej analyzy digitalizacie a udrzatelnosti bola
prvym logickym krokom pre kazdy slovensky MSP, aby si mohol navrhnut’ svoj buduci pristup
ku konkurencii. Tato analyza, zalozend na pochopeni digitdlnych technologii a snahe o
udrZatelnost’, moze spolo¢nosti pomdct’ zlepsit’ jej vykonnost’, pouzitelnost, ale aj dosledky
neprijatia, resp. implementécie tychto opatreni a technologii umozni MSP identifikovat’ ich
silné a slabé stranky, ako aj hrozby a prileZitosti, ktorym celia a v neposlednom rade navrhnat
individualne konkurenént stratégiu s prihliadnutim na ich udrzatel'nost’ a digitaliza¢né profily.
MSP na Slovensku, ktoré sa snazia o dvojity prechod (zeleny a digitalny), by mali zvazit’ aj
pomoc zo strany Europskej komisie vratane pristupu k informaciam, sietam a financiam.
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INTERNET VECI AKO NASTROJ DIGITALNEJ
EKONOMIKY

THE INTERNET OF THINGS AS A DIGITAL ECONOMY
TOOL

Marek Mizerak — Miriam Pekarc¢ikova — Jozef Trojan — Jan Kopec

Abstract

This paper deals with the definition of the concept of the Internet of Things and especially its impact
and importance in implementations in households but also in the business environment. The article
also discusses the importance of the economies of countries, the advantages and disadvantages that
are associated with the Internet of Things. The Internet of Things today affects almost every part of
human life. It focuses on managing the processes by which services are managed. As a result,
services are more precise and more sophisticated, which also results in increased turnover and, last
but not least, competitiveness and economic stability.

Keywords: internet of things, digitization, economy

JEL Classification: https://www.aeaweb.org/econlit/jelCodes.php?view=econlit

UvVOoD

Internet veci (IoT) sa do ndsho kazdodenného zivota dostal len nedavno. Obklopuje nés vSade,
kam ideme: prepojené autd jazdiace po ulici, domace automatizacné zariadenia umiestnené v
dome, inteligentné kancelarske senzory napdjajice digitalne pracovisko a fitness trackery, ktoré
nosime na tele.

Medzi d’alSie dolezité aplikacie patri sledovanie vozového parku, monitorovanie teploty
a digitdlna transforméacia pol'nohospodarstva. Internet veci mé potencidl ,nakopnut™
podnikanie ako aj politiku. Napriklad Amazon Coraz CastejSie pouZziva na lokalizaciu pripojené
roboty vyrobky na svojich skladovych regaloch a prinaSat’ ich pracovnikom, ¢im Setri Cas a
peniaze. Podobne mdze sposobit’ revoluciu v medicinskom sektore, kde pripojené zariadenia
monitoruju zdravotny stav pacientov v realnom ¢ase. Spolu vytvaraji obrovsky ekosystém 27
miliard vzajomne prepojenych veci, ktoré maji pozoruhodny vplyv na spolo€nosti a ekonomiky
na celom svete.

Do roku 1999 pojem ,.internet veci ani neexistoval. Vyvin Internetu veci bol rychly
a stal sa beznym slovom pre ¢oraz vacsiu populaciu 'udi ¢o viedlo k globalnemu rozvoju v tejto
oblasti a dosahovaniu réznych mil'nikov.

Ide o technologiu, ktort uZ mnohi vyuzivame — pouzivanim Internetu veci zariadeni, ktoré
prostrednictvom internetu komunikuji s nami a medzi sebou. Kazdi sekundu sa na svete pripoji
127 novych zariadeni, ¢im rapidne rastie ich celkovy pocet. Na zaklade doterajSieho
pozitivneho trendu a Statistik je svet Internetu veci povazovany za novy priestor s velkym
rastovym a inovativnym potencialom. Ako kazda nova technoldgia, aj Internet veci prinasa
mnozstvo benefitov, aj isté nevyhody, ktoré¢ musia byt’ eliminované v ¢o najvyssej miere.
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Internet veci tak meni nas spdsob zivota a nevyhnutne aj ekonomické prostredie. Vznika
mnozstvo obav z rusenia pracovnych miest. Ini vidia IoT ako prilezitost venovat’ svoj ako
prechod na novu éru ekonomickej digitalizacie. IoT nam predurcuje socialnu a ekonomicku
transformaciu, ktora bude postupna ale v kone¢nom dosledku mimoriadne vyznamna. Existuji
Statistiky, ktoré potvrdzuji vplyv na HDP, kedy firmy zvysia svoje kapitdlové vydavky kvoli
vyhodam tejto novej technologie. Pre zmienku stoji ze 10% narast investicii v Nemecku do
technoldgie Internetu veci zvysil HDP o 370 miliard HDP. Aktualny vplyv bude zavisiet' od
toho, aké opatrenia prijmu tvorcovia politik na podporu digitalnej ekonomiky.

1 INTERNET VECI

V preklade ,,Internet of Things* mézeme datovat’ do zac¢iatku 21. storoc¢ia. EXistuje mnozstvo
definicii, ktorymi je mozné pomenovat’ charakter pojmu Internet veci. Mnoho zo vseobecné
znamych definicii sa rovnako zhoduje na tom, Ze Internet veci alebo IoT je systém vzajomne
prepojenych vypoctovych zariadeni, mechanickych a digitadlnych strojov, predmetov, zvierat
alebo I'udi, ktoré st vybavené jedinecnymi identifikdtormi a schopnostou prenasat’ data cez
siet’ bez toho, aby vyzadovali spojenie medzi l'ud'mi. V podstate je mozné povedat’ ze su to
zariadenia, ktoré prostrednictvom internetu komunikuju s ¢lovekom alebo medzi sebou. Ako
priklad je mozné uviest’ inteligentné domy, ktoré su ovladané pomocou aplikécie, ktora ovlada
vSetky zékladné tkony v dome ako napriklad: nastavenie zaluzii, kurenie, osvetlenie ale aj
zabezpecenie domu pred zlodejmi.

V stcasnosti sa vyrabaju ¢oraz mensie Cipy a vd’aka tejto skutoCnosti sa Coraz viac

dostava tento pojem do popredia. Tymto padom sa zariadenia vyuzivaju v mensich a zaroven
kompaktnejsich zariadeniach dennej potreby. Dal§im aspektom vd’aka ktorému je internet veci
v dnesnej dobe ekonomickou vyhodou pre mnozstvo firiem a domécnosti je prepojitel'nost.
Kvalitna bezdrotova 4G siet’ je vyuzivana na dennej baze a to prispieva pri rozvoji Internetu
veci. S tymito aspektmi ma vel'ka suvislost’ aj digitalizacia a prepajanie jednotlivych zariadeni
a technoldgii so zretel'om na zivotné prostredie a udrZatelnost’. Je taktieZ nutné podotknut’ Ze
Internet veci umoZznuje pomocou zberu dat z prepojenych zariadeni vytvorenie datovych analyz
pre firmy a domacnosti ale aj treti sektor.
V ramci potencidlu vyuzitia sa hovori najmd v suvislosti s dennym vyuZivanim beZnych
uzivatel'ov, ktori si prostrednictvom mnozstva dostupnych aplikacii ul'ah¢uju zivot. Je mozné
spomenut’ napriklad komunikacné prepojenie smartfonu s digitdlnymi hodinkami pri
Sportovani alebo inych aktivitach.

@@J‘ oo¥0 Q L

Monitorovanie a riadenie Automatizacia Spotreba energie  Bezpeénost’
aut, majetku, zvierat a ludi polnohospodarstva
Inteligentné ovladanie Sprava budov

% o

Prepojenie kazdodennych

M2M a bezdrotove
snimace I 3 L
p veci pre svetlejSie zajtrajSky
-
3 @ D - A

v
Kazdodenné veci Inteligentny domov a mesta  Telemedicina a zdravie

Obrazok 1: Prvky Internetu veci
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Rozvoj IoT moze v budlicnosti umoznit' prepojenie vsSetkého — od domacich
spotrebicov, cez firemné pristroje, ziarovky, oblecenie, dopravné prostriedky, zamky a mnoho
dalSich. Zariadenia si budii modct navzijom zdielat data, komunikovat s centralnymi
aplikaciami, monitorovat’ trendy, upozornovat’ na odchylky a poskytovat’ tak uzivatel'ovi cenné
informécie ¢i iniciovat’ konkrétne aktivity. Napriklad pracka nam zasle spravu, ked’ doperie
alebo chladnicka zasle informaciu miestnym potravinam, Ze u nas doma doslo mlieko, aby nadm
ho donaskou zaslali.

Velkost’ globalneho 10T trhu potvrdzuju aj statistiky kedy v roku 2015 bolo pripojenych
vySe 15 miliard zariadeni Internetu veci. Pocet tychto pripojenych zariadeni neustale rastie
a odhady o sti¢asnosti hovoria 0 26 miliardach aktivnych pripojenych zariadeni. Predikcia do
buducnosti hovori, ze do roku 2025 bude na svete pripojenych 75 miliard zariadeni, ¢o je narast
0 viac ako 188%. Tento narast je mozne pozorovat’ uz dnes, ked’ sa k bezdrdtovej sieti pripoji
kazda sekundu priemerne 127 novych zariadeni. Najdolezitejsim faktom je Ze Internet veci sa
berie za dolezitého ¢lena globalnej ekonomiky.

Predpovede hovoria Ze celosvetové vydavky na trhu Internetu veci presiahnu v roku 2025
hodnotu 2 bilidbnov americkych dolarov. Tento narast je hlavne predikciou zaujmu domacnosti
a firiem, ktoré sa digitalizaciou budu musiet’ skor ¢i neskor zaujimat’. Internet veci

je vo faze celosvetového trendu, ktory stavia na principe globalnej digitalnej ekonomiky.

GLOBALNY loT TRH

15 miliard 2015

pripojenych e

zariadeni 737 miliard
USD investovanych
do loT

26 miliard 2019

pripojenych

zariadeni 1,3 biliéna
USD investovanych

2 K" doIoT
75 milidrd 2025 e

pripojenych
zariadeni sapie -

Obrazok 2: Gobalny trh Internetu veci

Reakcia podnikov na aktualny trend vo vyvoji Internetu veci je zavadzanie tychto

systémov a technologii v zavislosti na neustale zvySujucu sa troven konkurencieschopnosti
a ekonomickej stability. Tieto faktory su piliermi zdravych podnikov a preto manazéri na tieto
podnety musia neustale dohliadat’. Globalne prvenstvo v oblasti Internetu veci drzi spolo¢nost’
Google vd’aka aplikacii Google Home. Tato aplikacia umoziuje ovladat’ vsetky pripojené
zariadenia a systémy, ktoré su pripojené do domace;j siete.
Nielen Google, ale takmer vSetky vacsie digitalne spolo¢nosti, reaguju na narastajuci [oT trend.
E-commerce giganti ako Alibaba, tradicné softvérové spolocnosti ako SAP ¢i Cisco, aj Apple,
Huawei, Amazon ¢i Dell. VSetky tieto uvedené spolo¢nosti reaguju na tento trend a snazia sa
rozvijat’ spominanu oblast’ Internetu veci v ich portfoliu.
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2 VYHODY A NEVYHODY INTERNETU VECI

V dobe kedy maju data a informacie nesmiernu hodnotu nie len pre firmy ale aj uzivatel'ov sa
Internet veci javi ako kl'ucova technologia konkurencieschopnosti a porozumeniu potrebam
zakaznikov. V dosledku tychto skutocnosti sa to javi ako vhodna predpoved’ spravania Ssa
zakaznikov z0 zameranim na reklamné a marketingové stratégie. Hlavnou vyhodou je datové
zhromazdenie dat z prepojenych zariadeni v obrovskom rozsahu, ktoré prave tieto fakty
zabezpecuje.

O tom, ze okamzité platby medzi bankami budt dostupné od roku 2022, vieme uz
pomerne dlho. Prvé informacie sa objavili uz v roku 2019. Cakalo sa uz len na oficialny datum
spustenia. Ten bol stanoveny na rok 1.2.2022.

Okamzita platba je definovana tym ze je klientovi banky dostupna 24 hodin denne, 7 dni v
tyzdni a 365 dni v roku. Odosiclana suma je prijemcovi pripisana v priebehu niekolkych
sekund.

Okamzité medzibankové platby su revolaciou Vv plateni a do budticna by sa mali stat’
Standardom. Na Slovensku st dostupné oddnes a momentalne su zapojené 4 banky — SLSP,
VUB, Tatra banka a Raiffeisen. To znamena, e ak ma vas zamestnavatel’ uéet vo VUB a vy v
SLSP, vyplatu dostanete okamzite po jej odoslani.

Novinka sa netyka len Slovenska, ale ja d’al$ich 35 krajin Eur6py. Maximalna vyska
sumy, ktori je mozné takto poslat, je 100 tisic eur. Vsetky slovenské banky spominaju, Ze
spustenie tejto sluzby je naro¢ny proces, ktory trva pomerne dlho a je potrebné vyriesit
mnozstvo technickych zalezitosti.

Okamzité platby m6zeme povazovat’ za taktiez vyhodu Internetu veci. Vysoka rychlost’
platobnych transakcii za ktorym stoji prave model Internetu veci ato vd’aka monitoringu
a vysokej miere automatizacie, kde nie je potrebny 'udsky ,.kontakt* medzi zariadeniami, ktoré
vykonavaju spominant transakciu. Na tato skuto¢nost’ nadvézuje aj rychlejSie dorucenie
objednavok. Tymto spOsobom Sa znizuje ndkupny cCas azlepSuje komunikacia medzi
zakaznikom a firmou.

Internet veci ma taktiez schopnost’ zvySovat’ firemna produktivitu a tym padom aj
efektivnost. To znamena moznost’ efektivnejSicho riadenia firemnych procesov, ktoré su
riadené manualnym sposobom. Na tato skutocnost’” nadvdzuje mySlienka zniZenia chyb
sposobenych 'udskym faktorom do vyrobného procesu a tym padom znizenie chybovosti.
Internet veci ma taktiez nepriame vyhody, ktoré si 'udia neuvedomuji. Vd’aka implementacii
v podnikoch a firmach je nutné aby tieto technoldgie zavadzali skiseny odbornici. Na zaklade
toho vznikaji nové pracovné miesta a taktiez potreba investovania do digitalnych zrucnosti
zamestnancov. S tym suvisi taktiez zmena myslenia a naucenia spracovania dat v kooperacii
s datovymi tloziskami.

Pri spominanych vyhodach sa v nadvéznosti objavuju aj Stym spojené nevyhody.
V dnesnej dobe sa Coraz viac spomina zneuzitie osobnych udajov, Utoky hackerskych
organizacii a podobne. S mnozstvom dat raste exponencialne a vyssie riziko ich zneuzitia
neopravnenymi osobami. Z toho dévodu sa taktiez vyvija Coraz vacsi doraz na vyvoj urovne
zabezpeCenia osobnych udajov, dvojitého overenia, tvarovej biometrie, otlacky prstov
a podobne.

Manazéri moézu pochopit, ako operacie plynu z tdajov produkovanych senzormi
umiestnenymi V stavebnych systémoch, montaznych linkach, skladoch a doprave. Tieto
rozsiahle udaje im pomahaju pozorne sledovat’ systém prace a podniknut’ potrebné kroky na
zlepSenie vykonnosti.

Vdaka Gidajom V realnom case, ktoré pridia z datovych centier, vyrobnych jednotiek,
senzorov a systémov internetu veci, si lidri lepSie uvedomuju svoju aktualnu poziciu voci
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priemyselnému Standardu. A vd’aka lepSiemu prehl’adu 0 vykonnosti Svojej spolo¢nosti mézu
kompetentnejsie planovat’ svoj buduci rozsah a inovacie.

Internet veci dava priemyslu novy tvar. Obmedzenia priemyslu sa rozsiruju a tazba
podporovat’ viacero ekosystémov rastie. Otvorené zdroje mézu podporovat’ takmer akykol'vek
systém Vv akomkol'vek prostredi z akéhokol'vek odvetvi a maji perspektivu transformacie
st¢asnych obchodnych modelov. M6zu pouzit’ rozsiahle informacie na inovacie, oslovit’ nové
segmenty zékaznikov a vytvarat’ nové prilezitosti pre prijmy.

ZAVER

Statisticky je potvrdené Internet veci vyrazne zvysuje produktivitu uz o 0,2 % HDP a rastie.
Viac ako polovicu tychto vyhod vyuzivaju vyrobné podniky, ¢o z nich robi sektor, ktory ma v
sucCasnosti najvacSiu prilezitost’ vyuzivat internet veci. Potencidlne zisky pre podniky v
rozvojovych krajinach su podstatné: podniky uz usetria 4 — 5 % nékladov pri relativne nizkom
nasadeni. VIady moézu podporit’ d’al§i hospodarsky rast: spravne politiky moézu stimulovat’
prijatie internetu veci podnikmi — to méze zvysit konkurencieschopnost’ podnikatel'ského
sektora ich krajin a viest’ k vy$§im dafiovym prijmom.

Rast Internetu veci mézeme sledovat’ v exponencialnej krivke. Predikcie pre rast st
vel'mi pozitivne. Tomu mdze dopomdct’ aj postupné zavadzanie 5G sieti na Slovensku, ktoré je
momentalne v rozmachu. Doterajsie vysledky ukazuju Ze prave 5G siet’ ma najvacsi potencial
pri zavadzani Internetu veci. Tomu nasvedCuje taktieZ zvySenie moznosti vyuZitia a to prave
kvoli vysokej prenosovej rychlosti tejto siete, ktora sa priblizuje k hranici 10 Gbps. Tieto siete
st povazované za 100 percentné v oblasti spolahlivosti ¢o sa javi ako optimalna podmienka pre
rozvoj Internetu veci. Problémom, ktory mdze nastat’ pri rozvoji a naslednej implementacii
mdze byt legislativa. Na druhej strane sa tejto vine modernizacie nevyhne ziadna firma alebo
podnik, ktory buda chciet spiiiat’ najmodernejsie parametre a patrit’ medzi $picku.
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ENSURING TAX ENFORCEMENT THROUGH THE
IMPLEMENTATION OF A RISK MANAGEMENT SYSTEM
IN THE FINANCIAL ADMINISTRATION

Manuel Oster

Abstract

The german financial administration is in a dilemma. On the one hand, the tax assessment must
meet the legal requirements of the constitution and thus meet the criteria of uniformity and legality
of taxation. On the other hand, the financial administration is faced with an increasing number of
tax cases, which are becoming increasingly complex and extensive due to changing laws and must
be managed by a steadily decreasing number of employees.

A purely manual processing of tax cases will therefore no longer meet the complex requirements of
proper tax assessment. To manage thus problems, the financial administration implemented a
computer-aided risk management system. The advantages and limitations of the implementation of
this risk management system and its the way of working are identified and critically examined in
this article

Keywords: tax enforcement, risk management, financial administration, tax law, taxation, tax
assessment, computer-aid, compensation, tax cases, changing law

JEL Classification: http://www.aeaweb.org/journal/jel_class_system.html

INTRODUCTION

The german financial administration is in a dilemma. On the one hand, the tax assessment must
meet the legal requirements of the constitution and thus meet the criteria of uniformity and
legality of taxation. This implies that every tax assessment must comply with the tax law
regulations and, in addition, tax cases that are the same must be treated in the same way to lead
to the same tax assessment.

On the other hand, the financial administration is faced with an increasing number of
tax cases, which are becoming increasingly complex and extensive due to changing laws. A
further complication is that the processing must be managed by a steadily decreasing number
of employees due to a lower number of recruitments and an increasing number of age-related
eliminations

A purely manual processing of tax cases will therefore no longer meet the complex
requirements of proper tax assessment. For this reason, the financial administration
implemented a risk management system in the form of a computer-aided preliminary risk
assessment to increase efficiency with decreasing resources. This uses various parameters to
decide which tax cases will be approved for automated computer-aided approval and which tax
cases will continue to be processed manually. The advantages and limitations of this risk
management system are to be shown in this article.

1 NORMATIVE REQUIREMENTS IN TAXATION

The principle of the legality of taxation is derived from the rule of law. Regarding the
application of tax law, it essentially has two elementary effects. The tax assessment and thus
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the imposition of tax burdens may only take place if this is ordered by a corresponding law.
This principle is also known as the "reservation of the law". In addition, the principle of the
legality of taxation states that there must be no ordinances, administrative regulations, etc. that
contradict the relevant tax laws (Koch, S., 2019, p. 17). The legality of taxation thus binds the
financial administration to the applicable laws and at the same time forces them to act in
accordance with the law, from which the principle "no administrative action without law" is
derived (Kloepfer, M., 2011, p. 54). For the financial administration, the principles described
imply a ban on deviations and a requirement to apply them at the same time. According to the
ban on deviations, the tax authorities may not deviate from the applicable statutory regulations
when it comes to taxation. The application requirement, on the other hand, states that the tax
authorities are also obliged to determine and ultimately collect the legally owed tax (Seer, R. et
al. 2018).

According to the provisions of the principle of equality in Article 3 of the German
Constitution (Basic Law), all people who are under its protection are to be treated equally and
protected from any discrimination. From this, the mandate is derived to treat essentially the
same facts in the same way and to treat essentially different facts unequally (Koch, S., 2019, p.
21). German tax law is also subject to this principle, in that both the design of the individual
tax standards and the actual tax assessment must be uniform. Compliance with the principle is
of particular importance and is regularly confirmed by German case law (e.g. judgment of the
Federal Constitutional Court of April 10, 2018 - 1 BvL 11/14).

A significant emanation of the principle of equality in the constitution can be found in
the taxation principles of German tax law (§ 85 Abgabenordnung). This states that the tax
authorities have to set and collect taxes evenly in accordance with the law. In concrete terms,
this means that tax cases that are stored in the same way must lead to the same application and
interpretation of the law and, as a result, must result in identical tax assessments. The
interpretation of the principle of equality does not mean that everyone must pay the same tax
because they are to be treated equally before the law. Rather, what is meant by this is that when
setting taxes, people's circumstances, and individual ability to pay must also be considered
(Kloepfer, M., 2011, p. 55 f.). The so-called ability-to-pay principle, according to which more
efficient taxpayers achieve higher income, which in turn is taxed more, is particularly important
when determining individual income tax. If the tax assessment does not meet the
aforementioned principles, it can be contested due to the violation of the general principle of
equality, which triggers a reassessment of the administrative act while maintaining uniformity.
The formulation of the constitutional demand for uniform tax enforcement thus also includes
the need for efficient tax enforcement. Economic considerations such as the efficient use of
human and material resources in financial administration must therefore be taken into account
in tax enforcement, as well as compliance with the normative regulations in the constitution
(Koch, S., 2019, p. 105).

2 HUMAN AND MATERIAL RESOURCES FOR TAX ENFORCEMENT

Tax enforcement by the tax authorities has become significantly more complex in recent
years. The reasons for this are manifold and have meant that the assessment of individual
circumstances has become much more difficult and the processing of tax cases takes longer
overall. A major reason for this development is the high complexity of the tax regulations to be
complied with. Due to a large number of interlocking individual tax laws, the processors in the
financial administration must observe the interlocking of individual regulations. So it is not
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unrealistic that in the tax return of a taxpayer with a sole proprietorship, in addition to the
personal income tax, the commercial trade tax and conversion tax as well as the associated
determination of profits have to be assessed and processed from a tax perspective. In addition,
there is usually the overriding procedural law, which must be observed in the context of tax
assessment when determining deadlines, objections and other formal regulations.

Compliance with all tax laws is made even more difficult by the fact that the regulations
change almost weekly and there are always new legal interpretations to be observed. Due to
pending lawsuits, judicial judgments and legal interpretations in the form of application decrees
by the tax authorities, the responsible processors need constant attention in order to do justice
to the currently applicable legal situation and to be able to correctly assess the individual facts
presented.

The number of assigned tax numbers has also increased significantly in recent years.
While in the past spouses filing jointly were regularly assigned one tax number, there are now
three or more. For example, if spouses choose joint assessment, they will be assigned a tax
number as before. However, if the spouses make use of their right to the respective individual
assessment after the assessment, each of them will also receive an individual tax number. If one
of them now runs a sole proprietorship whose income is subject to sales and trade tax, an
additional tax number is issued for this in turn. According to current plans, it is also intended
to allocate a so-called business tax number to each individual company to separate tax
enforcement from the personal income tax assessment of the owner. This in turn leads to an
extreme increase in the number of tax numbers with a significant impact on the processing times
for tax enforcement.

The tax tables on which German income tax law is based have not been adjusted to the
general rate of inflation or wage negotiations in recent years. On the one hand, this increasingly
means that the income of taxpayers is subject to a higher tax rate due to the upward trend in
wages and the tax burden increases. Since the allowance for which no taxes must be paid has
not been adjusted accordingly, another effect of this development is that the number of
taxpayers who have to pay taxes at all is constantly increasing. This development has been
observed in recent years, particularly among pensioners, who have increasingly been asked to
submit tax returns.

The manifold developments, which lead to an increasing number of tax cases with
increasing complexity of the underlying tax law, meet with a strained staffing of the financial
administration at the same time. The age structure of the responsible processors was as follows
in 2020:
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e Personal in Ausbildung 5,5%
e liber 60-Jahrige 11,8%

e Unter 25-Jahrige 3,1%

25-34-)ahrige 17,9%
55-59-Jahrige 15,3%

® 35-44-Jahrige 20,6%
45-54-)ahrige 25,8%

Figure: Age structure in the German tax authorities in 2020
(Rudnicka, J. 2020; own representation).

In 2020, employees in the German financial administration were divided into the seven
age groups shown in the diagram. Accordingly, the proportion of 45-54 year olds was 25.85%,
the proportion of 55-59 year olds was 15.3% and the proportion of over 60 year olds was 11.8%.
Assuming the retirement age is 65 or older, this means that 27.1% of employees will retire from
active service in the next 10 years. On the other hand, only 21.0% of employees are up to 34
years old. The assessment of the impending staff shortage is particularly drastic when looking
at the next five years. While 11.8% will leave the service within this period (over 60 years old),
only 5.5% are in training to fill this vacancy.

The already existing shortages have increased in recent years to include employees
who have left the contract and part-time work that is attributable to the newcomers. The new
arrivals, who were originally planned as full-time workers after completing their training, may
choose part-time employment models so that it is not possible to compensate for the existing
vacancies simply because of the insufficient working hours. Overall, the financial
administration in the federal state of North Rhine-Westphalia alone has shrunk by the staff of
an entire large tax office every year. A reversal of this trend is currently not foreseeable
(DStG NRW, 2018).

3 CONFLICT OF OBJECTIVES IN THE IMPLEMENTATION OF TAXATION

In addition to the legislature, the financial administration is also bound by the
constitutional principles. Accordingly, it must levy taxes evenly and in accordance with the
law. However, the limited administrative capacities in the financial administration inevitably
lead to a reduction in the processing intensity of the individual tax returns and thus to a focus
on apparently tax-relevant tax cases.

Due to the developments in the human resources area, the employees have less and less
time to process the tax cases while the complexity of the underlying tax law is increasing at the
same time. Due to additional tasks and a sudden increase in tax cases, especially in the field of
personal income tax and corporate income tax, the workload in the financial administration has
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been increasing continuously since the 1990s (OFD Koblenz, 2007, p. 20). On average, in 2020,
the processors only had a time window of about 20 minutes for the complete processing of a
tax return, including the determination of the tax situation, the subsequent application of the
law and the technical implementation (Engels, D., 2020). Due to the compliance with the legal
requirements with simultaneously decreasing human resources and an increasing number of tax
cases, the financial administration is faced with the challenge of being able to implement either
an even and legal or a timely and efficient taxation (Eckhoff, R., 1999, p. 8) .

In doing so, neither all facts may be examined equally inadequately, nor may the
examination be carried out on the basis of arbitrary standards (e.g. according to the type of
income or the person of the taxpayer) (Koch, S., 2019, p. 58). Rather, the examination and
clarification of a situation should be carried out with due regard to the gentle balancing of
legality and uniformity of taxation as well as the freedom rights of the taxpayer (Seer, R., 1996,
p. 234). Facts requiring less clarification are thus examined less than facts requiring clarification
“in order to achieve the greatest possible balance overall in the sum of the cases” (Eckhoff, R.,
1999, p. 512). The need for clarification must therefore not be based solely on whether there is
"a lot to gain™ in the individual tax case (Engels, D., 2020, p. 150). An orientation towards the
professional groups is probably contrary to equality, regardless of whether one excludes a
professional group from a more detailed examination because it receives income from a certain
type of income or whether one tries to avoid the examination of any professional groups that
are prone to disputes (Rittler, T., 1987). Unequal treatment in tax enforcement can thus arise in
relation to arbitrarily chosen differentiating features, but also if the freedom of the taxpayer is
disproportionately restricted in favor of uniformity and legality of taxation or disproportionately
extended to the detriment of uniformity and legality of taxation (Eckhoff, R., 1999, p. 512).

Compliance with the principles of uniformity and legality of taxation therefore requires
the efficient use of administrative resources and is therefore both the origin and limit of the
principle of efficiency in the context of tax enforcement (Koch, S., 2019, p. 43). As early as
1993, the Federal Court of Auditors complained in audit reports that the tax authorities were
having increasing difficulties in properly fulfilling their statutory duty of tax assessment and
tax collection. The main reasons given by the Federal Court of Auditors were the increasingly
complicated tax law legislation, a constant increase in administrative regulations and, in
particular, a significant increase in tax cases with the same or even declining staffing levels
(Engels, D., 2020, p. 13).

The financial administration is therefore forced, but also obliged, to include economic
aspects in this weighing decision and to use the available resources as efficiently as possible
(Seer, R., 2008). This applies even more against the background of administrative enforcement
in the context of mass administration. Because if the administration is not able to check all tax
returns for accuracy due to a lack of resources, it must ensure that the limited administrative
resources are used as appropriately as possible in order to achieve a maximum of uniformity
and legality and thus the statutory regulations (Seer, R., 2008, p. 7). However, the pure interest
of the state in generating income cannot serve as a justification for unequal treatment and
consequently cannot be used as a premise of administrative enforcement under the guise of the
principle of efficiency (Tipke, K., 2012, p. 1456). So it is not in the spirit of the principle of
economic efficiency if the financial administration aims to achieve the highest possible fiscal
yield. Rather, profitability serves to optimize the goal of uniformity and regularity in taxation,
but not to restrict this goal for its own sake (Driien, K., 2017)
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In order to continue to ensure the conflict of objectives arising from compliance with
the normative requirements and the efficient use of administrative resources, the tax
authorities introduced a computer-aided risk management system, the advantages and
limitations of which are outlined below.

4 REQUIREMENTS FOR EFFICIENT RISK MANAGEMENT

The basic prerequisite for the use of a risk management system in tax enforcement is an
adequate normative basis, according to which the establishment of such a system is permissible
and suitable for the implementation of consistent and lawful tax enforcement.

In the corresponding draft bill on the necessary adjustment of the tax law provision, it
was already pointed out that the tax authorities can use automated systems (risk management
systems) to assess the need for further investigations and checks for a uniform and lawful tax
assessment and crediting of tax deductions. In particular against the background of the
worsening personnel problems due to demographic change, the principle of economic
efficiency in administration should also be taken into account (Herold, C., 2015). This legal
basis was created in § 88 of the Fiscal Code, according to which "the tax authorities [...] can
use automation-supported systems to assess the need for further investigations and checks for
a uniform and lawful assessment of taxes". While the legislature creates the basis for the
introduction of risk management and has to design the tax laws in a way that protects freedom
and corresponds to the principle of equality, it is the task of the tax authorities to implement
these laws evenly and in accordance with the law.

In order to ensure this, a risk management system in the financial administration has to
ensure the statutory principles of uniformity and uniformity of tax enforcement (Koch, S., 2019,
p. 102). On the one hand, the financial administration must not disregard the applicable law,
but on the other hand it must not ignore it. Rather, it must ensure the greatest possible equality
of application of the law in accordance with its actual possibilities, especially taking into
account mass execution. This in turn means examining the tax cases based on the inherent need
for clarification and then assessing them in accordance with the substantive tax law. According
to this, tax cases should be processed intensively if this is ordered generally or in individual
cases, they are automatically selected for this purpose, doubts of considerable tax significance
arise or the processor sees a reason for intensive processing at his discretion (Koch, S., 2019, p
.62). A risk management system must be designed in such a way that it meets all these
requirements.

These minimum requirements, which the system should meet when it is introduced,
were already defined in the draft bill for the introduction of risk management and finally
included in the corresponding normative regulation:

One of the essential prerequisites is ensuring a sufficient number of randomly selected
cases for comprehensive examination (PwC, 2016, p. 127). So-called intensive audit cases were
basically cases that showed a high (positive or negative) amount of income. In addition, such
cases were controlled for manual review using test fields, which were not intensive test cases
as a whole, but had certain characteristics specified by the regional tax office and the heads of
the tax office (LRH Mecklenburg-Vorpommern, annual report 2001, p. 80). In addition,
however, the information provided by the taxpayer should also be followed insofar as it can be
assessed as conclusive and credible.
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Furthermore, it should continue to be possible to carry out a personnel check on matters
that have been identified as requiring a check. If risk management identifies tax cases and
classifies them as risky and worthy of an audit, it must be possible for manual processing to
decide whether and how the facts should be classified. In doing so, it must be prevented that
there are deviations with regard to those tax cases that actually require an intensive examination
and those tax cases that are actually intensively examined without necessity (Engels, D., 2020,
p. 39 ff.).

In addition to the automatic selection of the facts that are worthy of examination, the
system must also continue to guarantee the possibility of personal case selection for a
comprehensive examination. If the implemented parameters do not recognize the importance
of a complex tax situation, for example because the expenses applied for are below the specified
limit values, the processor must still be able to control the tax case himself for a manual check.
This is the only way to prevent tax enforcement from developing into monotonous mass work
in which the system dictates the processing method and the extensive specialist knowledge and
experience of the employees are no longer used sensibly. As long as the really risky cases are
controlled by a tax officer and then actually checked, there is sufficient verification of the tax
information and thus consistent tax enforcement is ensured (Koch, S., 2019, p. 65).

Ultimately, the regular review of the risk management systems to ensure that they meet
their objectives is of enormous importance. After all, it must be possible to adapt the specified
parameters with which the system works to current developments. If, during the use of risk
management, it turns out that certain audit areas are only subject to a low risk of tax default,
this audit area can be adjusted and neglected in favor of other audit areas. The introduction of
more intensive testing of temporarily applicable tax standards or the setting of new limit values
based on the practicability of tax enforcement are also conceivable. It should be noted here that
the publication of the exact parameters does not seem appropriate. The possibility of public
communication about the precise design of the parameters on which risk management is based
was already restricted in the draft bill for the introduction of the system. Specifically, it stated
that details of this would not be published to the extent that this could jeopardize the uniformity
and legality of taxation (Herold, C., 2015).

Only if risk management fulfills all individual aspects can it ensure compliance with
legality and uniformity of taxation and at the same time increase the efficiency of tax
enforcement. Despite the realization of enormous synergy effects, the use of the risk
management system in financial management has been discussed controversially since its
introduction.

5 ADVANTAGES

Against the background of the constantly growing workload and increasing
requirements, the tax authorities can no longer meet the requirement of a detailed individual
case examination of all tax cases. Therefore, a targeted deployment of personnel is required in
the areas in which the greatest tax law risk exists in order to keep the resulting tax losses as low
as possible. The requirement to align the examination of the individual tax case with the risk
involved and to carry out the programming of the risk management systems accordingly can
already be derived from the constitution. The law to modernize the taxation procedure was also
based on this principle (law of July 18, 2016, published in the Federal Law Gazette | 2016, p.
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1679). This shows the framework conditions for the transformation from the personal
examination of each tax case to a partially automated tax enforcement. In this way, the use of
human resources when examining simple tax matters with little tax potential can be reduced if
the plausibility check of the risk management classifies the majority of the tax returns as not
fraught with risk and accelerates tax enforcement. On the other hand, the personnel saved at
this point can be used in areas that require a more complex individual assessment and in which
complex tax issues lead to greater tax potential. The deployment of personnel, which is geared
to the risk of the tax case, thus fulfills both the principle of economic efficiency derived from
the constitution and the efficiency considerations of a modern administration that have often
been initiated.

When designing the risk management system, the financial administration was granted
extensive leeway. In principle, there is a risk that this room for maneuver will be exploited to
its limits by proactive risk parameters. This applies in particular against the background of
ongoing pressure to execute due to demographic change and the resulting reduction in staffing
in a mass administration (Koch, S., 2019, p. 106). However, through the targeted design of the
individual parameters, the tax authorities also have the option of addressing specific risky
audit areas and checking them during tax enforcement. This should be illustrated in particular
in cases of complex and temporarily introduced tax regulations. If, for example, due to the
special conditions of the corona pandemic, the tax authorities determine that income-related
expenses for working hours in the home office can be claimed from a certain value limit if the
taxpayer worked in his home office, such a regulation has a direct impact on tax enforcement.
Because the costs incurred can only be claimed if the temporary regulation is used and if the
value limit is exceeded, this area of expenditure requires a particularly intensive examination
in the tax assessment. All tax cases in which the income-related expenses are higher than this
value limit would have to be checked manually by a processor, while no particular risk is
assumed with regard to those tax cases that are below the value limit. All income-related
expenses below this value limit would therefore be recognized without further ado (Ahrendt,
C., 2017). At this point, the use of the risk management system can reduce the amount of
work in a targeted manner and speed up tax enforcement by only sorting out tax cases that are
relevant for a manual check for further checking.

6 LIMITATIONS

In the past, the audit reports of the state audit offices have shown that the use of risk
management does not necessarily lead to more even tax enforcement because it circumvents
the subjective influence of the processors. Rather, the evaluations have shown that there were
objectively identifiable violations of the principle of equality because the different intensity of
the examination of the tax cases led to different processing. The insufficient examination of the
tax cases by the system subsequently led to an uneven tax assessment (Koch, S., 2019, p. 100).

After all, even before the introduction of a risk management system, there was a fear
that the financial authorities could be tempted to align the risk parameters on which the system
works with the existing staff. This would inevitably mean that compliance with the legal
provisions would no longer be the focus of tax enforcement, but that in practice the available
human and material resources could determine the risk of the tax case (Brandt, J., et al., 2017).
An objective examination of the tax cases, which is based on the principles of legality and the
uniformity of taxation, would no longer be possible. Rather, a pure focus on economic
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efficiency would lead to the majority of tax cases being processed without checking compliance
with tax regulations in detail.

In addition to the seemingly arbitrary intensity of the examination of individual tax
cases, the investigations by the audit offices also revealed differences in the intensive
examination of individual parameters (Hoffmann, R., 1997, p. 270). The focus of the check
given to the system was partly on individual check areas, such as the deductible income-related
expenses for rental income, which in turn meant that other check areas were neglected. This
type of focussing on specific subject areas also does not satisfy the principle of equality in
Article 3 of the constitution.

Risk management systems work according to fixed value limits that were given to them
during programming. However, a high amount in an audit area is not in itself sufficient reason
to identify a potential risk. In this way, the high amount can be appropriate in relation to other
parameters of the tax case. While recognizing a high amount in the income or expenses
compared to the specified value limits could be classified as risky, this could not apply to the
specific situation (Koch, S., 2019, p. 100). It is doubtful whether the system recognizes a risk
assessment not only in terms of the amount, but also in terms of the reason (Verdi, 2016, p. 5).
Various evaluations by the BRH have also proven this suspicion in the past

Another risk in this context is the determination of the amount of the specified value
limits and the legal admissibility. If the expenses claimed in a tax case in different audit areas
are below the value that was specified for the system, they could be classified as not involving
risk. The system would not control the output as a result and would specify it for the processor
to check again. This would allow a large number of expenses to be deducted, even if they are
not permitted by law (Haunhorst, S., 2010). The risk filters used often only recognized certain
risk areas based on the amount recognized, since the system only compared numbers with each
other. However, due to its programming, the system was unable to determine whether it was a
tax-relevant matter that could be taken into account in its entirety. The incorrect tax assessments
can lead to a violation of the ability to pay principle (Koch, S., 2019, S 101).

Since the examination of the system only refers to whether the details of the tax case are
below the specified value limit, a normatively anchored factual clarification according to the
risk of the tax case takes a back seat. This is a gross violation of the principle of official
investigation, which stipulates this appropriate investigation of the individual case according to
the risk involved. The risk of an inaccurate assessment of a tax situation does not necessarily
lead to a loss of government revenue due to lost taxes. To the same extent, there is also the risk
that circumstances unfavorable for the taxpayer will be incorrectly assessed (Koch, S., 2019, p.
101). If the risk management system does not recognize such an unfavorable situation and thus
does not display it for manual verification, the taxpayer is at a disadvantage compared to the
purely manually checked tax case (Braun Binder, N., 2016).

7 CONCLUSION AND OUTLOOK

However, it is highly doubtful whether the specific design of risk management
undertaken by the tax authorities is actually suitable for contributing to consistent tax
enforcement. Because even if the required minimum requirements are met, the tax authorities

still have far-reaching creative freedom. Accordingly, the administration decides which cases
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are automatically selected for random checks or manually for individual case checks. The
question of how intensively and to what extent a regular review of the risk management systems
should take place to ensure that they meet their objectives is entirely the responsibility of the
administration. (Koch, S., 2019, p. 102). It is this freedom of design that unfolds an enormous
risk potential when using the risk management system, which has been shown in various studies
by the audit offices and can have a massive impact on tax enforcement due to the discrepancy
between the actual risks and the risks controlled by the risk parameters.

This problem must be solved in particular against the background of the increasing
workload in a mass administration with a simultaneous reduction in staffing due to demographic
change and must not lead to a permanent disadvantage in the tax enforcement of the machine-
processed tax cases. In this context, the financial administration should be encouraged to
increase transparency with regard to the specific design of the individual risk parameters. So
far, such disclosure is neither required by law nor published by the tax authorities, so it is
unclear whether the system specifications are made exclusively manually or whether the
systems are already self-learning. In the case of self-learning systems in particular, strict control
would also be appropriate to prevent the system from making independent and non-verifiable
decisions instead of the processor (Kirchhof, P., 1991, p. 361). While the secrecy of the
parameters was still allowed at the beginning of the introduction of the system of financial
management, this is now seen as a threat to the uniformity of taxation. With the help of their
financial and technical possibilities, large tax consulting firms could have seen through the test
algorithms of the tax authorities within a very short time with a consistent evaluation in their
own data centers. This in turn could only take countermeasures by adapting its algorithms every
14 days, which seems unrealistic due to the effort involved. However, there is also the danger
that large tax consulting firms will know the risk filter more quickly and adapt to it, while the
findings remain hidden from small and medium-sized tax offices and thus endanger the
uniformity of taxation. To protect taxpayers in the sense of the general principle of equality, the
secrecy of individual parameters appears It is therefore quite logical and one has to give the tax
authorities credit for checking tax cases for particular tax risks using certain algorithms that are
not accessible to the general public.

However, taking into account the general framework conditions for tax enforcement in
the financial administration, the establishment of a risk management system seems to be a
necessary step in order to counteract the enforcement deficiencies that have occurred (Engels,
D., 2020, p. 157 ff.). If one assumes the ideal that the risk management system is able to filter
out the features of a tax return that are actually at risk, the great advantage of the system is that
the tax officer can use his time effectively for their examination and assessment (Engels, D.,
2020, p 164 f.). In this respect, the use of risk management systems as a whole is not only
desirable, but despite all concerns, it is now a constitutional obligation due to the requirement
for consistent and lawful tax enforcement.
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APPLICATION OF SELECTED LEAN MANAGEMENT
TOOLS IN THE COMPANY MANAGEMENT

Rafal Parczewski, Anna Borucka, Katarzyna Placzkiewicz, Olena Budnyk

Abstract

Purpose of the article The purpose of the article is to present the possibilities of using selected Lean
Management instruments to rationalize the way of managing an enterprise. It is a modern concept
that allows to simplify all processes and flows so as to avoid errors and waste. The study was
presented using a distribution warehouse of a large company from the construction industry, as an
example.

Methodology/methods The article uses selected Lean Management tools. Eight types of wastage
(Muda) were used for a detailed analysis of disturbances in the processes conducted. The search for
solutions was facilitated by brainstorming and consultations with experts, as well as internal
observation carried out at the company. The Pareto-Lorenz Diagram and the Ishikawa Diagram
were used to present the results.

Scientific aim. It was assumed (research hypothesis) that, based on the analysis and evaluation of
the processes taking place in the distribution warehouse, it would be possible to identify key areas
for improvement and propose solutions allowing for their optimization.

Findings Based on the measurements of the key parameters in the company's operations (the
difference between the actual and the assumed productivity and the waste of time), problems were
identified at the company, first of all, in the process of completing and handling orders. First, the
four product departments, most heavily burdened with orders, were analysed and their actual
productivity was compared to the target assigned to a specific sector. On this basis, the sanitary
department was selected for a detailed analysis, for which Lean Management was used to improve
the processes taking place there.

Conclusions The conducted research has shown that the use of Lean Management tools made it
possible to propose and introduce ideas for improving warehouse processes. The implemented
solutions significantly improved productivity and reduced the time previously wasted in the process.

Keywords: Lean Management, Kaizen, MUDA, productiveness, business management

JEL Classification: M0O, L20, L15

67



MANazZment a EKOnomika ISSN 1337-9488
Journal of MANagement and ECOnomics MANEKO: 2022.01

INTRODUCTION

The objective of every enterprise is to improve the efficiency of the organization through
good management, ensuring the continuity of processes, customer service at the highest level
and at the same time low cost. Therefore, it is so important to plan and manage processes in a
way that allows the maximum use of resources with minimum expenditure and maintaining a
high level of quality. Currently, enterprises have to deal with rapidly advancing changes in the
environment, increasing competition, increasing technical and technological progress and
unexpected difficulties disrupting the functioning of supply chains, such as the COVID-19
pandemic or the war in Ukraine. Additionally, it is necessary to meet the customer's
requirements on a satisfactory level. The speed of reaction to changing market needs and the
ability to adapt to them determine the company's success, which is why it is extremely important
to implement an appropriate management method that balances market requirements and the
costs incurred. For this purpose, various methods and tools are used to improve the functioning
of enterprises. Some of them are presented in this article. It focuses on the warehouse
management analysed using the example of a large distribution centre. A method was presented
that allows for an easy and almost cost-free introduction of improvements with the use of
selected lean management tools. These are methods that eliminate all waste and thus optimize
the processes taking place in the enterprise. They are cheap and easy to use and allow to achieve
a measurable goal. It was assumed (research hypothesis) that, based on the analysis and
evaluation of the processes taking place in the distribution warehouse, would be possible to
identify key areas for improvement and propose solutions allowing to do so. The article begins
with an introduction to the issue and a discussion of the research objective. Next, selected
elements of the lean management philosophy were presented and their implementation was
discussed using the example of a distribution company. It ends with a discussion on the results
and a summary of the presented analyses.

1 OBJECTIVE AND METHODS

The essence of the success of any enterprise is the improvement of the service or
production process, which determines the introduction of an appropriate management method
(Swiderski, 2019). The commonly used optimization tools, widely discussed in the literature,
are helpful in this. Lean management is especially popular (Sinha & Matharu, 2019), which
involves elimination of all waste in the form of, for example, overproduction (Afum et al. 2021),
too large inventory, unnecessary movement (Shou et al., 2021) or too long waiting times (Alejo,
2021).

The essence of the Lean approach is the value perceived by the client. The level of his
satisfaction is the starting point for further improvement (Nikolaesku, 2021). An important
element in the implementation of the Lean concept is the creation of such an attitude which
quickly notices inaccuracies and inefficiencies and the reasons why they arise (Ng & Hall,
2019). Developmental or innovative attitudes are the basis for new ways of operating or, more
importantly, a way to gain a competitive advantage. In Tab. 1. the differences between the
traditional method of management and lean management were presented (Harris, 2013;
Czerska, 2014).

Table 1 Basic differences between lean management and traditional management
methods

Area Traditional approach Lean management

Manufacturing functional structure, minimum cell structure, high qualifications, flow
qualifications, long production production, zero inventory
cycles, large stocks
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Area Traditional approach Lean management

Organization individualism, hierarchical task teams, flat organizational structure
organizational structure

Managing by orders and coercion through visions and participation

Culture loyalty and obedience, alienation and | harmonious cooperation based on long-term
rebellion development of human resources

Information limited, based on reports generated broad, based on system audits by all
by management and for the employees
management

Product development isolated with little customer team model, product and production process
influence, independent of production | development in line with customer
reality requirements

Maintenance by maintenance specialists equipment management through design,

production and maintenance

Customer dependent on the offered product product tailored to the customer's
with an acceptable level of quality; requirements, of high quality, in quantities
purchases are often made at consistent with the market demand
overproduction sales

Source: Czerska, J. (2014). Podstawowe narzedzia lean manufacturing.

The lean approach can be called an innovative method if we compare it with traditional
management methods. The prerequisites for Lean success are quality, shorter total delivery time
and availability, while the decisive factor is cost (Asamoah & Chovancova, 2011; Tsependa &
Budnyk, 2021). An important term used in Lean management is the Japanese word Muda,
meaning "waste", representing all activities and things that do not generate added value
(Morales-Contreras et al., 2020). In lean management, it is one of the three basic types of
ineffective activities, next to mura (irregularity) and muri (excessive workload) (Naeemah &
Wong, 2021). There are eight types of waste in process management (Jasinska & Swiderski,
2018; Sahaya & Anusaen, 2022; Swiderski, 2018):

—  Overproduction, waste of overproduction - in the ongoing processes, implementation of
too many goods, services or products, than there is a need for.

—  Waste of inventory - too much inventory of resources necessary for the proper
implementation of processes, e.g. materials or raw materials in the production process.

- Errors and quality defects (waste of defects) - concern products, documentation,
deliveries, information.

—  Awaiting (waste of waiting) - long periods of inactivity of the resources involved, e.g.
people, machines, parts, materials.

- Excessive processing (waste of overprocessing) - performing unnecessary activities in the
process being carried out, e.g. multiple treatments, inspection of the same element of a
process or product.

- Unnecessary transport (waste of transportation) - unnecessary movement of the object of
the processes being carried out, e.g. elements, parts, semi-finished products, products,
documents.

- Unnecessary movement (waste of motion) - excessive traffic associated with poor
organization of processes and methods of work.
—  Waste of untapped human potential.

The key one, in the process improvement, is the Kaizen method, which combines philosophy,
systems and tools for solving problems (Rusdiana & Soediantono, 2022). Its main idea is to
strive for continuous improvement with the lowest possible financial outlay. It focuses on two
important elements (Helmold, 2020):
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- introducing improvements,

—  continuous monitoring, standardization and maintaining current process, and in the event
of difficulties, restoring a state of equilibrium.

Continuous improvement requires a stable and unified system (Lagowski & Swiderski, 2016).
Based on the Kaizen philosophy, management methods have been developed such as: Lean
Manufacturing - reducing waste (Jasiulewicz-Kaczmarek et al., 2021), Total Productive
Maintenance - ensuring maximum efficiency of machines and devices (Pascal et al., 2019),
TQM - Total Quality Management - quality management (Abbas, 2020) or 5 S - establishing
and maintaining high-quality jobs (Veres et al., 2018). The effects that Kaizen aims to achieve
by step-by-step improvement of individual sectors of the company are, for example, reducing
costs, increasing efficiency and effectiveness as well as improving quality, reducing order
realization time, removing losses and shortages, minimizing errors, increasing the efficiency of
devices and machines, maintaining production continuity, creating evaluation and awarding
criteria (Swiderski, 2016).

What is important in the Kaizen philosophy is the involvement of all employees in improving
the company's operations (Habidin et al. 2018). With the support of management and
encouraging employees to articulate their comments, concerns, opinions and observations.
When implementing this concept, it is necessary to change the organizational culture, which in
this case is based on the support of senior management, but also on the contribution of
employees who are directly involved in the processes conducted at the company (Imai, 2007).

2 EVALUATION OF THE COMPANY PRODUCTIVITY

2.1. CHARACTERISTICS OF THE TEST OBJECT

This article presents the incorporation of the process improvement concept using the
example of a construction industry company with an almost 100-year-old tradition of trading
materials for the construction and renovation of apartments and houses. The most important
facility of the company is the distribution centre and it will be analysed in detail. There are 13
product departments within the centre, defined according to the specificity of the assortment.
These are sections defined as: sanitary, kitchens, garden, tiles, heating, roofs, boards, machines,
windows, doors, building materials, facades, insulation.

Warehouse management is supported by the WMS (Warehouse Management System) system
that facilitates the supervision of the flow, storage and transfer of goods as well as control of
the quantity and type of goods received into the warehouse.

The key process conducted at the warehouse is order completion (picking). Due to the
specificity of orders (a large number of orders for a single reference), the warehouse uses the
discrete (single) completion method. The employee completes the entire or part of the order
directly.

All the warehouse movements - activities performed by individual operators - are controlled
and registered by the WMS system. Based on this data, the productivity of a specific department
is verified. The company uses the following indicators in this area: actual productivity, assumed
productivity, waste of time.

The actual productivity is the number of completed order units (OU - output units) until it
has been realized [OU/h]. Each of the product departments has a target productivity, i.e. a set
benchmark and optimal number of completed order units over time. The waste of time, on the
other hand, is calculated as the time needed to complete one order unit multiplied by the
difference of actual and assumed productivity. Wasted time arises when activities take longer
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than they should, for example, through human error or communication problems. Detecting and
locating problems is crucial for the process improvement.

2.2. PROBLEM DIAGNOSTICS

The company found problems related to excessive wasting of time, i.e. the activities lasting too
long and inadequately to the productivity that was established for a specific department. Out of
thirteen product departments, the three most burdened with orders (the highest demand, the
most orders realized) were selected for the initial diagnostics, i.e. sanitary, kitchen and garden,
and the data on warehouse movements from the WMS system for the period of three months
(07-09.2020) were collected, taking into account:

— personal data of a warehouse employee,

— number of the order being completed,

— starting time, i.e. the moment of picking up a basket for assembling the order or a pallet,

— completion time, i.e. the moment of returning the completed order to the place of shipment,
— date of performing the activity.

On the basis of the data prepared this way, it was diagnosed where the actual productivity differs
the most from the assumed productivity. The Tab. 2 shows results in individual product
departments registered in the analysed period. The actual productivity, the assumed
productivity and the difference between them were indicated. Then the wasted time was
calculated, i.e. the time needed to complete one order unit multiplied by the difference between
the actual and the assumed productivity.

Table 2 Calculations of the wasted time in particular departments and months

Actual Assumed . Wasted time
Month | Department productivity productivity Difference for 1 hour [s] Total
July 38,11 50 -11,89 1123
August KITCHENS 33,50 50 -16,50 1774
September 34,93 50 -15,07 1553 4450
July 21,24 30 -8,76 1485
August SANITARY 18,68 30 -11,32 2182
September 19,40 30 -10,60 1967 5634
July 36,82 40 -3,18 311
August GARDEN 31,69 40 -8,31 944
September 24,16 40 -15,84 2360 3615

Source: own data processing
There is a clear difference in productivity in each of the departments studied. On average, it

amounts to 29% for the kitchen section, 34% for the sanitary section, and 23% for the garden
section. The differences are presented in Fig. 1.
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Source: own data processing
Graph 1: Differences between objective and actual productivity in selected
departments

The analysis of the following data shows that among the three analysed departments, the
sanitary is the most burdened with the waste of time with a total of 5634 seconds (93.9 minutes),
and the least - the garden department with a total of 3615 seconds (60.25 minutes). Therefore,
in the next stage, the sanitary department was subjected to a detailed analysis. First, the
warehouse traffic generated by the warehousemen during picking was assessed. Fig. 2 shows
an example of the path of one of the warehouse employees from the beginning of order
completion to its end.
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Source: own data processing
Graph 2: Spaghetti diagram of an exemplary path of a warehouse worker during
order collecting
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It can be seen in the drawing that the employee begins from taking empty baskets for loading
and then goes to the storage places, from where he takes the products from the order. The
diagram shows that the worker probably picked up a basket that was too small at the beginning
and had to go back to the collection point to replace the basket with a correspondingly larger
one. There were also some unnecessary movements recorded. As it was established, they were
associated with the need to bypass another employee, as well as return for wrapping foil that
had run out during collecting items.

In the next stage, participant observation was used, in which one person from the project team
looked at the processes taking place in the sanitary department. Data collection in participant
observation was based on three techniques: observation itself, interview, and analysis of
documents and archival records from monitoring (video, photography). For each of the noted
deviations from the assumed productivity, a cause was assigned in accordance with the MUDA
concept. Details according to the eight categories of waste are presented in Tab. 4.

Table 4: Diagnosed times of waste according to 8 muda concept

Inventor Unnecessar Overproductio
y y movement | Talent [s] P

[s] 1 n [s]

Unnecessary | Shortage

Transport [s] processing [s] | s [s]

Awaiting [s]

2545 00 3617 00 00 1491 4536 00

20,88% 0,00% 29,67% 0,00% 0,00% 12,23% 37,21% 0,00%
Source: own data processing

The main type of waste was unnecessary processing 37.21%, unnecessary movement in 29.67%
and unnecessary transport 20.88%. No waste was found in the categories: inventories, talent,
overproduction and shortages. Details are shown in the Pareto-Lorenz diagram presented in Fig.
3.

100%
90%
80%
70%
60%
50%
40%
— 30%
20%
10%
0%

Source: own data processing
Graph 3: Pareto-Lorenz diagram of the causes of waste according to MUDA

For each type of waste, the Observer assigned the causes of their occurrence. In the category
of unnecessary processing, the following were distinguished:
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—  excessive securing of the cabin with tape during its transport - too much material was used
to secure the cargo than it would be necessary,

— improper preparation of the basket for collecting ordered items - The operator prepares
(assembles) an order basket himself for his order. There is no person directly responsible
for this activity,

— securing the basket with foil - unnecessary use of material for additional protection of the
basket, which is a protective element in itself.

The next reason was the transport, under which the following were diagnosed:

— long time of transporting goods to the ramp - the goods picking zone and the ramp are located
in two distant parts of the warehouse,

— transport to the control zone - the operator transports the completed order to a remote control
zone, which generates an additional loss in the process,

— occurrence of a blockade on the way - other operators perform their activities, making it
impossible to continue the work of the observed operator.

The third reason was unnecessary movement, within which distinguished were the following:

— passage from the baskets zone to the product collection zone made difficult - these zones
were located in different parts of the warehouse, which generated a long distance that had to
be covered during the first stage of picking,

— lack of systematization and uniformity in the basket storage area - the zone does not have a
separate space for ready-made baskets, for returns of baskets from shops or for components,
which makes the work of the operators difficult.

The last reason was the expectation for which it was found:

— extended time of checking pallets by security - the time of verification of the completed
order by security increased the total time of the order completion,

— extended awaiting time for a high reach forklift - especially when it was necessary to
supplement the identified shortages of goods in a given location,

— operation of a high reach forklift truck at the place of goods collection - when the order was
completed by a high reach truck, several locations became blocked, which made it
impossible for other operators to work.

2.3. SOLUTION PROPOSAL

Having verified the main problems and their causes, a brainstorming session was organised
among lower-level employees, during which ideas for solving the identified problems were
generated, and are presented in Tab. 5.

Table 5: Summary of the brainstorming session ideas

Causes of
Ideas
problems
Improving the quality - .
Improper of folded baskets Standardization .Of the_ Increasing the Use of pads on
. basket zone (maintaining | number of people
preparation of the | returned after the s . baskets to protect
a minimum stock of preparing the
order basket order has been the goods
folded baskets) baskets
completed
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Causes of

shower cabins) into one
zone - creating a new
department

shower cabin
completing place

area to the product
collection area

Ideas
problems
Redesign of the Chan_ge of the method of Introduction of the
basket storage area securing the goods - use rack for the baskets
of a separating board
Difficult passage | Storage of small/bulk rCeOTitr)ilr?Ingaihkee?so(ijdosors Combining the
from the basket |goods closer to the g g " | collection of a small

number of
assortment items

Consolidation of
several orders within
one transport means

Transport to the
inspection zone

Designation of buffer
zones

Creation of a
separate wrapping
team

Designation of the
zone for wrapping

Supplementing
missing stocks in
lower storage

Designating a place
closer to the sanitary
department for full

Designating more than
one location for the most
frequently rotating

Reducing the
number of single
order completions

Storage of
small/bulk goods
closer to the place of

department

. with a small number | cabin order
zones pallets to be stored indexes : .
of items completion
Systemic indication L .
. . Indicating the maximum
Carrier  (selection | to the operator of the | . .
. X . dimensions of the goods
of the appropriate | appropriate carrier at )
L on the order completion
one) the beginning of the list
order completion
Moving the sanitary rceorLTitr)iI: mgagﬁg;jss(doors
department to another q g basket '
System - shower cabins) into one
place in the .
zone - creation of a new
warehouse

Source: own data processing

Then, a meeting was organized with an expert group that included senior employees, including
the warehouse manager. The best ideas were selected and each of them was assigned an impact
value, the chances of introduction were verified and ranks were assigned on this basis (Table

6).
Table 6: Ideas for improvements sorted out according to the ranks given to them.
Chance for

Improvement Impact implementation | Position
Combining goods requiring baskets (doors, cabins) into one zone -

creation of a new department 10 9 1
Locating storage of small/bulk goods closer to the cabin completion

place 7 8 2
Standardization of the basket zone (maintaining a minimum stock

of folded baskets) 6 9 3
Redesign of the basket storage area 7 8 4
Consolidation of several orders on one means of transport 9 5 5
Systemic indication to the operator of the appropriate carrier at the

beginning of the order collecting 7 5 6
Use of pads on baskets to protect the goods 3 5 7
Combining completing orders with a small number of assortment

items 7 4 8
Introducing the rack for baskets 3 2 9
Determining more than one location for the most frequently rotating

indexes 6 1 10
Creating separate wrapping team 2 1 11

Source: own data processing
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Presentation of the results using the Ishikawa Diagram (Fig. 4), is the summary of the
brainstorming and expert consultations, and it allows for the presentation, of the relationship
between causes and problems, in a simple visual form and leads to the identification of causes
and key areas, and additionally is a very simple, quality management tool to be implemented.

Measurement Machinery

Selection
of an appropriate carrier construction of
baskets

underestimating the
amouint of protective foil
needed during the order
completion

damage/quality of
baskets

no picking baskets
The order
) completing productivity for

the sanitary department is
below the assumed target

preparation of the

basket by a picker long time of

above-standard replenishment

wrong dimensions of over-securing the pallets

the picking basket

securing full ’l secuiring the cabin short picking lists transport to the

drive from the
pallets with cabins with tape product size and weight inspection zone

basket area
to the picking place

several parts of
the cabin being
picking not adapted egarded as one single output unit cabins too large

to such goods for a basket
method of securing
parameters of the cabins in picking securing pallets
picking list no zone for with cardboard
wrapping baskets boxes (spacers;

Method Material Surroundings

securing the cabins
in the rack

the quality of the

rush afternoon returned picking baskets

orders with few indices

high picking density

illegible location records

Graph 4: Ishikawa diagram
Source: own data processing
Based on the previously assigned ranks, the seven most important ideas were selected and

assigned to a person responsible for the introduction and the date of starting the implementation
of the idea. In accordance with the idea of Kaizen, six months after the implementation of the
improvement, the data was verified in the same way as at the beginning of the entire process to
make sure that the changes were effective.

The selected ideas were implemented successively based on the implementation start plan
indicated in the table above (Table 6). Due to the COVID-19 pandemic and the resulting lack
of product availability, the last implementation was completed at the end of August 2021.

The verification of the introduced improvements in the sanitary department was similarly
started by downloading information from the WMS for the period of six months from the end
of the implementation of improvements, i.e. from September 2021 till February 2022. It
included the order picking time, month, week and the number of units collected. On the basis
of this data, the actual productivity during the tested six months was calculated and then
compared to the productivity assumed for the analysed department. (Tab. 7).

Table 7: Presented productivity in two study periods and comparing it with the expected goal.

Actual Average Assumed
productivity |realization| productivity | Difference
Period [OU/h] time [OU/h] [OU/h] | Wasted time for 1 hour [s]
Before the improvements 17,23 209 30 -12,77 2667
Post-improvement 30,13 209 30 0,13 -

Productivity before the introduction of Kaizen was 18,44 OU/h for the sanitary department,
where the target was 30 OU/h. After introducing changes and verification, the productivity
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increased to 30,13 OU/h. The results obtained confirmed the legitimacy of the implemented
changes.

CONCLUSION

The purpose of this article was to analyse and evaluate the processes taking place in the
distribution warehouse and to propose solutions allowing for their optimization. The topic was
related to the improvement of warehouse operation with the use of Lean Management tools.
This is an issue that should be particularly emphasized, because it indicates a method of
responding to problems that arise in enterprises and draws attention to the importance of
continuous improvement of processes and the introduction of the Kaizen philosophy as a
permanent element of the organizations’ functioning. The Kaizen philosophy is not only a ready
tool that will lead the company to success, but also directs its stages to supporting and
motivating the staff. Employees who work with processes on a daily basis know best where to
look for a problem and how to improve existing solutions.
Based on the conducted research relying on measuring two parameters (the difference between
the actual and the assumed productivity and the waste of time), problems were found in the
process of completion and order handling at the company. An extensive analysis of the four
assortment departments most heavily burdened with orders was carried out and their actual
productivity was compared to the target assigned to a specific sector. On this basis, a sanitary
department was selected for a detailed analysis, for which Lean Management was used to
improve the processes taking place there. In order to better understand the causes of the
problems, 8 types of wastage (Muda) were used. Then a brainstorming session was conducted.
It was performed in two stages: with the lower-level staff and with the senior staff and the
warehouse manager. For the proposed solutions, their impact on the enterprise and the chance
for implementation were determined. They were also given a rank of importance. On this basis,
the best ideas were selected and the deadlines assigned for their implementation.
Six months after the introduction of the improvement, the implementation was verified. The
research showed that the productivity of the sanitary department before the introduction of
Kaizen was 17,23 OU/h, while the assumed goal was 30 OU/h. After introducing changes and
verification, the productivity increased to 30,13 OU/h.
The above research shows that the use of Lean Management tools made it possible to propose
and implement ideas for improving warehouse processes. They significantly improved
productivity and reduced the time wasted in the process. The presented results confirmed the
hypothesis presented at the beginning that it is possible to improve the warehouse operation
with the use of selected Lean Management tools. The method can be successfully applied to
other departments of the enterprise as well as in other companies.
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SLUZBY MOBILNEHO BANKOVNICTVA NA SLOVENSKU

MOBIL BANKING SERVICES IN SLOVAKIA
Daniel Toth

Abstract

Purpose of the article In the field of banking services, the possibilities of bank cards and payment
transactions are constantly expanding, which is usually not negatively affected by financial and
economic crises. Speed of processing, high availability, security requirements of banks, and fraud
prevention are all extremely important aspects for the customer, the merchant, and the reputation
of the bank. Thanks to technological and social developments, the Internet plays a key role today.
Methodology/methods The descriptive method, followed by analysis, historical, descriptive, and
classification methods have been used in this paper. The data collected for analyzing the
functionalities and characteristics of mobile applications are the result of secondary research. The
main source was the information that was available on the websites of each bank.

Scientific aim The aim of the paper is to carry out a comparative analysis of mobile banking services
of banks operating in the Slovak market and to provide an overview of the field of innovations in
electronic banking.

Findings Thus, overall, there is rivalry among banks around the world, including Slovakia, to
develop services that best meet the needs of customers, especially in digital and mobile banking
solutions. The winners of this digital battle may be the banks that expand their offerings to include
the fastest, most secure, convenient, and affordable services at the best possible prices.
Conclusions (limits, implications etc.) The so-called “classic banks" are among the best in terms of
the subject of our study. This is because they have realized that the development of application
services is essential for their survival and at the same time they have enough capital to make the
necessary improvements. Thus, overall, there is a rivalry among banks around the world, including
Slovakia, to develop services that best meet customer needs, especially in digital and mobile banking
solutions. The winners of this digital battle may be the banks that expand their offerings to include
the fastest, most secure, convenient, and affordable services at the best possible prices.

Keywords: elektronické bankovnictvo, mobilné bankovnictvo, sluzby, mobilné aplikdcie

JEL Classification: G21, 031
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UvVOD

So sluzbami elektronického bankovnictva sa stretdvame takmer kazdy den. Je to novy, zasadny
smer vyvoja v zivote modernej banky. Prvé kroky tejto sluzby siahaju az do 20. storocia, kedy
sa zacali formovat’ jej zdklady. Fenomén mozno hl'adat’ v 90. rokoch, ked’ sa telekomunikacné
inovacie objavili aj na Slovensku a nadviazalo sa pocitacové spojenie medzi spolocnostami a
bankami. VSetko nastalo hlavne kvoéli rychlemu Sireniu dostupnosti internetu, vzniku novych
informacnych technolégii a rychlemu vyvoju pocitacov.

Bezhotovostny platobny styk je zakladom elektronického bankovnictva. Bezhotovostné
platby uskuto¢ituju hospodarske subjekty prostrednictvom elektronickych penazi. V praxi sa
bezhotovostné platby uskutociiuji prevodom z bankového uctu platobného subjektu na ucet
prijemcu tejto platby. Je to modernd a Casto pouzivana metoda, a to nielen pri realizacii
velkoobjemovych transakcii, ale v sucasnosti aj pre malé platby.

Podmienkou vyuzivania sluzieb suvisiacich s implementaciou bezhotovostnych platieb
cez internet je udelenie suhlasu klienta so zriadenim takejto sluzby v konkrétnej financnej
institucii, pricom klient je povinny dodrziavat’ podmienky banky spojené s vyuzivanim sluzieb
elektronického bankovnictva (Poloucek, 2013).

Elektronické bankovnictvo predstavuje moderné moznosti platby. Predstavuje vSetky
formy elektronickej komunikécie medzi bankou a jej klientom. Klienti, ktori maji moznost’
vyuzit’ niektoru z foriem elektronického bankovnictva, nemusia osobne navstevovat’ pobocku
banky, ale vSetky bankové zélezitosti mo6zu vybavovat prostrednictvom samoobsluznych
zariadeni kdekol'vek, kde maju pristup na internet. Elektronické bankovnictvo tak Setri klientom
aj bankam cas, zaroven znizuje naklady pre bankové subjekty.

Pokial’ ide o platby, zdkaznici pocas pandémie uprednostiiovali digitalny kontakt s
bankou pred fyzickou navstevou pobocky. Mnohi z nich zacali lepSie vyuzivat’ internetové
sluzby a mobilné bankovnictvo. Potvrdzuje to aj prieskum agentiry IMAS pre Slovenski
sporitelfiu. V druhom $tvrtroku 2020 sa znizil pocet tych l'udi, ktori navstivili pobocku banky.
V prieskume potvrdilo navstevu banky iba 13 percent zédkaznikov. V porovnani s koncom
minulého roka je to pokles o Sest’ percentudlnych bodov. V tomto roku takmer tri Stvrtiny
klientov bank zacalo pouZzivat’ aspon najzékladnejsie digitalne operacie v rdmci internetoveho,
ale aj mobilného bankovnictva. Slabsi vysledok zaznamenava mobilbanking, ktory vyuzilo
zhruba 40 percent klientov. Napriek vSetkym snaham béank presunit’ do online priestoru o
najviac moznosti a funkcii sa ur¢ite najdu l'udia, ktori sa budi vracat’ do pobociek, hoci by
vedeli svoje potreby vyriesit’ aj z pohodlia domova (IMAS, 2020).

1 CIEL A METODIKA

Hlavnym cielom prispevku je uskutocnit komparativnu analyzu sluzieb mobilného
bankovnictva bank posobiacich na slovenskom trhu a poskytnut’ prehl’ad v oblasti inovacii v
elektronickom bankovnictve.

Parciadlnymi ciel'mi, ktoré umoznia naplnit’ hlavny ciel’, su:

e vymedzit zdkladné pojmy a popisat’ suasny systém elektronického bankovnictva,

e poskytnut strucny prehl’'ad v oblasti inovacii v elektronickom bankovnictve,

e porovnat’ sluzby mobilného bankovnictva bank posobiacich na slovenskom trhu,

e identifikovat ich prinosy a nedostatky.

Pri spracovani prispevku bola pouzitd metdda deskripcie, d’alej analyza, historicka,
popisné a klasifikacnd metoda. Zhromazdené udaje pre analyzu funkcionalit a charakteristik

81



MANazZment a EKOnomika ISSN 1337-9488
Journal of MANagement and ECOnomics MANEKO: 2022.01

mobilnych aplikacii st vysledkom sekundarneho vyskumu. Hlavym zdrojom boli informécie,
ktoré boli k dispozicii na webovych strankach jednotlivych bank.

2 ELEKTRONICKE BANKOVNICTVO

Elektronické bankovnictvo mozeme vyuzivat’ aktivne a pasivne. Pod aktivnym pouzivanim
rozumieme vykondavanie réznych transakcii, zatial’ ¢o pasivny rozsah zahfna iba také sluzby,
ktoré majui informativny charakter. O tom, ¢i bude klient vyuzivat’ aktivnu alebo iba pasivnu
sluzbu, rozhoduji zmluvy medzi klientom a bankou, ale aj iroven zabezpecenia spojenia, pre
ktoru sa klient rozhodne (Musa — Musova, 2006).

V ramci elektronického bankovnictva existuje niekol’ko produktov, ktoré banka svojim
klientom poskytuje. Moze to byt

e homebanking,
phonebanking (telefonne bankovnictvo),
mobilbanking (mobilné bankovnictvo),
internetbanking (internetové bankovnictvo),
emailbanking,
e-wallets (elektronicka penazenka).
Najnovs$imi trendmi st aj banky bez pobocky, dialog live, alebo tvarova biometria.

3 VYSLEDKY A DISKUSIA

Porovnavanie mobilnych aplikacii
Pre porovnanie sme pouzili 21 zakladnych funkecii, ktoré st nasledovné: bezkontaktna
platba mobilom, platba na telefonne Cislo, zabezpecenie pomocou odtlacku prsta, moznost’
vybavit’ si novy ucet on-line, skener ¢iarovych alebo QR kodov, prehl’ad a sprava vydavkov,
prehl'ad Gctu, pohyby na ucte, prikaz na prevod, zostatok na ucte, prehl’ad platieb kartou,
prehlad cakajucich platieb, prehl'ad terminovanych vkladov, kreditna/debetna karta —
zriadenie, kreditna/debetna karta — prehl'ad, pohyby, detail, kreditna/debetna karta — blokacia,
kreditna/debetnd karta — zmena limitov, kreditnd karta — splatka, uhrada dlhu, push
notifikécie, zoznam pobociek/bankomatov, kurzovy listok.
V pripade, Ze aplikacia s danou funkciou disponuje, ziska 1 bod, ak nie, ziska 0 bodov.
Okrem toho mdze ziskat’ 0,5 bodu navySe za viac funkcii v roznych kategoriach:
e platforma — za dostupnost’ iOS a Android celkovo 1 bod,
e uver — za kazdu ¢innost’ spojent s Gvermi, ktort moéze klient vykonat pomocou
mobilu, dostane aplikacia 0,5 boda navyse,
e (alSie funkcie a informacie - aplikdcia moZe za kazdi doplnkovu sluzbu, tzv. extra
funkciu ziskat’ 0,5 boda navyse.
Po predstaveni hodnotiaceho systému nasleduje samotné porovnavanie.

CSOB SmartBanking

Aplikacia CSOB SmartBanking je priméarne uréena pre klientov CSOB s aktivnou
sluZzbou elektronického bankovnictva. Niektoré z jej funkcii s verejne dostupné bez nutnosti
prihlasenia. Na aktivaciu zabezpecenej Casti potrebujeme naSe identifikacné Cislo a PIN
(identické s Internetbankingom). Po ich vlozeni do aplikacie ndm banka zasSle aktiva¢ny kIa¢
na dohodnuté ¢islo mobilu, resp. ho vygenerujeme prostrednictvom Tokenu. Aktivaény kIG¢ je
potrebny iba na aktivaciu aplikécie, €o je zaroven prvé prihlasenie. Pri d’alSom pouziti aplikacie
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je potrebny iba PIN. Je mozné ho kedykol'vek zmenit’ prostrednictvom CSOB Internetbanking
24,

Aktualna verzia aplikacie je k dispozicii pre zariadenia s nasledujicimi operaénymi
systémami (CSOB, SmartBanking, [online], 2021):

e Android od verzie 4.4,

e i0OS od verzie 9.

Okrem vsetkych zékladnych funkcii ma vel'a d’alSich extra funkcii: mimoriadna splatka
hypotéky, cestovné poistenie, prognoza zostatku na ucte, personalizované¢ predschvalené
ponuky produktov, manazment trvalych prikazov, sledovanie fondov, dobitie kreditu v mobile,
zmena kontaktnych udajov, zdiel'anie ¢isla uctu, PDF detail kazdého obratu na ucte, prehl'ad a
zadanie platobného vzoru, zaslanie podnetu klienta, image karta s vlastnym obrazkom,
cestovny asistent, produktové kalkulacky. CSOB SmartBanking chyba par zakladnych funkcii,
ale vd’aka mnohym extra funkciam ziskal 28,5 bodov.

Fio Smartbanking

Prihlasenie do Smartbanking Fio a autorizacia pokynov su chranené PIN kodom,
odtlackom prsta alebo zobrazenim obrazovky. Po stiahnuti je Fio Smartbanking prepojeny s
internetovym bankovnictvom a jeho pouzitie je okamzite k dispozicii. Fio Smartbanking
funguje na Androide 6 alebo iOS 11 a vyssich (FIO banka. Smartbanking, 2021).

S touto aplikaciou nie je mozné vykonavat' €innosti spojené s uverom, a ma viac
nedostatkov medzi zakladnymi funkciami:
platba na telefonne Cislo,
moznost’ vybavit’ si novy ucet on-line,
prehlad a sprava vydavkov,
prehl'ad terminovanych vkladov,
kreditna/debetna karta — zriadenie.

Dalsim velkym problémom je, Ze ma iba jednu funkciu navyse, a to st 3ablony pre
platby, v tomto pripade Fio Smartbanking ziskal 17,5 bodov.

George

George je mobilna aplikacia Slovenskej Sporitel'ne, ale odkial md meno? Lawrence
Sperry vynaSiel prvého autopilota pred 100 rokmi a dal mu meno George. Veta ,,Nechaj to na
Georga“ bola vo vzdu$nych silach ochudobnena. George je teda ako autopilot, ktory klienta
bezpecne prevedie elektronickym bankovnictvom (SLSP, 2018).

Podl’'a nasho Standardu mé George iba tri nedostatky:

e platba na telefonne ¢islo,

e kreditna/debetna karta — zriadenie,

e zoznam pobociek/bankomatov.

V rémci Gverovej Casti méZeme vykonat: predschvéleny spotrebny tver, prehl'ad a
detail Giverov, aktivny nakup spotrebného uveru, zZiadost’ o hypotéku.

Okrem toho ma George niekol’ko extra funkcii: dobitie kreditu na mobil, moznost’
uloZenia prijemcov, zobrazenie investicii a sporeni do podielovych fondov, otvorenie/nakup
pravidelného sporenia do fondov asset managementu, poistenie osobnych veci a karty,
skenovanie celej poukazky (nielen ¢iarového kddu na nej), vytvorenie PDF potvrdenia o platbe,
vytvaranie $ablon, pridanie vlastnej poznamky alebo hashtagu k transakcii.

George ziskal 25 bodov v rdmci nasho bodového hodnotenie.
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mBank

Aplikaciu tretej generacie je mozné pouzivat' na mobilnych telefonoch a tabletoch s
Androidom od verzie 7.0 a vyssej a i0OS od verzie 11.0 alebo vyssej. Aplikaciu je potrebné
stiahnut’ z obchodu Google Play alebo App Store, spustit’ ju a umoznit’ jej prenos procesu
aktivacie prostrednictvom telefénu alebo internet bankingu. Prihlasovanie do aplikacie funguje
pomocou PIN alebo odtlacku prsta. Potvrdenie vSetkych operacii v aplikacii je mozné tiez
pomocou PIN pouzitého na prihlasenie (MBANK. Mobilna aplikacia mBank, 2021).

Aplikacia mBank nema k dispozicii kurzovy listok a zriadenie debetnej alebo kreditne;j
karty. V ramci tiverovej funkcie mézeme pozriet’ iba detaily veru. Aplikdcia ma dve extra
funkcie:

e kontrola vydavkov,

e zobrazenie zostatku na Géte bez prihlasenia.

Aj ked ma aplikdcia mBank malo nedostatkov, nemd vel’a funkcii navyse, takze ziskala
21 bodov.

OTP Banka

Aplikacia OTP Banky je pre vsetkych retailovych klientov (individualnych
spotrebitel'ov), ktori maji aktivované internetové bankovnictvo a telefén s operacnym
systtmom Android 4.4 a vys$im alebo iOS 8 a vy$§im. Systém sa aktivuje pomocou
prihlasovacich tidajov do internetového bankovnictva - PIN aheslo (OTP. Mobil banking,
2021).

Tato aplikdcia ma iba tri nedostatky zo zdkladnych funkcii:

e bezkontaktna platba mobilom,

e platba na telefonne ¢islo,

e prehl’ad a sprava vydavkov.

Mame moznost iba kontrolovat’ uvery, avSak aplikdcia ma viac extra funkcii:
opakovanie zrealizovanej platby, cestovné poistenie, sprava trvalych prikazov, sprava
preddefinovanych tctov, menova kalkulacka, zdielanie ¢isla uctu pomocou SMS spravy a
inych dostupnych aplikacii, planované platby, prehl'ad inkas, PDF potvrdenie o platbe.

Na zaklade nasho bodovacieho syst¢ému OTP Banka ziskala 24 bodov.

PoStova banka
Aplikacia PoStova banka je zadarmo a neobsahuje Ziadne platené sluzby. Operacie
vykonavané prostrednictvom aplikécie su tiez bezplatné. Pre aktivaciu aplikacie staci zadat
prihlasovacie meno a heslo, ktoré sa pouziva na prihlasenie do internetového bankovnictva. Po
aktivacii sa zvoli 4-ciferny PIN kod, pomocou ktorého sa 'ahko prihlasime a potvrdime platby
(POSTOVA banka. Mobilna aplikacia, 2021).
Tato aplikdcia mé vel'a nedostatkov zadkladnych funkeii, ktoré st:
e platba na telefonne ¢islo,
zabezpecenie pomocou odtlacku prsta,
moznost’ vybavit’ si novy ucet on-line,
prehlad a sprava vydavkov,
prehl'ad cakajucich platieb,
prehl'ad terminovanych vkladov,
kreditna/debetna karta — zriadenie,
kreditna/debetna karta — blokacia,
kreditna/debetna karta - zmena limitov,
kreditna karta - splatka, thrada dlhu.
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Nase uverové zalezitosti nemozeme vybavit pomocou mobilu, mame iba prehl’ad
uverov. V aplikacii sa nachadza par extra funkcii: navigacia cez AR, kalkulacka tiveru, cennik
poplatkov, urokové sadzby.

Aplikacia Postovej banky ziskala 14,5 bodov kvoéli nedostatku zakladnych funkcii.

Prima Banka Peniazenka

Prihlasenie do Penazenky je jednoduché. Prihldsime sa pomocou mena a hesla do
internetového bankovnictva a prihlasenie overime pomocou SMS kdodu. Po ivodnom prihlaseni
nastavime 4-ciferny PIN, alebo si zvolime prihlasenie pomocou odtlacku prsta. Na opédtovné
prihlasenie pouzijeme iba jednu z tychto moznosti (PRIMA banka. Aplikéacia Penazenka |,
2021).

Penazenka ma menej nedostatkov, napr.:

e platba na telefonne ¢islo,

e moznost’ vybavit’ si novy ucet on-line,

e kreditna/debetni karta — zriadenie,

e kreditna karta - splatka, uhrada dlhu,

e kurzovy listok.

V tejto aplikacii sa nachadza moznost’ poziadat’ tiver prostrednictvom aplikacie, taktiez
moznost’ poziadat' o predschvalené povolené precerpanie. Medzi d’alSie funkcie Peniazenky
patria: dobitie Easy karty, vytvorenie platobnych Sablon, odpovedat’ platbou, zriadenie
pravidelného sporenia k ctu, zriadenie rozpoctu a sledovanie vydavkov aj pre neklientov,
manazment platobnych kariet, povolenie/zakazanie internetovych platieb, moznost’ poziadat’ o
znovu vydanie platobnej karty v pripade jej blokacie.

Na zéaklade nasho bodovacieho systému Penazenka ziskala 22 bodov.

Raiffeisen Banka

Tato aplikacia Raiffeisen banky umoziluje pristup na webovu stranku banky, kde sa
prostrednictvom mobilného zariadenia moézeme prihlasit’ do internetového bankovnictva podl'a
obchodnych podmienok Raiffeisen. Pre pouZitie je potrebné mat k dispozicii mobilné
zariadenie s opera¢nym systémom Android od verzie 5 alebo 10S od verzie 11.0, aktivovan
sluzbu internet bankingu od Raiffeisen banky a pristup na internet (RAIFFEISEN banka.
Mobilna aplikacia, 2021).

Je viditeI'né, Ze aj tato aplikacia ma svoje nedostatky. Pre zjednodusenie teraz uvedieme
zoznam funkcii, ktoré su k dispozicii v tejto aplikacii: prehl'ad ctu, pohyby na ucte, prikaz na
prevod, zostatok na tcte, prehl’ad platieb kartou, push notifikacie.

NaSe uverové zalezitosti nemdzeme vybavit pomocou mobilu, ma vSak jednu extra
funkciu: zmena koreSpondencnej adresy, emailovej adresy a ¢isla mobilného telefonu.

Z dovodu nedostatku zékladnych funkcii, doplnkovych funkcii a bez uverovych

moznosti tato aplikacia ziskala 7,5 bodov.

Tatra banka

Vsetky zékladné funkcie, ktoré sme definovali, sa nachaddzaja v aplikacii Tatra banky.
Dals$ie moznosti ktorymi disponuje:

e vyber hotovosti z bankomatu mobilom,

e NFC prehl'ad — zobrazenie informacie o ucte alebo kreditnej karty po priloZeni karty

k telefonu,

e skener IBAN-u,

e demo aplikacie,

e sprava trvalych prikazov,
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e nastavenie povoleného preCerpania na ucte,
e prehl'ad podielovych fondov TAM,

e moznost’ uloZenia prijemcov,

e prehlad inkas,

prehl'ad majetku a zavéazkov,

nastavenie a sledovanie finan¢nych ciel'ov,
DSS déchodok - prehlad, predikcia a moznost’ navysenia,
zobrazenie zostatku pred prihlasenim,
menova kalkulac¢ka,

personalizované ponuky,

PDF detail kazdého obratu na ucte,

e zobrazenie PIN-kodu ku platobnej karte,

e zobrazenie informdcii o poplatkoch v zahranici.

V ramci aplikécie v suvislosti s uverom je mozné vykonavat’ tieto operacie: ziadost' o
uver, predschvaleny spotrebny uver, prehlad a detail uverov a hypotekarnych uverov,
mimoriadna splatky hypotéky.

Vdaka dostupnosti zékladnych funkcii a mnohym funkcidm navySe ziskala Tatra banka
33 bodov.

UniCredit SmartBanking
Mozeme konsStatovat, ktoré zakladné funkcie ma, a ktoré nema UniCredit
SmartBanking. Chybajuce funkcie si:
e platba na telefonne ¢islo,
platba na telefonne Cislo,
moznost’ vybavit’ si novy ucet on-line,
prehlad a sprava vydavkov,
kreditna/debetna karta — zriadenie,
kreditna/debetna karta — blokacia,
e kreditna/debetna karta — zmena limitov.
V porovnani s predchadzajicou bankovou aplikaciou je mozné pozorovat’ menej extra
funkcii: platobné Sablony, konverzna kalkulacka, moznost’ uloZenia prijemcov.
Na zaklade nasho bodovacieho systému UniCredit SmartBanking ziskal 18 bodov.

VUB Mobil Banking

VUB banka prinasa Mobilné bankovnictvo s 'ahkou aktivaciou a prihlasenim pomocou
mobilného PIN alebo odtlacku prsta. Aplikacia je komplexné pri zachovani prehl'adnosti a
jednoduchosti a je mozné ju prisposobit’ podla vlastnych predstav. Pre aktivaciu aplikacie je
potrebné mat’ aktivovanu sluzbu Nonstop banking a vlastnit’ bezpecnostny prvok autorizacie
SMS. Na uvodnej obrazovke aplikacie Mobil banking treba kliknut’ na tlacidlo ,,Aktivéacia®.
Prihlésit’ sa pomocou identifikaéného ¢isla a hesla, ktoré sa pouZiva na prihlasenie do
internetového bankovnictva. Z dorucenej SMS treba aktiva¢ny kod prepisat’ do aplikacie a
zvolit’ si vlastny 4-ciferny mobilny PIN. Ak zariadenie podporuje snimanie odtlacku prsta, je
mozne povolit’ aj tento sposob prihldsenia (VUB. S Mobil bankingom vas ni¢ nezastavi, 2021).

V tejto aplikacii je k dispozicii vacSina zédkladnych funkeii, okrem tychto:

e prehl'ad a sprava vydavkov,

e kreditna/debetna karta — zriadenie.

Aplikécia obsahuje niekol’ko extra funkcii, ktorymi su: rychly prehlad o zostatku na
prihlasovacej stranke, sprava trvalych prikazov a databazy naSich platobnych partnerov,
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prehl’ad investicii a podielovych fondov, denné sporenie, menova kalkulacka, Scan&Pay,
zasielanie vypisov k produktom na email, filter pohybov na ucte podla platobného partnera,
planovac stretnuti s osobnym bankarom, zdiel'anie u¢tu pomocou SMS spravy/QR kodu, rychly
pristup k piatim vybranym obl'ibenym funkciam, rychla platba, planované platby.

V suvislosti s uverom su k dispozicii funkcie ako prehl'ad Gverov a predschvaleny
spotrebny uver. Na zaklade nasho bodovacieho systému tato aplikacia ziskala 27,5 bodov.

365.bank

365.bank prinasa ucet zadarmo a bez zbytocnych podmienok. Klientom 365.bank sa
stane Clovek tak, ze stiahne aplikaciu, ku ktorej potrebuje obCiansky preukaz. Zmluvy poslu e-
mailom a klient ich podpiSe podrzanim tlacidla priamo v ,,appke®. Klient eSte na zaver sa s
bankou spoji cez videohovor. Zaberie to iba par minit. V naSom smartfone musime mat
nainstalovany i0S verzie 11 a vysSej, 5.1 pre Android a vyssie verzie. StarSie verzie operacnych
systémov uz nebudu sprisnené (365. bank. FAQ, 2021).

Napriek tomu, ze banka tvrdi, Ze je moderna, chybaju jej tieto zdkladné funkcie: prehl'ad
terminovanych vkladov, kreditna karta - splatka, thrada dlhu, kurzovy listok.

Samozrejme, ze ma viac extra funkcii a benefitov oproti konkurentom: inteligentné
zobrazenie zostatku, PIE kod (Personal Identification Emoji), vedenie Uctu bez poplatku,
moznost’ posielat’ peniaze na meno, odmenovaci program.

Vdaka tymto funkciam 365.bank ziskala 22,5 bodov.

Zhrnutie

Najviac bodov ziskala Tatra banka a najmenej Raiffeisen banka, ¢o je zaujimave,
pretoze maji spolocny koreni. Raiffeisen Bank International posobi na Slovensku. Je
vacsinovym akcionarom Tatra banky, ktora bola zapisana do obchodného registra Slovenske;j
republiky 1. novembra 1990. Od roku 2012 posobi na Slovensku aj Raiffeisen banka, ktora je
vedena ako pobocka Tatra banky. V automobilovom priemysle je tiez bezné, Ze jedna
spolo¢nost’ vyraba niekol'ko automobilov s ré6znymi znaCkami pre roézne skupiny klientov.
Vsetky vSak stale patria jednej spolo¢nosti, resp. skupiny. Dobrym prikladom je koncern
Volkswagen, ktory zahffia spoloénosti Skoda, Audi a Volkswagen, ako aj Porsche a Seat.
Odborne sa tomu hovori multibrand. Bankova skupina Tatra banky na Slovensku ma tiez dve
hlavné znacCky - Tatra banka a Raiffeisen banka. A prave kvoli multibrandu vidime ten obrovsky
rozdiel medzi dvoma aplik4ciami. V roku 2011 skupina Tatra prijala vyzvu a rozhodla sa stat’
silnejSou bankou v segmente masového maloobchodu (TATRA banka. Vies, ¢o ma Tatra banka
Group spolo¢né s automobilovym priemyslom?, 2021).

Ocakavali sme, Ze aplikacia mBank a 365. banka bude v top 5, pretoze tieto banky sa
radia do kategorie inovativnych a on-line. MéZeme postrehnut,, ze tzv. ,klasické banky” patria
medzi najlepsie z hl'adiska predmetu nasej Stadie. Moze to byt preto, Ze si uvedomili, Ze vyvoj
aplika¢nych sluzieb je pre ich prezitie nevyhnutny a maji dostatok kapitalu na vylepSenia.

ZAVER

Rozvoj informatiky a vypoctovej techniky sa nezastavuje. Prave naopak, je eSte intenzivne;jsi
ako kedykol'vek predtym. Preto musia finan¢né inStiticie a poskytovatelia sluzieb vyuzivajici
internetovy finanény kanal drzat’ krok s inovaciami vo svojom vlastnom zaujme.

Pozitivne zmeny v slovenskych regulaénych organoch su potrebné, aby banky zamerali
svoje existujice zdroje na zlepSenia a nakladovo efektivnejSie operacie. Smartfony schopné
NFC (Near Field Communication) hraji ulohu plastovych kariet. Pomocou aplikécie pettazenky
mozeme svoje karty alebo ich sluzby pouzivat’ okamzite a interaktivne. SucCastou blizkej
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budticnosti je vytvorenie digitalnej Unie, ktord zabezpec¢i cezhrani¢nu online interoperabilitu.
Toto je stanovené v smernici Eurdpskej komisie o jednotnom digitdlnom trhu.56 Digitalna
transformacia bank je nevyhnutny proces, ktory je pohdnany potrebami trhu a regulacnymi
poziadavkami, ako je zriadenie okamzitych platobnych systémov a nové platobné smernice
(PSD2).

Finan¢ny sektor sa v blizkej budicnosti stane sucastou novej ekonomiky API, banky
vSak budu v procese ¢elit’ mnohym vyzvam. V revolucii elektronickych platieb sa pri inventari
rizik suvisiacich s digitdlnym riadenim financii stava ¢oraz beznej$im, ze samotni pouZzivatelia
vytvaraju priame rizika, ktoré ich najviac ohrozuju. Skusenosti ukazuju, ze mnoho ludi
lahkovéazne naréba a uklada svoje pristupové tdaje, alebo sa 'ahko necha oklamat’ pokusmi
phishingu, ked’ sa pocitaCovi zloCinci vydavaju za poskytovatela finan¢nych sluzieb
prostrednictvom falo$nych e-mailov a webovych stranok, aby ziskali pristupové udaje. Banky
zial’ marne upozoriiuju svojich zakaznikov, ze nikdy nevyzaduju citlivé udaje prostrednictvom
e-mailu.

Skutocne sa Casto zabuda, Ze citlivé tidaje by sa mali prenasat’ iba prostrednictvom
overenych webovych stranok, ktoré maji bezpec¢nostny certifikét a Sifrované pripojenie (SSL).
Toto je naznacené jasne viditelnym symbolom zdmku a vo vacSine prehliadacov zelenou
farbou. Malo by sa tiez vziat’ do uvahy varovanie, Ze relacia elektronického bankovnictva by
mala byt’ po pouziti vzdy Uplne uzavreta.

Hraci vo finanénom sektore teda stiperia s potrebami a samozrejme navzdjom. Dnes sa
nemusime dlhodobo zaviazat’ k banke, a to ani na roky ¢i desatrocia. Zakaznici mo6zu plynulo
prepinat’ a Coraz viac l'udi to urobi, ak ich vlastna banka zaostane a nepride s d’alSimi a d’alSimi
vylepSeniami, ktoré ulahcuji spravu kazdodennych financii. Epidémia koronavirusu tento
problém prehibila.

Celkovo teda medzi bankami na celom svete vratane Slovenska pretrvava rivalita a
vyvoj sluzieb, ktoré najlepsie zodpovedaju potrebdm zékaznikov, najmé v rieSeni digitalneho a
mobilného bankovnictva. Vitazom tejto digitalnej bitky mézu byt banky, ktoré rozsiruju svoje
ponuky o najrychlejSie, najbezpecnejSie, najpohodlnejSie a najdostupnejSie sluzby za co
najlepSie ceny. V kazdom pripade je jedna vec ista: ked’ sa pozrieme na rdzny vyvoj a inovécie,
funkcie, ktoré ul'ahcuji kazdodenny zivot, nie je t'azké urcit’, ze nakoniec budu vitazmi v boji
bank bezni pouZivatelia.
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KONSTRUOVANIE S OHCADOM NA NAKLADY
BUDUCEHO PRODUKTU

DESIGNING FOR THE COST OF THE FUTURE PRODUCT

Jozef Trojan - Peter Trebuia - Marek Kliment - Marek Mizerak

Abstract

In this article, we will describe the development of the product with regard to its costs. When
developing a product, companies must take into account its technical parameters, which ensure the
product's characteristics required by the customer, but also its price, which customers are willing to
pay for it. Using the Design to Cost method, we will approach the optimal methodological
development of the product with a profitable basic goal. The article also contains examples of
quantities that affect the production costs and thus the total price of the product. Therefore, we also
offer measures that must be incorporated into the production process in order to achieve the greatest
possible reduction in production costs. The conclusion contains an overall summary of the cost
process at the time of product development and offers an advantageous variant of product
development.

Keywords: product development, Design to Cost, product costs

JEL Classification: https://www.aeaweb.org/econlit/jelCodes.php?view=econlit

INTRODUCTION

The current competitive market environment and the rapidly shortening life of the product bring
new impulses daily, influencing the development of new products and the innovation of existing
ones. Shortening the product life cycle forces companies to incur higher product development
costs and a competitive market environment to reduce future product costs. This means
applying the principles of cost management not only in the management of individual
development stages, but also in the creation of a new product.

The opinion still persists in some companies that the determinants of product success and its
competitiveness are the technical parameters that ensure the product properties required by the
customer. However, they do not realize that the customer is willing to pay only a certain price
for the product, ie the price accepted by the market. This means that only those products that
meet customer requirements not only in terms of features but also price can succeed in the
market. If we want the product to be profitable, the cost of the product must not exceed a certain,
predetermined amount.

Here it is necessary to realize the fact that the cost of the product is determined during its
development. This means that even the use of rational techniques for its processing, we have
very little room for cost reduction. Also, product users have virtually no way to reduce operating
costs, as these also result from the technical solution of the product.

The actual product development begins by entering the basic technical and economic
parameters. This is preceded by the search for ideas, for which both internal stimuli (such as
improvement proposals, research carried out in the company) and external ones (such as market
research, competitor products) are used.
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Based on the input of basic technical and economic parameters, a product concept proposal is
created. This concept is usually developed into variant design solutions. The aim is to find such
a variant of the design solution, which not only meets the required technical parameters, but
also the requirement of economy, both in the production of the product and in its operation at
the customer, ie. find the best solution. The term quality of the design solution means not only
the most suitable technical solution, which is a necessary prerequisite, but also compliance with
the requirements of technology, ergonomics and economy. The quality of the design solution
significantly affects the competitiveness of the product and its application in the market.

In the construction phase, the product gets a specific form, materials and structural elements
are determined. The importance of design in relation to the future costs of the product is great,
as it is stated that the design of the product determines its costs by up to 80%. Precisely because
the share of the design solution in the amount of costs is so significant, it turns out that we can
find the greatest potential for cost savings here.

1 DEPENDENCE BETWEEN DETERMINATION OF
CONSTRUCTION COSTS AND CAUSES IN PRODUCTION (AREA
OF TOLERANCEYS)

Tolerances from a design point of view should be dimensioned so that function and performance
are not limited. Production, on the other hand, can achieve a certain accuracy (rate for absolute
value) only by a specific procedure. Due to the volatility of technological processes, production
also requires tolerances within which scatter can occur. With increasing accuracy and tighter
tolerances, costs increase disproportionately. Even with standardized production processes,
reducing tolerances will directly increase costs. This applies to the higher costs of used
production equipment, tools and measuring devices. Medium and fine precision requires other
manufacturing processes, such as precision processes (1 - 10um) with expensive machines
(higher machine hourly rate). If the area is ultra-precise, a special climate (temperature,
humidity) and specialized high-precision machines must be provided in order to meet the
requirements of the design that determines accuracy and tolerance.

The design of the product solution influences the choice of technology by which the product
will be produced and thus the production costs.

The current possibilities of digitization and visualization of the product already in the pre-
production stages make it possible with a high probability to determine the costs of the future
product and compare them with the target costs determined through the Target costing
methodology.

In the English terminology, "design™ is a term for the construction and execution of a structure..
Therefore, the term "Design to x", which means methodical product development with regard
to all goals and limitations, has become familiar here. "X" in this case is a pseudo-character for
various goals and restrictions.

2 DESIGN TO COST

Design to Cost, Design to Quality, and Design to Time refer to tough goals that must be
achieved, while Design for Manufacturing, Assembly, Maintenance, Environment are goals
that relate more to the manufacturability and cost-effectiveness of a given solution.

Within the whole "design to x" complex, they can form the basis of goals such as profitable
optimal production (Design to Cost), environmental aspects (Design for Recycling) and many
other goals according to the specific product and its production.
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Design to Cost enables companies to achieve target costs derived from the market price that
customers are willing to pay for a certain (or specific) level of functionality and quality while
generating profit. Design to Cost begins with product design and development and covers its
entire life cycle. Stages such as product recycling and disposal, which also incur costs and are
often underestimated in product development, must not be overlooked. The methodology looks
at all factors as a whole, while not favoring one over the others. This means that we treat target
costs as an independent design parameter that must be met during product development.

The Design to Cost method manages and controls costs in all sub-processes, based on Michaels
and Wood on the following four basic elements:

» Defining target costs and their breakdown into functional subsystems with regard to
customer value. It is essential to understand how much customers are willing to pay for
each incremental function or feature.

» Design of total costs based on available data and cost estimation tools. All aspects such
as the production process, testing, assembly, operation and maintenance that affect the
product cost are taken into account here.

» Management costs by estimating costs for each product parameter. As part of cost
management, an ongoing evaluation is carried out with regard to the proposal for
compliance with the target price. The evaluation process may be integrated into the
design and development of the regular evaluation or may take the form of special
assessments.

« If the total cost is higher than required, corrective action is taken to reduce costs. These
measures include, for example, updates to ongoing total costs, updates to the plan,
management techniques, etc.

The principle of the Design to Cost method is shown in the figure 1.

Budget comparison

Unacceptable

>

I

Acceptable

<
<

Figure 1: The principle of the Design to Cost method

However, it is important to realize that there are a number of limitations involved in
development work that can work against each other. Here, too, as previously mentioned, three
performance targets play a role - cost, quality and time. The required growth of product quality
can lead to a direct increase in production costs. For this reason, it is necessary to find a solution
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that achieves both cost and quality goals. We must not neglect the third performance factor,
namely time (Design to Time). Most customers expect high quality products at an adequate
price. In order to keep these products on the market compared to the competition, it is important
to complete and market them on time. In mechanical engineering, machines and equipment are
often developed according to the requirements of a specific customer. In these cases, the
customer participates in the construction of a new product and, of course, requires a certain
completion date, because the delivery date is then derived from it.

3 INFLUENCING PRODUCTION COSTS

As previously mentioned, the costs associated with the production and use of a product arise at
its development stage. With its product solution, the designer influences the processing, use and
disposal of the product at the end of its life cycle. Of the many variables that affect production
costs (Fig. 2), we will focus on those that can be considered significant.

Development, construction

product planning,
design, sales

Purchasing, materials

management,
Production logistics

Figure 2: Example of variables affecting production costs

The cost of the future product is usually determined by the concept, which should be
based on customer requirements, ie. set up a product solution that meets the customer's
requirements in terms of functions while maintaining the economy. The design solution itself
must then respect the cost levels set in the product concept.

If we start from the calculation of product costs, then production costs are the sum of
material costs and processing costs (component production and assembly). It is in these areas
that the designer can take measures that will lead to a reduction in production costs. In fig. 3,
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these measures are assigned to material costs, component production costs and assembly
costs.

reduction of
production costs

less more cost- fewer more cost-effective fewer more cost-
. - duction processes, i
effective pro . effective assembly|
material : prOdUC:UOI’\ twls?nd production assembly operations
material operations machines operations

Figure 3: Possibilities of reducing production costs

The term material costs means primarily the costs of purchased parts and semi-
finished products. For engineering products, material costs make up a significant part of
production costs (50% or more). With his solution, the designer influences, on the one hand,
the actual consumption of material in material units and, on the other hand, the type of
material to which a certain unit price corresponds. The following figure 4 shows some design
options that lead to a reduction in material costs.

Favorable construction in terms of
material costs and its rules

Material costs -

reduction Close cooperation with:

»+ purchasing / logisticg
choice of suppliers

A v
Raw material Cost of purcha-
costs sed parts
v | v ¥ l
Gross volume [1 Cost / Volume || 2 OVe.rhead 3
material costs

Small constructions Cost-effective

»|  Lightweight 1™ construction
construction

.| Surface treated
material

Economical

n 12
construction

» Reduce waste [13

Figure 4: Favorable design in terms of material costs

The term costs for the production of components means processing costs, ie costs that
arise during the processing of semi-finished products in an individual component. The shape
design of these components and the repetition of production then influence the choice of
processing. The same components can often be produced by different technologies or
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production processes, which differ from the production equipment used. This results in
different costs of individual production methods.

Under the term assembly costs we mean the costs that arise in the finishing part of
production, where the individual components, whether purchased or manufactured, gradually
create the required assembly groups, which then in the final assembly form the final product.
As most engineering companies, in relation to the final products, have an assembly character,
assembly costs form a significant part of the production costs.

Many assembly procedures are already partially determined in the design of the
product. The designer determines the number of components that make up the individual
assembly groups and subgroups, types of connections, setting options, securing, etc. The
designer must consider in advance based on his experience or in cooperation with assembly
workers assembly procedures for all units so costs.

a) In the first place, reasonable costs depend on the following factors:

» number of components and their properties for joining based on geometry, surface
and material,

« the number of assembly groups and their properties for connection at a specified
location with other assembly groups or components,

* connection methods.

b) The technical problems and therefore the costs are caused by parts which are difficult

to handle and which have the following characteristics:

* extreme weight,

* extreme size,

* gross tolerances,

* parts of non-oriented shapes, such as springs, clamps, circlips and cables,

* higher sensitivity,

* extreme physical or chemical properties.

c¢) Organizational problems are much more cost-effective, such as missing parts at the

time of assembly due to more time- and cost-intensive failures in piece and small

series production. With the assembly in series production, this type of failure is
eliminated and other causes of cost increases come to the fore.

d) In order to address these technical and organizational problems, the following

measures should be taken:

* assembly favorable product development and design in collaboration with
assembly experts,

« division of the overall assembly process into pre-assembly and final assembly.
Assembly groups must be designed accordingly,

« the basis is the responsibility of the working groups performing the assembly for
the fluidity of the material flow, time course, quality and costs associated with the
assembly.

There are a number of rules that follow to ensure a cost-effective installation of the
product. These rules were derived for manual assembly, but also apply to mechanized or
automated assembly, as the number of assembly operations directly depends on the number of
parts or components. These are the following rules:

* reduction of the number of assembly operations,
* easy storage of parts,

* easy handling of parts,

* easy positioning of parts,

* suitable joining of parts,
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* easy adjustability, adjustability,
* unambiguous security,

* easy inspection,

* easy disassembly.

As already mentioned, cost-effective assembly is already influenced during the design
of the product, as all the above rules should be respected by the designer during his design.
The technical and organizational measures that lead to cost-effective assembly are shown in
figures 5 and 6 below.

Technical measures for automated assembly

fewer variants

pre-assembled assembly groups

tested separately

determine the basic assembly group, modular assembly

less variant specific groups

set uniform conditions for alternatively independent assembly groups

fewer components, fewer different types
through an integrated way
casting processes (plastics, metals)
sheet metal forming
sintering procedures
Outsert / Insert technique
identical components
standardization, standardized components

irreplaceable components, recognizable by location and within easy reach
no flexible parts

no mixed components

easily transportable components, easy to operate

automatically routed and secured components

a smaller number of additionally connected components

pre-assembly of connecting parts
mountable with gear

|: latching and locking connections
flanging, crimping, lapping, notching connections

gluing

if only one type of movement is possible
if it is only possible to mount in the direction of position
pay attention to good accessibility

avoid work interruptions

limitations and competencies, forces, procedures, pay attention to accuracy

Figure 5: Technical measures for cost-effective assembly
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Organizational arrangements for assembly favorable design

—{ The task

- Education = designers based on examples from your own company

films on new suitable assembly procedures

—Consultation by designers from assembly experts

case by case
the consultant makes visits at regular times

the consultant is permanently in the construction

—Project team for assembly-friendly construction

Working group,
— Assembly established within TPV

planning
Figure 6: Organizational arrangements for cost - effective assembly

CONCLUSION

Businesses need to be aware of the fact that the cost of a product is determined during its
development, ie. in the pre-production stages in terms of the product life cycle, but they are
manifested only in the production and post-production stages, or in the disposal of the product.
For this reason, it is essential to place great emphasis on cost management at the time of product
development, as only a product that meets the costs derived from the market-accepted selling
price (Target Costing) will bring the company the required profit. Every product development
company realizes that this development in itself requires higher consumption of financial
resources. While in the first phase it is mainly about creative activities that are not so financially
demanding, in the second phase various software is used to visualize the future product and
simulate its production. It is the use of these software that should lead employees to use
visualization and modeling to find the most cost-effective product solutions. Spending higher
costs on development stages should return the company in higher product profitability.
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