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Dni, ktoré Zijeme v sucasnosti jeden za druhym posledné dva roky, nds mnoho veci naucili. Vybocili
sme z komfortnej zény kvoli pandémii koronavirusu, ktory je tu s nami aj v tychto diioch. Obijavili sa
opitie kiahne, ktoré mozno ovplyvnia taktie? na$ kaidodenny Zivot. Zivot ndm ovplyvfiuje taktie?
vojensky konflikt, veci sa menia neustdle. Vyskusali sme si pracu i vyucbu online, nakupy online, ¢o by
bez dostupnych technoldgii aich vyuZivania nebolo mozné. Doba nas nuti, ¢i chceme alebo nie,
digitalizovat a automatizovat pracu taktiez v priemyselnych podnikoch.

V tejto suvislosti je nevyhnutné spomenut koncept Industry 4.0, ¢o je strategicka iniciativa, ktorej
cielom je transformovanie priemyselnej vyroby pomocou digitalizacie a vyuZzitia potencidlu novych
technoldgii. Nan nadvazuje prispevok s ndzvom ,ldentifikdcia optimdlnej metddy stihlej vyroby
k integrdcii s technoldgiou Industry 4.0“, pricom prispevok prepaja pristupy ako Kanban, Kaizen, TPM
a iné metddy s konceptom Industry 4.0. Optimalizdcia vyroby v kontexte s Industry 4.0 je kltcova a
tento prispevok pontka zaujimavy a podnetny pohlad na tato skutoc¢nost.

Tu mdzeme nadviazat na dalsi prispevok, ktorého zameranie je nesmierne délezité a v tomto prispevku
je vynikajuco spracované. Prispevok ma nazov , VyuZitie agilnych timov pri riadeni projektov”, pricom
sa tu uvadza vysvetlenie, ¢o su agilné timy, vyhody agilnych timov a taktiez su porovnané tradi¢né timy
a agilné timy. Dovolim si povedat, Ze v stCasnosti pri projektovom riadeni maju agilné timy nesporné
vyhody a trend pouzivania agilnych timov je vysoky.

Dal$im nesmierne zaujimavym prispevkom je ,VyuZitie nudgingu v ergonédmii“. Mnohi z nds pojem
,hudging” nepoznaju alebo ho poznaju len zbezne. Prispevok krasne ilustruje jeho vyuzitie a to
dokonca v spojeni s oblastou ergonémie, pricom castokrat sa nudging objavuje len v spojeni
s ekonémiou alebo psycholégiou. Prispevok uvadza suvislosti so zamestnancami, pracovnym
prostredim, ochrannymi poméckami v interakcii s nudgingom.

Posledny prispevok ,Requirements for collaborative systems in conjuction with ISO 44001:2017“
popisuje pozadavky na kolaborativne systémy, synergiu, kolaborativhu pracu, spolup6sobenie a
porovnanie noriem 1SO 44001:2017 a ISO 9001:2015 s ohladom na ich spolo¢né prvky.

Ako sa hovori, nie je dolezitd kvantita, ale kvalita. Verim, Ze to plati aj teraz, nakolko prispevkov v tomto
Cisle Casopisu Forum manazéra nie je vela, ale sU o to zaujimavejSie a podnetnejsie a verim, Ze Citatelovi
prinesu vela novych informacii a poznatkov.

Zeldm vam prijemné &itanie.

Ing. Katarina Lestyanszka Skdrkova, PhD.

Ustav priemyselného inZinierstva a manazmentu, MTF so sidlom v Trnave
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VYUZITIE AGILNYCH TiMOV PRI RIADENi PROJEKTOV
UTILIZATION OF AGILE TEAMS IN PROJECT MANAGEMENT
Daniel BANAS, Henrieta HRABLIK CHOVANOVA

ABSTRAKT

Prispevok sa zameriava na stru¢nu charakteristiku znakov projektovych timov. Hlavnym cielom
je porovnanie fungovania prace v tradiénom a agilnom projektovom time a poukazanie na vyhody
agilnych projektovych timov. Nasledne prispevok popisuje vyuZitie agilného manifestu ato
prostrednictvom jeho Styroch hlavnych hodnét. Sucastou prispevku je aj analyza vysledku
prieskumu, ktory vykonal State of Agile, v celosvetovom meradle. Tento prieskum nam umoZriuje
vidiet, ako dlho su jednotlivé spolo¢nosti agilné a najmé kolfko percent z ich timov je naozaj
agilnych. Medzi najdélezZitejsie vystupy prieskumu mozno zaradit, Ze spolo¢nosti vyuZivaju agilné
pristupy stéale CastejSie a snaZia sa ich aplikovat na ¢o najvaésie mnozstvo svojich projektovych
timov. V zavere su popisané vyhody a zistené benefity, ktoré nam ponuka transformacia timov
na agilné. Su to dbélezité fakty, ktoré mézu zohravat podstatnu ulohu pri zvaZzovani moznosti
zmeny tradi¢nych timov na agilné.

KLUCOVE SLOVA:
tradi¢ny a agilny tim, agilny manifest, vyhody agilnych timov

ABSTRACT

The paper focuses on a brief description of the project teams characters. The main goal is to
compare the functioning of work in a traditional and agile project team and to point out the
advantages of agile project teams. Subsequently, the paper describes the use of agile manifest,
trought its four main values. The paper also includes an analysis of the survey results made by
State of Agile on a global scale. This survey allows us to see how long individual companies are
agile and especially how many percentage of their teams are really agile. One of the most
important findings of the survey is that companies use agile approaches more and more often and
try to apply them to as many of their project teams as possible. In the end are described
advantages and identified benefits that the transformation of teams into agile offers us. These are
important facts that can have an important role in considering the possibility of turning traditional
teams into agile ones.

KEY WORDS:
traditional and agile team, agile manifest, advantages of agile teams
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uvoD

Rozvoj technoldgii, globalizacia, informatizacia, su¢asné krizy, Ci uz je to kriza spojena
s pandémiou covid 19, srastom cien materialov alebo s enormnym nedostatkom materialov
v réznych odvetviach, prudko zmenili a stale menia spolo¢nost. Pre firmy to znamena velky tlak
na zvySovanie efektivity, stabilizaciu nakladov, udrzanie sa na trhoch, zvySovanie kvality a
zvySovanie produktivity. Jednym zo spdsobov, ako Celit tymto vyzvam je timova spolupraca, ktora
umozfiuje spolo¢ne priniest vysokokvalitné rieSenia.

Ulohou vetkych organizacii je dosahovanie stanovenych cielov. Ci uz ide o spoloénosti s mensim
po¢tom zamestnancov alebo o velké asilné svetové znacky, vSetky maju spoloCny jeden
ukazovatel. Tym ukazovatelom je boj o dosiahnutie stabilnych, plnohodnotnych, odbornych
a fungujucich timov na réznych urovniach.

Manazment zohrava pri tvorbe ariadeni timov klfi€ovu ulohu, pretoze je zodpovedny za
nastavenie pravidiel, Stylu vedenia, pracu s jednotlivymi ¢lenmi timu a ich osobnostami, ale aj za
ich dalSi rozvoj a pod. Mnoho organizacii preto aktualne povaZuje absenciu riadenia timovej
spoluprace za jeden z najvaznejSich problémov v kombinacii s nedostatkom skusenosti
manazerov s riadenim ludi v timoch.

Cielom tohto prispevku je analyzovat problematiku timovej spoluprace v tradicnom a agilnom
projektovom prostredi a nasledne predstavit fungovanie prace agilnych timov, ich vyhody,
nadstavenie mysle a spésob dosahovania vytyCenych vysledkov.

Pokial ide o tradi¢ny tim, ten funguje v silne hierarchicky usporiadanej spolo¢nosti a zvyCajne ma
jedného projektového manazéra, ktory koriguje jednotlivé akcie v time. Na druhej strane tu mame
agilny tim, ktory je plne samoorganizovany. VSetci ¢lenovia su si rovni a podnety na optimalizaciu
riedeni su prijimané od vSetkych lenov. Ide prevazne o timy, ktoré sa nezaoberaju jednotvarnou
pracou a maju radi zmeny, priam ich az o€akavaju. Pri agilnych pristupoch je vyZadovana aktivna
spolupraca so zakaznikom projektu.

CHARAKTERISTICKE ZNAKY TiMOV

Kazda definicia timu sa nieCim odliSuje, ale podla Dolezala (2016) je najvacSim spolo¢nym
znakom uspesného fungovania timov dosiahnutie spolo¢ného ciefa. To vyznamne podporuje
vzajomné dopifianie a spoloéné rozvijanie schopnosti v prospech celého timu. Na zaklade
Debnara (2017) mézeme oznadit' tim ako jasne definovany celok spolupracujucich ludi, v ktorej
jednotlivci maju spolo¢ny ciel a zdielaju spolo€nu zodpovednost za jeho dosiahnutie. Pracovné
cinnosti a zru€nosti kazdého cClena na seba ucelne a plynule nadvazuju. Medzi clenmi
su intenzivne vzajomné vztahy, sudrznost, spolupraca atimovy duch. Tim ma definovanu
velkost, jasné pravidla, role a zabezpec€uje uceleny proces prace. Vyuziva skusenosti ¢lenov
timu, zapaja ich do spolurozhodovania a prebera zodpovednost za pinenie dohodnutych uloh.
Pokial ide o Casovu efektivnost, tak Lencioni (2009) uvadza, ze silny tim znaénu Cast' €asu travi
spolocne, tym Setri Cas, ktory by museli fudia vynalozit na vysvetfovanie ré6znych nedorozumeni,
minimalizuje sa nadbyto¢né usilie a nadbyto¢na komunikacia.

Velmi asto sa z pracovnych timov stavaju timy projektové. Podla Svozilovej (2016) sa projektovy
tim sklada z oséb s poverenim realizovat' urCitu jednotku prace s presne definovanym zadanim,
pozadovanym vysledkom, v definovanom ¢asovom obdobi a s uréenym predpokladom pracnosti.

5



FORUM MANAZERA 1/2022
ISSN 1339-9403

Jednou z vyhod projektového riadenia je, Ze realizacné zdroje projektu, a tym aj ich pracovna sila,
su pridelené na dobu trvania projektu a nasledne su uvolnené pre iné projekty alebo
spotrebované, C€o umoziiuje vacSiu flexibilitu a efektivitu vo vyuzivani tychto zdrojov.
U spolocnosti, v ktorych sa okrem tradi¢ného liniového riadenia vyuZiva projektové riadenie pre
realizaciu jednorazovych uloh je charakteristické, ze v projektovom time sa na prechodnu dobu
stretnu Specialisti z réznych odbornych Usekov spolocnosti, vykonaju svoj podiel prace a potom
sa vracaju spat na svoje oddelenia alebo su prideleni na iné projekty.

POROVNANIE PRACE V TRADICNOM A AGILNOM PROJEKTOVOM TiME

Tak ako sa vyvijaju pristupy v réznych odvetviach priemyslu, menia sa aj pri riadeni projektov.
Kazdy znas sa asi stretol s tradicnym pristupom pri vyvoji produktov, ktory nazyvame
vodopadovy. Je zamerany na Specializaciu odbornikov na jednotlivé fazy projektov, ide napriklad
o fazy dopytu, vyvoja, testovania, nabehu do vyroby a iné. Aby sme pri vodopadovom pristupe
zabezpedili prechod medzi jednotlivymi fazami, musi sa najskér jedna faza plne ukongit
a nasledne sa projekt odovzda do fazy nasledujucej. Cesta spat je pri zisteni nedostatkov
a zavaznych chyb v tomto pripade velmi naroéna a spdsobuje problémy pri dodavani rieSenia pre
zdkaznikov. Vo vodopadovom pristupe mozno konstatovat velmi slabu pruznost v otdzke zmien
v zadaniach a takmer nulové zapojenie zakaznikov okrem Uvodného zadavania poziadaviek.
Brezina (2020) uvadza, ze tradi¢ny pristup najskér zozbiera poziadavky, vytvori urcité zadanie
a doda celé pozadované rieSenie alebo produkt az po celkovom dokond&eni.

V uplnom protiklade s vy$Sie uvedenymi tvrdeniami je agilny pristup k projektom, ktory dodava
riedenia alebo vystupy pre zadkaznikov po malych krokoch a to vo vopred stanovenych ¢asovych
intervaloch. PoCas celého projektu teda prebieha uzka spolupraca so zakaznikom a to najma pri
dotvarani prvotnej S$pecifikacie, ktora sa v priebehu projektu dopifia a finalizuje podlia
zdkaznickych poziadaviek. Podla Dolezala (2016) agilny pristup ¢asto vyuzivame, ked je projekt
extrémne inovacny, zakaznik projektu je schopny poskytnut len hrubu Specifikaciu a je jasné, ze
projekt si bude vyzadovat velké mnozstvo zmien pocCas celej jeho Zivotnosti. Na obrazku 1 je
vizualne znazorneny rozdiel medzi tradi€nym a agilnym pristupom.

Vyjednavanie
o
=
g | | I e
. pristup
g v
=
'g | Prototypy | Prototypy Optimalizacia
£
= .\/l

Testovanie |

Vyroba | Vyvoj

N

<

Obr. 1. Porovnanie tradi¢ného a agilného pristupu v riadeni projektov (vlastné spracovanie na zaklade:
Blake, 2021)
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Potreba tejto zmeny myslenia a transformacie ztradicného modelu na agilny vyvrcholila
spracovanim agilného manifestu prostrednictvom Styroch klicovych prioritnych hodnét.

Sochova a Kunce (2019) uvadzaju, Ze manifest agilného vyvoja objavuje lepsie spdsoby vyvoja
tym, ze ho tvorime a pomahame pri jeho tvorbe ostatnym. Hlavnymi hodnotami agilného manifestu
su:
> Jednotlivci a interakcie pred procesmi a nastrojmi - vzajomna spolupraca a komunikacia
mnohokrat prevazi presne definované procesy a nastroje. Jednotlivci by mali mat moznost
si nastroje vybrat a pouzivat len tie, ktoré im naozaj pomahaju v dosahovani kvalitného
vysledku,

» Fungujuci produkt pred vy€erpavajucou dokumentaciou - dokumentacia je dolezita, ale
nemala by prevazit nad dobre vyvinutym a stabilnym produktom. Mala by primarne sluzit
ako referencia pre oblasti, ktoré nie su intuitivne a lfahko pochopitelné,

» Spolupraca so zakaznikom pred vyjednavanim o zmluve — zakaznik pri uzatvarani
kontraktu ¢asto nedokaze Specifikovat vSetky poziadavky a ¢asto meni nazor. Dlhodobou
spolupracou sa dokazeme so zakaznikom profesionalne zbliZit a spolo¢ne vytvorit
spolupracujuci tim, ktory zaisti uspech nielen nas, ale aj uspech zakaznika,

» Reagovanie na zmeny pred dodrziavanim planu - zakaznik ¢astokrat v priebehu procesu
zisti, ze to €o pdvodne tolko chcel, vlastne vobec neriesi jeho problémy a Ze by naopak
potreboval nie€o uUplne iné, o&om sa predtym vébec nehovorilo. Tym, Ze pruzne
zareagujeme na zmenovl poziadavku vzbudime u zékaznika déveru a prehibime
vzajomnu spolupracu a reSpekt. Povodny plan si nasledne spolo¢ne prispdsobime
aktualnym zmenam.

TRADICNY Tim

Pokial ide o charakteristiku tradi€éného projektového timu, tak ten ma podfa Bfezinu (2020)
jedného projektového manazéra alebo team leadra alebo inu formalne nadriadenu rolu a nasledne
vykonnych inZinierov alebo pracovnikov v silne hierarchickej Strukture - obrazok 2 vfavo. Od
pracovnikov sa neolakava, Ze pridu s rieSenim problému, od toho su v tradinych timoch
formalne pridelené role odbornikov alebo architektov. Projekt (pretoZe projektové timy sa
skuto€ne nesustreduju na koncovy produkt pre zakaznika, ale iba na jeho Cast, ktoru riesi ich
projekt) sa spravuje po finan€nej stranke cez schvaleny rozpoCet a po stranke Casovej cez
formalne vykazovanie. Podla Svozilovej (2016) sa tradi¢ny tim sklada z oséb s poverenim
realizovat' urcitu jednotku prace s presne definovanym zadanim, pozZadovanym vysledkom,
v definovanom Casovom obdobi a s uréenym predpokladom pracnosti. Bfezina (2020) dalej
uvadza, Ze projektovy manazér je typicky jedina rola, ktora aktivne sleduje smerovanie k cielu,
k dokon&eniu a odovzdaniu projektu. Svojim nadriadenym priebezne hlasi kolko sa zo
schvaleného rozpoc¢tu minulo a na kolko percent je projekt dokonceny. Toto je typicky spojované
s tradicnym vodopadovym vyvojom a je to povazované za jednu z jeho najvacSich nevyhod.
Zakaznik poZaduje produkt, oslovi spoloénost, spolo¢nost zacne zbierat poziadavky, analyzovat
ich, implementovat, testovat atd. Kludne mé&Zu ubehndt roky, nez sa zakaznik dostane
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k akceptaCnym testom objednaného produktu. To €o dostane bude z pohfadu dodavatefla
kompletné alebo skoro kompletné. Podla Carr (2018) mézu nahle zmeny poziadaviek pri
tradi¢nych timoch zablokovat celé procesy a zatladit na tim tak, aby sa vratil spat a zacal vSetko
od zaciatku. To znamena dalSi zber poziadaviek, analyzu, implementaciu, vela penazi, ¢asu
a usilia naviac.

Tradi¢ny tim Agilny tim

1
e M4 o
® o (V] [V

A aA

e o
A =
A2 a2 a2 o .
® ® ® ® A o (V]

Obr. 2. Porovnanie tradi¢nej a agilnej timovej Struktary (Agile arena, 2019)

AGILNY TimM

Podla Svozilovej (2016) vznikol agilny projektovy manazment ako odpoved na nedostatky
tradi¢ného priameho procesného modelu projektového manazmentu. Pokial ide o agilny tim je
dblezité odporudit, aby vSetci ¢lenovia zdielali rovnaku kancelariu a spolo¢ne pokryvali vSetky
schopnosti potrebné k dodaniu produktu. Bfezina (2020) popisuje, ze kazdy ¢len tohto timu sa
rovnakou mierou podiela na dodani vysledného produktu. Sutherland (2014) touto participaciou
¢lenov agilnych timov vyzdvihuje az tak, Ze ked sa tim za¢ne zosuladovat' a synchronizovat, méze
to pdsobit’ magicky. Timy vyzeraju, ako keby sa vznasali a stali sa va¢simi, ako sami su. Bfezina
(2020) dalej uvadza, Ze role tradiCnych projektovych manazérov a hierarchicka Struktura su
nahradené produktovymi vlastnikmi, ktori sa sustreduju na zakaznikov a ich poZiadavky. Vyvojovy
tim nasledne tieto poZiadavky implementuje. Aby sa vSetci €lenovia timu mohli sustredit’ na pracu,
jeden ¢&len z timu by mal zastavat facilitacnu rolu. Nie preto aby rozhodoval, ale kvdli sustredeniu
sa na pracu sa mdze lahko stat, ze tim bude prehliadat’ prekazky, ktoré ho v praci spomaluju.
Pokial sa do operativheho rozhodovania timu vklada manazment, nedostava tim priestor k rastu.
Rovnako tak formalne delenie ¢lenov timu na role straca s agilnym vyvojom zmysel.

Na rozdiel od tradicného pristupu sa v agilnych vyvojovych timoch oCakava a podporuje ,navrh
zdola“, o mozno vidiet' aj na obrazku 2 vpravo, kde pozorujeme, Ze vSetci Clenovia v time su si
rovni.

Skor ako vynucovanie formalneho tvorenia timov ,zhora® je prechod na agilny vyvoj spojeny
s poskytnutim  Casu a néastrojov  k samoorganizécii timu. Podla Sochovej (2018)
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samoorganizovany tim predstavuje skupinu ktora sa dokaze samostatne rozhodovat, ako bude
rieSit svoje kazdodenné zadania.

Dolezal (2016) uvadza, ze agilne riadeny projekt byva Casto zahajeny len s vefmi hrubou, az
hmlistou predstavou o konkrétnej podobe vysledného produktu, pripadne poziadavky byvaju
doplhované a menené. Z toho dévodu nie je mozné povedat hned od zacliatku, na ¢om bude
projektovy tim konkrétne pracovat. Na obrazku 3 je vidiet rozdiel medzi pociatocnymi
poziadavkami pre tradi¢ny a agilny projektovy tim.

|Fixné: PoZiadavky Maklady ffas|

Agilny
pristup

Tradiény

pristup

Variabilné: Naklady Cas PoZiadavky

Obr. 3. Pociatocné vstupy do projektu pri tradiénom a agilnom pristupe (vlastné spracovanie na zaklade:
Dolezal, 2016)

Pre agilny projekt musia byt od samého zaciatku pevne stanovené naklady a ¢as. PozZiadavky
zakaznika a nasledné zmeny sa doladuju v priebehu realizacie projektu.

TRENDY VYUZiVANIA AGILNYCH TiMOV

State of Agile (2021) nas kazdoroCne informuje o stave agilnosti na zaklade prieskumu
uskuto€fiiovaného v celosvetovom meradle. Z patnastej spravy o stave agilnosti mozno
konstatovat, Ze agilna implementacia sa zrychluje v ramci jednotlivych podnikov po celom svete.

Uvedeny prieskum bol realizovany v mesiacoch februar az april 2021 na vzorke 1382
respondentov z réznych geografickych oblasti. Najviac respondentov, a to konkrétne 39% bolo
zo Severnej Ameriky, skoro rovnaky poc¢et 37% bol z Eurépy a 14% z Azie.

State of Agile (2021) uvadza, Ze zistenia z roku 2021 naznacuju vyrazny narast agilného prijatia
v timoch vyvoja softvéru, ktory vzrastol z 37% v roku 2020 na 86% v roku 2021.

Vyrazne vzrastol aj rast v oblastiach mimo IT, priCom od spravy z roku 2020 sa ich prijatie
zdvojnasobilo. Co brani este SirSiemu prijatiu? Prieskum ukazuje najmenej desat prekazok prijatia,
vratane troch najpodstatnejsich:

» Nezrovnalosti v procesoch a praktikach 46%,
» Kultarne konflikty 43%,
» VS8eobecna organizatna odolnost’ vo&i zmenam 42%.

Ako mozno vidiet' na obrazku 4 su dva grafy z prieskumu State of Agile (2021). Na prvom z nich
respondenti odpovedali na otazky ohladne pouzivania agilnych principov v ich spoloénostiach.
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Pozoruhodnymi odpovedami su, Z2e az 94% dopytovanych spolo¢nosti ma skusenosti
s vyuzivanim agile, z toho 65% spolo¢nosti vyuziva agile 3 a viac rokov.

Ako dlho uz vasa spoloénost’ praktizuje agilny pristup? Korlko timov vo vasej organizacii si osvojilo agilné postupy?
4% Neviem
Menej ako rok 7% 29, Neprakizujti agilny pristup 3% Ziadne
Vaetky
o,
1-2 roky 52%
5 a viac rokov
Menej ako polovica

Viac ako
polovica

35 rokov

W povedalo, Ze ich spoloénost ma ) ]
94% znaéné skusenosti s agilnym Viac ako polovica respondentov (52%)

5 ristupom odpovedala, Ze vaésina ich timov si
reportovalo, Z ich b P osvojila agilné postupy.

spolognost’ praktizuje
agilné pristupy

Obr. 4. Kolddové grafy sdizkou vyuZivania agile a s percentualnym podielom agilnych timov
v spoloCnostiach. (State of Agile, 2021)

Ako vidiet' na obrazku 4, na grafe vpravo je popisané percentualne vyuzivanie agilnych praktik
v projektovych timoch. Vysledky prieskumu nam ukazali nasledovné:

» U 18% spolo¢nosti mozno konstatovat, Ze vSetky ich timy presli agilnou transformaciou
a su plne agilné, tento vysledok je pozoruhodny,

» 34% dopytovanych spolo¢nosti uviedlo, Ze maju viac ako polovicu agilnych timov,

» 46% spolocnosti hovori, Ze agilné timy tvoria menej ako polovicu z celkového mnozZstva
fungujucich timov, o mbéze byt spbsobené tim, ze nie pre vSetky timy je vhodné byt
agilnymi z réznych dévodov. Tieto dovody mézu byt naprilad: druhy prace, velkosti timov,
Clenovia nezdielaju rovnaké pracovisko, pripadne manazérske rozhodnutia a inég,

» Len 3% opytanych nema Ziadny agilny tim.

K dalsim pozoruhodnym zisteniam prieskumu State of Agile (2021) patria informacie, ktoré su
znazornené na obrazku 5. Tu respondenti identifikovali oblasti vo svojich organizaciach, kde su
pouzivané agilné principy a postupy.

10



FORUM MANAZERA 1/2022
ISSN 1339-9403

86% BRAEELEL
63%

29% BUGCELHE]

17% BRECENE

17% P

16% Ludské zdroje
1% Predaj
10% Financie
10% Vyvoj hardvéru
6% Ostatné
2% Ziadne

Obr. 5 Oblasti v organizaciach, ktoré pouzivaju agilné principy a postupy. (State of Agile, 2021)

Medzi najviac pouzivané oblasti, kde respondenti pouzivaju agilné principy a postupy patria
oblasti vyvoja softvéru a informacnych technoldgii. Toto zistenie dava organizaciam Siroky priestor
pre implementaciu agilného myslenia aj do zvySnych oblasti a otvara to dodatoné moznosti
transformacie jednotlivych oddeleni na agilné.

Informacie z prieskumu nam umozniuju pochopit’ nastoleny trend sucasnosti, ktory ukazuje jasne
viditefné zmeny v buducom fungovani timov.

Podla Carr (2018) je agilny pristup novym typickym vzorcom uspechu pre projekty. Konstatuje to
na zaklade online prieskumu medzi odbornikmi v oblasti IT avyvoja. VacSina projektov a
vyvojovych timov teraz prijima tuto metodoldgiu, zatial ¢o zistuju, Ze tradiéné vodopadové pristupy
maju vela nedostatkov.

Velmi pozoruhodnym prieskumom, ktory poukazuje na viaceré uspechy agilnej trasformacie je
prieskum od spolo¢nosti KPMG (2019), ktory bol realizovany na vzorke 120 respondentov zo 17
krajin. Aj na tomto priklade mozno vidiet nastoleny smer zamerany na agilné ciele.

Do buducnosti je mozné predpokladat, Zze organizacie, ktoré momentalne vyuzivaju agilné
principy a postupy najma v oblastiach vyvoja softvéru a informaénych technologii presmeruju
svoje agilné skusenosti aj do zvySnych oblasti, ktoré neboli povazované za prioritné. Tento
postupny rozvoj a implementacia agilnych pristupov pretransformuju myslenie a spravanie celych
organizacii, nie len ich jednotlivych Casti. Kazda zmena a pretvaranie myslenia potrebuju svoj Cas
a priestor. Viaceré prieskumy nam ukazuju, Zze organizacie s agilnymi pristupmi minimalne zacali,
ale potrebuju viac ¢asu na ich osvojenie a postupné vyuZzivanie vo svoj prospech. Je mozné
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predpovedat, Ze agilné pristupy a agilné timy sa stanu neoddelitelnou su¢astou a postupne
ziskaju prevahu nad tymi tradi¢nymi.

VYHODY PRACE AGILNYCH TiMOV

Je ddlezité uviest, ze prinosov a vyhod zameranych na transformaciu a pracu v agilnych timoch
je pomerne vela. Sochova (2022) uvadza benefity, ktoré mozno o&akavat po nasadeni agilnych
metdd a agilnych timov:

>

Flexibilitu — agilné timy dokazu pruzne reagovat na zmenu. Zakaznik Casto nevie, ¢o
presne od produktu oCakavat, jeho poZiadavky su mizivé a upreshuju sa aZz pocas
projektu. Agilné timy su schopné prijimat zmenu v réznych fazach projektu, neustale
ju oakavaju a vedia na Au reagovat. Na zaklade zmeny robia rozhodnutia, aby uspokojili
poziadavky a spokojnost’ zakaznika,

Efektivitu — agilné timy prinaSaju silnd timovu spolupracu, pomahaju si navzajom,
prehodnocuju planované a napravné opatrenia a vyuzivaju proaktivny pristup k rieSeniam.
Zodpovednost za dodavku Ciastocného, ale aj celkového rieSenia zdiela cely tim,

Kvalitu - obmedzuje sa riziko technického dlhu postupnym dodavanim vysledkov.
Prebieha neustale overovanie, testovanie a zapajanie zakaznika,

Predvidatelnost — uspe$né agilné timy koncCia vSetky svoje projekty v€as a v ramci
stanoveného rozpodtu,

Spokojnost’ — v ramci spokojnosti pri agilnych timoch je potrebné sledovat’ dve oblasti.
Prvou je spokojnost zakaznika, ktory dostane nielen to o si objednal, ale aj to €o
potrebuje. Tento ciel sa dosahuje tym, Ze agilné timy zapdjaju zakaznika od zaciatku
projektu a neustale mu dodavaju Ciasto¢né rieSenia. Druhou oblastou, ktora je nemenej
dolezita, je spokojnost Cclenov agilnych timov. V agilnych timoch sa posilfuje
zodpovednost, motivacia, sebarealizacia a ¢lenovia timu tym moZzu rozvijat svoje silné
stranky a napredovat v osobnostnom rozvoji.

Dal$imi z mnoZstva pozitivne ovplyvnenych oblasti podla State of Agile (2021) st pre organizacie

napriklad:
» Riadenie meniacich sa priorit,
» Rychlost dodavky/doba uvedenia na trh,
» ZvySovanie moralky a produktivity v agilnych timoch,
> Redukcia rizik,
> Redukcia nakladov.
ZAVER

Hlavnym cielom prispevku bolo poukazat na to, ze timova praca pri dosahovani projektovych
cielov mdze byt ina, ako ta v tradicnom projektovom time. Bolo poukazané na rozdiely prace
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v tradi€nych a agilnych projektovych timoch a zaroven boli zhrnuté najvacsie vyhody a prinosy
agilnych timov.

Za velmi prinosné mozno povazovat informaciu z prieskumu State of Agile, ktory nam ukazal, ze
agilné timy su priebezne viac implementované a mozno o€akavat ich rozSirovanie v ramci celého
sveta av roznych typoch spolo€nosti. Transformaciu na agilné timy berme za nevyhnutnu
Z pohladu ziskavania lepSieho postavenia na trhu, zvySovania Uspes$nosti projektov a celkového
napredovania.

Mozno kons$tatovat, ze timové riadenie projektov sa vyvija k cielenej dokonalosti. Kazda
spolo¢nost’ si m6zZe vybrat svoju vlastnu cestu. Agilné projektove timy su jednym zo spésobov,
ako si v dobre fungujucej spolo¢nosti ulahé&it pracu, ako motivovat zamestnancov a zakaznikov
k lepSej spolupraci a odhodlanosti dosiahnut’ spoloény ciel. Treba poznamenat, ze bez podpory
manazmentu a odhodlania posuvat sa vpred to nepdjde.

Casto pod&uvame frazu, ze ak chce$ byt Uspesny nieo musi§ zmenit. Jednoducho transformuj
svoje myslenie a myslenie timov na agilné.

Zamerajme sa na buducnost' - budme agilni.

Ciefom nasho dalSieho vyskumu bude zamerat sa na vyuzivanie agilnych pristupov v rdmci
riadenia projektov v priemyselnych podnikoch v Slovenskej republike a porovnat ich s

Pod’akovanie: Tento ¢lanok bol napisany s finanénou podporou vedeckej grantovej agentury
Ministerstva Skolstva, vedy, vyskumu a Sportu Slovenskej republiky a Slovenskej akadémie vied
ako sucast projektu KEGA €. 021STU-4/2021- Implementacia inovativnych metod vyucby a MM
priruky pre oblast rozhodovania a uplathovania analytickych metéd vo vyucbe vybranych
predmetov priemyselného inZinierstva
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VYUZITIE NUDGINGU V ERGONOMII
USE OF NUDGING IN ERGONOMICS
Mati§ CAGALA, Dagmar BABCANOVA

ABSTRAKT

Prispevok sa zaobera problematikou ochrany Zzivota a zdravia zamestnancov pocas
pracovného procesu. V tomto prispevku popisujeme novy trend toho, ako usmernit/ovplyvnit
zamestnancov, aby pouZivali osobné ochranné prostriedky dobrovolne a nie z dondtenia.
Takéto ovplyvnenie spravania nie je vobec jednoduché, ale na zaklade poznatkov z literatury
sme odporucili rieSenie tohto problému. Tym rie§enim je vyuZitie metody ,Nudging®, ktort
v roku 2008 publikovali profesor Cass Sunstein z Harvardu a profesor Richard Thaler z
Chicagskej univerzity. Pomocou tejto metédy mbzu byt zamestnanci podvedomou formou
ovplyvneni, aby dobrovolne nosili osobné ochranné prostriedky, ktoré chrania ich zdravie a
Zivot. Cielom tohto prispevku je ukazat’ moznosti uplatnenia nudgingu v ergonémii na zaklade
praktickych ukazok.

KLUCOVE SLOVA
ergonomia, nudging, zamestnanci, osobné ochranné prostriedky, pracovné prostredie
ABSTRACT

The article deals with the issue of protecting the life and health of employees during the work
process. In this post, we describe a new trend of how to guide/influence employees to use
personal protective equipment voluntarily and not by force. Influencing behavior in this way is
not at all easy, but based on knowledge from the literature, we have recommended a solution
to this problem. That solution is the use of the "Nudging" method, which was published in 2008
by Professor Cass Sunstein from Harvard and Professor Richard Thaler from the University of
Chicago. Using this method, employees can be subconsciously influenced to voluntarily wear
personal protective equipment that protects their health and life. The aim of this post is to show
the possibilities of applying nudging in ergonomics based on practical examples.

KEY WORDS

ergonomics, nudging, employees, protective equipment, working environment

UvoD

Pre kazdu spolo€nost su zamestnanci najdblezitejSim prvkom, pretoZe prave zamestnanci sa
podielaju na generovani zisku a vytvarani hodnoty spolo¢nosti. Preto je nevyhnutné, aby bola
zabezpeCena Co najvacSia miera ochrany Zzivota a zdravia zamestnancov. V niektorych
pripadoch nastava situacia, ze podnik ma prijaté a zavedené vSetky normy a smernice, ktoré
maju chranit’ zivot a zdravie zamestnancov, ale sami zamestnanci tieto pravidla nedodrzuju
alebo do urcitej miery obchadzaju. Prave pre takéto situacie navrhujeme vyuzit metodu, ktora
bola pbévodne popisana v oblasti psychologie ako nastroj podvedomého ovplyviovania
spravania a konania ludi. Tato metéda ma nazov nudging a mdézeme ju oznacit ako zasahy
alebo poStuchnutia do rozhodovacieho procesu Cloveka. Tieto postuchnutia mézu mat
rozsiahlejSii menej rozsiahly charakter, obe su zamerané na to, aby ludia konali v ich vlastnom
najlepsom zaujme. Prikladom toho méze byt vyuzitie nudgingu pre informovanie ob&anov o
testovani a oCkovani na COVID-19. Toto su dévody preco sme prisli s navrhom vyuZitia tejto
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metody v ergondmii. V tomto ¢lanku uvedieme niekolko prikladov z praxe, kedy bola prave
vySSie spominana metdda pouzita.

TEORETICKE VYCHODISKA
Ludsky faktor v ergonomii

Kazdy Clovek je jedine€ny, pretoze kazdy Clovek ma iné geneticky fond na zaklade, ktorého sa
formoval. Toto formovanie malo fyzicky a psychologicky charakter. Vyznamnym faktorom tejto
jedineCnosti nie je len ludska postava, ktora tvori aj centralny bod v pracovnom priestore.
Vyznamnym bodom je aj samotna fudska osobnost, ktory sa formovala najma pocas
dospievania. Vplyv na osobnost mali predovSetkym faktory prostredia, ktoré p&sobili na danu
osobu. Ludska postava je tiez délezita v ergondmii najma pri pouzivani pracovnych nastrojov
Ci pracovnych predmetov a v neposlednom rade aj pri samothom vyrobnom procese. Vo
vacsine pripadov su vyrobky a zariadenia, ktoré clovek pouziva vo vyrobnom procese
vytvorené tak, aby boli ¢o najvhodnejSie pre pouzivanie a brali do Gvahy aj fudské rozmery
a tvary. Tieto rozmery a tvary nie su ndhodné, ale su vysledkom dihodobého vyvoja v stalej
suvislosti s prirodou, prostredim, v ktorom ¢lovek Zije a socialnymi faktormi, s ktorymi
prichadza &lovek do interakcie a ktoré nariho pdsobia (Onofrejova a Sebo 2020).

Samotny ludsky organizmus ma samoregulujucu funkciu a taktiez dynamicky systém, ktory je
tvoreny prvkami odskusanymi na generaciach predchodcov suc¢asného moderného Eloveka
v podmienkach vzajomného pésobenia zlozitych procesov dediénosti a premenlivosti.
Plasticita genofondu ¢loveka zabezpecila, ze sa dokazal prispbsobit Skale podmienok na
Zemi. Konkrétna plasticita ma svoje medze, ktoré su limitované anatomickymi a funk&nymi
danostami ludského organizmu a jeho organovych sustav (Hatiar 2008).

Nudging

Odkedy profesor Cass Sunstein z Harvardu a profesor Richard Thaler z Chicagskej univerzity
predstavili vedeckej obci koncept nudgingu, v roku 2008 bolo v organizaciach verejného a
sukromného sektora celosvetovo zriadenych asi 400 ,nudge jednotiek”alebo timov
zameranych na sledovanie spravania zamestnhancov. Pojem ,Nudge®, ktory znamena
v preklade do slovenského jazyka ,Stuchnutie”, je akykolvek ¢lanok architektury vyberu, ktory
predvidatelne meni ludské spravanie s tym rozdielom, Ze nezakazuje iné mozZnosti. Aby sa
zasah resp. stimul mohol charakterizovat ako postréenie musi byt jednoduchy a musi
existovat moznost sa mu vyhnut (Thaler a Sunstein 2021).

Nudges su zasahy, velké aj malé, zamerané na to, aby ludia konali v ich vlastnom najlepdom
zaujme. Zdravotnicke organizacie napriklad pouZili Stuchnutia na vzdelavanie ob¢anov o
testovani a oCkovani na COVID-19. Spolo¢nosti zaoberajuce sa spotrebnym tovarom ich
vyuzivaju na to, aby nasmerovali zdkaznikov na produkty a sluzby Setrné ku klime (Thaler a
Sunstein 2021).

Stuchnutie je teda zasah, ktory zachovava slobodu volby, ale vedie fudi ur€itym smerom. Dan
nie je Stuchnutie. Dotacia nie je Stuchnutie. Mandat nie je Stuchnutie. A zakaz nie je
Stuchnutie. Varovanie je Stuchnutie: ,Ak budete plavat na tejto plazi, prud je vysoky a méze to
byt nebezpeéné.“ Nutia nas, aby sme neplavali, ale mézeme. Ked dostaneme informaciu o
pocte kaldrii v cheeseburgeri, je to Stuchnutie. Ak energeticka spolo¢nost’ posle spravu dva
dni pred splatnostou faktury a oznami zdkaznikom: ,Mali by ste zaplatit teraz, inak vam bude
uctovany poplatok z omesSkania,” je to postréenie. Mézeme povedat nie, ale pravdepodobne
to nie je v nasom najlepSom zaujme. Stuchnutia pomahaji vyrovnat sa s obmedzenou
pozornostou. Stuchnutie nas méze prindtit venovat pozornost javom vo svojom okoli (Fusaro
a Magro 2021).

Spravanie ludi je mozné zmenit niekolkymi spbsobmi. Teoreticky by bolo mozné postavit
mimo zakon vSetky moznosti okrem jednej, a to je donucovacie opatrenie. M6Zeme informovat’
ludi o vplyve ich rozhodnuti, a to je informacné opatrenie. Ale mbzete tiez dat [udom maly
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impulz smerom k ur&itému smeru, a to sa nazyva $tuchnutie. Stuchnutie nie je ni¢ iné ako
jemné postréenie vhodnym smerom. V8etky moznosti su stale otvorené, takze osoba, ktora je
Stuchnuta, méze urobit fubovolné rozhodnutie. ,Menej dobré* moznosti nie je mozné zaviest
so ziadnym dodatodnym néakladom alebo dodatoénym usilim. Stuchnutie je jednoducho mala
zmena v okoli, ktora zvySuje pravdepodobnost vyberu poZadovanej moznosti (MeBeSafe
2021).

Osoba, ktora je ,postuchnuta®, si to ¢asto tuto skutonost neuvedomuje. Skutoéné Stuchnutia
apeluju na podvedomy systém rozhodovania, ktory je riadeny velkym poctom kognitivnych
predsudkov. Dal$im prikladom je, Ze s va&Sou pravdepodobnostou je mozné uverit ludom,
ktori hovoria to, éomu ostatni veria, ako tym, ktori hovoria opak (MeBeSafe 2021).

Stuchnutie zvy&ajne pdsobi podvedome. Existuji v8ak aj $tuchnutia zamerané na vedomu
mysel. Prave takyto druh vedomého Stuchnutia povazujeme za spbsob, ktory je mozné uplatnit
v ergonomii.

METODY A METODOLOGIA

Hlavnym ciefom skumanej problematiky je poukazat na moznosti vyuzitia nudgingu
v ergondmii. Pri formulacii hlavného ciela prispevku sme vychadzali zo skuto€nosti, Ze existuju
situacie, kedy nie su dodrziavané vsetky BOZP opatrenia na najvy$Sej pozadovanej urovni.
Tieto nedostatky sa stavaju na pracoviskach v réznych spolo€nostiach. V danom prispevku
uvadzame  vysledky, ktoré sme ziskali zo  spolodnosti LETECH su.r.o.
a Materialovotechnologickej fakulty Slovenskej technickej univerzity v Bratislave. Prispevok
pozostava z dvoch praktickych vyuziti nudgingu. Na zber informacii v Casti: ,VyuZitie pre
vyrobnych zamestnancov* bola pouzitd metéda pozorovania a merania hodnét s pomocou
hlukomeru. Tieto metddy boli pouzité v spolo€nosti LETECH s.r.o0. Meranie prebiehalo pocCas
samostatného chodu jednotlivych strojov, aby boli zabezpecené presné hodnoty jednotlivych
zariadeni. Pri zbere informacii v €asti ,VyuZitie pre administrativnych zamestnancov “ bola
pouzitd metdda pozorovania a dotaznikova metdda. Tieto metddy boli pouZité na
Materialovotechnologickej fakulte STU so sidlom v Trnave. Pozorovanie sme realizovali pred
aplikaciou nudge prvkov a po ich aplikacii v pavilbne T02. Pozorovanie prebiehalo po dobu
jedného tyzdna v réznych Casovych usekoch. Po€as pozorovania bolo sledovanych 887
Studentov a zamestnancov fakulty. Pred pouzitim nudge prvkov bolo pozorovanych 490
Studentov a zamestnancov. Po pouziti nudge prvkov bolo pozorovanych 397 Studentov
a zamestnancov Materiadlovotechnologickej fakulty STU so sidlom v Trnave. V ramci
dotaznikového prieskumu sme sa pytali nasledujuce otazky:

1. Ovplyvnili nudge prvky Vase rozhodnutie?
2. Ovplyvnilo Va$e rozhodnutie €islo poschodia, ktoré bolo Vasim ciefovym poschodim?

Distribucia dotaznika bola realizovana pomocou online formularov v google forms. Tieto
formulare boli rovnako rozposlané medzi Studentov a zamestnancov fakulty prostrednictvom
Akademického informacného systému. Zber udajov prebiehal v obdobi od 01.02.2019 do
28.02.2019. Zo vSetkych rozposlanych dotaznikov sa vratilo 223 vyplnenych dotaznikov, ¢o
predstavuje 22,1 % navratnost’ udajov z dotaznika.

VYSLEDKY
Vyuzitie pre vyrobnych zamestnancov

V spolo¢nosti LETECH s.r.o sme pomocou hlukomerov merali hluénost na pracovisku. Na
pracovisku su takmer vSetky stroje v nepretrzitej prevadzke pocas celej pracovnej doby. V tejto
spolocnosti bol analyzou zisteny problém s hluénostou, ktora sa pohybovala od 32 dB do 96
dB. Hodnoty daného hluku nie su extrémne vysoké €o je prave problém, pretoZze zamestnanci
si myslia, Ze tieto hodnoty nie su Skodlivé. Pravdou je vSak to, Ze aj tieto hodnoty dokazu pri
dlhodobom pdsobeni spdsobit poskodenie sluchu. V nasledujucej tabulke su namerané
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a zaznamenané konkrétne hodnoty urovne hluénosti spolu so zdravotnymi nasledkami.
V ramci analyzy sme zistili, Ze nudge prvky maju vacésie uplatnenie pri nizSich hodnotach hluku.
Je to zdbévodu, ze zamestnanci pri niz§ich hodnotach hluku okamzite nepocituju jeho
negativne ucinky na ich zdravie.

Tabul'ka 1 Vysledky pésobenia nameraného hluku (vlastné spracovanie)

Hodnota hluku na Zdravotné nasledky
pracovisku (dB)
32-69 Prijatelna hodnota hluku bez zdravotnych nasledkov
70-80 Absolutny hluk, ktory spésobuje nervové podrazdenie,
narusa sustredenie zamestnancov a znizuje kvalitu prace
90-100 Pri dlhodobej expozicii spésobuje hluchnutie, unavu
a bolesti hlavy

Spolo¢nost, na zaklade tychto zisteni, zaviedla pouzivanie nudgingu ako doplinkového
opatrenia k uz platnym legislativnym nariadeniam. Toto doplnkové opatrenie pozostava
z dvoch &asti. Prvou &astou bolo vytvorenie sloganu, ktory znie ,Setrime si sluch pre
dblezitejSie veci. Druhou cCastou bolo vytvorenie plagatov stymto sloganom, logom
spolognosti a popisom, ¢o spdsobuju jednotlivé urovne hluénosti, ktoré sme popisali v tabulke
1.

DANY STROJ VYTVARA HLUCNOST
O UROVNI 70 DB A/MTAC

sluch pre
dolezitejsie
vedi
UROVEN 70 DB A V|A‘C. SPOSOBUJ‘E
DUSEVNE SUSTREDENIE, ZNIZUJE
> LETECHI KVALITU PRACE.
Obrazok 1 Nudging plagét spolo¢nosti Obrazok 2 Priklad umiestnenia plagatu
Letech s.r.o (vlastné spracovanie) na pracovisku (vlastné spracovanie)

Na obrazku 1 je zobrazeny vyrobny manazér, ktory pouziva osobné ochranné prostriedky
dostupné na vSetkych pracoviskach v spolocnosti. Vyrobny manazér by mal pbsobit ako
priklad zodpovedného spravania. Tieto plagaty maju za ulohu ovplyvnit prave vedomu mysel
zamestnancov, aby sa zamysleli nad tym, ¢o m6zem spdsobit dlhodoba expozicia hluku. Na
obrazku 2 je mozné vidiet miesto, kde sa plagat mo6ze umiestnit aby mal najvacsi vplyv
a dosah na zamestnancov, ktory pracuju na danom pracovisku.

Vyuzitie pre administrativnych zamestnancov

Zamestnanci, ktori nevykonavaju fyzickl pracu - administrativni zamestnanci, maju velmi
Casto problém s nedostatkom pohybu. Prave pre tychto zamestnancov je vhodné pouzit
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metddu nudging. Konkrétne sa tu jedna o podvedomé ovplyvnenie toho €i budu chodit’ po
schodoch alebo radSej pouziju vytah. Na Materialovotechnologickej fakulte STU so sidlom
v Trnave sa realizoval vyskum mensieho rozsahu, ktorym sa dokazalo, Zze nudging fungoval
a podarilo sa ovplyvnit' spravanie nielen zamestnancov ale aj Ziakov. Pri ovplyviovani ludi
sme pouZili jednoduché nalepky na schodoch, ktoré ovplyvnili rozhodovanie zamestnancov.
Tieto nalepky su znazornené na obrazkoch 3 a 4.

Na obrazkoch 3 a4 je mozné vidiet praktické vyuzitie metddy nudging. Konkrétne ide
0 schody, na ktorych su nalepené hodnoty kalorii, ktoré Clovek spali, ked prejde urcity pocet
schodov. Aplikacia takejto nudgingovej varianty nie je finan¢ne naro¢na a preto je vhodna vo
vSeobecnosti pre kazdu organizaciu, ktora zamestnava administrativnych zamestnancov.

Obrazok 4 Nélepka s kalériami na schodisku (vlastné spracovanie)

V ramci vyskumu sme vyuZili pozorovanie a dotaznikovy prieskum. Pocas pozorovania pouzilo
schody alebo vytah 887 Studentov a zamestnancov fakulty. Do dotaznikového prieskumu sa
zapojilo 223 Studentov a zamestnancov fakulty. Pozorovanie sme realizovali pred pouzitim
nudge prvkov a po pouziti nudge prvkov. Pozorovanie prebiehalo vo vymedzenych ¢asovych
intervaloch pocas piatich dni.
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Pozorovania pred aplikaciou nudge prvkov
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Obrazok 5 Graf pozorovania pred aplikaciou nudge prvkov (vlastné spracovanie)
Pozorovania po aplikacii nudge prvkov
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Obrazok 6 Graf pozorovania po aplikacii nudge prvkov (vlastné spracovanie)

Na obrazkoch 5 a 6 sme porovnali mnozstvo fudi, ktori pouzivaju schody alebo vytah pocas
dnia. Po zavere&nom porovnani sme zistili, Ze pred pouzitim nudgingu si zvolilo schody 51,93
% o0s6b a po pouZiti nudgingu sa toto €islo zvysilo na 57,93 % osdb. M6Zeme teda konstatovat,
Ze nudging spdsobil zmenu v spravani ludi. Na zaklade ziskanych udajov sa celkovy pocet
ludi ovplyvnenych nudge prvkami zvysil o 6 percent.

Dotaznikovy prieskum sme analyzovali po ukon&eni a vyhodnoteni pozorovania. V ramci
dotaznikového prieskumu sme zistovali €i, nudge prvky prispeli k rozhodovaniu respondentov,
Ci je Cislo poschodia jednym z faktorov rozhodovania.
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4

ano
65%

®E 3nO0 ® nie

Obrazok 7 Graf vysledkov odpovedi na otazku ,,Ovplyvnili nudge prvky vase rozhodnutie ?“ (vlastné
spracovanie)

Na obrazku 7 je mozné vidiet' vysledky z otazky &. 1. V otazke &. 1 sme sa pytali na fakt, &i
nudge prvky prispeli k rozhodnutiu pouzit schody. Az 65 % respondentov sa vyjadrilo, Zze
nudge prvky prispeli k ich rozhodnutiu a 35 % respondentov sa vyjadrilo, Zze nudge prvky ich
rozhodnutie neovplyvnili. Tento vysledok povazujeme za potvrdenie toho, Ze nudge prvky
mbzu mat’ pozitivny Zelany efekt.

nie
34%

4

ano
66%

® dno = nie

Obrazok 8 Graf vysledkov odpovedi na otazku ,Ovplyvnilo vase rozhodnutie ¢islo poschodia?*
(vlastné spracovanie)

Na obrazku 8 su zobrazené vysledky z otazky €. 2. V druhej otazke sme sa pytali i
rozhodnutie pouzit vytah alebo schody ovplyvnilo islo poschodia. Je mozno vidiet takmer
rovnaky vysledok ako v obrazku 7. Tento vysledok znamena to, Ze efektivita nudge prvkov
klesa spolu s vySkou poschodia. Je to dblezité zistenie pre dalSie pouzite nudge prvkov.

Na zaklade ziskanych vysledkov povazujeme nudging za metodu, ktora je uplatnitefna
v ergondmii ako doplnok smernic a nariadeni, ktoré vyplyvaju z legislativy a maju direktivny
charakter. Nudging méze pomdct podnikom, aby ich zamestnanci nosili osobné ochranné
pomdcky nie preto, Ze musia ale preto, Zze to chcu. Tieto zistenia su vhodné pre kazdu
spoloCnost, ktora zamestnava administrativnych zamestnancov. Je to finanéne nenaro¢né
rieSenie, ktoré nezatazi rozpocet spolo¢nosti. Priklad z Materialovotechnologickej fakulty STU
so sidlom v Trnave povazujeme za pomdcku a potvrdenie toho, ze nudging je mbze byt
metdda, ktora je uplatnitelna takmer vo vSetkych organizaciach (aj napriklad v spominane;j
spolo¢nosti LETECH s.r.0.).

DISKUSIA A ZAVER

Ochrana zivota a zdravia zamestnancov je velmi dblezita ¢innost, ktori nemdze Ziadny podnik
podcenit. Preto by sa mal kazdy podnik snazit o neustale zlepSovanie a hlfadanie novych
metod ako tuto Cinnost' zabezpedit. Nudging je metdda, ktora dokaze podvedome ovplyviiovat
zamestnancov, aby nosili ochranné pomécky, aj ked to povazuju za zbytocné alebo
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zatazujuce. Tato metodda pdvodne nevznikla priamo pre uplatnenie v ergondmii, ale
domnievame sa, ze v tejto oblasti ma velké moznosti uplatnenia.

V prispevku sme uviedli dva konkrétne priklady praktického vyuzitia nudgingu. Prvy priklad je
zamerany na ovplyvnenie zamestnancov spravnym smerom, teda smerom nosenia osobnych
ochrannych prostriedkov. Druhym prikladom je ovplyvnenie administrativnych zamestnancov,
aby viac chodili po schodoch. Prave administrativni zamestnanci mavaju €asto problémy
s nedostatkom pohybu v désledku charakteru ich prace. Velakrat sa stava, ze spolo¢nost ma
zavedené vSemozne ochranné prostriedky a smernice, ktoré maju chranit zamestnancov, ale
zamestnanci ich nedodrziavaju. Zamestnanci su taktiez pouceni o BOZP, ale ochranné
prostriedky nenosia, pretoze ich bud obmedzuju pri praci alebo v horSom pripade si myslia ze
su zbytocné. Prave pre tychto zamestnancov by sme navrhovali pouzit metédu nudgingu.
Prikladom vyuzitia tejto metody je spolocnost LETECH, s. r. o. V spolocnosti vytvorili
jednoduchy navrh stimulujucich plagatov pre zamestnancov v ramci metédy nudging, ktoru
popisujeme Vv teoretickych vychodiskach. Na zaklade udajov uvedenych v &asti vyuzitie
nudgingu pre administrativnych zamestnancov navrhujeme, aby spolo¢nost LETECH, s. r. 0.
zaviedla do praxe spolu s nudge plagatmi aj nudge samolepky. Tieto dva prvky prispeju
k zlepSeniu zivota a zdravia v§etkych zamestnancov.

Prinosy tejto metddy suvisia so zlepSenim zivota a zdravia zamestnancov as nizkou
nakladovostou. PretoZze na zaklade praktickych prikladov, ktoré uvadzame v prispevku,
postaci, aby spoloénost’ investovala do vytvorenia nudgingovych plagatov alebo samolepiek,
ktoré umiestni na viditelnom mieste na pracovisku a budu nasledne plnit svoju ulohu dlhodobo
bez nutnosti dalSich investicii.
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IDENTIFIKACIA OPTIMALNEJ METODY STIHLEJ VYROBY K
INTEGRACII S TECHNOLOGIOU BIG DATA

IDENTIFICATION OF THE OPTIMAL LEAN MANUFACTURING METHOD TO
INTEGRATE WITH BIG DATA TECHNOLOGY

Lucia GRAJZOVA, Samuel JAN/K, Miroslava MLKVA, Peter SZABO

Abstrakt

Vzhladom na vysoko dynamické a konkurencné prostredie su organizacie nutené
prehodnocovat svoje procesy a stratégie. V priemyselnej oblasti je Stihla vyroba vieobecne
uznavana ako tradi¢ny pristup k eliminacii plytvania v toku hodnét a zabezpedit efektivnost
vyrobnych procesov. Na druhej strane sa nedavno objavila Stvrta priemyselna revoltcia, ktora
prindSa prevratné zmeny vo vyrobnych procesoch na zaklade pristupu zaloZzeného na
technologiach ako st CPS, loT, Big Data ¢i digitalne dvojéa. Integraciou tychto dvoch filozofii
Jje mozné dosahovat’ strategické ciele, zniZzovat’ naklady a zvySovat’ konkurencieschopnost.
Hlavnym cielom prispevku je identifikovat’ optimalnu metédu Stihlej vyroby k integracii
s technoloégiou Industry 4.0 — Big Data.

Kruéové slova: Stihla vyroba, Industry 4.0, Big Data, Just in time, Kanban, Jidoka, Kaizen,
TPM

Abstract

Given the highly dynamic and competitive environment, organisations are forced to re-evaluate
their processes and strategies. In the industrial field, lean manufacturing is widely recognized
as a traditional approach to eliminate waste in the value stream and ensure the efficiency of
production processes. On the other hand, the fourth industrial revolution has recently emerged,
bringing disruptive changes in production processes based on technology-based approaches
such as cyber-physical systems, the Internet of Things, Big Data and the Digital twin. By
integrating these two philosophies, it is possible to achieve strategic goals, reduce costs and
increase competitiveness. The main objective of this paper is to identify the optimal lean
manufacturing method to integrate with Industry 4.0 - Big Data.

Keywords: Lean production, Industry 4.0, Big data, Just in time, Kanban, Jidoka, Kaizen,
TPM

uvoD

Pri suCasnej neustale napredujucej digitalizacii priemyslu v kontexte Industry 4.0 a s
tym spojenou zmenou v procesoch vyroby je ddlezité skumat sposoby ako vyrabat
efektivnejsie ako konkurencia. Stvrtd priemyselna revolucia ponuka nové prileZitosti, ale
zaroven prinada aj potencialne hrozby pre sucasné metodologické postupy. Metddy Stihlej
vyroby su vSeobecne uznavanou metodikou so zameranim sa na €innosti s pridanou hodnotu
— pri spravnej aplikacii dokazu zvySovat produktivitu, flexibilitu a znizovat’ ndklady na vyrobu.
Revolucia Industry 4.0 ponuka uplne novy spbsob uvaZovania o rozhodovani z hladiska
rieSenia problémov, Stihla vyroba znasobuje moznosti integracie do neustaleho zlepSovania.
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KedZe digitalizacia je trendom tejto novej éry, v ktorej je vdetko prepojené, vznikla nova verzia
Stihlej vyroby: Lean 4.0. Ide o kombinaciu technoldgii Industry 4.0 a principov $tihlej vyroby,
ktora umoznuje naplno vyuzit vyhody tychto dvoch paradigiem.

1 EXAKTNE METODY V ROZHODOVANI

Rozhodovanie je spdjané s myslenim ludi aich o&akavanymi vysledkami (Papulova,
2005). Rozhodovanie je mozné definovat ako nenahodnu vofbu (vyber) jedného z mnoziny
moznych rieSeni (variantov) vychadzajuc z premysleného dévodu z hladiska splinenia
stanoveného ciela. Z hladiska stupfia vyuZzitia vedeckych postupov pri formulacii rozhodnutia
mozno metody rozhodovania rozdelit podfa Hrablik Chovanova (2012) do troch skupin :

o Empirické rozhodovanie — vychadza z poznania skuto¢nosti a vlastnej skusenosti toho, kto
rozhoduje.

o Exaktné rozhodovanie — je zalozené iba na logickom Usudku a praktickych skusenostiach,
podstatou je algoritmizacia rozhodovacieho procesu, moznost jeho modelového
zobrazenia a matematického rieSenia.

e Heuristické — prienik empirického a exaktného pristupu k rozhodovaniu.

Medzi najefektivnejSie metddy rozhodovania mdézeme zaradit exaktné metddy (Sojka,
2007). Medzi exaktné metddy, Cize metdédy urCené na rieSenie takych rozhodovacich
problémov, ktoré sa opakuju a kde vztahy medzi prvkami su vyjadrené kvantitativne, mozno
zaradit, (Hrablik Chovanova, 2012):

o metddy matematickej Statistiky,
o matematickej analyzy a linearnej algebry,
o metddy operacnej analyzy,

o metddy viackriterialneho rozhodovania.

RieSenim prave viackriterialnej rozhodovacej ulohy je postup, ktory vedie k uréeniu
»optimalneho® stavu systému vzhladom k viac ako jednému uvazovanému kritériu (Ramik,
2000). Existuje viacero rozlicnych metdd, ktoré v zasade funguju na rovnakom principe.
Jednotlivé metddy sa lidia iba v tom, ako sa ur€uje vaha jednotlivych kritérii a ako sa Ciselne
hodnoti stuper, ktorym jednotlivé varianty rieSenia napifiaju zvolené kritéria (Maca, 2002).

1.1 INDUSTRY 4.0 A PRINCIPY STiHLEJ VYROBY

Svet preSiel tromi priemyselnymi revoluciami, ktoré sa zacali v roku 1760 az do roku
2010. Priemysel 4.0 je buduca vyrobna paradigma, ktora zlepSuje efektivnost a vykonnost
vyrobného systému (Brettel, Friederichsen, Keller, & Rosenberg, 2014). Podniky maju
tendenciu viac vyuzivat inteligentné systémy, aby zuzitkovali prinosy, ktoré Stvrta priemyselna
revolucia prina8a. Podfa Schwaba (2016) stojime pred pokrajom technologickej revolucie,
ktora zasadne zmeni spOsob, akym zijeme, pracujeme a komunikujeme. Industry 4.0 sa
zameriava na digitalizaciu, optimalizaciu a prispOsobenie vyroby; automatizaciu a adaptaciu;
interakciu Cloveka so strojom; sluzby a podniky s pridanou hodnotou a automaticki vymenu
udajov a komunikaciu (Posada et al., 2015; Roblek et al., 2016). V skutoCnosti Stvrta
priemyselna revolucia vzhladom na zlozitost vyrobného systému ma za hlavnu prioritu
riadenie procesov, zrychlenie vyroby, zlepSenie kvality a zniZzenie nakladov (Alkan et al.,
2018). Na dosiahnutie tychto cielov sa objavuju technoldgie 4.0 ako pokrocilé stratégie na
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zvySenie efektivnosti procesov pri su¢asnom zniZeni prevadzkovych nakladov a zachovani
globalnych standardov kvality (RiBmann et al., 2015; Schmidt et al., 2015). Taktiez je tuto
revoliuciu mozné definovat ako priemyselnu viziu, ktora umozhuje prepojenie ludi, veci a
strojov v realnom cCase, a tak zabezpecuje vymenu potrebnych informacii medzi nimi, ¢o
predstavuje pre organizacie nové vyzvy pri hladani spésobov ako aplikovat’ koncepty Industry
4.0 a stihlej vyroby su€asne (Manyika, 2015). Je vSak pozoruhodné, ze priemysel 4.0 sa ¢asto
prezentuje ako rieSenie, ktoré samo o sebe zabezpedi uspech vyrobného sektora v digitalnej
ére, pricom sa ponechala medzera v Usili o zlepSenie organizacnych procesov pouzivanych
do dovtedy, ako napriklad tie, ktoré su spojené so Stihlou vyrobou (Alkan et al.,, 2018;
Dombrowski et al., 2017; Wagner et al., 2017).

Nastava teda otazka Ci je mozné principy manazmentu Stihlej vyroby aplikovat' aj v
kontexte s Industry 4.0 (Akkari, 2020). Aby bolo mozné vyuzit' potencial Industry 4.0 napino,
spolocnosti musia pochopit nové technolégie a ich prilezitosti — k tomu je nevyhnutné, aby boli
rézne systémy navzajom plne integrované (Manyika, 2015). Navrh integracie Stihlej vyroby a
Industry 4.0 mbze pomoct organizaciam identifikovat spdsoby prepojenia klasickych nastrojov
manazmentu Stihlej vyroby ako Just in Time, Kanban, Jidoka, Kaizen a TPM s digitalnymi
technolégiami Stvrtej priemyselnej revoldcie. Takyto navrh integracie by znamenal zosuladenie
systému Stihlej vyroby s novymi technologickymi trendami Industry 4.0, ¢im by bolo mozné
efektivne spifiat stanovené ciele organizacii. Integraciou tychto dvoch filozofii najma do
vyrobnych podnikov bude mozné dosahovat strategické ciele, znizovat naklady a zvySovat
konkurencieschopnost’ (Akkari,2020).

2 METODY A NASTROJE

Metoda AHP je Specificky uréena na rieSenie komplexnych situacii, pri ktorych je potrebné
viackriteridlneho problému na mensie Casti a nasledné vytvorenie hierarchického modelu. Po
skonstruovani modelu odvodi posudzovatel na kazdej urovni Stvorcovu maticu parovych
porovnani pre kazdy nadradeny prvok. Hodnoty uvedené v matici budu predstavovat preferencie
daného posudzovatela pre dané parové porovnanie. Cely proces aplikovania AHP sa konéi
prevedenim finalnej syntézy, pomocou ktorej odvodime vysledné priority alternativ k ciefu
(Peregrin, 2015). Tvorba hierarchie AHP je zaloZzena na dekompozicii hlavného problému na
mensSie, subproblémy. Hierarchia AHP ma vo vSeobecnosti tri drovne: ciel, kritéria a variant
(Peregrin, 2015).

Prostrednictvom nadobudnutych vztahov preStudovanim dostupnej literatury (Akkari,
2020, Azuma, 2001, Mayr, 2018, Sanders, 2017, Singh, 2013, Wagner, 2017) boli identifikované
potencionalne synergie medzi vybranymi metédami Stihlej vyroby a technoldgiami Industry 4.0,
Specificky Big Data.
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Tabulka 1: Potencialna synergia medzi vybranymi metodami Stihlej vyroby a technolégiou Industry 4.0 — Big
Data (vlastné spracovanie)

Charakteristika

Koncept Big Data poskytuje analyzu s cielom
umoznit’ pohlad na skusenosti zakaznika v

Big Data procese, jehg poZiadavky a samotnu k\’/a|iFl.’l
produktov. Big Data sa nepochybne stavaju
dolezitym trendom v optimalizacii procesov
(Mikavica, 2015, Chen, 2014).

Opiera sa o eliminaciu vSetkych cinnosti a
plytvani, ktoré nemaju pridanu hodnotu v ramci
Justin Time dodavatelského retazca. Idealnym stavom JIT
je vyroba bez zasob (Monden, 2012).

Cielom je zachovanie plynulého
materialového toku s dodrzanim
preddefinovanych urovni zasob tak, aby boli
zabezpelené nepretrzité dodavky materialov.
Technolégie Industry 4.0 maju potencial cely
tento proces zefektivnit (Mayr, 2018).

Filozofia Kaizen podporuje zlepSenia ako
vysledok nepretrzZitého Usilia Casto sa spajaju
Kaizen s technikami znizovania mnoZstva odpadu,
Casom pripravy a vyvazenim pracovnych
miest (Knechtges a Decker, 2014).
TPM je inovativny pristup k udrZzbe, ktory
TP optimalizuje ucinnost zariadeni, eliminuje
poruchy a podporuje autondmnu udrzbu (Diaz-
Reza, 2019).

Jidoka predstavuje princip  pomahajuci
zvySovat kvalitu vyrobného procesu, zaloZzeny
na kontrole kvality vyrobného procesu v

Jidoka . - i : .
realnom Case, a okamzityé zastavenie pri
najdeni nekvality (Deuse, 2020).

Na zaklade vysledkov vyskumov autorov Mayr, Akkari a Wagner bola vytvorena matica
(Tabulka 2), ktora definuje vybrané metédy Stihlej vyroby, ktoré maju najvacsi potencial k integracii
s technoldgiou Industry 4.0 — Big Data. Tato matica poklada zaklad pre stanovenie variantov pre
metodu AHP.

Kanban

Tabulka 2: Kombinacia metdd Stihlej vyroby a technoldgie Industry 4.0 — Big Data (Vlastné spracovanie,
2022)

X

JIDOKA

X X X X
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3 VYSLEDKY VYSKUMU

Hlavnym cielom prispevku je identifikovat optimalnu metédu Stihlej vyroby k integracii
s technolégiou Industry 4.0 — Big Data. Vyber optimainej metédy bude hodnoteny z pohfadu
vSeobecnej roviny, prienikom aplikaCnych moznosti strednych a velkych priemyselnych podnikov
na zaklade stanovenych kritérii. Vychadzajuc z preStudovanej literatury, objektivnej reality, intuicie
a skusenosti autorov su pri vybere optimalnej metddy kritériami rozhodovania:

1. Prinosy synergie — prienik prinosov, ktoré integraciou metdd Stihlej vyroby s technoldgiou Big
Data ziskaju priemyselné podniky.

2. Technicka naroénost’ implementacie — naroCnost’ zabezpeéenia plynulej synergie dvoch
paradigiem, nizSia technicka narocnost’ implementacie znizuje riziko vzniku neziaducich chyb.

3. Finanéna naro¢nost’ implementacie — vyjadrujuca potrebné mnozstvo investicii, pricom
nizsi poZadovany kapital nevystavuje organizaciu tak velkému likvidnému riziku.

4. Kvalifikaéna naroc¢nost’ na Fudi — potrebné makké a tvrdé zru€nosti pre zabezpecenie
funkénosti vybranej synergie. NizSia kvalifikana naro¢nost nevytvara tlak na spolo¢nost’ pri
rekvalifikacii alebo vybere novych zamestnancov.

5. Casova naroénost — implementécie je vyjadreny ako &as potrebny pre celkovt integraciu
vybranej synergie. Niz8ia Casova naro¢nost neviaze kapital organizacie.

Vychadzajuc z Tabulky 1 su variantami vybrané metédy $tihlej vyroby :
JIT

KANBAN

KAIZEN

TPM

JIDOKA

agrwNPE

Ciel, kritéria a jednotlivé varianty boli vloZzené do programu Expert Choice na
vyhodnotenie. Nasledne sa pokracovalo parovym porovnavanim jednotlivych kritérii s ohfadom na
stanoveny ciel. Parové porovnavanie prebiehalo na zaklade vlastnych skusenosti, intuicie a
ziskanych informacii z preStudovanej literatury. Nasledne bol pouzity softvér Expert Choice a
zadavané hodnoty numerickym sp6sobom. Zoradenie ddlezitosti jednotlivych kritérii od najviac
po najmenej dolezité pri vybere optimalnej metody Stihlej vyroby k integracii s technoldgiou
Industry 4.0 — Big Data je nasledovné:

Prinosy synergie.

Financna naro¢nost implementacie.
Technicka naro¢nost implementacie.
Casova naroénost implementacie.
Kvalifikacna naro€nost na fudi.

agrwpdE

Synthesis with respect to:
Goal: Vyber optimalnej metddy Sthlej vyroby k intergadii s technoldgiou Industry 4.0 - Big Data
Overal Inconsistency = ,04

Obrazok 1 Vysledné poradie rozhodovacieho procesu (Vlastné spracovanie, 2022)

27



FORUM MANAZERA 1/2022
ISSN 1339-9403

Na obrazku 1 su znazornené vysledné poradia rozhodovacieho procesu. Na zaklade
vysledkov metdédy AHP je mozné povazovat ,Kaizen“ za optimalnu metédu Stihlej vyroby, ktoru
je mozné integrovat’ s technologiou Industry 4.0. Pri vaéSine parovych porovnavani bola metéda
Kaizen najvhodnejSou metodou v porovnani s akoukolvek inou metddou Stihlej vyroby. Medzi
priklady, ktoré sa javia ako slabsie pre integraciu z pohladu kritérii su Kvalifikacna naro¢nost na
fudi a Prinosy synergie.

ZAVER

Spolo¢nosti na celom svete Celia neustale novym vyzvam v désledku hospodarskych kriz,
ktoré smeruju k hfadaniu novych obchodnych prileZitosti a stratégii na ziskanie profitu a upevnenia
si postavenia na trhu. Prostredie, do ktorého su organizacie zaclenené, je navySe velmi
dynamické, ¢o ich nuti neustale sa prispdsobovat’ novym postupom a potrebam trhu, aby bola
zabezpec€ena kontinualna udrzatefnost’ podnikania (Pavlovic a kol., 2020).

Vyuzitim metédy AHP prostrednictvom softvéru Expert Choice sme boli schopni naplnit
stanoveny ciel prispevku. Na zaklade vystupov softvéru sme identifikovali optimalnu metédu stihlej
vyroby k integracii s technolégiou Industry 4.0 - Big Data. Metdda &tihlej vyroby - Kaizen je schopna
v synergii s technoldégiou Industry 4.0 — Big Data znizovat naklady, zvySovat
konkurencieschopnost’ a zabezpe it zvySenu udrzatelnost podnikania.
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REQUIREMENTS FOR COLLABORATIVE SYSTEMS IN CONJUNCTION
WITH ISO 44001: 2017

Thomas MEIER, Alena PAULIKOVA, Helena MAKYSOVA

Abstract: As part of a new, expanded objective of logistics, which, in addition to the
classical objectives of increasing logistics performance and lowering logistics costs,
also includes ecological and social objectives, collaborative solutions provide a
supporting opportunity to implement these objectives. What requirements and which
framework conditions are necessary for collaborative systems for the management
of business relationships is to be discussed in this article. For this purpose, the ISO
standard 44001:2017 is evaluated in particular. Against this background, the present
article illuminates digital and collaborative solutions based on KI, platforms or cloud-
based applications. Thus, it is the aim of this document to determine the requirements
for a strategic life cycle framework to improve cooperative business relationships in
and between organizations of all sizes. Methodically, a secondary research is used
primarily in conjunction with a qualitative research methodology. Specifically, there
are currently, thematically relevant, according to application areas, articles from the
leading magazines of the industry as well as publications of the world's leading
representatives of this genre reviewed and structured on theoretical foundations for
reporting.

Keywords: Collaborative work, 1SO 44001:2017, ISO 9001 platforms, Cloud,
synergies

JEL Classification: Collaboration, ISO, Network, Services

1. INTRODUCTION

The challenges of the logistics of the 21st century are not only more purely economic
nature, but also have to face ecological and societal challenges. Especially the
management of supply chains carries in a globalized world as it is prevalent today, in
this regard, to integrate enormous responsibility standards in the management of
supply chains that minimize ethical and ecological hazards as much as possible and
necessary. Supply chains consist of complex operational processes that pursue
common strategic goal and connects companies worldwide.

So that the complex supply chain business processes can be successfully completed,
often collaborates large number of independent companies that are integrated into
the supply chain chain. The cooperations carried out within the supply chain, the
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associated value added and necessary technological capabilities, development and
financial competence development, to improve efficiency. Due to the shared
resources, sysalergy effects, which are not alone, are advantageous for economic
issues. Big-Data technologies have dramatically accelerated this information and
exchange of experience in recent years. For example, networking via information
platforms is an effective way to use the potential of Big Data and Ki. About 25% of all
machines in Germany communicated together in 2018 and worked networked. This
revealed a representative interview of the Digital Association Bitkom of 553 industrial
companies, each employing at least 100 employees. [1]

The following figure shows the result of the survey carried out in 2018 in Germany
under executives with regard to the share of already internet-based machines in the
company. For example, 54 percent of respondents said that 20% to almost 50% of
their machines are already connected to the Internet.

What percentage of machines in your company are already connected to the Internet?

Industry 4.0 - Survey on the share of Smarter machines in Germany 2018

60%
54%

50%

40%

30%
25%

Share of respondents

20%

12%

10,
10% 6%
4%
—
0% —

0%-5% 5%-10% 10% - 20 % 20% - 50 % >50% No indication /
do not know

Figure 1 - Survey on the share of smart machines in Germany (Own representation, 2018)

In 2018, an average of 24% of the executives were already established that their
company is networked (compared to 21% in 2016) it can be assumed that the number
of connected production facilities has increased significantly in 2022. However, the
increasing networking is by no means only observed in the context of intralogistics.
Cooperations will take place between companies as well.
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The most common cooperation processes within supply chains are cooperation
processes with a variety of logistics service providers. In addition, raw material
suppliers, producers, dealers and distributing can also cooperate. So, not only a
resource exchange between independent companies, but also an exchange of
experience takes place. Exchange of information and experience, in the fight against
climate change and social injustice is one of the most important elements of
cooperation processes and should be balanced and coordinated for all parties
involved. This is carried out on the one hand on the one hand from the given
framework conditions (laws or goals) and the other resources available.

The economic success is right by many global companies. Procter & Gamble, West
Marine and Hewlett Packard, have managed to reduce total supply chain costs with
collaborative activities in Supply Chain Management while increasing their accuracy
of the forecasts regarding sales and demand. [2] The cooperation processes of a
supply chain should meet the following requirements:

The collaboration partners should be integrated into all supply chains processes and
share information as well as resources. This includes the entire planning, demand
forecasts and the order exposure or the distribution of tasks.

Furthermore, the number of business partners to be recorded in cooperation activities
should be determined and further factors such as cooperation period and investment
amount are contractually agreed to promote sustainable cooperation.

The ISO standard 44001 (Collaborative Business Relations Standards) can help to
accompany companies ETLANG of the new objectives of logistics and to minimize
the risks associated with collaborative processes. This article is intended to serve as
a guideline for decision-makers who are in the development of supply chain
applications. The description of ISO 44001 takes place primarily through the historical
development process and the detailed description of all elements of the ISO 44001
standard.

2. THE DEVELOPMENT OF THE ISO 44001 STANDARDS

Generally, the International Organization for Standardization (ISO) is to be
understood as a global merger of national standardization organizations (ISO
member organizations). The work for the preparation of international standards is
usually carried out by ISO technical committees. Each member organization has the
right to propose a topic to the Technical Committee and to be represented by this
committee. The work also involves international government and non-governmental
organizations in cooperation with the 1SO. ISO works closely with the International
Electrotechnical Commission (IEC) in all issues of electrotechnical standardization.

The 1SO 44001 standard regulates the cooperation of companies with the aim of the
maximum benefit, which can be drawn from a collaborative cooperation. This
happens in terms of costs, opportunities and the contracting processes. In other
words, the standard 1ISO 44001 deals u. A with the organization and management of
supply chains. [3] The standard can be applied to all types of organizations,
regardless of the company size, legal form or the purpose of the organizational
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purpose. I1ISO 41001 is based on the 1990-founded International Institute for
International Cooperation (ICW) in England. The organization was founded with the
purpose of supporting joint activities of organizations to make common work practices
more efficient. The standard is based on the British standard BS 11000, which was
originally developed as PAS 11000 (2006) from 2006. The following figure shows
the basic structure of the BS 11000-1 standard.

Strategic Engagement  Management

Awareness Partner Selection Staying Together
Knowledge Working Together Exit Strategy

Internal Value Creation
Assessment

Figure 2 - Structure BS 11000-1 (Own representation, 2022)

The further development of the BS 11000 consists mainly in that competences and
behaviors of the collaborators find a place and their effects on the supply chains is
more focused on the focus. The main difference thus consists in how the prescribed
content is structured. The amendments are thus the use of the basic structure or the
importance of common commitments at administration level. Even exit launches are
highlighted strongly than in the predecessor form. The ISO 44001 can thus be
understood as a blueprint for a generic management system for all new and revised
management system standards of the future. This structure is referred to as a "high-
level structure” or "HLS" and facilitates organizations through the consistent
alignment of multiple standards and save time and resources. The new, revised
structure illustrates the following figure.[4] The individual components are marked
with numbers and are explained in more detail below. They follow the HLS, which
creates a strong focus on the upscale management and the context of the
organization. The HLS always consists of ten points:

1. Scope

2. Normative references

3. Terms

4. Context of the organization

5. Leadership & Leadership

6. Planning (for the management system)
7. Support

8. Operation

9. Evaluation of performance

10. Improvement
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Figure 3 - ISO 44001 Management System (BSI, 2022)

3. REQUIREMENTS OF ISO 44001:2017

In the following, the scope of international standards and the requirements for a
successful identification, development and management of cooperative business
relationships should be discussed.

Thus, as the first clause of the ISO 44001, the "riflescope” (1) will be described. It
allows organizations (industry and six-independent) to work together at different
levels.

The second clause, which of the normative references (2), refers to the same
numbering scheme, as with all other ISO management system standards.

The third clause, terms and definition (3) has the peculiarity that relevant terms are
not listed in alphabetical order, but they are listed relative to their conceptual
meaning.

The fourth clause, the context of the organization, focuses largely with the value
creation concept. Both internal and external problems should be set out and the
expectations of all stakeholders should be included.

The fifth clause, the leadership, should emphasize the role of top management.
Explicably made in complementing 1SO standards to the role of CEO's and whose
tasks are described in detalil. [5]

The sixth clause, the planning, focuses on the operational planning of the measures.
At this point is also debated about risks and opportunities identified in section 4. Risks
are measured at the potential impact and should therefore be appropriate. In addition,
measurable goals and their framework conditions are determined and
communicated.

The sieving clause, support (7) refers to the implementation of the planned
measures. An implementation usually requires all available resources. Specifically,
this means that the respective organizations must provide the contributing persons
with the necessary skills. For this purpose, trainings and developments of employees
are often required. Knowledge of the Cooperative Relations Directive and the impact
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of your work on the business relationship, include these training. A Corporate
Relationship Management plan is also required. He helps to define operating
processes and procedures and to link them to those of the cooperation partners.

The eighth clause, the surgery, explains an eight-stage path of a cooperative
business relationship. It also describes the tasks and activities of the organizations
involved throughout the process. The following table summarizes the eight stages:

[6]

Table 1 - eight-stage path of a cooperative business relationship, 2022

Keyword Description
Awareness Identify if collaboration is an option for
the organization
Knowledge Identify the benefits of, and build the
business case for, collaboration
Internal assessment Identify if an organization is
able to collaborate
Partner selection Set the process to find
appropriate partners
Working together Develop a model for collaboration
Value creation Develop a process for continual
improvement
Staying together Manage, monitor and measure
the relationship
Exit strategy Develop a mutually beneficial way

to end a collaborative relationship

The ninth clause, the performance evaluation, deals with the measurement and
evaluation of the collaborative business relationship management system. Particular
attention is paid to the effectiveness. The selection of the measuring methods plays
a big role here. The data should meet the quality criteria of scientific research and
also the time of evaluation is to be considered. Here, organizations should determine
in advance which information about evaluation is necessary and as they are
determined. The evaluation of a relationship may include various aspects or values
that should be communicated transparent and lens to all process participants.

The tenth clause, the improvement, calls organizations to a continuous improvement
in the management system. For this purpose, possibilities and potentials for
improvement should be identified. Specifically, it is advisable that the companies
involved react to non-conformities and take appropriate action. Furthermore, it should
be noted if further, similar non-conformities exist or can occur at a later date.

Advantages:
This shortened overview of the high-level structure shows that ISO 44001, as well as

all other standards for other management systems, can be applicable almost to each
organizing form by the uniform, but also very rigid structure. The benefits of the HLS
is also due to the fact that the use of industrial core texts as well as uniform terms
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and definitions are highly facilitating the understanding and use of the standard for
users. Furthermore, the ISO 44001 is not much simplified with the HLS, the concept
is also transferable to other management systems. Thus, redundancies are avoided
in processes and reduces the effort of evaluation. Consequently, related
management systems can be integrated quickly and effectively into existing systems.
Here is usually the ISO 9001 the basis, a standard for quality management systems,
which focuses customer expectations as well as for the product or service relevant
legal and regulatory requirements. [7]

Internal audits can also be carried out more efficiently with integrated management
systems. This is possible because several standards can be used at the same time
and thus synergy effects are possible.

4. COLLABORATIVE ORGANIZATIONS IN PRACTICE

For Industry 4.0 and the associated digitization, the first clause seems to be a high
priority.

Here, the manufactured products may be of a variety of ways and collaborate
companies with a variety of philosophies. For the cooperation, for example, joint
ventures should have the same value as well as established corporations. It should
also be mentioned that in the course of digitization collaborations with a wide variety
of professionals, the rule, not the exception will be.

According to Professor Jeshke (University of Aachen) there is hardly a professional
field, which is not questioned by the progressive digitization. In the field of
collaborative production workplace, this trend is most obvious. The Aachen University
with its Faculty of Mechanical Engineering specializes in automation solutions with
lightweight robots. As a certified system integrator of Universal Robots (UR), the
research group for Professor Jeschke has unrestricted access to a comprehensive
partner network and can therefore implement targeted COBOT (collaborative robots)
- solutions to the customer. [8] The operation of the machines is efficient, targeted
and autonomous. For example, two robots stack themselves on each other while
analyzing the movements and operations of the other and aligned his own action. So
robot 1 is waiting when robot 2 operates in its radius and seeks those stones closer
to him.

This e.g. Example is a typical application with a classic production workstation in
which workers are already replaced by machines. This technical progress is not
automatically beneficial to employees, as there is no need for his activity. Whether
this marks the end of classical wage work offers room for future discussions and gives
rise to further research.

5. POTENTIALS OF THE ISO 44001:2017 STANDARD
Due to globalization and complex integration of the companies, it can be assumed

that competitive pressure can be further increased and counteract the importance of
standardization standards of this complexity. Standardized processes and products
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are therefore not only an instrument for reducing complexity, but are also a measure
for quality. As a result, products and processes can be made comparable, synergy
effects used and best saved energy and resources. The aim of normalization is to
ensure that each product, or each process is performed in the same manner. Thus,
a certain consistency and continuity can be achieved, which is associated with some
advantages. Standardization offers a variety of advantages for all cooperating
process participants. For example, the cost of learning curve effects, which are
caused by constant exact repetition, can be reduced up to 30%. Waste is the most
obvious cause of losses. This applies in particular to not value-adding activities on a
production process. [9] Less waste also means less waste, which positively
influences the complete range of disposal logistics and is finally more environmentally
friendly.

In addition, standardization is a way to increase efficiency in production and service
processes. Cycle times can be reduced by standardizing uncertainties and value-
adding activities in the processes and thus reduces superfluous activities. Thus, a
shortening of the cycles is guaranteed delivery times shortened. However, at this
point, so-called rebound effects can be pointed out which achievements achieved by
efficient processes can be destroyed by a multi-consumption again. [10] As in the
example shown, customer satisfaction is in focus, it should also be advisable to
attract the already mentioned 1SO 9001 quality management system.

Overall, efficiency plays an important role in decision-making in collaborative
approaches. It is often the decisive point to enter collaborations is the potential
resulting from common platforms. The standards for this are held in ISO 44001: 2017.
The New Economy companies better enhance the potential of Big Data, Platform
Economics, and Ki, which will show, for example, the return on sales. Figure 4 shows
revenues in euros per employee of Daimler AG and Facebook of the 2010-2020.
They should be representative of both concepts as representatives of the Old
Economy and the New Economy.[11, 12]
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Figure 4 - Sales per employee in euros
(Own representation, 2022)
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Facebook employed more than 58,000 employees in sales of over 70 billion euros in
2020. This corresponds to sales per employee of approx. 1.2 million euros, while
Daimler is less than half, only around 520,000 euros. The example of the automotive
industry can be shown that the basic concept of vehicle production has hardly
changed since Henry Ford. Although Daimler has introduced in Sindelfingen
(Germany) with the "Factory 56" a new innovative, flexible and € 2.1 billion, the idea
of factory production remains. [13] It remains with thousands of employees in many
production plants, with a factory area of 2,950,697 m?.[14]

An dem genannten Beispiel zeigt sich das enorme Potenzial, welches sich, zu einem
erheblichen Teil verursacht durch Synergieeffekte, ausschdpfen Iasst.

6. PLATFORMS AS A COLLABORATIVE CONCEPT

In contrast to the 1SO 9001, ISO 44001 is a standard concentrated on shared
platforms. Specifically, it is about establishing sustainable business relationships and
to provide a cooperative work environment in the joint performance of organizations
jointly. The contractual agreements and obligations are in the foreground, less the
corporate culture or customer satisfaction (as with ISO 9001). [15] In detail, inter alia,
inconsistencies of the treaties are identified, set out strategies for mutual
understanding between organizations, prepared framework conditions of contracts or
regulates resource use.

The challenge is now to transfer these standards (in particular ISO 44001: 2017) to
the new trends of economy - and thus also the logistics - and implement the
standards. Platform solutions are increasingly being established as a technical
solution and can be seen as a "type" of collaborative solutions. The so-called crowd
is a now popular concept that provides the outsourcing of individual entrepreneurial
tasks to a large number of private individuals. The Internet serves as a
communication medium and as a resource warehouse. [16] Crowdsourcing can
therefore be understood as a distributed online solution and production model to use
the company's collective intelligence of online communities. In addition,
crowdsourcing is to be understood as a combination of top-down management
processes with open bottom-up innovation processes and can be used by
organizations to solve problems associated with information management or
understanding. [17] An example and at the same time the counter-design the Old-
Economy model of Daimler, a decentralized production in so-called micro factories
should be close to the customer. Local Motors, an American car manufacturer for
company founders and CEO Jay Rogers, uses the core principles of the use of
techniques such as open source and crowdsourcing and counts as a pioneer of these
ideas. Distributed to currently four locations, a production hall only takes about 4600
mZ2. The production of various components, including the carbon fibre chassis is
adopted by the 3D printer. The model "Olli", an autonomous shuttle bus, consists of
a few parts, whereby engine, battery and cable are purchased. The production of the
vehicle is manufactured using additive manufacturing techniques, including 3D
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printing, and has been in use since January 2020 on the United Nations ITCILO
campus in Turin (Italy). [18] At this point, standards such as ISO 44001: 2017 help to
make the collaborative connection transparent and efficiently.

Special advantages can still be assumed in the technology industry. This is especially
true if these companies are still quite young in their development and have not yet
had the necessary organizational resources, but have a high level of special
competence in the industry. This allows ambitious companies to use an online
marketplace ("Mechanical Turk" from Amazon), which offers opportunities work and
requires human intelligence. [19] The occasional jobs offered on such a platform are
manifold and range from research tasks to video analyzes of advertising films. In
order to earn money quickly and easily in this way, data must be provided in large
guantities and different form (e.g., videos or prices) via platform and the feedback,
thus ensuring the data return. These necessary physical resources can be
understood as a prerequisite that standards for management systems are ever
implementable. Furthermore, Crowd Workers are in the broadest sense of
entrepreneurs, on their own responsibility in employment law and carry their risks
(e.g., health insurance, etc.) themselves. Labour legislation, the reward, working time
or dismissal protection, is currently not available at least in the German-speaking
area. Crowd working thus undermines the principle of social security, which is based,
among other things, the economic economic model. This fact forms another criticism
of the established integrated management systems. These special contractual
aspects, such as the regulation of the respective workplace of the collaborative
partners, lets ISO 44001 miss.

7. OUTLOOK AND RECOMMENDATIONS FOR ACTION

Digitization penetrates almost all employment areas. Collaborative processes, strong
networks and platforms are to be replaced with rigid hierarchies. The ever-
crosslinking economy requires better bundling of creative power reserves. Even
demanding tasks can be disassembled very little product and thus distributed
worldwide to the best-appropriate crowd workers. The published theories according
to Case Gate, Liability of Newness, Liability of Adolescence and Liability of Smallness
show that usually young companies must manage a lack of resources and skills as
well as missing networks that significantly increase the risk of insolvency. [20] To
reduce this risk, for example, the innovative description could provide models
according to the model of Local Motors. Furthermore, in addition to collaborative
partnerships on standards, especially on 1SO 44001: 2017 should be used. In
particular, collaborative work in conjunction with crowd working, the idea of the
component portal, based on the component model according to Faltin, can be
structured (corporate processes as clear as possible and matching them. A nearly
perfect interlocking of the process sequences and identifying and eliminating
superfluous, not only helps the efficiency to increase, but also the environment too
beautiful. [21] The cost-effective way to obtain a wide range of services on Demand,
ie without fixed costs and, above all, without own resource construction, is therefore
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attractive for newly established companies. They emphasize the reduced time-to-
market span, which is made possible by simultaneous communication and task filling.
[22] In addition, tasks can be outsourced and resources are increasingly being
purchased online via platforms. In order to fully exploit these potentials, it is
necessary to build comprehensive knowledge regarding the possibilities and
potential of crowd working and on the other hand to familiarize themselves with the
technological conditions. Also, at this point, the standard helps for integrated
management systems with its high-level structure.

In summary, therefore, the following concrete recommendations for action with
regard to collaborative, digital work can be stated:

Process management should be professionalized:

In order to smoothly integrate individual process chains into the overall process, in
addition to the technical requirements, further training of employees along the HLS
is also necessary. This is the basic prerequisite for synchronizing the various tasks,
in different places, with partly different technical requirements and level of knowledge.
For this purpose, an exact understanding of roles must be present among all
employees involved (ISO 44001) in order to be able to evaluate and prioritize the
respective process chains with regard to their contribution to value creation and risk
aspects.

Interfaces between the actors should be automated:

For those IT components that communicate in the process chain, it is advisable to
develop communicators (facade patterns) as uniform interfaces (especially suitable
for soft projects). You provide the required services with defined interfaces. As an
intermediary, the Facade object ensures that access or communication with the
individual components of a subsystem is simplified and thus the direct dependence
on these components is minimized. [23]

Networking should take place with a standardized data schema:

The exchange of data should take place on the basis of structured, machine-readable
extensible markup language (XML) documents. A text-based data format that can be
opened, read, and edited by almost any editor. The wide distribution and the
comparatively easy handling are ideal for collaborative projects. The only drawback
is that a structure stored in XML format requires more disk space and thus processes
more slowly than, for example, a binary format. Typical areas of application for XML
formats are, for example, representations of customer databases.

The collaboration should not be based exclusively on economic objectives:

Economic goals should be defined along the HLS and fixed in writing. Furthermore,
this is also recommended with values and ecological goals. The agreement on etic
ways of acting and sustainable value creation should also be part of the contractual
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framework between the organizations. This is the only way to create sustainable
cooperation.

The responsibilities and liability conditions should form part of a joint group:

Along the HLS, the role - and thus also the claim for liability and liability responsibility
- of a CEOQ's explicitly described. In addition, in terms of these aspects, absolute
transparency in each process manager should prevail. The liabilities should therefore
be transferred not only in addition to the responsibilities, but also clearly
communicated.

Avoid rebound effects:

The great economic potential, which speaks for a standardization of collaborative
cooperation is the chance of enhancement, this is usually associated with rebound
effects. If more energy is consumed by the more frequent use of the products
(because they have become cheaper or easier with savings), more waste is produced
or more CO2 is expelled than was the case before the efficiency-enhancing
measures, the discussion of environmental protection and Resource conservation
Your effect. More use means more consumption in this case. Therefore, collaboration
partners should agree on the following questions:

How useful is a product?

How democratic is decided within the collaborative organizations?
How and to whom is the (possible) profit distributed?

How transparent are supply chains?

What are the working conditions in the respective production sites?

A cooperating corporate world is a chance and a utopia of economic history.
Standards, such as ISO 44001: 2017 can help ensure collaborative solutions easily,
quickly and sustainably. However, it also requires an extended focus, outside the
economic point of view, in order not to remain in an efficiency growth trap. The
requirements for standards should therefore raise the question of how collaborative
solutions lead to a more equitable, social and more efficient (within the meaning of
resource-saving).
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