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Uvod

Medzinarodna vedecka konferencia ,Vplyv Industry 4.0 na tvorbu pracovnych miest* nadvazuje na
tradicne poriadené konferencie Fakulty socialno-ekonomickych vztahov v oblasti riadenia ludskych
zdrojov a personalneho manazmentu. Konferencia sa kona v prostredi kupelného mestecka
TrenCianske Teplice a kona sa v ramci projektu VEGA: ¢€.1/0430/18 Vplyv Industry 4.0 na zmeny
pracovnych miest, s podporou SOVA DIGITAL a.s. Zameriava sa na aktualne otazky trhu prace a
vplyvu 4.priemyselnej revolucie na zmeny na trhu prace, v oblasti riadenia ludskych zdrojov,
vyhladavania zamestnancov, pracovnej migracie, sociolégie, politolégie, pravnych disciplin,
hospodarskej politiky, medzinarodnych vztahov, regionalneho rozvoja, demografie a na problematiku
zavadzania novych technoldgii vo vSetkych oblastiach spolocenského Zivota.

Na plenarnom zasadnuti vystupi Ing. Martin Morha¢ predseda predstavenstva SOVA Digital a.s.
Medzinarodny vedecky a organizacny vybor zaruCuje jej kvalitu. Pod jeho vedenim je vydany
predkladany recenzovany zbornik prispevkov,

Cielom konferencie je stanovit zakladné otazky pre nezavisly zakladny vyskum, ktory bude
realizovany v ramci projektu VEGA, realizovany na Fakulte socialno - ekonomickych vztahov

Trenc&ianskej univerzity Alexandra Dub&eka v Trencine.

Introduction

The International Scientific Conference "The Impact of Industry 4.0 on Job Creation” builds on the
traditionally organized conferences at the Faculty of Social and Economic Relations in field of Human
Resources and Personnel Management. The conference, being supported by SOVA DIGITAL, Inc.,
takes place in the city spa of Trencianske Teplice and takes place within the project of Slovak Ministry
of Education Grant Agency VEGA: Reg. No.1 / 0430/18 ,The Impact of Industry 4.0 on Job Changes*.
The conference scope is focused on current labor market issues and the impact of the 4th Industrial
Revolution on changes on labor market, human resources management, employee search, labor
migration, sociology, political science, law, economic policy, international economic relations, regional
development, demography, and new technologies implementation in all areas of social life.

The plenary session will be held by the keynote speaker Ing. Martin Morha¢ - the Board of
Directors Chairman of SOVA Digital, Inc. The International Scientific and Organizing Committee
guarantees the conference quality and under its leadership submitted papers are published in this
Conference Proceedings,

The goal of the conference is to outline the principal questions set for independent basic research,
which will be executed under the VEGA project, being solved at the Faculty of Social and Economic

Relations, Alexander Dubc&ek University in Trenc&in.
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ZNALOSTNA SPOLOCNOST AKO OBRAZ “SOLLEN” V CASE
REVOLUCIE 4.0

KNOWLEDGE COMPANY AS THE PICTURE OF "SOLLEN" IN TIME OF
REVOLUTION 4.0

Marian AMBROZY*
Eva HVIZDOVA 2
Bozena SOWA3

Abstrakt: Prispevok sa zaoberd vztahom predstiv, kam by mala smerovat znalostnd spoloc¢nost v
zmysle optimalneho naplnenia vizie, k obrazu vzdelavania. Pokusame sa v nom o polemiku s
Druckerovym pojmom znalostného pracovnika, kde sa zaroven zamyslame nad mozZnostami
integracnej ulohy konkrétnych disciplin vedenia. Domnievame sa, ze vedy samotné nemozu preberat
taku ulohu, a tak ju nemoéze mat ani nejaky derivat informatiky, ani humanitna veda. Usilujeme sa
poukazat na klucovy charakter vzdelania v znalostnej ekonomike, pricom upozorniujeme na problém
jeho fragmentarizacie a formalizacie. V empirickej casti prispevku vyhodnocujeme riadené rozhovory
so Spickovymi vedeckymi osobnostami, ktoré su orientované na vztahy vzdelavacej sustavy Slovenska,
systemu vied, marketingu a etiky vo vzdeldavani a vo vede sbudovanim znalostnej spolocnosti.

Kruaéové slova: znalostna spolocnost, znalostnd ekonomika, vzdeldavanie

Abstract: The paper deals with the relationship of ideas where the knowledge society should aim in
terms of the optimal fulfillment of the vision, the image of education. We try to discuss the polemic
with Drucker's concept of a knowledge worker, where we also contemplate the possibilities of the
integration role of specific leadership disciplines. We believe that science itself can not take on such a
role, and it can not have any derivative of informatics or human science. We strive to point to the key
nature of education in the knowledge economy, drawing attention to the problem of fragmentation and
formalization. In the empirical part of the contribution, we evaluate interviews with leading scientific
personalities that are oriented to the relationships of the Slovak educational system, the science
system, marketing and ethics in education and the leading of the knowledge society.

Key words: knowledge society, knowledge economy, education

JEL Classification: A 23,0 34,123,124

1. UVOD

Znalostnu spolo¢nost’ povazuje Anton Blazej (Blazej 2012) za jeden z pilierov XXI.
storoCia. Jestvuje zékladny rozdiel medzi terminmi informécia, vedomost’ a znalost. Ako to
pregnantne vyjadril Stefan Kassay (Kassay 2014), informacia moZe jestvovat izolovane,
vedomost’ obsahuje suvislosti so Strukturou poznatkov, znalost’ zasa uchopuje aj aktivnu
zlozku, vedomosti vich schopnosti akcie. Izolované informécie sa nedaju vyuzit' bez
poznania suvislosti. V informacnej spolocnosti jestvuje nebezpecenstvo fragmentarizacie
poznania. Znalostnd ekonomika by mala poznanie defragmentarizovat’. Natiska sa stvislost’
rozdielu medzi mechanickym a dialektickym myslenim. Hoci rozoznavame znalosti tacitné,
implicitné a explicitné, nds zaujimaja explicitné znalosti.

! PhDr., PhD., MBA, Vysoka $kola medzinarodného podnikania ISM Slovakia v PreSove, Duchnovi¢ovo
namestie 1, Presov, 080 01, Slovensko, ambrozy@ismpo.sk
2 Ing., Ph.D., MBA, Vysoki $kola medziniarodného podnikania ISM Slovakia v PreSove, Duchnovi¢ovo
namestie 1, Presov, 080 01, Slovensko, hvizdova@ismpo.sk
3 PhD., WSPiA University of Rzeszow, ul. Cegienialna 14, Rzeszow, 35 — 310, Polska, Bozena.Sowa@wspia.eu
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Znalostnd ekonomika intelektualizuje pracu. Pre poznanie platia epistemologické
zékonitosti. Dolezité su tu také suvislosti ako je teodria pravdy, konzistentnost' systémov,
Godelove teorémy a tym dana nemoznost’ konzistentnej suvislosti vied. Hilbertov program sa
stal nedosnivanym snom. Terminy vagnost' anaivny logicky izomorfizmus sa stali
mementom voéi prvoplanovému optimizmu prvej tretiny XX. storo¢ia. Dal§im vyznamnym
faktorom je paralelné jestvovanie plurality teorii. Napriek tomu jestvuji vo vede integracné
zoskupenia, ako ukazal napr. Jan Bodnar (Bodnar 2005). Nejde vSak len o systematizaciu
Struktary vedomosti, ale aj o Systematizovanie vzdelania. Pravda, conditio sine qua non je
moznost plne sa uplatnit’ na poli vedy v zmysle slobody vedeckého skiimania. Mdzeme
rozoznat dva druhy indikatorov znalostnej ekonomiky, charakteristiky alebo prejavy
znalostnej ekonomiky a vykonnostné, resp. output ukazovatele, pricom dalej mozno
rozoznavat' delenie na indikdtory zalozené na charakteristikdch znalostnej ekonomiky a
vykonnostné indikatory.

2. CIE A METODOLOGIA

Stadia sa pokusa zistit aktualne nazory poprednych slovenskych vedcov na aktudlne
otazky spojené s problémom znalostnej ekonomiky a znalostnej spolo¢nosti, ako aj vyjadrit’
stvislosti medzi vzdelavanim, spolo¢nostou a ekonomikou. Teoreticka Cast’ je venovana
reflexii stcasného stavu problematiky doma a Vv zahranié¢i. Usilujeme definovat’ pojem
znalostnej spoloc¢nosti a vymedzit' ho oproti pojmu informacnej spolo¢nosti na zaklade
diStinkcie medzi informaciou, znalostou a vedomostou. Informacie st determinované
narastom zloZitosti. Opierame sa pritom o ndzory mnohych vyznamnych odbornikov, ako
Stefan Kassay, Anton BlaZej, Jozef Kelemen, Ladislav Andrasik, Milan Hejny, Peter Drucker,
Konrad Liessmann. Usilujeme sa o filozoficka reflexiu problematiky znalostnej spolo¢nosti.
Usilujeme sa predovsetkym konfrontovat’ pojem znalostny pracovnik, ktorého autorom je
Drucker s reflexiou vedy u Martina Heideggera. V kontexte znalostnej ekonomiky sa praca
zaobera aj podnikanim a kompetenciami manazera. PokuSame sa ukazat, Ze znalostna
ekonomika funguje aj v systéme humanitnych vied. Zaroven sme si dali za ciel’ vysporiadat’
sa s poverou, ze znalostnd ekonomika je pre humanitné vedy likvida¢na. Teoreticka Cast
Studie sa usiluje vyjadrit’ filozofické suvislosti medzi budovanim systému vied, vzdeldvanim,
spolo¢nostou a ekonomikou. Autorom pojmu je zndmy rakusky teoretik manazmentu Peter
Drucker.

Cielom empirickej cCasti Studie bolo posudit, v akom S$tadiu je postavenie znalostnej
ekonomiky na Slovensku v jej sirSom diapazone, na zaklade nazorov odbornikov z viacerych
vednych oblasti. K téme znalostna ekonomika a Skolstvo sme pripravili prieskum, ktory bol
urobeny na zéklade desiatich otazok. Samotné otdzky sme polozili mnohym renomovanym
odbornikom. Aj ked’ nie kazdy z oslovenych sa citil kompetentny odpovedat’, rozhovor ndm
poskytlo devit Spickovych slovenskych vedeckych osobnosti: prof. RNDr. Jan Kostalik,
DrSc., prof. Ing. Ladislav Andréasik, DrSc., akad. prof. PhDr. Ing. Stefan Kassay, DrSc., akad.
prof. Ing. Stefan Luby, DrSc., ¢len — korespondent SAV, prof. Ing. Julius Alexy, CSc., prof.
Ing. Milan Sikula, DrSc., prof. Ing. Anna Satanova, CSc., prof. PhDr. Rudolf Dupkala, CSc.,
prof. PhDr. Dalimir Hajko, DrSc.. Prieskum pozostaval z otdzok rézneho zamerania, na ktoré
odbornici z réznych vednych disciplin odpovedali podl'a svojich nazov a dispozicii.

3. RIESENIE PROBLEMU / VYSLEDKY / DISKUSIA

Znalosti su povazované za Stvrty vyrobny faktor ekonomiky. Je to spojené iSjavom,
nazvanym informa¢na globalizacia. ,JIde o schopnost nachddzat, vytvéarat, hromadit,
prendSat’ a vyuzivat nové poznatky, Co treba povazovat za rozhodujuce pre dalsi
ekonomicky, socidlny a kultirny rozvoj kazdého statu” (KuzmisSin 2000, s. 18). MoZno
stihlasit’ s kon3tatovanim, ktoré napisal Berawi: ,,Zijeme vo svete plnom hmatatelnych a
nehmotnych tdajov, kde niektori 'udia mézu ziskat' vyhody z osobnych informacii inych s
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malymi obmedzeniami a takmer Ziadnym dohladom® (Berawi 2018, s. 430). Pokial
terminologicky analyzujeme terminy informacia, znalost vedomost, mozeme sa odrazit
z distinkcii terminov, ako ich chape Stefan Kassay (Kassay 2014). Informécia mézZe byt dana
osamotene aje vnimand bez Strukturdlnych suvislosti. Vedomost znamend spojenie
S interpretaciou a suvislostami. Znalost neznamend bohemisticky ekvivalent terminu
vedomost, ale znamena to vedomosti v akcii, t. j. vedomosti v dimenzii akénosti. Znalost’ je
suCast’ kognitivnych schopnosti, poznatky v konglomerate kompetencii, ktoré umoziuju ich
pouzitel'nost’ (Kelemen 2007).

Ak moznosti zotrvat’ len na prvoplanovej baze informécii mézeme vycitat' fragmentarnost,
potom sa jej pokusa vyhnut prave koncepcia znalostnej spolocnosti. Mézeme sa opriet
o0 teoretické poznatky B. M. Kedrova, ktory hovori o integracnych procesoch vo vede:
cementacia, fundamentacia, pivotacia. Bodnar varuje pred redukcionizmom, napr. chémie
a bioldgie na fyziku (Smart, Szent — Gyorgyi) (Bodnar 2005). Vytvaraju sa integrané utvary,
ktoré st vdazbou dvoch — troch pribuznejSich disciplin. Ak sa Bodnar pyta, ¢i mozno vednu
oblast’ ako celok pokladat’ za integracny utvar, jednu odpoved’ pontka prave Kedrov, ked’
vnima filozofiu ako generalnu vedu, v stvislosti s ponimanim filozofie v marxizme ako vedy.
Treba upozornit’ aj na prispevok L. AndréSika, ktory hovori, ze z ekonomie vedomosti
V uzSom zmysle sa mozZzeme posunit’ na vyssiu uroven cez kvazinoogenézu, t. j. cez poznanie
suvislosti, celostnych vztahov, neformdlnych znalosti, ¢ize vedomosti v Struktirnych
stvislostiach s usilim o prepojenie do urcitého holistického obrazu (Andrasik 2007). Pravda,
dolezity je rychly transfer vedomosti z univerzit do priemyslu, ¢im sa zaoberaji napr. Calvo
a kol. (Calvo a kol. 2018).

Dovolime si suhlasit’ s Druckerom v tom, ze Ziadne vedy — a teda ani humanitné — nemé6zu
mat’ interga¢ni ulohu v poznani (Drucker 1993). Veda skuto¢ne nemoéze integrovat’ ostatné
vedy, na to jednoducho neméa kompetencie. VSetky vedy su rovnocenné, v tom nemozno
Druckerovi oponovat. Veda ako celok je brana vicsinovo pozitivne. Zatial' ¢o ideologicky
scientizmus je dost’ zriedkavy, to, ¢o sa predpokladd ako vedecka pravda, bezne sluzi ako
dokaz pre Siroku Skalu ndzorovych pozicii (Hemminger 2017). Mézeme s Druckerom viest’
imaginarny dialog, ¢o myslel ,rozumenie vedam“? Ak ide len o poznanie V ramci
vSeobecnych vedomosti, toto len zriedka moéZe produkovat novy poznatok, aj ked
| porozumenie veddam moéze byt mnohokrat napomocné pri aplikacii poznatkov. Druckerov
nazor o tom, ze slobodné umenia rozdel'uju, vobec nezdiel'ame. Jeho pochopenie znalostného
pracovnika, ktory méa porozumenie vedam, musime doplnit’ v suvislosti s Heideggerovym
varovanim (Heidegger 2013) pred fachidiotizmom ako dosledkom priliSnej Specializacie.
,»Vznik historicity v dvadsiatom storo¢i a zvySenie doleZitosti historie a filozofie vedy je
klaiCovym vedlajsim produktom Heideggerovej prace* (Nobre, Duarte a Jacquinet 2018, s.
187). Utrafeny je nazor, ktory zastdva filozof Slomski ,je sprdvne brat do uvahy
interdisciplinarnu pracu, pretoze rieSenie problému vyzaduje, aby sme sa zaoberali tou istou
otazkou z ro6znych uhlov pohladu ana v tom istom ¢ase si vyzaduje Specifické znalosti v
oblastiach, ktoré nie su spojené* (Slomski 2018, s. 67). Druckerov obraz znalostného
pracovnika musime doplnit’ minimalne v dvoch pripomienkach: a) potrebni su aj Specialisti,
ktori sa pohybuji v dvoch, niekedy troch odboroch na S$pickovej urovni a vtedy mozu
produkovat nové poznatky, b) je potrebné vyvarovat sa negativhym trendom
v prevadzkovom charaktere vedy v zmysle ovplyviiovania obsahu vedeckého sktimania
nakladateI'mi a r6znymi lobistickymi skupinami, ktoré sa usiluju verejnosti vStepit' urcité
nazory a obrazy. Kassay ukazal, ze Druckerovi ,,znalostni pracovnici® budu patrit’ technike
anie prirode (Kassay 2014). Heideggerova kritika niektorych rysov vedeckej prevadzky je
takmer zhodna s Kassayovou a je korelativom predstav rakuskeho teoretika Druckera.

Niektori teoretici upozorfiuju aj na urCiti ideologickt indoktrinaciu v ekonomickych
vedach. Kellecioglu tvrdi, Ze ,,ekondmovia stojaci na dominantnej ndzorovej pozicii (viac ako
nesuhlasiaci ekonomovia) maji kombinéaciu naivity a ne€estnosti o urovni ich objektivnosti.
Este dolezitejSie je, Ze nejasné normy brénia transformécii pretoze vytvaraju iluziu
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nestrannosti a vedeckych Standardov, ¢o stazuje podporu pripadu alternativ (Kellecioglu
2017, s. 20). Spominany autor sa nazdava, Ze ekonomika je viacej nez iné vedy, najma
prirodné vedy, ovplyviiovana normami.

LStvrtd priemyselna revolucia je zaloZenad na koncepcii inteligentnej tovarne. Siroké
tovarne maju uplne novy pristup k vyrobe* (Crnjac, Veza a Banduka 2017, s. 21). Niektori
autori vidia integrativnu ulohy vypoctovej techniky v ramci priemyselnej revolacie 4. 0.
Podstatou vizie priemyslu 4. 0 je vSadepritomné interné prepojenie veci, l'udi a strojov.
Charakteristickou ¢rtou odvetvia 4.0 je rozhodujica tloha uc¢innosti organizacie na vymenu
informadcii (Kolesnichenko, Radyukova a Pakhomov 2019, s. 73). Ako upozoriiuje Munkacsi
(Munkacsi 2018), spotrebitelia si na internete vymienaju informacie a skiisenosti s produktmi.
Virtualny svet a fyzické objekty v redlnom svet spolupracuji za ucelom optimalizicie
planovania taktiky d’alSich vyrobnych krokov. ,,Vypoctova technika bola jednou
z najplodnejsich oblasti integracie, ¢lenenia a zosuladenia Siroké spektrum disciplinarnych
vstupov, od humanitnych vied k tvrdym vedam* (Nobre, Duarte a Jacquinet 2017, s. 188).
Internet ako robustny néstroj urcite disponuje potencidlom v oblasti stimuldcie znalostnej
ekonomiky, podporuje rozSirovanie inovacii, budovanie znalostnej zdkladne osobnosti ako aj
rozvoj technologickych oblasti (Bogoviz a kol. 2019, s. 44). Na akademickl otazku, ¢i su
informacné systémy vedou, odpovedaji napr. Dennis, Valacich a Brown, Ze jednoznacne ano
nakol’ko ,.Cerpaju a vytvadraji poznatky v podobe mnohych réznych disciplin vratane
psychologie, sociologie, matematiky, ekondmie, informatiky a inzinierstva® (Dennis,
Valacich a Brown 2018, s. 211). Integrativnu Glohu zohrava filozofia, ktora vedou nie je.
Filozofiu za vedu povazuju niektori fenomenologovia inSpirovani Husserlom, ktori ju vnimaja
ako prisnu vedu 0 podstatach, ktora pracuje metédou fenomenologickej a eidetickej redukcie.
Heidegger pritom hovori, ze filozofia je metatedriou vedy (a filozofia ako takd zotrvava na
filozofickych fakultach len s ohl'adom na historické tradicie), Wittgenstein zasa upozoriuje,
ze filozofiu mozno dat’ nad alebo pod konglomerat vied, ze samotna disciplina vedou nie je,
a teda nemdze sa k vedam priradit’ ako jedna z nich. Kedze reflektivna tloha metodoldgie
vedy, filozofie vedy, do istej miery aj logiky a epistemologie, mdze o vede systematicky
pojednavat’, integrativnu tlohu vidime prave vo filozofii ako v discipline, ktord vedu moéze
reflektovat’ na vSeobecnej urovni ako jej mozna metatedria. Zarovein by tym bola vypocuta
opravnena vycitka Druckera, podl'a ktorej humanitné vedy nemdzu mat’ integra¢nu ulohu,
ked’ze vSetky vedy su rovnocenné.

Kritické pripomienky k téme znalostnej spolo¢nosti ma i Liessmann (Liessmann 2009).
Mysli si, Ze vyskumny potencial moZe degradovat’ na zénu ekonomického ohodnotenia.
Pripomina, Ze niektorym reforméatorom univerzit nejde o vSeobecné vzdelanie, ze napokon nie
je cielom ani vzdelanie ani poznanie pravdy. Rovnako filozof Adorno kriticky pristupuje
k otazke vzdelanosti, vypichuje fenomén polovzdelanosti (Adorno 1959). Stale vsak prevlada
technologicky optimizmus, ktory spochybnuju alternativne predstavy (Strand a kol. 2018, s.
1849). Najpesimistickejsi scenar je ten, ktory predpokladd implementaciu skrytych hrozieb
pre koncepciu priemyslu 4. 0 v procese jeho praktickej implementécie, ked’Ze jej dosledkami
su nerovnovaha a kriza ekonomickych systémov a pravdepodobne globalnej ekonomiky
vcelku (Ragulina a kol. 2019, s. 232).

Jestvuju i Stadie, ktoré pripominaju vztah zostihlenej (lean) vyroby a novych technolégii,
skryvajucich sa pod termin priemysel 4. 0. Metternich a kol. (Metternich a kol. 2017) hovoria
ze napriek Ciastocnym rozporom zoStihlend vyroba (lean productivity) je povaZovana za
predpoklad pre ucelnu digitalizaciu. V inteligentnej vyrobe, ktora je budovana na zéklade
zostihlenej vyroby, bude leader rozhodovat aj podl'a informacii a nielen podl'a skiisenosti
(Crnjac, Veza a Banduka 2017, s. 24). Informacny systém je prepojeny s produktom. ,,Nova
priemyselna revolucia vytvori podmienky, v ktorych je odvetvie udrzatené, kde su
zamestnanci kvalifikovani a postupuju vo vzdelavani, takze su schopni podporit
optimalizaciu vo vsetkych segmentoch priemyslu“ (Crnjac, Veza a Banduka 2017, s. 29).
Spominani autori poukazuji na uspeSnu realizdciu krokov priemyslu 4. 0 v niektorych
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nemeckych firmach (Bosch ai). V tejto suvislosti spomeinime, ¢o konstatuje Suchodolov, ze
,priemysel 4.0 je novym vektorom rozvoja priemyslu, ktory je prezentovany len v niektorych
rozvinutych krajinach a ma maly podiel na ich redlnom sektore - avSak v buducnosti to moze
viest’ k postupnej modernizacii ostatnych priemyselnych odvetvi® (Sukhdolov 2019, s. 3).
Napriklad ako Lobova ajej spolupracovnici uvadzaju vo svojich zéaveroch, vysledkom
vyskumu st vedecké dokazy o skutocnosti, ze naprieck nedavnemu objaveniu koncepcie
Industry 4.0 sa uz nahromadili uspesné skusenosti s jeho praktickou implementaciou v
krajinach sveta. Rozvinuté krajiny uz zacali vytvarat odvetvie Industry 4.0, pretoze maju
potrebné zdroje a socidlne platformy. Komplexnd analyza prognostickych udajov podla
prikladu USA, Velkej Britanie, Nemecka a Japonska ukazuje vysokt ucinnost’ z hl'adiska
stimulovania rozvoja znalostnej ekonomiky* (Lobova a kol. 2018, s. 121). Spracovanie
vysledkov kritéria hodnotenia dosledkov priemyselnej revolucie 21. storo¢ia predpoklada
tradiéné zvazenie vysledného ukazovatela - koeficientu odhadu efektivnosti priemyselnej
revolucie XXI. storoCia (Ragulina a kol. 2019, s. 243). Vyskumnicka Popkova (Popkova
2019) sa nazdava, Ze budovania znalostnej ekonomiky v pociato¢nej faze je platformou na
zacatie podnikatel'skej Cinnosti v priemyselnom odvetvi 4.0. Autori Bzhalava a Cantner
zastavaju nazor, ktory podoprel vlastnym vyskumom, podla ktorého ,,vysoky stupeit
otvorenosti inovacii je spdsobeny skor nedostatkom vedomosti ako cielmi minimalizicie
rizika nakladov* (Bzhalava a Cantner 2018, s. 245).

Autor Gruzkov navrhuje model "kognitivneho ¢loveka", ktory je povazovany za jeden zo
zékladnych vysledkov vzniku "ekonomického ¢loveka" pod vplyvom vedeckého a
technologického pokroku a inova¢ného rozvoja hospodarstva a spolo¢nosti ako celku
(Gruzkov 2019, s. 235). Aj ked ,rozhodovanie predstavuje jednu zo zékladnych
manazérskych aktivit” (Jankelova, Mistinova Hudakova, Mistn 2013, s. 737), na druhej
strane treba poznamenat, Ze clovek sa nerozhoduje stale raciondlne a nerobi stile iba
racionalne rozhodnutia, a aj v ekonomickej oblasti robia rozhodnutia, ktoré nie vzdy
koreSpondujii sich vlastnymi zaujmami (Neto a Neto 2018). Aj v tejto suvislosti je
s kreovanim znalostnej spolo¢nosti a ekonomiky kI'ic¢ovou ulohou vzdelavanie, s¢im su
spojené 1 odporucania realizovat' v praxi niektoré perspektivne pedagogické a didaktické
pristupy. Ide v nich aj o zbavenie sa formalizmu vo vzdelavani a nahradenim povrchného
pristupu k vzdelavaniu hibkovym. Ako poukazujii Hejny a Kufina (Hejny a Kufina 2009), je
potrebné so Ziakom prejst’ z urovne individudlneho modelu na univerzalny model, pricom je
nutné ozivenie urcitého vzoru cez abstrakény zdvih. Za najzakladnej$i nedostatok vzdelavania
povazuje Milan Hejny formalizmus. Treba rozoznavat hibkovy a povrchovy pristup
k vzdelavaniu ako aj univerzalny model vo vzdelavani ako varieta s vy$Sou prestizou
a integrovanejSou Struktirou nez je izolovany model. Zatraktivnit’ vzdelavanie mdze hra, ako
na to poukazuji Gazdi a kol. (Gazdi a kol. 2018), ktori sa opieraji o okamzZiti spéatna vazbu
vykonnosti v hre, €o ich robi idedlnymi kandidatmi na vzdelavacie ucely.

V slovenskom geografickom priestore sice doSlo k nédrastu percentualneho podielu
vysokoskolsky vzdelaného obyvatel'stva, ale dany tdaj nie je vypovednou hodnotou. Urovei
absolventov sa liSi, napr. aj Stidia vyskumnikov z Nemecka ukazuje rdéznorodu uroven
ekonomickych vedomosti Studentov na zaciatku ich vysokol'skolského Stidia (Happ, Zlatkin —
Troitschanskaia a Forster 2018). Otazka je spojena s kvalitou vzdelavania, ¢o je Specificky
problém. Znalostna spolo¢nost’ napriek tomu ma spojitost’ s didakticko — pedagogickym
rozmerom. “Zrychlend digitalizdcia modernej spolo¢nosti zvySuje dopyt po inZinieroch s
kreativnym myslenim, ktory vedie k rozvoju novej filozofie vzdeldvania - inteligentné
vzdelavanie” (Makarova a kol. 2018) V tejto stvislosti teoretici pedagogiky prisli s mnohymi
koncepciami ako Vysoko efektivne ucenie (K. Olsenova), konStruktivisticky pristup,
badatel'sky orientované vyucovanie. Fragmentarizacia vo vzdeldvani pritom ostava
problémom, ulohou znalostnej ekonomiky je prave defragmentarizacia poznania. Treba
vytvarat’ vyuzitené integrované systémy poznatkov. V tejto stvilosti je dobré pripomenut’
jestvovanie projektov ako face to face univerzita a virtualna univerzita. “Osobna a virtualna
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univerzita s modely, ktoré musia byt' d’alej rozvinuté, aby nad’alej existovali a vyvijali na
univerzite 4,0 s ucitel'mi, ktori modeluju svoj Styl ucenia podl'a pedagogicko-emocionalnych
poziadaviek” (Cataldi, Dominighini 2018, s. 1). Koncepcia podnikatel'skej univerzity, ma za
ciel’ podporit’ prenos vedeckych poznatkov do spolo¢nosti a podporit’ socidlno-ekonomicky
rozvoj (Dalmarco, Hulsink a Blois 2018). Na druhej strane, autori Hauge, Pinheiro a Zyzak
sa domnievaju, ze napr. v Norsku maju institacie vysokoskolského vzdelavania a kreativno —
kultirny priemysel ur€ité Strukturdlne a kognitivno-kulturne prekazky, ktoré zabranuju
vzajomnej spolupraci (Hauge, Pinheiro a Zyzak 2018). Naopak, za pozitivny ¢initel’ v oblasti
produkcie vedeckych pracovnikov pokladaju vyskumnici Tartari, Di Lorenzo a Campbell
mobilitu (Tartari, Di Lorenzo a Campbell 2018). Kaya a kol. (Kaya a kol. 2018) sa usiluji
okrem iného premenit’ teoretické poznatky o tom, ako veda poésobi v spolo¢nosti do
praktickych aplikacii pre vyucbu a ucenie prirodovednych predmetov.

Dalej nasledujt analyzy odpovedi deviatich renomovanych vedeckych pracovnikov, ktoré
vypracovali na zaklade polozenych otazok, ktoré sa tykali oblasti vztahu znalostnej
ekonomiky a humanitnych vied, znalostnej ekonomiky a enviromentu, hodnoty vzdelania v
domacom prostredi (byvalé Ceskoslovensko), vztahu vzdelavacieho systému a systému vied,
reliability vysledkov vedy, aktudlneho status quo v ovlasti budovania znalostnej spolo¢nosti,
vzt'ahu investicii a vytvdrania znalostnej spolo¢nosti, ako aj ulohy etiky a marketingu v
znalostnej ekonomike.

K prvej otazke, ktora znela nasledovne: ,, Niektori tvrdia, Ze znalostna ekonomika je pre
humanitné vedy likvidacna. Je to podla Vis neopodstatnenda povera, alebo fakt*“. Odbornici
V tejto otazke sa zhodli, Ze je to nezmysel v kontexte likvidacie humanitnych vied a vnimaja
tuto problematiku skor ako pozitivny dopad smerom k rychlejSiemu ekonomickému rastu
a kreativity v sebarealizacii podnikatel'skych subjektov.

,,Odbornici sa zhodli, Ze humanitné vedy su conditio sine qua non znalostnej ekonomiky “.

Druha otazka smerovala ku korelacii znalostnej ekonomiky a environmentalnych
dopadov, na ktort odbornici vyjadrili ndzor, Ze korelacie st neodmyslitel'né, avSak niektori
autori vy¢itali redlne podcenovanie environmentalnej politiky, vacsina respondentov vnima
korelacie ako pozitivne v prospech Zivotného prostredia. Spominané podceiiovania zivotného
prostredia povazuju za jav idaci proti Cloveku, priom kontext sa odvija aj regionalne.
Impaktom je integracia cloveka do prejavujicich sa zmien. Neustily rast nemdZe byt
dlhodobo udrzatel'ny. Odbornici sa sice zhodli na koreldaciach avsak niektori konStatuju
podcenovanie problematiky environmentalnej politiky, c¢o je na zvdzemie. Niektori sa
domnievaju, Ze vzhladom na dlhodobost’ procesov environmentalnych dopadov je predpoved’
vysledku korelacie obtiazna az nepredikovatelna.

V tretej otazke sme sa pytali, ze do akej miery sucasné slovenské (Ceské) Skolstvo
produkuje vzdelanych 'udi ako plnohodnotny zaklad znalostnej spolo¢nosti a do akej miery je
to len akasi hra na vzdelanie? Odbornici sa vyjadrili s zmysle nekompatibility vzdelania
u niektorych profesorov na kl'i¢ovych poziciach; kriticky pohl'ad sa blizi k druhej moznosti
Vv otazke ¢. 4, ziada to vytvorit’ plnohodnotnu databdzu znalostnej spolo¢nosti, na ktorej je
treba stavat’ zdsadnl organiza¢nl reformu, v ktorej by sa mala premietnut’ aktudlna pluralita
hodndt. Odbornici konStatuju zaostavanie ceského 1 slovenského Skolstva za vyvojom
znalostnej ekonomiky vo svete, Cesi si pritom kompaktnej$i. Znalostna ekonomika nie je
spravne uplatiiovana v praxi, nie je to len Cierno — biele a je potrebné realizovat’ napravné
opatrenia. Neduhom je kredencionalizmus — ziskavanie titulov nekrytych znalostami. Vdcsina
odbornikov sa zhodla na vyraznych nedostatkoch slovenského a ceského Skolstva, avsak
niektori upozoriuju na jestvujuce kvalitné pracoviskd avidia Vv budicnosti potencionalitu
pozitivneho obratu.

,,Domnievate sa, ze kurikuld vseobecnovzdelavacich i odbornych skol by mali - v zhode
S profilaciou absolventa - kopirovat jestvujuci systém vied, alebo je v kurikulach pripustné sa
od predmetného modelu aj znacne odchylovat, at0 aj V pripade, Ze odchylka nie je nutna
vzhladom na profilaciu absolventa?* Tato otazka bola polozena v poradi ako Stvrtd.

15



Conference proceedings: THE IMPACT OF INDUSTRY 4.0 ON JOB CREATION 2018

Respondenti zastavaji i vzajomne kontroverzné nazory. Podl'a odpovedi by profildcia mala
byt’ prvorada, avsak je mozna aj odchylka od predmetného modelu. Humanitné vedy treba
viac prepojit’ s prirodnymi a technickymi vedami. Odchylky sa mézu vyskytnat v stlade
S dualnym vzdelavanim na odbornych vysokych skolach so Specifikami v odvetvi, pre ktoré
sa mladi l'udia pripravuji. Synergia systému vied md aj vyvojovo posobit’ na profiladciu
absolventov. Podl'a inych respondentov je odchylka kurikula od systému vied nemozna,
kurikula musia sledovat’ vyvoj vied. Ini sa nazdavajua, ze kurikulum je mozné i menit,, mnohi
citia potrebu zmien oproti jestvujucemu stavu. Zaznamenali sme rozpory medzi respondentmi,
kym niektori nepripustaju odchylku kurikula od systému vied, ini zasa naopak hovoria, ze
odchylka je nevyhnutna v suvislosti so zmenami ako aj v sulade s dudlnym vzdeldavanim.

Piata otizka znela: ,Myslite si, Ze vedci sa vo vidcSine usiluju svojimi vedeckymi
vysledkami v o  najvyssej  miere  tieto  vysledky  a predpoklady  empiricky
verifikovat/falzifikovat, alebo skor vytvaraju vedecké teorie, ktoré nie su stale a dostatocne
overované a falzifikované?* Niektori respondenti sa domnievaji, Ze na otazku sa neda
jednoznacne odpovedat, ini si myslia, ze je potrebné udrziavat’ kontakt s empirickou realitou.
Respondenti upozoriiuju aj na fakt, Ze vSetko nie je verifikovatel'né a subjektivistické dovody
ukazuju i zamerné pridrziavanie sa chybnych tedrii a fakzifikuji sa aj ideologie. Situacia je
podl'a nich rozdielna aj podla krajin, na Slovensku sa Casto rodia neverifikovatelné tedrie,
zmeny prind8a nova infrastruktura zfondou EU. Kompetencie vedcov, teoretikov
a vyskumnikov musa byt’ patri¢ne, proporcionalne rozdelené. Rozpor vnimame v ndzoroch na
zodpovedatelnost otazky.Vicsina respondentov sa priklana k potrebnosti verifikacie resp.
falzifikacie, aby bol zabezpeceny redlny postup vedeckého poznania.

Otazka Siesta: ,,Do akej miery su povaZované Strukturdlne a organizacné zmeny
V spolocnosti za postacujice na vybudovanie skutocnej znalostnej spolocnosti? “ Respondenti
povazuju jestvujlice zmeny za nepostacujuce, nedostatocné, ba kontraproduktivne na
vybudovania skuto¢nej znalostnej spolo¢nosti, nakol’ko naSa spolocnost’ nema organiza¢né
zmeny chapania cielového pomatia znalostnej ekonomiky — je to otvoreny proces. Tieto
zmeny maju nesporny vychodiskovy vyznam v kontexte Specifickych reforiem, avSak pri
dostatocnom solidnom vedeckom zéklade. Realizdcia zmien zalezi od definovania
Strukturdlnych a organiza¢nych zmien, ktoré v konecnom dosledku mozu zlepsit' aktudlnu
sitaciu, pri ich spradvnom nastaveni. Vsetci respondenti si uvedomuju nutnost zmien vzhladom
na nedostatocnom jestvujuceho stavu v sulade s vyvojom znalostnej spolocnosti vo svetovom
meradle.

Otazka siedma. ,,Ako sa podla Vas prejavili zmeny v oblasti riadenia ludskych zdrojov
V spojitosti so znalostnou spolocnostou (priority podnikov atrendy Vv oblasti [udskych
zdrojov)?* Na tato otazku respondenti odpovedali vo viacerych pripadoch, Zze na fiu nevedia
relevantne odpovedat’. Riadenie I'udskych zdrojov je dolezité na kazdom poste, vo vyspelych
spoloCenstvach sa orientuje na osobny pristup, 'udské zdroje sa chapu ako konkurencna
vyhoda. Problematiku je potrebné eSte viac preskimat, nakolko vSetko zéavisi od miery
uplatnenia znalosti jedinca v spolo¢nosti. Riadenie berie malo do uvahy potreby pripravy l'udi
na nové podmienky znalostnej ekonomiky. Riadenie [udskych zdrojov predstavuje
V znalostnej ekonomike doleZity indikator, ktorému sa nevenuje dostatocnda pozornost' na
vSetkych urovniach ekonomického Zivota spolocnosti.

V otazke Cislo osem, sme chceli vediet, ze do akej miery respondenti povazuju vynaloZenie
investicii do vzdelavania v ramci SR (resp. CR) za 1cinné, utrafené. Viaceri povazuju
investicie za nedostatocné, neucelne a neutrafene vyuzivané a niektori respondenti nevedeli
na polozent otdzku odpovedat. Pre poctivé vzdeldvanie opytani povazuji investicie za
potrebné. Vyzaduju posudit’ mieru vplyvu investicii na osobny rast pracovnikov. Slovensko
povazuju za tretiu ligu inovatorov, ktoré ddva na vedu pomerne malo, ¢o je pricina jeho
zaostavania za vyspelymi krajinami. Investicie do vzdeldvania su velmi Ziadané, sucasna
miera je nepostacujuca, neucelne a neutrafene nasmerovand. Bez zvySemia investicii do
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vzdelavania a ich ucelného nasmerovania nie je moznda zmena smerom k vyrovnaniu sklzu za
vyspelymi krajinami.

., Do akej miery je otdizka etiky a moralky podstatna vo vztahu k znalostnej ekonomike*?
taito otazka bola respondentom poloZzena v poradi ako deviata. Treba vychadzat
z reSpektovane] hierarchie hodnot a z osobnostnych dispozicii jednotlivych vedeckych
pracovnikov. Etika je prvorada aj ako etika vedy, musi humanizovat’ ekonomiku, jestvuje
nutnost’ zodpovednosti a ¢estnosti vo vede a realnej znalostnej ekonomike. Etika je dolezita
i preto lebo predosla hospodarska kriza bola kvalitativne ina ako doterajSie, bola to kriza
civilizacie. Podl'a jedného z respondentov nedisponujme zodpovedajiicim systémom hodnot
novej civilizacie. Etika a mordlka sa nedad oddelit od ekonomiky a rovnako aj od Ziadnej inej
vedy.

L Aku rolu zohrdava marketing a jeho nastroje v kontexte znalostnej ekonomiky, nakolko
niektori vyznamni ekonomovia mu nepripisuju vyznam (povazuju ho za ,,pavedu”). Na tito
Vv poradi poslednu otazku respondenti odpovedali rozne, ich nazory nie su kompatibilné.
Viaceri zastdvaju nazor, ze marketing nie je veda, dokonca ho povazuje jeden z opytanych za
praktickGi Cinnost’, ktora ma vSak v znalostnej ekonomike svoje opodstatnenie. Jeden
z respondentov ho povazuje za prekonany cielenou komunikaciou. Ostatni respondenti
marketing povazuju za vedecki metddu, ktord je vSak zneuziten4 a v buducnosti bude mat’
iny rozmer, priCom zohrdva vysoku rolu pri zabezpefeni znalostnej ekonomiky a ktory je
potrebné esSte viac posilnit. Marketing v kontexte znalostnej ekonomiky je absolutne
legitimny pri splneni elementdrnych kritérii teoretickej vednej discipliny. Marketingovy
pristup bez zodpovedajuceho eckonomického rastu povazuje jeden zrespondentov za
kontraproduktivny. Marketing ajeho instrumentarium je neoddelitelnou siucastou rozvoja
znalostnej ekonomiky aj napriek ndzorovym nezhodam respondentov. Komunikdcia ako
zakladny komunikacny nastroj ma dolezitu funkciu z pohladu rozvoja znalostnej spolocnosti.

4. ZAVER

V prispevku sme ukazali, Ze vizia znalostne] spolo¢nosti je zalozena na uUsili vyhnit’ sa
fragmentarizacii poznatkov, kredencializmu a formalizmu. Predmetnd perspektiva
predpokladd okrem rozliSovania znalosti od vedomosti najmd upravenim pomeru
vSeobecného a Specidlneho v ramci kurikula u¢ebnych a Studijnych programov optimalizovat’
vzdelavaci proces. Pokusili sme sa argumentac¢ne podlozit’, Ze integraéntl ilohu vo vzdelavani
nemaju nijaké z vied, v tomto zmysle odmietame myslienku, Ze ju maji informatické alebo
humanitné vedy. Domnievame sa, Ze vo vzdelavani ma taka ulohu filozofia, ktord vedou nie
je. Usilovali sme sa kriticky prehodnotit’ i Druckerovu predstavu znalostného pracovnika.
Zamyslali sme sa aj nad vztahom zoStihlenej vyroby a priemyslu 4. 0. Rovnako sme
reflektovali na koncepcie ekonomického a kognitivneho ¢loveka, a to aj vzhladom na
niektor¢ iraciondlne vplyvy na rozhodovanie ¢loveka. Stanovili sme za ciel’ aj za ciel’ zistit’
nazory vyznamnych slovenskych vedeckych osobnosti na podstatu znalostnej spolo¢nosti
a realizaciu uplatiiovania znalostnej ekonomiky v naSom geografickom kontexte, ¢o bolo
vykonané.

Dodatok

Tento prispevok bol vytvoreny v ramci projektu Tradicné l'udovoumelecké remesla v
kontexte kreativneho priemyslu IG-KEMM-02/2017-3.3.9.
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ANTI-CRISIS MANAGEMENT OF ECONOMICS
IN THE CONTEXT OF DECENTRALISATION

Nataliia ANTONIUK*

Abstract: Under the present-day conditions of economic system development, the initial sign of crisis
phenomena is ineffective management. It is suggested to find tools for getting out of crisis to stabilize
the state of the economy. One of the tools applied in Ukraine is decentralisation reform aimed at
developing the territories and overcoming the decline in production, reducing the budget deficit at
different levels, reducing the overall exports of raw stuff, materials and energy, introducing
innovations, improving the quality of life, increasing the demand for goods and services, and so on. A
conceptual scheme has been developed, with the included step-by-step analytical study of the national
economy and the economy of territorial units, prediction and forecasting of the crisis, development of
a national anti-crisis strategy and a regional approach, elaboration of the actions for its provisions in
anti-crisis programs (plans), economic development strategies and control over their implementation
at all levels. The situation of anti-crisis management of economy under the conditions of
decentralisation is considered with the help of simulation. The result of a simulated example is the
decision to apply anti-crisis measures to overcome crisis phenomena. Cluster analysis was used to
identify the most critical areas in the country. On the basis of this analysis, it was suggested to use an
algorithm of grouping territorial entities according to the level of improvement in the anti-crisis
management by the national economy of Ukraine under the conditions of decentralisation. According
to the results of the conducted research, a methodology for improving the anti-crisis management of
the national economy under the conditions of decentralisation has been developed. It is suggested to
ensure the correct assessment via determining the effectiveness of using the potential of the territory,
which allowed to develop an anti-crisis strategy and differentiated approach to the creation of plans
for the development of various types of territorial systems allocated in accordance with the
identification of the crisis state of the territories, that enables promising development on the basis of
sustainability in the context of introducing decentralisation.

Keywords: anti-crisis management, anti-crisis strategy, decentralisation, economy, crisis, territorial
entity

JEL Classification: H11, H70, H79

1. INTRODUCTION

The history of development of the world economy is complemented by gradual and
complex growth, which is almost always accompanied with small- and large-scale crises that
extend to the countries and states. The approaching crisis is always manifested in a
complicated and hazardous state that threatens the existence of any country. A peculiar
feature of the crisis emergence is its unplanned nature and undesirable consequences.

Under the current conditions of economic development, ineffective management and
governance serves as an initial indication for the development of the crisis. It violates the
ability of self-regulation as a result of negative impact of the external environment or ill-
judged management of the internal environment. Lack of managers’ experience in
counteracting the internal crisis flashes has a significant impact on the result.

A modern concept of anti-crisis management is heterogeneous and multifaceted. In
general, anti-crisis management acts as a constituent part of the overall managerial
mechanism of the state, aimed at preventing and overcoming the crisis. In the process of crisis
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research, a program of anti-crisis measures is developed. To create and select the instruments
for the crisis management, it is necessary to be aware of the reasons for its occurrence, nature
of the crisis and its type.

One of the tools is the decentralisation reform that is currently implemented in Ukraine.
Nevertheless, systematic, natural, obvious, difficult and protracted crisis processes have taken
place in the economic, social and political spheres of life in the country for many years. To
improve the situation, anti-crisis management and regulation with the introduction of anti-
crisis strategies should be applied. Decentralisation reform is aimed at bringing the country
out of crisis by activating population in the regions; it is a process of redistribution of
functions, powers, people or things between the governing bodies [4].

2. PROBLEM FORMULATION AND METHODOLOGY

The main problem in Ukraine is ineffective management of the national economy, which
led to galloping inflation, large-scale labour migration, a significant decline in the standards
of living of the citizens, political instability and socio-economic inequality of the regions. The
study of the mentioned problems allowed using the experience of modelling as the main
method of cognition for the analysis of complex phenomena and processes that take place in
the national economy under the conditions of decentralisation. This methodology is based on
the methods of analogy, the theory of similarity, and the theory of experiment data processing.
The method of cluster analysis is used to determine the magnitude of the manifestation of
crisis phenomena in the regions and the choice of anti-crisis strategy. To determine the results
of the implemented proposals, a methodology for improving anti-crisis management is used.

The aim of the article is to study the manifestation of crisis phenomena, to assess the
impact on the development of regions in Ukraine, and to improve the anti-crisis management
of the economy in a context of decentralisation.

3. PROBLEM SOLUTION / RESULTS / DISCUSSION

To overcome the crisis, it is necessary to activate the approaches to anti-crisis management
and to strengthen state interference in such problematic aspects of the economy as the
uniformity of development; decline in production; chronic budget deficit and financial
indebtedness; predominant export of raw products, materials and energy resources; low level
of technology; high infant mortality rate; shorter life expectancy; general decrease in the
quality of life; falling demand for goods and services; a significant proportion of the public
sector in the economy.

For positive developments, we suggest a conceptual framework that implies a step-by-step
analytical study of the national economy and the economy of territorial units, anticipating and
predicting the crisis, developing a national anti-crisis strategy and a regional approach,
developing its actions in anti-crisis programs (plans), and strategies for economic
development, as well as monitoring of its execution at all levels (Fig. 1).

In order to solve the mentioned problems, one needs to consider in detail the approach to
choosing anti-crisis regulatory tools, with the focus on forecasting, modelling and creating
anti-crisis programs and plans.

Considering the anti-crisis management of economy under the conditions of
decentralisation, it should be noted that the subject of management takes into account
planning of possible dangers of the crisis, analysis of its symptoms, specifying the measures
taken to mitigate negative effects of the crisis and forecast the factors for subsequent
development. The system of measures and instruments is aimed at simultaneous achievement
of improvement of the standards of living the population has, rational use of financial
resources, effective management of national economy and local finances in the process of
changing the approaches to redistribution of powers between the authorities.
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Figure 1: Conceptual scheme of the anti-crisis management mechanism of the national
economy under the conditions of decentralisation
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Moreover, the purpose of anti-crisis management of the economy comprises anticipation,
prevention and counteraction of the spread of crisis phenomena in the economy due to
efficient allocation of powers among the governing bodies in decentralisation. At the same
time, development, forecasting and implementation of anti-crisis measures aimed at
neutralising the most dangerous factors that intensively influence economic processes and
lead to a crisis situation are relevant.

Further studies will be conducted using simulation based on the principles of similarity and
mathematical analogy. Analysing similar phenomena, it is possible to refer to the definition of
available characteristics or parameters by mere recalculation, based on direct proportional
dependence. This recalculation is analogous to the determination of initial values of the
selected figures due to the separation of similarity of processes with the use of a dimension
theory and justification of the methodology for obtaining the modelling results.

In researches, related to the crisis phenomena in the economy under the conditions of
decentralisation, it is appropriate to use dimensionless quantities, since their values do not
depend on the choice of the system of disparate units. The rationale for this argument is the
so-called Buckingham Pi-theorem, according to which the relationship between n dimensional
values, independent of choosing the system of measuring units, can be given in the form of n-
k dimensionless combinations of dimensional quantities, where k is the number of
independent dimensions [ 1, p. 45].
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The final stage of anti-crisis management of the economy under the conditions of
decentralisation is decision-making on overcoming the development of crisis phenomena and
crises. In the proposed study, the development of objects at macro- and meso-levels is
suggested to be considered from the point of view of the national economy development as a
whole. In this regard, we consider it appropriate to analyse the location of objects using
cluster analysis. In this case, the clusters of territorial entities of the country, which should be
constructed on the basis of available statistical data, serve as the objects of analysis,
specifying the three-tier component of constancy.

By selecting the most similar elements, the distribution of the selected set (in our case, of
the territorial entities) into clusters is performed. Cluster analysis, as a multidimensional
statistical procedure, based on the collection of information on the sampling of objects, allows
them to be grouped into relatively homogeneous groups using several attributes
simultaneously. This methodology is fully suitable for modelling the anti-crisis management
of territories in a decentralised environment, which simultaneously takes into account
disparate indicators. For this purpose, relevant indicators that characterize a degree of
similarity for all classification parameters are engaged [3].

To solve the problems of the study, it is suggested to use the methods of multidimensional
classification: hierarchical agglomeration methods and k-medium method. Hierarchical
algorithms build a system of embedded partitions; i.e., at the output of the algorithm, the
cluster tree is represented with the root as the whole sample and the leaves as the smallest
clusters. Non-hierarchical algorithms build only one breakdown of objects into clusters [2, p.
48-50].

The k-medium method is aimed at identifying the grouping in the data. The input set is
divided into k-groups, while minimizing the function that defines the distance as the sum of

squared errors (SSE):
< -
SSEPES ()

After this, it is time for iterative optimisation of the quality of such a division, which
allows reducing the impact of serious risks at the early stages of anti-crisis management and
minimizing the costs of eliminating crises and crisis phenomena.

Thus, k-partitioning allows dividing a set of data from n objects into a set of k-clusters for
which the following sequence exists:

1. Based on the k data array, the centroid is selected.

2. In a cycle, it performs the following actions until it reaches the criterion of convergence:
the allocation of k-clusters is formed by assigning each point to the nearest centroid;
centroids are redefined; the algorithm can use different measures of distance [5, p. 48-50].

On the basis of the analysis, an algorithm for grouping territorial entities according to the
level of improvement of anti-crisis management by the national economy of Ukraine under
the conditions of decentralisation is presented in Figure 2.

Personal studies allowed suggesting a particular methodology to improve the anti-crisis
management of the national economy in a decentralised environment, which includes the
following steps:

1) construction of the model of economic development on the principles of sustainable
development under the conditions of decentralisation;

2) forecasting the level of economic development and identifying possible points of the crisis;

3) making decisions on improving the anti-crisis management of the national economy under
the conditions of decentralisation.
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Figure 2: Algorithm of grouping the objects according to the level of improvement of
anti-crisis management of economy in Ukraine under the conditions of
decentralisation
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An indicator of the effect that the development of the national economy has, wich is most
adapted to the tasks set in this study, is the gross domestic product (hereinafter GDP),
calculated according to the methodology of the national accounts system. However, for
certain territories, including those of meso-level, the gross regional product (hereinafter GRP)
IS used.

The initial stage of calculating the value of GRP in a regional context is not always
possible due to the lack of a number of statistical materials on its individual components.
Therefore, they determine the expediency of making calculations in the traditional framework
is determined (without extended interpretation). Simultaneously, the adequacy of comparing
between the actual results of economic activity and its potentially feasible parameters requires
an expeditious transition to the GRP calculation as soon as possible. Then the degree of using
the existing potential in the effective form of its presentation can be determined from the
following equation [5, p. 70]:

UDF
*Tunt @
where «’e is the degree of using the potential of the region in the indicators of
comparing between actual and potential socio-economic effects;
UDPs is the indicator of actual socio-economic effect;
UDP;, is the indicator of potential socio-economic effect.

The definition of social effect is of unconditional interest. In this case, it is expedient to
separate and subtract from the value of the GRP the production part in the means of
production, which in the considered variant represents an intermediate product intended for
the production of the final result (goods and services for the population).
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With the corresponding transformation of the potential productivity indicator, it is
theoretically appropriate to present the following equation [4, p. 71]:

_URF
yZ1 Une (3)

where f’e is the degree of using the potential in the comparison indices of actual and
potential social effects;

UDPy, Is the indicator of actual social effect;

UDPy is the indicator of potential social effect.

If temporary tendency of 7. | f@. > 1 is available, it is possible to claim that there is a
sustainable social reorientation of development.

In both cases, it is crucial to note that the GRP values are calculated in actual (current)
prices, which, in its turn, makes it possible to compare them correctly with the value of the
potential in order to obtain methodologically grounded results. The most reliable estimates of
the GRP can be obtained via the calculations by the method of flow of goods and services
rather than the production method, preferred by the existing statistical estimation methods.
The latter, as a rule, overestimates the actual values of the GRP.

The considered methods of calculating the integral effect of using the potential can be
represented in the resource form of their expression as well, provided that there is an index
(norm) of their capitalisation for each specific territory. In this case, capitalisation of actual
values according to the normative amount will result in over-expenditure of resources, which
the society will have to bear to compensate for its insufficiently effective economic activity,
which stimulates the onset of crisis phenomena.

The estimation of potential that natural, labour, and financial resources have is done on the
basis of aggregate potential by a direct method: summing up of capital estimates of their
accumulated expenditures of social labour, calculated on the basis of current prices:

=Ry, (4)
where Vs is aggregate resource potential y;
VY, is potential of natural resources;
VWt is potential of labour resources;
VY is potential of fixed assets.

To determine the effectiveness of using the potential, it is necessary to determine its
potential effectiveness (P*,). Each component of the potential has its parameters of individual
efficiency in calculations of aggregate resultant potential (E., Ei, Ek respectively),
substantiated methodically, as there is a factor estimation of maximum productivity of their
use. From this reasoning, it logically follows that it is possible to determine fairly correctly
the aggregate indicator (efficiency norm) of using the potential (£s):

=
= — == iy
N> ©)

where dn, di, dk are respectively, the share of natural, labour and stock potentials in
aggregate potential.

According to the calculations for each territorial entity, the norm of effectiveness will have
its differentiated nature due to structural differences in the component composition of total
potential of the territory. It allows making a theoretically correct justification of the sources of
cluster differentiation in the costs of social labour as well as the methodological conditions for
making cluster comparisons. The latter can be produced with bringing the component of the
assessment into a single structural basis, in the form of the appropriate structure of the total
potential of the national economy of the country.
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4. CONCLUSION

Therefore, the conducted study allows developing an anti-crisis strategy and differentiated
approach to creating plans for the development of various types of territorial systems,
allocated in accordance with the identification of the crisis state of the territories, which
allows for the perspective development on the basis of sustainability in the context of
introducing decentralisation. To ensure the implementation of this strategy, a set of anti-crisis
regulation tools has been supplemented, to facilitate complex development of the territories,
taking into account economic and social constituents of sustainability, and to provide an
opportunity to respond promptly in case of crisis phenomena or crises.
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DEMOGRAPHIC SAFETY IN THE CONDITIONS OF THE FOURTH
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Abstract: The provisions of the Fourth Industrial Revolution, which may affect the demographic
security of the country, are considered. For Ukraine, which is a source of low-cost labor, the problem
of demographic security is considered through aspects of demographic and educational criteria. The
idea that the parameters of changes in the demographic security of the country are caused by the
dynamics of the crude birth rate, death rate, natural increase, migration, and education level is
substantiated. Based on the methodology proposed by the Ministry of Economic Development and
Trade of Ukraine, demographic security studies have been conducted for the country as a whole. It
has been established that the socioeconomic and demographic development of certain regions of
Ukraine is not homogeneous, so it requires radical decisions at the local and national levels.
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1. INTRODUCTION

The Fourth Industrial Revolution, the inevitability of which in recent years has been
actively discussed globally, will lead to the significant changes in economic and social
processes. Ukraine will not be kept aloof from such changes, although the period of
implementation of innovations of this revolution may last for decades. Significant changes are
the most likely to have an instant impact in the demographic sphere, influencing the security
of the country. Demographic security is a state of protection of the nation, society and the
labor market from demographic threats, which ensures the development of Ukraine taking
into account the set of balanced demographic interests of the state, society and the individual
in accordance with the constitutional rights of citizens of Ukraine [1]. Considering the
transformations that affect the demographic security of the country, one may note the
following — changes in the structure of labor, lowering of menial and semi-skilled work value,
middle class income loss, and wealth gap widening between Ukraine and the developed
countries.

Considering this issue in advance, it is worth pointing out the need for the structural
changes in the social policy of the country, as the advantages that Ukraine has now
(geography and business environment, resource base, internal and external relations) will lose
their importance in the age of Industry 4.0. Education and health care will rank foremost,
because they can sufficiently contribute to the formation and preservation of highly skilled
labor potential, thereby ensuring the development of the country up to par.

Today, national and foreign scientists have created a number of systems of indicators of
living standards. As a rule, only three socioeconomic indicators are actually included in the
evaluation criteria: unemployment rate, average pay and industrial (agricultural) production
level. Other factors, including demographic factors, are left out: mortality rate excess over
birth rate, population density, gender ratio, migration rate, and others. However, it is the
consideration of all factors that makes it possible to envisage the development strategy of the
country.
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In Ukraine, according to demographic data for 2016 [2]: 459,841 babies were born in the
country; 651,619 people died; natural increase over the year amounted to 191,778 people;
increase due to migration — 36,651 people; men in Ukraine — 19,532,226; women among the
citizens of Ukraine — 22,929,992 people.

Living conditions, the nature of work, leisure, the level of education in the city and in the
country are radically different. Citizens have higher social activity and mobility; broad
options for education and self-development. At the same time, city residents are characterized
by estrangement. Rural communities are characterized by the traditional way of life, informal
connections and means of informal control. Countrymen do not feel alienated from people
and nature, and their lives are more stable. However, they do not have such opportunities for
development and education as in the city. Considering population in the cities and rural
settlements in Ukraine, it may be noted that in 2014 — 2018 the number of urban population
has more than doubled (table 1).

Table 1: Urban and Rural Population (people, as of 1 January)

Structure Years
2014 2015 2016 2017 2018
Ukraine 45 426 249 42 929 298 42 760 516 42 403 027 42 248 129
Urban population 31339017 29 675 358 29 584 952 29 482 298 29371112
Rural Population 14 087 232 13 253 940 13175 564 13102 234 13 015 387

Source: Based on figures provided by [2]

Today, the economic indicators of Ukraine show that it is far behind the countries of the
European Union [3]. The key indicators characterizing the social policy of the state and its
impact on the development of human capital assets include GDP per capita and human
development index. The successful development of the Ukrainian social sphere is complicated
due to the following factors: the lack of clear strategic priorities of social policy; insufficient
funding; poor social orientation of budget policy; deep social stratification and high
polarization in income; incapacity of transfer policy of the state; significant deterioration of
demographic characteristics of the population; and deterioration of living conditions. At the
same time, the society is restoring its understanding of the self-value of human capital assets,
highly developed science, education, culture, health care, which determines the economic
future of the country and its possibilities in the world economy.

2. PROBLEM FORMULATION AND METHODOLOGY

The basis of further research is the methodological recommendations of the Ministry of
Economic Development and Trade of Ukraine, developed to determine the level of
demographic security of the country as one of the main components of national security [4].
The integral security indicator can be calculated using the following formula:

e
Im = Sdzyz

i=l ) (D)
where In is the aggregate indicator/subindex of the m sphere of economic security, where m =
1,2,3..9);
di is the weight number that determines the score of the i index to the integral security index;
yi is the standardized score of the i indicator.
Methodological recommendations are based on a comprehensive analysis of security
indicators with the identification of possible threats in the further development of Ukraine and
provide means to identify the level of security components for management decisions on the
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analysis, averting and prevention of real and potential threats to national interests in the
relevant areas.

The parameters of changes in the demographic security of the country and regions are
driven by the dynamics of the crude birth rates, mortality, natural increase and migration rates
[1]. We consider it appropriate to add indicators that characterize the level of education.
Therefore, the indicators and their descriptions are specified below:

1) index of vitality (birth-death). Since the vitality index characterizes the mode of
reproduction of the population, which reflects the demographic decline, stagnation or growth,
its value equal to one in case the births and deaths over a period are in line is the threshold
below which depopulation begins — the natural population decline.

2) total fertility rate. This indicator reflects the number of children that a woman will give
birth to on average over the entire reproductive period, with the existing intensity of age and
gender fertility. It is sufficiently informative to assess demographic dynamics and its value for
the simple replacement of generations with the existing life expectancy and age and gender
structure of the population should be equal to 2.14. This is the threshold below which the
narrowed reproduction mode is manifested, when each subsequent generation is smaller in
number than the previous one.

3) migration efficiency ratio. Amid the steady declining fertility rates, the migration factor
is becoming increasingly important. Arriving migrants compensate for natural decline and
ensure overall population growth. Therefore, the excess of emigrants over immigrants is an
important component of demographic security. The degree of this excess can be determined
by migration efficiency ratio, calculated as the ratio of the migration balance to the migration
turnover, expressed as a percentage. Migration efficiency of less than 70% cannot
significantly improve the demographic and socioeconomic situation.

4) share of illegal migrants in migration growth. At the same time, it is wrong to consider
the migration inflow only as a positive phenomenon, since there is such a negative one as
illegal migration, which is a negative factor affecting demographic security for a variety of
reasons (corruption, shadow market, crime, economic losses for the state budget, social
strain). Therefore, to characterize demographic security it is advisable to identify the share of
illegal migrants. The author’s opinion is that when illegal migrants begin to exceed the
number of those who live and work officially and legally in the country, it becomes a threat to
security. Hence, the threshold should be considered as 50% of illegal migrants out of all
immigrants.

5) share of single-parent families. Currently, in developed countries, the institution of the
family is experiencing a serious crisis, which began in the middle of the 20" century,
characterized by low stability of marriages, families, high divorce rates, an increasing
proportion of single-parent, and dysfunctional families. Early 21% century was marked by a
series of same-sex marriages legalization by a number of European countries, which are not
able to fully ensure the reproduction of new generations. The probability of having
subsequent children in single-parent, incomplete families is statistically very low, which will
not allow even simple reproduction in the population. If the proportion of such families
exceeds one third of the total amount, it will be crucial for the demographic development.

6) average life expectancy, which largely depends on the level and quality of life, which is
a security indicator. At the same time, the high life expectancy of the population contributes
to the increase in labor longevity and the level of economic activity of the population, and,
consequently, the volume of the gross domestic product. But here it should be clarified that
according to the standards of the International Labour Organization, the economically active
population is between the ages of 14 and 72. Therefore, when determining the threshold of the
average life expectancy of the population, it is advisable to use the upper age limit of
economic activity, since the majority of the population of older ages is rapidly decreasing this
activity.
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(7) share of the population over 65 years of age. In all developed countries of the world
population is aging, which is caused by the laws of demographic development, the entry of
industrial and post-industrial societies in the third phase of the demographic transition. The
Rosset-Boget-Garnier scale of population aging developed in the middle of the 20" century,
taking into account the share of the population over 60 years of age, loses its applicability,
because according to this scale there is a very high level of population aging (the share of the
population over 60 years of age is 18% or more) in most developed countries. The United
Nations uses the 65-year-old age criterion and the population is considered to be old if the
proportion of people over 65 years of age is 7% or more.

(8) share of children under 18 without parental care. An important parameter of the
demographic situation is the number of children left without parental care. Unfortunately, this
indicator is difficult to calculate, but the indicators that are officially published do not express
the reality. So far, these are tenths of a percent of all children. Still, this indicator will be
crucial if it reaches the threshold, constituting a significant part of the total number of all
children in the country — 15-20%.

(9) share of the children born to unmarried women. Somewhat less catastrophic, but still
expressing the state of the institution of the family is how many extramarital children are
born. This trend is typical for many developed countries, but at this point in general the
number of children born to married women is significantly higher — 1.5 to 2-fold. If more
extramarital children were born, this would be an increasing pattern; then we can talk about
an irreversible crisis of the institution of the family, which will affect the social stability of the
state and is a serious threat to demographic security. In this case, the threshold value of this
indicator is 50%.

(10) ratio of abortion to childbirth, which along with the high mortality rate of infants and
middle-aged people, represents the ongoing depopulation and the existing, irreversible threat
to demographic security. The author thinks that the threshold is equal numbers of births and
abortions.

11) level of education, which includes the ability to solve creative problems; successful
progress through the stages and levels of education, accompanied by the mastery of relevant
knowledge, skills and experience, and development of personal potential; adaptation in
society through the formation of social competence and access to professional activity [5].
The progress of training is defined as an integral indicator of the ratio of academic progress of
students with the pedagogical progress of teachers as equivalent subjects of the learning
process.

(12) education index, which represents adult literacy (two thirds of the value) and the
combined gross enrolment ratio (one third of the value). This index shows how many percent
of the population can read and write, while the gross enrolment ratio indicates the percentage
of students from kindergartens to post-graduate education.

3. PROBLEM SOLUTION / RESULTS / DISCUSSION

The input parameters were selected according to the statistical data of Ukraine, the results of
their processing are specified in table 2.
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Table 2: Dynamics of the Parameters for the Study of Demographic Security of Ukraine

Parameters Years

2014 2015 2016 2017 2018
Index of vitality 0,74 0,69 0,68 0,63 0,57
Total fertility rate 1,50 1,51 1,47 1,37 1,40
Migration efficiency ratio, % 47,0 41,5 47,4 72,7 72,7
Share of illegal migrants in
migration gfowth,g% 35 38 37 33 30
Share of single-parent families, % 39,4 40,5 28,3 32,7 -
Average life expectancy, years 71,37 71,38 71,68 71,98 72
5::::;:2: ?,Zp”'at'on over 65 153 15,6 15,38 16,2 16,5
22?;;:; EZ'r'Srf/: under 18 without 18,8 18,7 17,8 18,0 18,0
Share of the children born to
unmarried women, % 211 20,6 20,1 20,5 i
Ratio of abortion to childbirth 54 55 53 53 -
Level of education, % 99,9 99,0 98,3 98,4 -
Education index 0,80 0,97 0,96 0,96 -

Source: Based on figures provided by [2]

As Table 2 shows, the demographic security indicators evidence a rather ambiguous trend
over the past five years. Thus, according to the index of vitality, there is a decrease in this
indicator and its value is still below the threshold of simple reproduction of the population,
i.e. it is impossible to talk about a significant improvement of natural reproduction. This is
also evidenced by the values of the total fertility rate, which is also gradually decreasing but is
still at a highly critical level, which is common to the contracted reproduction of the
population, i.e. it represents the continuing natural population decline. As for migration
efficiency ratio, for the last two years this value has almost doubled. At the same time, it is
necessary to take into account the structure of migrants entering and staying to live and work
in the country, among which the university-educated specialists amount to fifth; and the
ethnic structure of migrants is changing. lllegal migration is quite difficult to track and record,
but the data indicate a decrease in this indicator, which is most likely due to the transit
location of Ukraine. The next demographic security indicator is the share of single-parent
families, where fluctuating values can be found, but the dynamics is still positive. The average
life expectancy over five years has increased though slightly, reaching 72 years of age based
on projection data. There is also an increase in the share of the population over 65 years of
age, which will continue to grow in the near future amid a low birth rate. The negative trend is
the almost stable share of children without parental care, exceeding the normative value.
There is a certain interconnection of this phenomenon with the transformation of the
institution of the family, marked by a fairly frequent birth of children to unmarried women.
The ratio of abortion to childbirth is also almost stable. The last two indicators — the level of
education and education index — have quite high values.

The integral indicator of demographic security was calculated using weight numbers
determined by expert evaluation. The results of the calculations, according to the above
methodology, made it possible to identify the following trend, shown in Figure 1.
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Figure 1: Integral Demographic Security Indicator of Ukraine
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Thus, there is a tendency of correlation between the significance of the selected indicator and its
evaluation. In general, the integral demographic security indicator evidences the threats, the
localization of which should be made by the local and state authorities; the factors that cause the
formation of the existing threats, and measures to overcome them were found.

4. CONCLUSION

Thus, the undertaken study shows the level of demographic security, which is insufficient
for the sustainable development of the country. The existing threats to demographic security
require a comprehensive and integrated assessment, the identification of the causes and
factors of their growth, and, as a result, the intensification of the activities of local and state
authorities to create the necessary conditions for the full functioning living of the population,
business entities, and social sectors. The main priorities are: the reform of social projects;
improvement of an effective judicial and law enforcement system; elimination of systemic
corruption that hinders effective state regulation of demographic and migration processes;
minimization of differentiation of the population with provision of equal options for access to
resources, thereby increasing entrepreneurial activity; transition to an innovative economy,
using a system which is an incentive for the development of companies with high-tech and
competitive goods and services; reduction in uneven socioeconomic development of regions.
In addition, the implementation of these programs will potentiate the demographic policy
aimed at increasing the birth rate, reducing mortality in working age, efficiency and
organization of migration processes. In view of this, the implementation of preventive
measures will ensure a decent transition of Ukraine to the Fourth Industrial Revolution.
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DIGITALIZATION OF LOGISTIC PROCESSES BY CUSTOMER SERVICES

Viadimir BARTOSEK’
Marie JUROVA®

Abstract: The paper is based on the expertise and conclusions resulting from a research of
approaches by companies to creating customer relationships in the South Moravian Region. Today’s
customers and users require an increasingly higher quality of services offered by the supply chain
organizations. The above trends imply that the digitalization of logistics must be given a higher
priority in cooperation with marketing policy. This fact was the main reason for the requirements
being defined of a perfect delivery and creation of the value supplied to the customer. A customer
demands higher and higher parameters of products and the quality of the services offered. The paper
aims to find a way of increasing the value perceived by the customer by digitalizing the logistic
conception, which also is focused on approaches other than the control of distribution stages and
customer service levels with a narrow focus on the supply chain.

Key words: control of supplier stages, customer service level, digitalization, logistic conception

JEL Classification: L 23, M 11, O 33

1. INTRODUCTION

The arrival of digital technologies and digitalization of value chains affect the product
itself, particular company areas as well as entire industries or business models (Jurova et al.
2016). The empirical research of the previous years (Management Challenges: theory and
practice, Specific Research FP-S-15-2627) has confirmed that in the present “customer era” at
a time when competing products are increasingly similar to each other in terms of both the
utility value and quality and price (this does not apply to fast-moving consumer goods only)
that customers are no longer loyal to the traditional products and makes. Improving the
quality of the services offered to the customer is one of the few methods that can be used for
being different from the competitors and evading exhausting price wars. The availability of a
product in the markets, which have been transforming to “commodity” ones, and the constant
increase in the value provided for the customer usually affect the customer’s preferences more
than the repute of a traditional brand and the image associated with it (Bauernhansl et al.,
2014).

Some properties of a saturated market are similar to those of a commodity one in which the
customer is offered competing products with only minor differences (Donelly, J. jr., 1997). It
is clear that, under such circumstances, the customer will be willing to accept a product
offered by competitors rather than the preferred but currently not available one. Not even
(substitute) products with a high innovation frequency are entirely immune to such a trend. In
the current business world, the level of the services offered to the customer is generally a
factor critical for the success of a company in the market. In every marketplace, even in the
Czech Republic, the customers will expect a constantly increasing standard of the services
provided by the suppliers, particularly those related to the distribution (Johnson and Scholes,
2000). Organizations concerned with inventory minimization are compelled to keep a close
watch on the suppliers’ reliability and quality. At the very end of the supply chain is the
customer demanding the same quality of the services supplied. The customers are less and
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less inclined to wait for products to meet their needs and requirements or services that are
supposed to be delivered along with the product. This means that it is the availability of a
product in the market that is decisive regardless of the fact that another brand is usually
preferred.

A company striving to assume the leading position concerning the quality of the services
offered to its customers must identify the specific needs of each market segment to be able to
customize its digitalized supply chain accordingly. Most companies across industries find that
differentiation based on the delivery of unique customer services is an opportunity as well.
Although there are numerous customers in each market segment for whom price is still a
major factor, a considerable number can be found of those deciding by the quality of the
services offered (Jurova et al. 1999).

2. PROBLEM FORMULATION AND METHODOLOGY

The idea of integration and digitalization in the supply chain necessitates a major change in
the traditional approach to the relationships such as the one of Parasuraman et al. (1985) and
others.

The relationship between the supplier and the customer must be replaced by the principles
of mutually advantageous cooperation (see Nakano (2009) or Mehrjerdi (2009)). For a
company in a globalized competition to be successful, it must embrace the below activity
levels:

= developing relationships to customers who prefer the company's products to those
of the competitors;

= developing relationships to the company's suppliers who see their most reliable
and favourable partner in the supply chains,

= supporting the efficiency of the supply chain that offers services of supreme
quality

Control of the supplier-customer chain at the service level becomes a critical factor of
success in market competition. Both the quality of the customer services and the total business
cost to a considerable extent depend on the structure of the supplier chain and communication
within this chain.

When addressing the questions of qualitative research, paired methods were used of
analysis-synthesis, induction-deduction, abstraction-concretization, as well as methods of
text-analysis and causes and consequences.

2.1 Control of service processes at supplier levels

In research, the following question may be asked: How can a company meet the “delivery
with a higher value added” requirement quickly in each situation. The answer might be found
in the ideas and experience of the leading quality control managers. For a long time they have
been finding that a hundred-percent quality of the output products can only be achieved by
continually inspecting the processes (Lambert et al., 2006)

The same methods employed in controlling the production process can also successfully be
applied to controlling processes providing the customers in the supplier chain with quality
services.

35



Conference proceedings: THE IMPACT OF INDUSTRY 4.0 ON JOB CREATION 2018

The following procedure is recommended:

» The correct definition and understanding of such processes should be the first step. It
usually involves a detailed analysis of process maps and a diagram for each service
process — such as one for order management. Sometimes the managers are surprised and
astounded by the degree of sophistication and interrelationship of processes. However,
experience may bring valuable information about the way such processes can be
simplified and accelerated.

The cause-and-consequence analysis based on a fish-bone diagram, for one, can be

employed to identify the high-risk points of the supply process. This simple method is

based on Pareto’s law, according to which 80 percent of problems appearing in a process
can be accounted for by 20 percent of the possible causes. Thus, there are only a few
causes bringing about most of the defects.

> ldentifying the causes of a failure to meet the delivery time may be taken for an example.
A number of regularly recurring problems can be found: zero inventory of the product,
unreliable carriers, short delivery time, etc. If we want to identify further causes, we can
apply a fish-bode diagram, which may be an efficient tool for managerial decision-making
— which measures should be taken where to diminish or eliminate such errors as can be
seen in Figure 1. By analyzing the high-risk points of the process, a system may be
introduced of preventing errors by monitoring the high-risk points to help identify latent
problems. Using methods of statistical process control, limits will be determined for a
process. Organizations that struggle to supply a value added to the customer must be
endowed with a system of indicators reflecting the key performance figures. The factors
affecting the quality of a customer service must be continually monitored and analyzed at
all process stages (Hendl, 2012).

The guiding principle of success is the idea that a long-term customer relationship is based
on a consistent offer of high-quality services. The achievement of the service quality level
expected by the customer requires exact knowledge the factors critical to success for each
market segment and willingness to fulfil the customer’s wishes under all circumstances and at
every level of the supply chain (Russell, 2009).

Figure 1: Cause-and-consequence analysis diagram to introduce digitalized logistic
services
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3. PROBLEM SOLUTION

First and foremost, a service should serve the customers. Given a digitalized logistic
conception based on the value added to the customer and on the economic characteristics
within the supply chain, solution is the first concern. The creation of a utility value perceived
by the customer makes it possible for a consumer — customer to meet their wishes and needs
in their own way.

As succinctly put by Rutner and Langley (2000), the value provided for the customer is in
proportion to the quotient of the perceived benefits of a transaction to the total product costs.
This can be written as:

benefits perceived by custoamer

value supplied to the customer =

(1)

In many situations, the customer must expect extra costs in addition to the product price.
Therefore, the holding cost of product seems to be more appropriate than just the price. Such
extra costs include storing, packaging, and operation costs as well the cost of the product
disposal or recycling — circular economy (e.g., Manninen, et al. (2018)).

holding cost of product

The digitalization of supply chain should aim to maximize the above quotient more than
the competitors can do. Logistics may be thought of as an almost perfect instrument
improving both the numerator and the denominator of the quotient. In the [B2B] industrial
marketplaces, it is exactly the efficient logistics that adds the value provided for the
customers, making it possible for the next supply levels to better serve the customers and with
lower supply and storing cost at that. The same result may also be achieved in consumer
[B2C] marketplaces where the value added may consist in a better buying comfort and with
the customer’ costs are pushed down thanks to the more favourable payment terms. It is the
creation of a product value provided for the customers in the form of quality supply chain
services that is higher than that of the competitors that provides an opportunity of getting a
sustainable competition edge.

In reality, it is necessary, at all supply levels, to know the customer and his cost structure
as well as the dynamics of the market. This information may help create a digitalized supply
chain, which will significantly enhance the value provided for the customer. The below figure
shows how to capture the ways of increasing the value added to the customer using logistic
processes that in turn will help the customer provide services for his customers.

Figure 2: The value added to the customer by digitalizing the supply chains
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For a supplier, the best way of winning and keeping new customers is focusing on those
product properties regarded by the customer as the most important. Success in this regard is
conditioned by the perfect knowledge of the value chains of all the customers. If the customer
is a manufacturer of consumer goods, the supplier should know the way the value provided
for end users is created (Lambert et al., 2006).

3 DISCUSSION

It is necessary to further develop the distribution level areas because the strength of the
distribution levels is increasing in most of the markets. It is extremely important to see the
relationship to the end customers as an integral part of digitalized supply chains. Based on the
research we conducted as part of the project, FP — S — 18 — 6395, it is necessary to realize that,
without support for each element of the supply chain, the products of a company would not
reach the full market potential.

Due to the market concentration, the customers possess more purchasing power and, in
addition, try to minimize the number of suppliers. For each supplier, this is a threat, but it may
also bring an opportunity. If a supplier can make an economical offer to the customer of
quality products and services, then his chances are not low. Today, the customers employ
state-of-the-art rating methods such as:

e analysis of total product acquisition costs,
e analysis of maintenance costs per product life cycle,
e analysis of the total product costs and benefits.

In this respect, an effort is necessary to establish long-term supplier-customer relations based
on mutually beneficial services offered.

In a market environment with well informed and demanding customers, it is difficult to
predict the competitors' strength. It seems that, in the present volatile market environment, it
may be exactly the quality of services offered that will decide whether a supplier wins or loses
an order — thus, the logistic process may be the key source of the value added to the customer
along with a product or a service (Hendl, 2012)

Adopting the concept of value added to the customer as the pillar for devising logistic and
marketing strategies may bring a number of benefits for each supply level. That, of course,
will require a much more proactive approach to developing customer relations. The idea of
and approach to customer care by services provided by a fully digitalized supply chain consist
in better information about the customer's organization and needs and in adopting a joint
access to the creation of business strategy.

4. CONCLUSION

Every part of the supply chain, that is, the supplier can exactly determine what values are
expected of him by each customer segment and find a way of giving them such values in the
form of better services with minimum costs. In most of the markets, the value added to the
customer has become a dominant factor by which suppliers can be differentiated. The
condition necessary for implementing customer services is the introduction of the information
technology needed as a supporting instrument for digitalizing logistic chains (Industry 4.0).
All digitalized applications should support large amounts of data generated by facilities,
processes, and products depending on the support and monitoring of the target-oriented
service processes. An important technical parameter is connectivity, which makes it possible
to acquire the required outcomes of the company service processes online. Most companies
realize what opportunities of this type are offered by logistics as part of a supply chain that
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decided to go digital. And this is a question to be considered in any business strategy and,
thus, logistics strategy when striving for a competition edge through services.
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MIGRANTS AND LABOR MARKET DEMANDS IN A RUSSIAN
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Abstract: The article presents the problem of the role of labor markets under the conditions of the
transition to 4.0 economy on a scale of a Russian megalopolis. The authors analyze the social and
professional characteristics of labor migrants arriving to Ekaterinburg from Central Asia, using the
statistical data and the results of the sociological study. The authors come to a conclusion that the
labor migrants from Central Asia in the territory of Russia in general and the Ural megalopolis in
particular, being in-demand mainly in the sphere of menial work and in the extensively developing
economic sectors, are not motivated and do not have real opportunities to expand professional skills
necessary in the context of the Russian economy, which is now following the path of forming the
Industry 4.0.

Key words: industry 4.0, labor migrants, labor market, Russian megalopolises, Ekaterinburg
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1. INTRODUCTION

The first references on Industry 4.0 appeared in 2011 [1]. Transition of the majority of
developed countries to 4.0 economy requires special attention towards the social and
professional characteristics of labor force. Education and vocational training needs to be
remodeled and upgraded by the efforts of governmental and non-governmental stakeholders
[2]. In the modern society as an information and communication system the following groups
are formed: 1) consumers of goods and services, having the basic skills of using the
technology encapsulated in these goods and services; 2) engineers and operators, design
engineers and managers, working on developing new goods and services based on new
technologies and on the market launch of the manufactured goods; 3) engineers and
researchers developing new technologies at the stage of R&D and preparing them for
commercialization [3]. Beata Slusarczyk notes, that the majority of the entrepreneurs
recognize the concept of Industry 4.0 as a great opportunity for development and
improvement in competitiveness [1]. It is obvious that the increase in the number of labor
migrants from countries with a low level of development poses a question of the possibility of
their integration in the labor market of the host countries and their influence on the country’s
transition to the new economic level.

According to the Federal Statistics Service of the Russian Federation, in 2016, 511 773
people (89%) out of 575 158 migrants who arrived to the Russian Federation and were
officially registered by the Federal Migration Service came from the CIS countries. In 2016,
the share of migration gain owing to foreign citizens from CIS countries in the Ural Federal
District made up 11% of the total number for the whole country. In the Sverdlovsk region,
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being part of the Ural Federal District the migration gain owing to foreign citizens from CIS
countries amounted to 1 855 people. Out of the total number of migrants coming to Russia
from CIS countries in 2016, 43% were from five Central Asian countries (Kazakhstan,
Kirghizia, Uzbekistan, Tajikistan and Turkmenia). Before 2015, the percentage of migrants
from Central Asia made up to 70%. Thus, notwithstanding the fact that the migration flow
from Ukraine altered the share of migrants, the “accumulated” migration is represented
mostly by people from Central Asia, possessing their specific social and professional
characteristics and occupying a specific niche in the labor market of the region.

Ekaterinburg became an important element of the migration corridor formed between
Central Asia and the Russian Federation. The main migration flow is labor migration, which
involves from 2.7 to 4.2 min people, or from 10 to 16% of economically active citizens of
Central Asian countries. This represents not only a significant scope of migration, but also
implies serious economic consequences for both the migrants’ countries of origin and the host
country.

The importance and usefulness of external migrants as a labor force is declared officially in
the Russian Federation. It is stated in the Concept of Demographic Development of the
Russian Federation by 2025. Besides, over the last years according to the state policy of the
Russian Federation aimed at supporting voluntary resettlement of compatriots living abroad to
the Russian Federation, there are more migrants of different ethnicities coming to the Russian
Federation than ethnic Russians. For example, since 2013 the Sverdlovsk region has been
implementing the regional program presupposing that by 2020 17 300 migrants are going to
enter the territory of the Sverdlovsk region, with two thirds of them being the representatives
of the titular ethnic groups of their countries of origin. It is planned that the majority of
migrants will arrive from Kazakhstan, Uzbekistan, Tajikistan and Armenia.

In 2017, the Government of the Russian Federation adopted the program “Digital economy
of the Russian Federation”. Digitalization of economy is a strategic priority setting specific
requirements towards the social and professional characteristics of employees. Foreign
workers (labor migrants) form a significant part of the labor resources of Russia. After
gaining the Russian citizenship or the right to work in Russia, they do not change their social
and professional characteristics and differ from the professional personnel of the host country.

The principal transformations of the employment of labor migrants in the sphere of
distribution of the foreign labor force can be traced most significantly according to the types
of economic activity.

Table 1: Changes in the structure of the employment of foreign workers according to the types
of economic activity in 2017, %

Year Type of economic activity
Construction | Wholesale | Manufacturing | Transportand | Community | Agriculture | Other
and retail activity communications | and social
trade facilities
2007 48,9 30,6 7,0 6,0 4,1 0,3 31
2017 29,5 26,2 15,1 7,5 11,2 3,9 7,1
Increase 61,8 84,3 206,2 122,0 263,1 1233,6 2375
rate

Source: Compiled by the authors on the basis of the data from the Department of the Federal Migration Service
of the Russian Federation in the Sverdlovsk region.

The data of the table 1 demonstrate that the leaders among the types of economic activities
involving external migrants are construction and wholesale and retail trade, though, their
share is decreasing rapidly. One can mention the expansion or the diversification of foreign
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employment in terms of new directions. Thus, the percentage of labor migrants working in the
housing and utilities infrastructure has increased by 2.6 times during the last years. A huge
increase in the rate of employment of foreign workers in agriculture can be observed (increase
by 12 times), even taking into consideration the fact that the Sverdlovsk region is an industrial
area, where agriculture makes up not more than 4% of the internal regional product. Thus, in
the economy of Ekaterinburg we can also note the trend of formation of the sectors with the
increasing percentage of migrants.

Other Russian researchers come to the same conclusions. In the Russian labor market,
foreign workers compete with Russian citizens in a relatively indirect manner. It is most
relevant for those subjects of the Russian Federation, where there is a higher percentage of
university-educated population seeking higher salaries [4]. It means that in such regions, the
foreign labor force is in demand only in the sector of menial work. The fact that the foreign
and the Russian labor force do not compete in the labor market is intermediately confirmed by
the comparative analysis of the dynamics of the accumulated indicators of the increase in the
numbers of labor migrants and the change in the development indicators of different
economic sectors.

Figure 1: Dynamics of the accumulated growth rates (2005 = 100%)
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Source: calculated by the authors on the basis of the data from the Federal State Statistics Service [5].

On the basis of the dynamics analysis of the accumulated growth rate of different
economic sectors (see Figure 1), it can be stated that the significant gap between the rates of
increase in the numbers of labor migrants and the growth rates of economic sectors is an
evidence of the fact that the migrants do not have a serious influence on the development of
these sectors. They are actively involved in the economic sectors characterized by the
extensive type of development. Migration and the level of economic development are
intercorrelated during short time periods mainly. At the same time, the foreign labor force is
in demand during the period of active construction works or economic recovery. After these
stages are completed, the numbers of labor migrants, as a rule, stop influencing the
development of the economic sector. Sometimes we can observe an inverse dependence.
During the period of crisis or post-crisis, when economic sectors start active recovery, they
don’t require labor migrants.
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2. PROBLEM FORMULATION AND METHODOLOGY

When carrying out the social and economic analysis of migration processes in the
Sverdlovsk region, we based on the following approaches of foreign scientific schools
studying migration: migration as a means of accumulating capital (Pietro Reichlin & Aldo
Rustichini); as a means of accumulating human capital (Uwe Walz, Nadeem Ul Haque);
migration from the point of view of innovations and technology (Per Lundborg, Paul S.
Segerstrom, Lucas Bretschger). Researchers Stephen Drinkwater, Paul Levine, Emanuela
Lotti, Joseph Pearlman study different models, considering migration as one of three drivers
of the economic development of the country. When assessing its effect on the economy of the
host country, the positive influence of migration on the indicator of the Gross Domestic
Product per capita is described in the studies by Jacques Poot, Ganesh Nana and Bryan
Philpott.

We used the method of statistical analysis to assess the scale and the structure of migration
processes and their influence on the social-economic and demographic situation in the Ural
Federal District. We also used the results of the standardized interview (N 231) with the
migrants from Central Asia, carried out by the authors in 2016-2017 in Ekaterinburg. The
authors applied the descriptive method of information analysis.

3. RESULTS

Today the megalopolis of Ekaterinburg is a large inter-regional innovative industrial
financial, scientific, educational and cultural center of the Ural Federal District. Ekaterinburg
is the fourth city in Russia in terms of population, a transport and logistics hub on the Trans-
Siberian line, an administrative center of the Sverdlovsk region. The Sverdlovsk region
demonstrates high demand for the foreign labor force in industrial and transports sectors. A
change in the structure of migration flows from Central Asia to Ekaterinburg can be observed.
The main contribution to the increase of foreign employment is made by work on the basis of
a labor patent. Thus, in 2015 in the Sverdlovsk region 47 710 patents were issued, in 2016 —
37 644 [6].

Table 2: Structure of migrants in terms of sex and age in the Sverdlovsk region in 2016

Number of incoming Number of outgoing migrants Migration gain
migrants
Male & Male Female | Male & Male Female | Male & | Male | Female
female female female
Total 119074 55606 63468 117550 54452 63098 1524 1154 370

Of working age 87847 41912 45935 86290 40859 45431 1557 1053 504

Elder than 11287 3380 7907 11237 3309 7928 50 71 -21

working age

Source: according to the Department of Federal state statistics service in the Sverdlovsk region and the Kurgan
region (2017).

The data of the table 2 demonstrate that the migration gain in 2016 is determined by the
influx of women of working age and the deflux of men of working age. It is related to the fact
that more and more women independently come to Russia for work. It should be noted that
women from Central Asia are in demand in the sector of menial work in Russia to a larger
extent than men.
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The crisis strengthened the focus of the migration policy on the short-term labor migration,
which impedes the effective substitution of the loss of the working population by migrants.
This fact contradicts to already formed behavior patterns of labor migrants: more than 60% of
them spend the majority of time during the year in Ekaterinburg; one third are oriented at
permanent residence. While own resources are decreasing, and the economy is developing
and being restructured, the demand for the labor force will become more diversified in terms
of economic sectors and will require more qualified workers. Still, at the present moment we
can observe the decrease of the education level of labor migrants arriving to Ekaterinburg.
Analysis of the structure of migrants from Central Asia according to the level of education
demonstrated that the absolute leader in terms of supplying Russia with qualified personnel is
Kazakhstan. Almost one fourth of migrants who came to Russia from this country in 2015 had
a diploma of higher professional education [7].

Referring to the data of the sociological study, we can draw attention to such important
social characteristics of migrants from Central Asia as the significant cultural distance from
the local population, the insufficient knowledge of the Russian language and the minimum
number of contacts with the local population.

Thus, according to the results of the study, only 32.2% percent of working migrants from
Central Asia think that they have become accustomed to the life in Ekaterinburg. Only 33.6%
have a good command of the Russian language (it means they can not only communicate, but
also can read and write in Russian). In most cases, the communications of labor migrants with
the citizens of Ekaterinburg are work-related (79.0%). Less than one third of the respondents
(28.7%) mentioned the presence of friendly relationships with the local population. Labor
migrants mentioned meetings with the representatives of the same nationality (41.3%) and
Internet (41.3%) as the main sources of information about Russia and Ekaterinburg. Only one
fifth of the respondents (21.0%) mentioned that they communicate with the Russians in social
media.

We can come to the conclusion that the social characteristics of migrants from Central Asia
are the evidence of the fact that they do not conform to the needs of the economy 4.0, as they
are not sufficiently involved in the information and communication environment of
Ekaterinburg. It also has an impact on the migrants’ involvement in the industrial
environment of the city. It should be noted that, according to our data, more than 65% of the
migrants in Ekaterinburg are interested in gaining the Russian citizenship or in the long-term
migration.

4. CONCLUSION

Despite of the manifestations of crisis in the economy, Ekaterinburg continues to be an
attractive city for labor migrants. External labor migration is, in general, profitable for Central
Asia, as it is the only possible solution for many pressing social and economic problems in the
sending countries. Generally, for Russia, and Ekaterinburg in particular, the influx of labor
migrants from Central Asia has more positive than negative aspects: there is an infusion of
low-cost labor; economically active population is attracted. At the same time, migrants from
Central Asia, being in demand mainly in the sphere of menial labor and in the extensively
developing economic sectors, are not motivated and do not have real possibilities to expand
the professional qualities, required under the conditions of the Russian economy being in the
course of transition to the Industry 4.0. Their social characteristics, including the orientation
towards cultural differentiation and isolation in relation to the citizens of the host territory,
contribute to this situation as well. Ekaterinburg, being the capital of the Russian industrial
region, develops information and communication foundations of industrial labor. Still, labor
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migrants from Central Asia, in the context of the new economy, do not have potential
possibilities to expand the required professional skills.
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RECENT DEVELOMENT TRENDS OF VOCATIONAL EDUCATION AND
TRAINING IN LATVIA
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Abstract: Competitiveness of companies on local and international markets greatly depends on
skilled labor force. There is an increased need for well-trained medium level specialists prepared by
the vocational education and training (VET) systems especially for Industry 4.0. An effective approach
for this is work-based learning. In Latvia in 2016 legal regulation on work-based learning was
adopted. Still there is not enough research on the pre-conditions enabling the public administration to
implement innovative VET approaches and what are the factors that make VET an attractive path. The
aim of the paper is to investigate the opinions of relevant stakeholders from the education,
employment and economic sectors regarding innovation in VET and the feasibility of strategic
partnerships in this regard. The methods used: stakeholder survey results analysis by most of the
evaluations in scale of 1-10. For analysis of data obtained in survey indicators of descriptive statistics
(means and indicators of disspersion) as well as cross tabulations and multivariate analysis — factor
analysis were applied

Key words: 3-5 keywords, competitive labor force, innovation, partnerships, vocational education and
training, work-based

JEL Classification: 125, 128, 015, L38

1. INTRODUCTION

Analysis on attracting and educating skilled labor force have been performed in academic
research in many countries. International global competition requires competitiveness of
companies on local and international markets which to great extent depends on skilled labor
force. There is an increased need for well-trained medium level specialists prepared by the
vocational education and training (VET) systems especially for Industry 4.0. Work-based
learning is an approach enabling the employers to train the future labour force according to
the labour market needs, also in relation to global tendencies and technological developments.
For Latvia work-based learning is an innovative approach. As the legal regulation on work-
based learning in Latvia was adopted in 2016, there is a need for analysis of the context of
implementation of those regulations. Still there is not enough research on the pre-conditions
enabling the public administrations and motivating the employers to implement innovative
VET approaches. The aim of the paper is to investigate the opinions of relevant stakeholders
from the education, employment and economic sectors regarding innovation in VET, the
factors contributing to the attractiveness of VET and the motivation to get involved, as well as
regarding the feasibility of strategic partnerships in effective realisation of work-based
learning and other innovative approaches. An important aspect is to stady factors that make
VET an attractive path in order to attract prospective workforce.The methods used in
research: scientific publications analysis, in empirical part - experts survey results analysis by
most of the evaluations on analysed statements in scale of 1-10, where 1 — do not agree and 10
— agree to full extent. For analysis of data obtained in survey indicators of descriptive
statistics (means and indicators of dispersion) as well as cross tabulations, statistical testing of
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hypothesis with t-test on differences of arithmetic means and analysis of variance (ANOVA)
and multivariate analysis — factor analysis were applied.

2. THEORETICAL FINDINGS

Numerous researchers have analysed various aspects of work — based learning including
managerial support and attitude (Ellstrom, Ellstrom, 2014), (Geiben, Grollmann, Wolfgarten,
2015), Issues associated with recruitment, induction, and training of new employees are
analysed and found as crucial to companies (Geiben, Grollmann, Wolfgarten, 2015). These
issues are entangled with costs, how the way work is organised, and the productivity of a
company analysed by Geiben, Grollmann and Wolfgarten who have stressed that for
employees, these are crucial times in life. Researchers Geiben, Grollmann and Wolfgarten
have alos stressed that tasks for work-based learning settings and other ways of supporting
learning and competence development for new recruits are of great importance (Geiben,
Grollmann, Wolfgarten, 2015). The focus of respective research is recruitment, induction,
and training of job entrants at an intermediate skill level. Employers were also asked to
provide an estimation of the quality of the VET system and the knowledge and competences
learned by the young people during their initial vocational education and training (Geiben,
Grollmann, Wolfgarten, 2015). Both aspects, the estimation of employers as well as their
reports on recruitment, induction, and training of VET graduates can be seen as an indicator
for the quality of a VET system (Geiben, Grollmann, Wolfgarten, 2015). The study by
(Geiben, Grollmann, Wolfgarten, 2015) was implemented in an international comparative
design (Germany, United Kingdom, Spain, Finland) and with an occupation-specific
perspective, concentrating on two quite different occupations: business administration support
and car service. The contribution represents certain findings of this feasibility study and
relates these findings to differences across countries and occupations, drawing conclusions for
the enhancement of the research approach (Geiben, Grollmann, Wolfgarten, 2015).

Important aspect is matching vocational training and labor market needs (Buligina, Sloka,
2013) and partnerships in education and respective industry field (Ursache, Avadanei, lonesi,
Loghin, 2017).

Research points to such relevant issues as organisation of training in vocational education:
disscussions on applications of modular approach (Pilz, Canning, 2017) and their benefits and
challenges. Labor market needs and requirements have to be taken into account not depending
from vocational educational establishment (Ryan, Gwinner, Mallan, Livock, 2017) with
combining of labor market needs and educational establishment flexibility, including
development of critical thinking and reflexive approaches. Comparisons of different
approaches (Fjellstrom, Kristmansson, 2016) by contrasting education systems have been
made, highlighting  constraints  regarding  educational goals and  workplace
affordances in apprenticeship systems, which largely develop vocational competencies related
to specific workplace demands and activities.

Researchers have also evaluate results yielded by various approaches (Sappa, Choy, Aprea,
2016) having analysed the understanding of key stakeholders’ (learners, teachers, trainers and
managers/coordinators) conceptions of connections between school-based and work-based
learnings which offer the main sources for developing vocational competence, and are the
main sites for the enacted and engaged curriculum for VET. (Sappa, Choy, Aprea, 2016) have
identified and compared conceptions of vocational lesrning and teaching across education and
workplace settings in Swiss and Australian VET actors.

The various approaches includind also e — learning as an important method to be applie in
fast developing branches of industry (Mullin, 2013). Differences and similarities are discussed
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and implications for VET research and development of teachers and trainers are outlined by
authors of the respective research (Sappa, Choy, Aprea, 2016).

Countries have different experience, also among most advanced countries, in the use of
work-based learning, e.g. the Netherlands (Onstenk, Blokhuis, 2007) and for other
researchers and policy makers this experience and research results could be very useful.

Several aspects of co-opertaion with private enterprises are of great importance
(Harris, R., Simons, M. (2006), stressing that training reforms in the vocational
education and training sector have been accompanied by a dramatic rise in the perceived
value of the workplace as an authentic site for learning.

3. RESULTS OF EMPIRICAL ANALYSIS AND DISCUSSION

Theoretival findings and research results were used to conduct empirical research in Latvia
to analyse the views of experts from different branches involved in the development of
vocational education with the introduction of work-based learning in selected vocational
education establishments in close co-opretation with enterprises and public administrators.
The survey was conducted to evaluate several aspects important for work-based learning
implementation in Latvia with evaluations by experts on scale 1 — 10, where 1- not
significant, 10 — very significant. Main indicators of descriptive statistics on evaluations of
analysed aspects regarding the increase of prestige of the vocational education are included in
table 1.

Table 1: Main Indicators of Descriptive Statistics on Evaluations of Analysed Aspects of
Increase of Attractiveness of Vocational Education

A dialogue
with children
and their Promoti More
parents in ng a Awards job
WBL pre-school higher and opportu
Statistic Higher |where the| Information and primary | Promotin| social |bonuses by|nities at
indicators |salaries |employes|campaigns in Modern [educationon| ga status | enterprises | technol
for paya | mass media [Modern and the higher for ]and sectors| ogy
mediu | salary or | promoting | learnin | innovation | advantages | social | middle for oriente
m level | grantto [and praising g oriented |of the choice |status for| level | medium d
speciali| the professional [environ| VET of asuitable | VET [speciali| level |enterpri
sts trainee | specialists | ment | content | profession | learners [ sts | specialists | ses
N Valid 118 117 117 117 116 115 116 116 115 117
Missing 14 15 15 15 16 17 16 16 17 15
Mean 8,33 8,44 7,68 9,06 9,06 7,98 8,18 8,20 7,79 8,89
Std. Errorof | 0,148 | 0,141 0,181 0,095 0,108 0,189 0,180 | 0,161 0,165 0,116
Mean
Median 9 9 8 9 9 8 9 8 8 9
Mode 10 10 10 10 10 10 10 10 8 10
Std. Deviation | 1,612 1,522 1,955 1,028 1,159 2,022 1,941 1,731 1,765 1,251
\ariance 2,599 | 2,317 3,822 1,057 1,344 4,087 3,767 | 2,995 3,114 1,565
Range 8 8 9 4 6 9 9 9 9 5
Minimum 2 2 1 6 4 1 1 1 1 5
Maximum 10 10 10 10 10 10 10 10 10 10

Source: author’s calculations based on Ilze Buligina conducted survey, n=132, Evaluation scale 1- 10, where 1 —
not significant; 10 — very significant

48



https://datubazes.lanet.lv:2080/authid/detail.uri?authorId=25226293800&amp;eid=2-s2.0-84978975338
https://datubazes.lanet.lv:2080/authid/detail.uri?authorId=25226293800&amp;eid=2-s2.0-84978975338
https://datubazes.lanet.lv:2080/authid/detail.uri?authorId=56394218500&amp;eid=2-s2.0-84978975338
https://datubazes.lanet.lv:3347/author/Onstenk%2C+Jeroen
https://datubazes.lanet.lv:3347/author/Blokhuis%2C+Franck
https://datubazes.lanet.lv:3347/author/Simons%2C+Michele

Conference proceedings: THE IMPACT OF INDUSTRY 4.0 ON JOB CREATION 2018

Results of expert survey indicates that the highest evaluations are given to Modern
learning environment with arithmetic mean of evaluations of 9,06; half of respondents gave
evaluation 9 or less and half of respondents gave evaluations 9 or more (characterised by
median), the most frequent evaluation was 10 (mode); the lowest evaluation for this aspect
was 6; very similar evaluations but with larger variance are for statement Modern and
innovation oriented VET content with arithmetic mean of evaluations of 9,06; half of
respondents allocated evaluation 9 or less and half of respondents allocated evaluations 9 or
more (characterised by median), the most frequent evaluation was 10 (mode); the lowest
evaluation for this aspect was 4.

In some theoretical findings it was mentioned that respondent gender can influence
evaluations on organisation of vocational education; for this reason analysis of results on
evaluations by gender are included in table 2.

Table 2: Group Statistics on Evaluations on Aspects of Increase of Attractiveness of Vocational
Education by Gender

Analysed aspects Std. Std. Error
Gender N Mean Deviation Mean
Higher salaries for medium level specialists Female 80 8,45 1,457 0,163
Male 35 8,03 1,932 0,327
WBL where the employers pays a salary or grantto Female 79 8,47 1,632 0,184
the trainee Male 35 8,31 1,301 0,220
Information campaigns in mass media promoting  Female 79 7,73 1,953 0,220
and praising professional specialists Male 36 7,56 1,978 0,330
Modern learning environment Female 80 9,01 1,097 0,123
Male 35 9,14 0,879 0,149
Modern and innovation oriented VET content Female 79 9,09 1,232 0,139
Male 35 9,00 1,029 0,174
A dialogue with children and their parents in pre-  Female 78 7,85 2,071 0,234
school and primary education on the advantages of 440 35 8,23 1,042 0,328
the choice of a suitable profession
Promoting a higher social status for VET learners  Female 79 8,00 1,994 0,224
Male 35 8,57 1,803 0,305
Promoting a higher social status for middle level Female 79 8,08 1,845 0,208
specialists Male 35 8,46 1,442 0,244
Awards and prizes by enterprises and sectors for Female 78 7,86 1,518 0,172
medium level specialists Male 35 7.60 2265 0,383
More job opportunities at technology oriented Female 80 9,00 1,114 0,125
enterprises Male 35 8,57 1,501 0,254

Source: author’s calculations based on Ilze Buligina conducted survey, n=132, Evaluation scale 1- 10, where 1 —
not significant; 10 — very significant

Data of table 2 show that the evaluations by gender are alike but still different with more
prominent differenes in evaluations for some analysed aspects; for this reasonstatistical
hypothesis was tested on the difference of evaluations by gender with t — test. Null hypothesis
was stated: there is no difference in evaluations of analysed aspects by experts depending on
expert gender. Rejection of null hypothesis would lead to acceptance of alternative hypothesis
— that differences in evaluations by gender differ statistically significantly with reasonable
level of significance. The results of statistical hypothesis testing with t — test are included in
table 3.
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Table 3: Statistical Hypothesis Testing for Equality of Means on Evaluations of Aspects on
Increase of Attractiveness and Prestige of the Vocational Education by Gender

t-test for Equality of Means
Analysed aspects Sig. (2- Mean Std. Error
t df tailed) | Difference | Difference

Higher salaries for medium level specialists 1,288 113 0,201 0,421 0,327

1,154 51,650 0,254 0,421 0,365
WBL where the employers pay a salary or grant 0,493 112 0,623 0,154 0,312
to the trainee 0,538 80,800 0592 | 0154 | 0286
Information campaigns in mass media 0,453 113 0,651 0,179 0,394
promoting and praising professional specialists 0451 67,067 0,653 0,179 0,396
Modern learning environment -0,621 113 0,536 -0,130 0,210

-0,677 80,058 0,501 -0,130 0,193
Modern and innovation oriented VET content 0,372 112 0,711 0,089 0,238

0,398 77,305 0,691 0,089 0,222
A dialogue with children and their parents in -0,925 111 0,357 -0,382 0,413
pre-school and primary education on the -0,948 69,561 0,346 -0,382 0,403
advantages of the choice of a suitable profession
Promoting a higher social status for VET -1,452 112 0,149 -0,571 0,393
learners -1,510 71,631 0,135 0,571 0,378
Promoting a higher social status for middle level| -1,084 112 0,281 -0,381 0,352
specialists 1,191 | 82,338 0237 | -0381 | 0320
Awards and prizes by enterprises and sectors for ,715 111 0,476 0,259 0,362
medium level specialists 617 48,225 0,540 0,259 0420
More job opportunities at technology oriented 1,701 113 0,092 0,429 0,252
enterprises 1,517 51,085 0,136 0,429 0,283

Source: author’s calculations based on Ilze Buligina conducted survey, n=132, Evaluation scale 1- 10, where 1 —
not significant; 10 — very significant

Resaults of data included in table 3 indicate that evaluations by gender do differ for all
analysed aspects for increase of prestinge and attractiveness of vocational education. Average
evaluations by female respondents are higher for the following analysed aspects of vocational
education and training: Modern learning environment; A dialogue with children and their
parents in pre-school and primary education on the advantages of the choice of a suitable
profession; Promoting a higher social status for VET learners; Promoting a higher social
status for middle level specialists. For other analysed aspects for increase of prestinge of
vocational education the average evaluations are higher by male respondents.

In some of research performed by researchers in other countries there are indications that
views on different aspects related to the vocational education organisation and realisation do
differ depending from the experience of experts in the field of respective competence
therefore we have analysed data of evaluations by experience of experts in the respective
field. The distribution of experts by experience (years of experience) in the indicated field of
competence are included in table 4.
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Table 4: Distribution of Respondents by their Experience in the Indicated Field of Competence

Years of Cumulative
Experience Frequency Percent | Valid Percent Percent

Valid Up to 5 years 19 14,4 16,4 16,4
5-10 30 22,7 25,9 42,2
11-15 17 12,9 14,7 56,9
16 -20 10 7,6 8,6 65,5
21-25 6 4,5 5,2 70,7
26 -30 4 3,0 3.4 74,1
31-35 5 3,8 4,3 78,4
36 - 40 9 6,8 7.8 86,2
4145 3 2,3 2,6 88,8
46 and more 13 9,8 11,2 100,0
Total 116 87,9 100,0

Missing  System 16 12,1

Total 132 100,0

Source: author’s calculations based on Ilze Buligina conducted survey, n=132

The distribution of respondents by competence in the field is included in the figure 1.

Figure 1: Distribution of Experts by Experience in Respective Field (in years)
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Source: author’s calculations based on Ilze Buligina conducted survey, n=132

Results of tested hypothesis on differences of evaluations by experience — with analysis of
variance (ANOVA) are included in table 5.
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Table 5: Statistical Hypothesis Testing for Equality of Means (with ANOVA) on Evaluations
of Aspects of Increase of Attractiveness of the Vocational Education by Work

Experience
Sum of Squares | df Mean Square F Sig.

Higher salaries for medium  Between Groups 37,292 9 4,144 1,662 | 0,108
level specialists Within Groups 261,804 105 2493

Total 299,096 114
WBL where the employers  Between Groups 23,737 9 2,637 1,133 | 0,346
fgﬁ; salary or grantto the - \yihin Groups 242,052 104 2,327

Total 265,789 113
Information campaigns in Between Groups 64,639 9 7,182 2,036 | 0,042
mass media promoting and  \wjthin Groups 370,457 105 3,528
praising professional
specialists Total 435,096 114
Modern learning Between Groups 16,249 9 1,805 1,798 | 0,077
environment Within Groups 105,438 105 1,004

Total 121,687 114
Modern and innovation Between Groups 18,043 9 2,005 1,527 | 0,148
oriented VET content Within Groups 136,527 104 1,313

Total 154,570 113
A dialogue with children and Between Groups 51,616 9 5,735 1,440 | 0,181
their parents in pre-school  \wjthin Groups 410,242 103 3,083
and primary education on the
advantages of the choice of a 10tal 461,858 112
suitable profession
Promoting a higher social Between Groups 33,668 9 3,741 0,985 | 0,457
status for VET learners Within Groups 394,824 104 3,796

Total 428,491 113
Promoting a higher social Between Groups 26,076 9 2,897 0,961 | 0,477
:La;gisa:‘i‘;'ismidd'e level Within Groups 313,678 104 3,016

Total 339,754 113
Awards and prizes by Between Groups 29,357 9 3,262 1,037 | 0,416
enterprises and sectors for  yjthin Groups 324,112 103 3,147
medium level specialists

Total 353,469 112
More job opportunities at Between Groups 10,709 9 1,190 0,742 | 0,669
genfiz?gr'ggg oriented Within Groups 168,335 105 1,603

Total 179,043 114

Source: author’s calculations based on Ilze Buligina conducted survey, n=132, Evaluation scale 1- 10, where 1 —
not significant; 10 — very significant

The results of analysis of variance indicate that the evaluations by experience in the fields
of competence does not differ statistically significantly with level of significance less than
0,05 is for statement Information campaigns in mass media promoting and praising
professional specialists, the evaluations by experience in the fields of competence does not
differ statistically significant with level of significance less than 0,1 is for statement Modern
learning environment. For other evaluated aspects evaluations of experts by experience in the
fields of competence does differ statistically significantly.

The analysis of expert evaluation results by use of multivariate analysis — factor analysis
are included in table 6.
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Table 4: Complex Factors on Evaluations of Aspects on Increase of Attractiveness of the
Vocational Education
Rotated Component Matrix?

Component
1 2 3
Higher salaries for medium level specialists 0,730 |0,180( 0,102
WBL where the employers pays a salary or grant to the trainee 0,791 [0,054| 0,291
Information campaigns in mass media promoting and praising professional specialists] 0,695 [0,001| 0,260
Modern learning environment 0,240 |0,127| 0,851
Modern and innovation oriented VET content 0,133 10,141 0,855

A dialogue with children and their parents in pre-school and primary education on the| -0,035 |0,731| 0,242
advantages of the choice of a suitable profession

Promoting a higher social status for VET learners 0,585 (0,649| -0,106
Promoting a higher social status for middle level specialists 0,649 (0,629] -0,147
Awards and prizes by enterprises and sectors for medium level specialists 0,114 [0,726| 0,111
More job opportunities at technology oriented enterprises 0,123 [0,462| 0,385

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 7 iterations.

Source: author’s calculations based on Ilze Buligina conducted survey, n=132, Evaluation scale 1- 10, where 1 —
not significant; 10 — very significant

The complex factors of aspects on increase of attractiveness of vocational education
obtained in 7 iterations with extraction methods: principal component analysis with varimax
rotation are:

| — material and information factor (created from evaluations for statements - higher
salaries for medium level specialists; WBL where the employers pays a salary or grant to the
trainee; information campaigns in mass media promoting and praising professional
specialists; promoting a higher social status for middle level specialists);

Il - Organisational factor (created from evaluations for statements - a dialogue with
children and their parents in pre-school and primary education on the advantages of the choice
of a suitable profession; promoting a higher social status for VET learners; awards and prizes
by enterprises and sectors for medium level specialists; more job opportunities at technology
oriented enterprises);

I1I- Modern and innovatiove working environment (created from evaluations for
statements - modern learning environment; modern and innovation oriented VET content).

4. CONCLUSION

Work — based learning has a great role in the education of competitive labor force able to
perform work in fast developing environment. Various aspects of work — based learning are
of great significance : good co-operation with employers, attractive and innovative learning
environment, motivated teaching staff and material support and encouragement of trainees.
The complex factors of aspects on increase of attractiveness and prestige of vocational
education obtained in 7 iterations with extraction methods: principal component analysis with
varimax rotation are:

I — material and information factor (created from evaluations for statements - higher
salaries for medium level specialists; WBL where the employers pays a salary or grant to the
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trainee; information campaigns in mass media promoting and praising professional
specialists; promoting a higher social status for middle level specialists);

Il - Organisational factor (created from evaluations for statements - a dialogue with
children and their parents in pre-school and primary education on the advantages of the choice
of a suitable profession; promoting a higher social status for VET learners; awards and prizes
by enterprises and sectors for medium level specialists; more job opportunities at technology
oriented enterprises);

[1I- Modern and innovatiove working environment (created from evaluations for
statements - modern learning environment; modern and innovation oriented VET content).
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PRIJIMANIE INOVACIi ELEKTRONICKYCH PRODUKTOV V OKRUHU
SLOVENSKYCH SPOTREBITELOV

ADOPTION OF ELECTRONIC PRODUCT INNOVATION AMONG SLOVAK
CONSUMERS

Angelika CSEREOVAY
Erika SERES HUSZARIK"

Abstrakt: V sucasnosti sa technolégia a v ramci toho najmd zabavnd elektronika je td, ktord sa
neustale rozvija. Z hladiska volby spravnej stratégie pre spolocnosti je dolezité ndjst tu cielovu
skupinu na Slovensku, ktora prijima produkt po kratsom alebo len po dlhsom casovom obdobi.
Inovativnost spotrebitelov pre nové technologie sa riesila v ramci tzv. tedrie o difuizii inovdcii. V tejto
Studii predstavime najznamejsiu teoriu o difuzii a spotrebitelské skupiny, ktoré prijimaju produkt
Vv priebehu casu. Cielom nasho primarneho prieskumu je zistit pomer spotrebitelov zdabavnej
elektroniky mladsich a starsich ako 36 rokov Zijucich na uzemi Slovenska v jednotlivych
spotrebitel’skych skupinach a na zaklade toho cas prijatia produktu. Okrem toho by sme chceli posudit
medzi nimi pomer skorSich a neskorsich prijimatelov. Dalsim nasim cielom je preskimat nasu
hypotézu sformulovanu o skorsich prijimateloch. V nasom prieskume sme konstatovali, Ze vicsina
skumanych spotrebitelov je pritomna v skupindach vcéasnej a oneskorenej vdcsiny, takZze prijima
produkt az vo faze zrelosti — Nie je vdcsi rozdiel ani medzi mladsimi a starSimi spotrebitelmi. Nasu
hypotézu, podla ktorej skorsi prijimatelia sa neliSia vo veku od neskorsich prijimatelov, sme
akceptovali.

Kruacové slova: difuzia inovacii, skorsi prijimatelia, neskorsi prijimatelia, spotrebitelské skupiny

Abstract: Nowadays the technology, within it especially the entertainment electronics are constantly
evolving. For a company in order to choose the right strategy, it is important to explore that Slovakian
target group, which adopts the product after a shorter or just a longer period of time. Consumers'
innovativeness towards new technology has been dealt within the so-called diffusion of innovation
theory. In our study we introduce the best-known diffusion theory and then the consumer groups who
adopt the product in the course of time. The aim of our primary research is to explore the proportion
of Slovakian consumers of entertainment electronics under and over the age of 36 within the consumer
groups of Rogers, hereby the time of product adoption. In addition, we would like to measure the
proportion of earlier and later adopters among them. Another important aim of us is to examine our
hypothesis formulated about the earlier adopters. In our research we found, that the majority of
examined consumers is present in the early and late majority consumer groups, so adopts the product
in the stage of maturity - there is no significant difference between the younger and older consumers.
Our hypothesis, according to which the earlier adopters don 't differ from later adopters in age, was
accepted.

Key words: consumer groups of Rogers, diffusion of innovation, earlier adopters, later adopters

JEL Classification: D12, M31, 033

1.UVOD

So Sirenim novej technologie v spolo¢nosti a s inovativnostou spotrebitelov k novej
technoldgii sa odbornici zaoberali v rdmeci tedrie o difuizii inovacii, z ktorych najzname;jsi
difizny model mozeme d’akovat’ Everettovi Rogersovi.

1% Titul: Mgr., Institicia: Mayor’s office of Koméarom, Szabadsag square 1, 2900 Koméarom, Mad’arsko, e-mail:
csereova.a@gmail.com
15 Titul: PhDr., Indtiticia: Univerzita J. Selyeho, Bratislavskd cesta 3322, 94501 Komérno, Slovensko, e-
mail:huszarike@ujs.sk
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Této tedria sa povazuje za stard, ale podla nasho nazoru je tato téma aktudlna, ked’ze
vd’aka neustale sa vyvijajucej technoldgie spotrebitelia st obklopeni coraz vicSim mnozstvom
elektronickych vyrobkov. Prave preto povazujeme za dolezité posudit pomer skiimanych
spotrebitel'ov v jednotlivych spotrebitel'skych skupinach, a tak mézeme usudit’, v ktorej faze
zivotného cyklu prijimaju produkt, teda kolko ¢asu uplynie az do prijatia. Takto si mozu
spolo¢nosti vyrabajice zabavnu elektroniku vytvarat’ stratégiu vyhovujicu roznym potrebam
svojich cielovych skupin.

Dalej testovanim hypotézy povazujeme za dolezité posudit’, &i existuje vztah medzi vekom
a inovativnostou, teda ¢i sa liSia skorsi prijimatelia od neskorsich prijimatel'ov vo veku?
Takto je mozné urcit, ¢i méa vek vplyv na pomer spotrebitelov v jednotlivych
spotrebitel'skych skupinéch.

1.1 Rogersova teoria o difuzie inovdcii

Proces, v ktorom sa vyrobok §iri prostrednictvom skupin zdkaznikov, sa nazyva proces
difuzie inovéacii. Dvaja prominentni odbornici sa zaoberali s modelmi difuzii a so skimanim
prijimania inovacii: Everett M. Rogers a Frank Bass. [5]

Najznamejsi model procesu difuzie vyvinul Everett Rogers v 60 rokoch 20. storo¢ia. Svoju
teoriu diftizii vyvinul na zaklade Studovani predchadzajtcich vyskumov (napr. Gabriel Tarde
v roku 1903), v ktorych sktimali, ako nové vyrobky zaujali ¢lenov spolo¢nosti. Zaciatkom 20.
storo¢ia Tarde si vSimol, Ze miera imitacie alebo prijatie novej myslienky vo vSeobecnosti
sleduje krivku S v priebehu ¢asu — ktory neskor vyuzil aj Rogers pri vytvoreni svojej tedrie o
difuzii. Rogersov model sa stal hlavnym analytickym nastrojom pre rézne marketingové-,
organiza¢né- a vyvojové (vyvoj vyrobkov) Studie. [3], [7], [15]

Rogers povazuje proces rozsirenia technologickych inovacii za komunikacny proces,
kedZe rézne informécie o produktovych inoviacii sa Siria cez urcité kanaly, v priebehu
urcitého Casu, v danej spolocnosti. Podl'a jeho predpokladu komunikécia medzi jednotlivcami
a difuizia inovdcii sa stavaji uc¢innou vtedy, ked’ su jednotlivci navzdjom podobni. Ciel'om
Rogersovej tedrie diftizii bolo vytvorit’ taky model rozhodovania o inovécii, ktory by bol
schopny vysvetlit’ a predpovedat’, Ze urcité inovacie s akou rychlostou, cez aké komunikacné
kanaly sa stavaji zndmymi v ramci socidlneho systému. Teoriu diftzii, ktoru vytvoril,
medidlny vyskum dodnes aplikuje v Sirokom kruhu - najnovSie pri skiimani penetracie
internetu a digitalnych médii. Autor rozliSuje 4 zakladné zlozky procesu rozsirenia: inovdcie,
komunikacné kandly, cas a dany socidalny systém, Vktorom sa cely proces uskutociuje.
Rogers skumal jednotlivé dimenzie a tie faktory (zhrnuté v nich), ktoré vyrazne ovplyviuju
rychlost’ §irenia inovacii. V roku 1962 vydal svoju priekopnicku knihu o teorii difuzii, ktora
mala nazov ,,Diffusion of innovations”. [1], [4], [9], [10], [12], [13]

Komunika¢né kanaly zahfniaju v sebe formalne (napr. reklama, priamy marketing) a
neformalne (napr. ustna reklama prostrednictvom nazorovych vodcov) kandly. V prvej Casti
procesu diflizie sa ziskavaju informdcie o existencii inovacie a o jej zdkladnych
charakteristikdch. Masmédia (napr. rozhlas, televizia, noviny) st najrychlejSimi a
najefektivnejSimi prostriedkami informovania verejnosti o existencii inovacie. Interpersondlne
kanaly st najucinnejSimi nastrojmi na presvedcenie jednotlivca o prijati inovacie v neskorsej
faze procesu. Tu nastane osobna vymena informécii medzi dvoma alebo viacerymi
jednotlivcami. Medzil'udské vztahy vytvaraju ré6zne komunikac¢né siete (siete difuzii) — v
ramci nich prebieha skutony proces Sirenia. Okrem tychto kandlov v poslednych
desatroCiach sa stala Coraz ddlezitejSou komunikacia cez internet. [1], [8]
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1.2 Spotrebitel’ské skupiny Rogersa

Rogers cez komponentu ,,cas” kategorizoval ¢lenov spolo¢nosti do 5 spotrebitel’skych
skupin v zavislosti od toho, ako rychlo dokazu prijat’ (¢ize nakulpit) novy produkt. Teda
zaradil ich podla trvania prijatia produktu, inovativnosti. Inovativnost’ je uroven adaptacie,
pocas ktorej jednotlivec prijima inovaciu relativne skorsie nez ostatni jednotlivci. Rogersove
trhové segmenti su: inovdtori, skorsi prijemcovia, véasna vdcsina, oneskorend vdcsina a
oneskorenci. Kazda jedna skupina alebo trhovy segment obsahuje takych jednotlivcov, ktori
vykazuji podobné spravanie suvisiace s prijatim produktu. Potreby skupin sa vyrazne lisia od
seba, preto je potrebné vytvorit’ rozne stratégie pre nich. [5], [8], [9], [10]

Inovatori predstavuju 2,5% spotrebitel'skych prijimatelov produktu. Patria sem ti
jednotlivei, ktori st aktivhymi vyhladdvaémi inovécii a ti, ktori novy produkt najmé
nakupuji. Bert na seba riziko pri nakupe nového produktu. Dalej zohravaju ddlezita rolu v
procese difuzie, t. j. v toku novych myslienok do systému. Do tejto spotrebitel'skej skupiny st
zaradeni mladsi jednotlivel patriace do najvysSej socidlnej triedy, s vyS$im vzdelanim a
vys$§im prijmom. Tito jednotlivei vyrobok prijimaju uz vo faze zavedenia. Teda skoro po
zavedeni vyrobku na trh oni st prvi, ktori ten vyrobok kupia. Su to ti, ktori st nezavisli od
nazorov inych Pudi o inovaciach. Dalgich 13,5% prijimatelov tvoria skorsi prijemcovia. Od
inovatorov sa liSia v tom, Ze proces prijatia sa u nich vac¢sinou uskutocituje vo faze rastu
produktu. S predchadzajicou skupinou sa podobaju v tom, ze ¢lenovia su mladsi, disponuji
vy$§im vzdelanim a vyS$imi prijmami. St vSak v uzSom vztahu s dalSimi spotrebitel'mi,
najmi s ¢lenmi v€asnej vacSiny. Tato skupina vrcholne plni ulohu ndzorovych vodcov. St
reSpektovani spolo¢nikmi. Spolo¢nosti predavajice vyrobky sa zaujimaju o tieto prvé dve
kategorie, pretoze inovatori a skorsi prijemcovia zaruc¢ia na zaCiatku objem predaja a vedia
ovplyvnit' d’alSich potencidlnych spotrebitel'ov. Prijimatelov v najvysSom podiele, v 34%
tvori véasnd vdcsina. Této skupina je ovel'a viac obozretna v suvislosti s nakupom produktu a
patri k socialno-ekonomickej vrstve nad priemerom. Clenovia tejto skupiny pred odhodlanim
na nakup st ochotni pockat’, kym vyrobok prijmu ostatni, takze sti nachylni na prijatie vo faze
zrelosti — pred spolo¢enskym priemerom. Mottom véasnej va¢§iny by mohlo byt ,,Nebud’
prvy, komu daju vyskuSat’ nové, ani posledny, kto odloZi staré¢”. Vytvaraju dolezity vztah v
procese diftizie medzi velmi skorym a pomerne neskorym prijatim. Zamernou ochotou
sleduju pri prijimani inovacii, ale zriedka vedu. Taktiez 34% prijimatelov tvori oneskorena
vdcsina. Téato skupina je nutena prijimat’ novy produkt bud’ z ekonomickych alebo zo
socidlnych dovodov, alebo kvoli rasticemu sietovému tlaku az vtedy, ked’ produkt uz
dosiahol fazu zrelosti — bezprostredne po socidlnom priemere. K inovacii sa priblizuju
skepticky a opatrne. Jej ¢lenovia st konzervativnej$i, menej vzdelani a finanne mene;j
stabilni ako ¢lenovia predchadzajucej skupiny. Su pomerne v nizSej socialno-ekonomickej
situdcii a pod jej priemerom, menej vyuZzivaji masmedidlne prostriedky a ziskavaju
informacie o novinkdch najmid od rovesnikov (st vo vztahu s v€asnou véacSinou a
oneskorenou vécSinou). Patria sem najmi Clenovia starSej generdcie. Potrebujii si osobne
overit’ vyrobok a taktieZ je velmi doleZité, aby sa takmer vSetky neistoty odstranili pred
prijatim nového vyrobku. Poslednu skupinu tvoria oneskorenci s pomerom 16%. Jej clenovia
prijimaju vyrobky uzZ iba vo faze poklesu, ked vyrobok zacina opustit’ trh a jeho miesto
nahradi novy vyrobok. Clenovia aktivne odolajii vietkym zmenam a reprezentuju nizsiu
socialno-ekonomicku vrstvu. Su starsi neZ ¢lenovia predchadzajucich skupin. Nemaji takmer
ziadny ndzor o produkte. Oni su najviac lokdlne orientovani zo vSetkych skupin. Stykaju sa
len s rodinnymi prisluSnikmi a s priatel'mi (4zke zhromazd'ovanie informécie). Kym l'udia
zijuci vo vicsine socidlnych systémov hladia na cestu zmien, pre oneskorencov casto je
rozhodujuca minulost, ukdzu sa tradicionalistickymi. Orientdcia na tradiciu spomaluje
rozhodovaci proces inovacii. Su neddvercivi voci inovacidam a voci sprostredkovatel'om
zmeny. Ich zdroje st obmedzené — preto musia byt vel'mi opatrni pri prijimani inovacii. [2],

[3], [8], 8], [10], [14]
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Rogers spotrebitel'ské skupiny zaradil do d’alSich dvoch hlavnych skupin: do skorSich
a neskorSich prijimatelov (earlier and later adopters). SkorSi prijimatelia pozostavaji
Z inovatorov, skorSich prijemcov a vcéasnej vicSiny, kym neskorSich prijimatelov tvori
skupina oneskorenej vacSiny a oneskorencov. Rogers identifikuje rozdiely medzi dvoma
hlavnymi skupinami v 3 hlavnych charakteristikdch: v ekonomicko-spolocenskom postaveni,
osobnych charakteristikach a v komunikacnom spravani — tieto vo vSeobecnosti si spojené s
inovativnostou pozitivne. Rogers vytvoril 25 v§eobecnosti o skorsich prijimatel'och, z ktorych
sme sa v tejto Studii zaoberali iba s prvou vSeobecnostou, pretoze t4 vSeobcenost’ sluzila ako
zéklad pre nasu hypotézu. Podla tejto vSeobecnosti skorsi prijimatelia Sa nelisia vo veku od
neskorsich prijimatelov. Tvrdil to Rogers na zaklade viacerych stadii, pretoze polovica tychto
studii nevykazovala ziadny vztah medzi vekom a inovativnostou. Iba niekolko Studii
vykazuje, ze skorsi prijimatelia si mladsi, kym podl'a d’alSich §tadii su star$i nez neskorsi
prijimatelia. [8], [10]

2. CIEL, A METODOLOGIA

NajdolezitejSim cielom nasho vyskumu je zistit’ pomer spotrebitelov zabanej elektroniky
mladSich a starSich ako 36 rokov zijucich na tzemi Slovenska v jednotlivych spotrebitel'skych
skupinach, d’alej to, ze najma v ktorej faze zivotného cyklu vyrobku prijimaju produkt. Okrem
toho by sme chceli posudit’ medzi nimi pomer skorSich a neskorSich prijimatel'ov. Nasim
d’alSim dolezitym cielom bolo dokazovanie nasej hypotézy o skorSich prijimateloch. Zalozili
sme jednu hypotézu v suvislosti so skor§imi prijimate'mi. V hypotéze sme tvrdili, ze skorsi
prijimatelia sa nelisia vo veku od neskorsich prijimatelov. Tuto hypotézu sme zalozili na
zéklade prvej vSeobecnosti o skor$ich prijimateloch. Na dosiahnutie vysSie uvedenych
vyskumnych ciel'ov sme najskor sformulovali nase vyskumné otazky:

1. Vakom pomere su rozlozeni skumani spotrebitelia v spotrebitelskych skupinach
Rogersa?

2. V akom pomere su rozlozeni skorsi a meskorsi prijimatelia v okruhu skumanych
spotrebitelov?

3. Existuje vztah medzi vekom a inovativnostou spotrebitelov?

Tento vyskum patri medzi marketingové vyskumy, v rdmci toho medzi deskriptivne
(opisné) vyskumy, lebo jeho hlavnym cielom je zistit’ pomer spotrebitel'ov Zijucich na izemi
Slovenska v spotrebitel'skych skupinach Rogersa. V skuto¢nosti teda pripravime jeden popis
0 situécii (o rozlozeni) spotrebitelov. Okrem toho pocas analyzovania dotaznika by sme
cheeli dostat’ odpovede na také vyskumné otazky, kde sme zvedavi na to, ¢i existuje nejaky
vztah medzi dvomi faktormi, v naSom pripade medzi vekom a inovativnostou. Opisny
vyskum ma vopred planovant a Strukturovani konstrukciu aje schopny urCit’ stupeni
nadvédzovania zavislych (napr. inovativnost) a nezavislych (napr. vek) premennych. [6]
Zhromazd’ovanie udajov sa pocas primarneho vyskumu uskutoc¢nilo pomocou dotaznika.
Dotaznikovy prieskum patri medzi kvantitativne vyskumné techniky (metddy). Vybrali sme
elektronické dotazovanie, pretoZze podl'a nasho nazoru ten je najvhodnejsi na zhromaZzdenie
viacerych udajov — chceli sme posudit’ pomer rozlozenia spotrebitelov uzivajucich zébavnu
elektroniku v spotrebitel'skych skupindch skiimanim pomerne velkej cielovej populécie.
Dotazovanie sa uskutoc¢nilo pomocou internetu. Mysleli sme si, Ze to by bolo najvhodnejSie
rieSenie pre respondentov, pretoze takymto spdsobom mozu vyplnit' dotaznik kedykol'vek
doma v pohodli avyplnenie sa modze uskutocnit’ rychlejsie. Dotazniky boli vytvorené
pomocou editora dotaznikov Google, ucastnici prieskumu mohli preposlat’ inym, vyplnit a
poslat’ naspat’ dotaznik na im poslanej webovej stranke. Metoda dotazovania patri medzi
Strukturované zhromazdenie tidajov, preto sme rozposlali formalny dotaznik, v ktorom za
sebou nasledovali otazky vo vopred ur¢enom poradi. Nami vytvoreny Strukturovany dotaznik
obsahoval 28 otdzok. Vybranu ciel'ovu populaciu tvorili spotrebitelia zdbavnej elektroniky,
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mladsi a star$i ako 36 rokov Zijuce na uzemi Slovenska. Vekové skupiny boli dotazované v
rovnakom pomere (75-75 osob). Tieto dve vekové skupiny bolo potrebné vytvorit' pre
spoznanie rozdielov medzi mlad$imi a starSimi spotrebite'mi, okrem toho aj nasu hypotézu
sme skumali podl'a toho. Bohuzial’ nemame k dispozicii vyberovy ramec, €ize zoznam adries,
ktory by sme mohli pouzit’, preto bolo vhodné pouzit’ nepravdepodobnostny (zdmerny) vyber.
Na zhromazdenie udajov sme tak pouzili metddu snehovej gule. N&s dotaznikovy prieskum je
mozné povazovat' za reprezentativny vzor iba do takej miery, nakolko su nase vysledky
pravdivé na dotazovanych 150 osob.

Nasu hypotézu sme dokazovali pomocou krizovej (kontingencnej) tabulky. Tato tabulka
ukazuje distribaciu dvoch alebo viacerych premennych. Uskuto¢nenim analyzy chceme zistit’,
¢i st dve nomindlne alebo ordindlne premenné navzajom prepojené. [11] S naSou hypotézou
by sme chceli dokazovat’, Ze skupiny skorSich a neskorSich prijimatel'ov sa neli$ia vo veku.
Vek bol skumany na zéklade vekovych skupin, ktoré su ordindlnymi, nemetrickymi,
nezavislymi premennymi, a polozky inovativnosti (€iZze skorsi a neskorsi prijimatelia) su tiez
ordinalnymi, nemetrickymi, ale zavislymi premennymi.

Po vykonani dotaznikového prieskumu tidaje boli spracované anonymne. V dotazniku sme
povazovali za potrebné skumat’ nakupy na trhu zabavnej elektroniky, pretoze je to typ
vyrobku, ktory prechadza neustalymi zmenami a rozvojmi.

3. RIESENIE PROBLEMU / VYSLEDKY / DISKUSIA

Na to, aby sme ziskali odpoved’ na nasu najdélezitejSiu vyskumnu otazku, sme v pouzitom
dotazniku vytvorili celkom 5 tvrdeni o spotrebitel'skych skupinach. Chceli sme zistit, do
ktorej spotrebitel'skej skupiny patria skiimani spotrebitelia (aj z pohl'adu dvoch vekovych
skupin) a do akej miery prijimaju nové vyrobky, teda nakol’ko su inovativni a tiezZ sme chceli
zistit, Ze kedy u nich nastane ¢as prijatia produktu. Spotrebitelia si museli vybrat’ z tych 5
tvrdeni to najcharakteristickejSie na seba. Vac¢sina (44% respondentov) patri k& ohladuplnym
kupujucim, predtym nez si prijima (nakupi) novy elektronicky vyrobok, musi sa uistit o
vyhoddach nového produktu proti starému produktu od svojich znamych a priatelov. Vtedy je
ochotna prijat novy produkt, ked’ okolo neho to pouziva viac ludi. Teda ti spotrebitelia patria
do skupiny vcasnej vicsiny. Potom nasleduji s 31% ti spotrebitelia, ktori su zvedavi na nové
elektronické produkty, ale su aj opatrni, cakaju na chvilu, kedy cena tovaru poklesne, alebo
novy produkt si prijimaju len vtedy, ak je to potrebné (napr. ked’ stary videoprehravac stiahnu
z trhu, tak musia to nahradit DVD prehrdvacom, pretoze chcu pozerat filmy). Na zéklade
toho sme ich zaradili do skupiny oneskorenej viicsiny. V podobnom pomere nasledovali ti
respondenti, ktori sa citia dost’ odvdzne na to, aby medzi prvymi zacali pouzivat' najnovsie
elektronické produkty — su velmi otvoreni voc¢i novinkam a ti, ktori su podozrivi voci novym
elektronickym produktom, takZe nekupuju zZiadne nové veci, novinky, nemaju radi, ak na nich
skusaju novinky (9 a 11%). Oni patria k inovdtorom a oneskorencom v poradi. V najmensom
pomere (5%) boli ti respondenti, ktori su ochotni nakupit’ elektronicky produkt, ked’ je to este
novinkou a radi davaju rady o produkte ostatnym. Oni patria K skorsim prijemcom.
Porovnanim pomerov naSich spotrebitel’kych skupin s pomermi spotrebitel'skych skupin
Rogersa mdézeme konStatovat, ze pomer skumanych spotrebitelov je podobny k pomeru
oneskorenej vicSiny zo spotrebitel'skych skupin Rogersa, pretoZe tam ta skupina méa pomer
34%, ktory v nasom pripade predstavuje 31%. Pomer inovatorov a v€asnej vacSiny je v naSom
pripade vacsi nez 2,5% a 34% u Rogersa, kym skorsi prijemcovia a oneskorenci s pritomni v
mensom pomere podl'a vysledkov nasho vyskumu.

Pri skiimani spotrebitel'skych skupin medzi mladSou a starSou vekovou skupinou sme
zistili, ze obidve vekové skupiny su pritomné vo vcéasndj a oneskorenej vicsine. Kym mladsi
nez 36 rokov patria skor k inovatorom (13%) nez k oneskorencom (4%), zatial’ star§i nez 36
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rokov na rozdiel od nich patria skér k oneskorencom (17%) a menej st pritomni v skupine
inovatorov (5%). Teda rozdiel medzi dvoma vekovymi skupinami je viditelny najmé pri
skupinach inovatorov a oneskorencov. Podl'a dosiahnutych vysledkov mo6zeme vyslovit, ze
13% mladsej vekovej skupiny prijima novy produkt uz vo faze zavedenia Zivotného cyklu
vyrobku, kym 17% starsich prijima produkt iba vo faze poklesu. Obidve vekové skupiny st
pritomn¢ iba v menSom pomere medzi skor§imi prijemcami.

Celkovo mozno povedat, ze vicSina skumanych spotrebitelov a obidvoch vekovych
skupin prijima novy produkt iba Vv skorsej a neskorsej faze zrelosti zivotného cyklu vyrobku,
a obidve vekové skupiny su ochotné prijat’ produkt najma v prvej polovici faze zrelosti. Pri
skiimani skor$ich a neskorSich prijimatelov sa d4 povedat’, Ze vicSina (58%) respondentov
patri skér do skupiny skorSich prijimatelov (inovatori, skorsi prijemcovia, véasnd vicsina),
kym 42% je pritomny v skupine neskorSich prijimatel'ov (oneskorend vécsina, oneskorenci) —
pomer tychto hlavnych skupin v pripade Rogersa predstavuje 50-50%.

Obrazok 1: Pomer dotazovanych spotrebitel’ov v jednotlivych spotrebitePskych skupinach

mspolu  mmladéi nez 36 rokov  m stardi nez 36 rokov

0% 47%
45% 44% pam 139,

31%% 31% 31%

o 500 ’
504 5% 494

0% _

Inovaton Skorii Vasna Oneskorena  Oneskorenci
prijemcovia vaciina vaciina

Zdroj: Vlastné spracovanie (podl'a dotaznikového prieskumu)

Dalej sme boli zvedavi na zdroje informécii spotrebitelov suvisiace s produktom pred
nakupom. Respondenti mohli hodnotit’ jednotlivé faktory na stupnici od 1 aZz do 4 bodov
podrla toho, ze do akej miery su pre nich dolezité z hl'adiska ziskavania informacii o produkte
pred ndkupom. Cast’ tychto faktorov bola vytvorena z formalnych a neformalnych kanalov
(uvedenych v 1.1 casti tejto Studii), kde jednotlivei najprv ziskaji informécie z masmédii,
neskorsie efektivnej§imi ndstrojmi st medzil'udské (interpersondlne) vztahy, kde v prijimani
inovacii su dolezité informacie ziskané od ostatnych jednotlivcov. [8] V poslednych
desatrociach sa stala Coraz dblezitejSou komunikécia cez internet [8], preto sme povazovali za
dolezité priradit’ k moznostiam internetové spravy a spatné vizby na internete. Respondenti
mohli hodnotit’ s 1 bodom ten faktor, ktory nie je dolezity pre nich, so 4 bodmi ten, ktory je
vel'mi dolezity pre nich. NajdoleZitejSimi zdrojmi ziskavania informacii pre respondentov
pred ndkupom elektronického produktu st ndzory rodinnych prislusnikov a znamych a spétné
vizby na internete. Daldim doleZitym zdrojom su pre nich nazory S$pecializovaného
predajného personalu — ten faktor povazovali za dolezité aj v pripade u nich preferovanych
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obchodov (nakupuju hlavne v Specializovanom elektronickom obchode a nakupujt tu najma
kvoli odbornym znalostiam predajného personalu — 2. a 3. otdzka naSho dotaznika).

Ak chceme porovnat’ odpovede mladsich a starSich vekovych skupin, tak z nasledujuceho
grafu (Obrazok 2) vyplyva, Ze pre obidve vekové skupiny st délezitymi faktormi ndzory
rodinnych prislusnikov a znamych, ale mladsia vekova skupina povazuje za dodlezitejSie
hodnotenie produktov zakaznikmi cez internet (recenzie), ktoré starSia vekova skupina
povazuje za dolezité eSte nad priemerom, ale ten faktor je menej dolezity pre nich, ako
odborné nazory predajn¢ho persondlu a odbornikov — ktoré hodnotili na 2,99 bodov. Ten
posledny faktor dostal u mladSich respondentov hodnotenie pod priemerom (pod 2,71 bodmi).
Podl'a naSho nazoru pre starSich je dolezité, aby o produkte dostali informacie od skisené¢ho
jednotlivca, alebo doveruju najmd osobam im blizkym. Mladsi sa uz narodili do sveta
internetu, takZe pre nich je pohodlnejSie prehliadanie produktu online.

Obrazok 2: Délezitost’ informacnych zdrojov na zhromaZzdenie informacii
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Zdroj: Vlastné spracovanie (podl'a dotaznikového prieskumu)

V naSej hypotéze sme tvrdili, zZe skorsi prijimatelia sa nelisia vo veku od neskorsich
prijimatelov. Tuto hypotézu sme postavili na zdklade prvej vSeobecnosti o skorSich
prijimateloch. Tu sme vytvorili nulova hypotézu (Hop), ¢im predpokladame nedostatok
rozdielu alebo efektu. Pritom sme vytvorili aj alternativnu hypotézu (Hi), S ktorou moZeme
ocakévat’ rozdiel alebo efekt. Ked nulovu hypotézu nezamietame, v tom pripade nenastane
ziadna zmena vo vychodiskovom vyhldseni. Ak alternativhu hypotézu akceptujeme,
prijimame, to vedie k zmene stanoviska alebo aktov (skutkov). [6]

Nasa hypotéza je nasledovna:

HO: Nie je vzt'ah medzi vekovou skupinou a inovativnostou
H1: Je vztah medzi vekovou skupinou a inovativnost'ou
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Na zéklade pomeru rozlozenia spotrebitelov v spotrebitel'skych skupinach (17. otazka
nasho pouzitého dotaznika) sme sktimali frekvenciu spotrebitel'ov v skupindch skorSich a
neskorSich prijimatelov (inovativnost) a na zaklade otazky o vekovych skupindch sme
skamali frekvenciu mladsej (od 16 do 35 rokov) a starSej (od 36 do 75 rokov) vekovej
skupiny. Vek patri v rdmci nemetrickej Skaly k ordinalnym, teda poradovym Skalam.
Inovativnost’ (teda ked hovorime o skorSich a neskorSich prijimateloch) tiez patri v ramci
nemetrickej Skaly k ordindlnej Skéle. Vek povazujeme za nezavisli premennu a inovativnost
za zavislu premennu. KedZe obe nase premenné st nemetrické, data sme analyzovali
krizovou (kontingenc¢nou) tabulkou. Pri kontingencnej tabulke sme pouzili Pearsonov chi-
kvadrat test, ktory pomdze urcit’, ¢i existuje vztah medzi dvomi premennymi. Nasledujica
tabulka obsahuje pozorované hodnoty kontingencénej tabulky a ocakavané hodnoty
(oCakavané frekvencie bunky), ktoré st potrebné na vykonanie chi-kvadrat Statistického testu.
Tieto hodnoty sme vypocitali pomocou programu Microsoft Office Excel.

Tabulka 1: Pozorované hodnoty kriZovej (kontingen¢nej) tabul’ky a o¢akavané hodnoty

vekova skupina
. mladsi nez 36 star§i nez 36 .
pozorované hodnoty rokov rokov riadky spolu
skorsi prijimatelia 49 39 88
inovativnost — | neskor$i prijimatelia 26 36 62
skupina stlpce spolu 75 75 150
skorsich a 1 mladsi nez 36 star$i nez 36 .
neskorsich oc¢akavané hodnoty roKov rokov riadky spolu
prijimatelov | skorsi prijimatelia 44 44 88
neskor$i prijimatelia 31 31 62
stipce spolu 75 75 150

Zdroj: Viastné spracovanie (podla vysledkov dotaznikového prieskumu

Po vytvoreni kontingen¢nej tabul’ky sme ur¢ili hladinu vyznamnosti (iroven signifikancie:
o) a mieru volnosti. Pouzili sme hodnotu a = 0,05 pri hladine vyznamnosti preto, lebo tato
hodnota je vSeobecne uznana hodnota. Mieru volnosti sme vypocitali nasledovne: df =
(riadok-1) * (stipec-1). Takto vypoé&itana hodnota bola 1. Kritickd hodnotu sme uréili
pomocou hladiny vyznamnosti a miery volnosti z distribu¢nej tabulky (Chi-square
distribution table). Takto ziskana kriticka hodnota bola 3,841.

Pre l'ahSie vypocitanie chi-kvadrat testu sme pouZili program Microsoft Excel, kde sme
najprv vykonali testovanie §tatistiky y* pomocou funckie CHITEST. Chi-test porovna
ocakavané hodnoty s pozorovanymi hodnotami. V naSom pripade hodnota chi-testu bola
0,097, ktora bola vyssia nez hladina vyznamnosti, teda na zaklade toho nem6zeme odmietnut’
nulovl hypotézu. Hodnotu chi-kvadratu sme vypocitali pomocou funkcie CHIINV, kde sme
ziskali hodnotu v = 2,749. S porovnanim hodnoty chi-kvadratu a kritickej hodnoty je mozné
akceptovanie alebo zamietnutie nulovej hypotézy. Ked'Ze hodnota chi-kvadratu bola nizsia
nez kritickd hodnota, nemohli sme odmietnut’ nulova hypotézu, podla ktorej nie je vztah
medzi vekovou skupinou a inovativnostou. Mdézeme predpokladat’, ze skorsi prijimatelia sa
nelisia vo veku od neskorSich prijimatelov — teda v obidvoch skupinach mézeme najst’ dve
nami skiimané vekové skupiny. Preto naSu hlavni hypotézu — podla ktorej ,,skorsi
prijimatelia sa nelisia vo veku od neskorsich prijimatelov” — sme akceptovali.
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4. ZAVER

Hlavnym cielom nasho vyskumu bolo zistit' v okruhu spotrebitel'ov zabanej elektroniky
mladSich a starSich ako 36 rokov zijicich na Uzemi Slovenska, ze v akom pomere sa
nachadzaju v jednotlivych spotrebitel'skych skupinach. Dal§im cielom bolo zistenie ¢asu
prijatia produktu, Okrem toho nasim doélezitym cielom bolo dokazovanie naSej hypotézy

0 skorsich prijimatel'och. So skimanim hypotézy sme chceli dokazat to, ze skorsi prijimatelia
sa nelisia vo veku od neskorsich prijimatelov. Po analyze sme naSu hypotézu akceptovali.

Po vykonani vyskumu bolo zistené, Ze vicSina spotrebitelov uzivajucich spotrebnu
elektroniku sa nachadza v skupindch véasnej a oneskorenej vdicsiny. Z pohladu pomeru v
spotrebitel'skych skupinach nie je ziadny rozdiel ani medzi mladSou a starSou vekovou
skupinou, pretoze viacSina nich sa nachadza v tychto dvoch spotrebitel'skych skupinach. Na
zéklade toho vicsina skumanych spotrebitelov prijima produkt vo faze zrelosti a najmi v
skorsej faze toho (vCasna vac¢sina). O mladSich sa da povedat’, Ze st viac pritomni v skupine
inovatorov nez v skupine oneskorencov, kym starsi s viac pritomni v skupine oneskorencov
nez v skupine inovatorov. Celkovo mozno povedat, Ze vdc¢Sina skiimanych spotrebitel'ov patri
najmé do skupin skorsich prijimatelov, kym 42% patri k neskorsim prijimatelom.

Ako zdroj ziskavania informdcii o produkte boli najvyssie hodnotené nazory rodinnych
prislusnikov a znamych, spdtné vizby na internete a nazory Specializovaného predajného
persondlu. Pre mladSich za dost’ ddlezité zdroje informécii sa ukézali nazory rodinnych
prislusnikov a zndmych, najlepsie hodnotenie dostali spatné viazby na internete, kym v okruhu
starSich za najdodlezitejSie zdroje informadcii sa ukazali najmé nazory rodinnych prislusnikov,
znamych a nazory $pecializovaného predajného personalu. Podl'a ndsho nazoru pre starSich je
dolezité, aby o produkte dostali informécie od skiiseného jednotlivca, alebo doveruju najma
osobam im blizkym. Mladsi sa uz narodili do sveta internetu, takze pre nich je pohodlnejsie
prehliadanie produktu online. Teda m6Zeme konStatovat’, Ze star$i pred nakupom elektroniky
vyuzivaju najmai tradiéné metody ziskavania informacii (tradi€éné komunikacné kanaly), kym
medzi mladSimi st vyuZivanejSie socialne siete.

V naSej hypotéze sme tvrdili, Ze skorsi prijimatelia sa nelisia vo veku od neskorsich
prijimatelov. Tuto hypotézu sme postavili na zdklade prvej vSeobecnosti o skorSich
prijimateloch. Na skumanie hypotézy sme pripravili kontingenénu tabulku, potom
nasledovalo vypocitanie chi-kvadratu. Hodnota chi-kvadratu bola niZSia, ako kritickd hodnota
z distribu¢nej tabul’ky, teda naSu nulovu hypotézu — v ktorej sme tvrdili, Ze nie je vzt'ah medzi
dvoma premennymi — sme nemohli zamietnut’. Na zaklade toho sme nasu hypotézu — v ktorej
sme tvrdili, ze skor$i prijimatelia sa neli$ia vo veku od neskorsich prijimatel'ov — sme prijali.
Tym sme prijali aj Rogersovu vSeobecnost’ o skorSich prijimateloch. Na zdklade tohto
vysledku sme dospeli k zaveru, Ze vek nema vplyv na to, do ktorej spotrebitel'skej skupiny
spotrebitel patri.
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THE OPPORTUNITIES TO IMPROVE INTERNAL AUDIT IN LATVIA
PUBLIC SECTOR

Ivita FAITUSA?

Abstract: Local government auditors lack the knowledge and skills in the sphere of internal audit and
internal control system. However, in the aggregate, there is a lack of IT auditing competencies; it is
recommended to use the COSO model as a solution, which is already integrated into the internal
control systems of both Latvia and other EU Member-States. The research paper includes the
description of the possibilities for improving the internal audit of Latvia's direct state administration
and local governments. Using the analysis of theoretical and empirical research results, options for
the implementation of internal audit in local governments are developed. Based on the analysis of the
results of the research, the author developed recommendations to the ministries of the Republic of
Latvia to improve the internal audit function in local governments. Internal auditors of local
governments work according to different methods, in some municipalities, there is no methodology, in
50% of cases internal audit unit works without methodology. Local governments have a different
approach to developing IA methodology and structure of regulations, different approach to plan
preparation, mainly using previous years’ audit plans and/or consulting with the heads of departments
and management of the institution.

Key words: internal audit, local government, public sector

JEL Classification: M42, L38

1. INTRODUCTION

At present, the key role of internal audit in evaluating existing processes is to prepare
recommendations for management aimed at improving processes in the future, thus creating
value added to the organisation through competent internal auditors. Internal audit was
conducted in 22 municipalieties out of 119 municipalities in Latvia.

The aim of the research paper is to evaluate the internal audit in the public administration
of Latvia, to develop proposals to local governments of Latvia to improve the internal audit
function based on fundamental and applied research on the role and implementation of
internal audit in practice. The author has put forward the following tasks: evaluate the internal
audit approaches in the direct state administration and local governments of Latvia in order to
identify the shortcomings; develop recommendations for the improvement of internal audit in
the direct state administration and local governments of Latvia; define the criteria for the
unified implementation of the internal audit function in the local governments of Latvia.

2. PROBLEM FORMULATION AND METHODOLOGY

Section 3 of the "Internal Audit Law" of Latvia republic being in force lays down that "The
procedure for the derivation of public person’s internal audit systems, internal audit work
organization and the procedures of internal audit are determined by its decision-making body.
In order to ensure more efficient performance of the internal audit function, the decision-
making body of the derived public person, if necessary, can enter into a cooperation
agreement with the ministry of the relevant sector regarding the inclusion of this person in the
internal audit system of the ministry” (the Saeima, 2012).

16 ecturer, PhD, University of Latvia, Faculty of Business, Management and Economics, Aspazijas boulv. 5,
Riga, LV-1050, Latvia, e-mail:ivita.faitusa@Ilu.lv
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The provision of the foregoing law creates the situation that each municipality decides
individually whether it needs an internal audit unit or not.

Local government auditors lack the knowledge and skills in the sphere of internal audit and
internal control system. However, in the aggregate, there is a lack of IT auditing
competencies; it is recommended to use the COSO model as a solution, which is already
integrated into the internal control systems of both Latvia and other EU Member-States.
However, separate elements from other internal control models should be used as well (Nikolo
group, 2011).

The author found that the methodology of the 7 evaluated internal audits of the
municipalities of Latvia, both according to the type of document (regulation or procedure),
differ very much and practically are non-comparable in terms of their nature and application.
It is necessary to improve internal audit system in local governents in Latvia.

In the authors research “Local Governments and Internal Audit of Latvia” carried out in
2013, it was established that in 50% of cases IAS works without methodology. Local
governments have a different approach to developing IA methodology and structure of
regulations, different approach to plan preparation, mainly using previous years’ audit plans
and/or consulting with the heads of departments and management of the institution.

Methods used in the research paper:1) survey method - an expert survey was used to
find out the effectiveness of the Latvian direct state administration and local government
internal audit and the main determinants of methodology improvement; the survey of auditors
was used to clarify the development of internal audit in the direct state administration and
local governments of Latvia; 2) the graphical method is used to reflect the results of the
research.

3. PROBLEM SOLUTION / RESULTS / DISCUSSION

Internal audit methodology as a important part of internal audit process was
discussed in European Commision published reports on implementation and operation of
internal audit and internal control systems in EU countries, Compendium (2012., 2014.) One
of the last year's publications Chambers A.D. (2015, 2016.) IIARF researches as Ramamoorti
S., Siegfried A.N.(2016)), Piper A. (2015) and Niekwlands H.(2006.) include researches in
fields of the standards for the professional practice of internal auditing, definition, internal
audit performance methods, approaches, work documents andexamples analysis. Researches
that demonstrate the role of internal audit function in normative acts in different countries
around the world.

Since 2013 - Improvement of the internal audit system, legal regulation. The Internal Audit
Law proclaimed on 12 Dec 2012 followed by Cabinet Regulation No. 238 "Procedures for the
Certification of Internal Auditors” of 30 Apr 2013 and Cabinet Regulation No. 385
"Procedure for the performance and assessment of internal audit™.

It is determined with the amended regulatory enactments that the internal audits planned
are such internal control systems valuations that follow from the internal audit annual plan. If
an unplanned internal audit is required during the reporting year, then the Internal audit
unitwill submit the updated annual internal audit plan to the management for the approval.
The regulation clarifies the delegation determined by law, defining that the Ministry of
Finance is responsible for the development of internal audit policy.

Six experts from Latvia state administration, Institute of Internal auditors took part in the
polling of experts carried out by the author in 2015 on the internal audit efficiency of direct
state administration of Latvia and the key decisive factors in improving the methodology.
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All experts have more than 10 years of experience in the field of internal audit, the experts
represent various national direct administrations. A summary of the questionnaires
highlighted several areas of improvement of the state direct administration's internal audit.
When analysing 14 statements regarding the audit of the state direct administration of Latvia,
the experts expressed the following opinions (See Fig. 1):

1)

2)

3)

4)

agree in whole or in part with the statement: objectivity is a key factor in adding
the value to the internal audit (67% - fully agree, 33% - partially agree), one expert
believes that a discussion is possible relative to the word " key "; internal audit is
the creation of independent, objective assurance and counselling activities (83%
fully agree, 17% partially agree);

agree in whole or in part with the statement that that the internal audit of the direct
state administration of Latvia provides a systematic valuation approach to the
efficiency of management processes (33% fully agree, 67% partially agree);
operates in accordance with the International standards for professional practice of
internal audit (33% - fully agrees, 67% - partially agree); provides a systematic
approach to assessing the efficiency and risk management (17% - fully agree, 83% -
partially agree); is an integral part of state administration's secure information and
management processes of local government (67% fully agrees, 33% agree in part);
is trustworthy (17% - fully agree, 83% - partially agree); provides a systematic
approach to assessing the effectiveness of internal control (67% fully agrees, 33%
partially agree); generates the added value (17% - fully agree, 83% - partially
agree);

agree in whole or in part or disagree with the statement in the direct state
administration of Latvia: compliance with the Code of Conduct of the Institute of
Internal Auditors is a key factor in adding value to management processes (67%
fully agree, 17% partially agree, and 33% disagree); the internal audit is efficient
(17% - fully agree, 50% - partially agree and 33% disagree); independence is the
major factor to the creation of the added value of internal (83% - fully agree, 17%
disagree), one of the experts deems that a discussion is possible of the word
"major";

agree in whole or in part with the statement or do not know that/whether the
internal audit of the direct state administration of Latvia: meets the requirements of
the 11A Code of Ethics (50% - fully agree, 33% - partially agree and 17% - do not
know); valuation of the effects of important financial events, risks and internal
control (17% - fully agree, 17% - partially agree and 67% - do not know).
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Figure 1: Experts’ estimation of the IA valuation criteria of the direct state administration of

Latvia, 2015
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Figure 2: Proportion of the number of employees in municipalities of Latvia to the number of
employees in the direct state administration of Latvia %, 2010-2016
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Source: the author’s developed diagram based on the CSB data (2018)

The State Auditors are not fully prepared to rely on the opinion of the internal audit also in the
state direct administration authorities, while the municipalities have not used the internal audit
operation at all.

In 2005 already, SIGMA experts stated that “internal audit in the local authorities and state
enterprises is not claimed by regulatory enactments, but it should be.” (SIGMA, 2005) The
author believes that as long as there are no requirements for the internal audit implementation
in municipalities stipulated by regulatory enactments, nothing will develop from itself and
will not emerge.

Table 5 summarises the number of municipalities in statistical regions of Latvia that have or
have not implemented the IAS for 2016. The most commonly used IAS are in the
municipalities of the Pieriga statistical region (6 municipalities out of 29 municipalities or
20.7% of municipalities), but the least in the municipalities of the Latgale statistical region
(14.3% in 3 municipalities out of 21 municipalities). In Kurzeme - 20% of all municipalities
in the statistical region, in Zemgale - 18.2%, and in Vidzeme 15.4% of all statistical region's
municipalities have implemented the IAS.
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Table 1: Number of local governments in Latvia with and without 1AS, 2013- 2016

No
Groupings Is Inte!’nal Internal Total local
audit - governments
audit
Total local governments in Latvia 22 97 119
Local governments in Latgale statistical region 3 18 21
Local governments in Zemgale statistical region 4 18 22
Local governments in Kurzeme statistical region 4 16 20
Local governments in Vidzeme statistical region 4 22 26
Local governments in Pieriga statistical region 6 23 29
Local governments, except large towns 14 96 110
Local governments in Latgale statistical region, except
! 1 18 19
large towns - Rezekne, Daugavpils
Local governments in Zemgale statistical region,
except large towns - Jelgava, Jekabpils 2 18 20
Local governments Kurzeme statistical region, except
s . 3 15 18
large towns - Liepaja, Ventspils
Local governments in Vidzeme statistical region,
. 3 22 25
except large towns - Valmiera
Local governments in Pieriga statistical region, except
5 23 28
large towns Jurmala

Source: prepared by author, based on author’s research (2017-2018)

As a result of the study, the author has developed a recommendation: the Ministry of
Finance in cooperation with the The Ministry of Environmental Protection and Regional
Development, should develop a unified internal audit implementation system in the
municipalities of Latvia, defining the essential requirements in the regulatory enactments,
which ensure a unified approach to the development and implementation of the audit system,
the unified compilation and publication of IA results and public information. The author
proposes to include the provision in Section 5 of the law “On Local Governments” (the
Saeima, 1994) to read as follows: “The internal audit function is provided to ensure efficient
and expedient functioning of municipalities and institutions thereof”. Section 2, Paragraph 6
of the “Internal Audit Law” (the Saeima, 2012) shall be supplemented to read as follows:
“Internal audit - independent and objective activity of the internal auditor, which results in the
evaluation of the operation of the internal control system in order to improve the operation of
the internal control system in the ministry, institution and municipality”.

The author proposes two options to establish the local government 1A system:

Option 1. The internal audit structural unit to be established in large and very large
municipalities (number of the population exceeds 20,000). Internal audits are planned
annually, and internal auditors make a report on an annual basis for the Ministry of Finance
on the internal audit activity in the municipality. Internal audits are planned annually, and
internal auditors make a report on an annual basis for the Ministry of Finance on the IA
activity in the municipality. Other municipalities must provide that the IA would be carried
out within 3 - 5 years, subject to the priority, embracing all systems of local governments.
Work can be arranged involving outsourcing specialists or by recruiting an internal auditor for
a certain period.

Option 2. Following the municipal reform, which is currently being established by the The
Ministry of Environmental Protection and Regional Development, aiming at the increase of
potential of economic development of the territories and cooperation between local
governments in the provision of public services, implementation at the territories of 29
districts or the territories of cooperation of local governments (See Fig. 3) for the
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implementation of the IAS in all 29 areas of municipal cooperation or district centres.
Planning of IA in large municipalities would be continuous, but in the small and medium-
scale municipalities (up to 20,000 inhabitants) - periodic, which can be practically
implemented in the following way: in large municipalities the systems are audited at least
every 3-5 years, subject to the priority, while in small ones — the general internal audit,
embracing all systems of local governments would be made at least once every five years.
The author deems that both the options put forward are mutually exclusive.

Figure 3: Planned 29 territorial cooperation areas of the local governments of Latvia

Source: On informative report of the Ministry of Environmental Protection and Regional Development of Latvia
Republic (2017)

The author deems that the IAS would be at the centre of the districts and that auditors
would operate in all municipalities within that area, for example the city of Rezekne, Rezekne
province, Vilani province is a part of Rezekne district. The use of the services of internal
auditors is possible as follows: contracts are concluded with each local government separately
or a single contract with the district management, if it is formed after the implementation of
the reform.

The author developed a proposal: the establishment of the internal audit unit and the key
principles of operation must be included in the laws and the Cabinet regulations, with the
internal audit structure defined clear-cut, internal audit reporting procedures for the
management, and the functions of the audit committee. Similarly, it should be stated that the
internal audit annual report of all local governments “On the internal audit results of local
governments during the current year” is publicly available.

The protection lines seen in Figure 4 are included invariable in the model by the author —
in the form as reflected in the scheme developed by the IAl: the first protection line includes
responsibility for the valuation, for minimization of risks, simultaneously maintaining the
efficient internal control; the second protection line — provides an efficient risk management
process with activities of the management; the third protection line — the IA function provides
the management of institutions with information and the assessment, how efficiently an
institution manages such risks.
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Figure 4. Potential 1A and three-line protection model in local governments of Latvia

Audit Committee — representatives of Mo External
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swarn
The higest management — Local government council auditors
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Management control, Finance control, risk defence
arrangements of management, safety Internal audit
Internal control compliance, quality
assurance audit

Source: the author’s developed model, using ECIIA FERMA (2010)

The author believes that the framework of internal audit regulation included in regulatory
enactments should be flexible and it should be allowed to local governments choose one of
the practical verification approaches adopted worldwide and in Latvia on the implementation
of the internal audit function. To ensure an independent and objective assessment of the
internal control systems in order to improve the functioning of this system in local
governments, the author offers several approaches to the solutions on the implementation of
the internal audit function during the study: taking over the methodology of the direct state
administration, adapting it to the needs of local governments; internal audit as outsourcing;
risk management opportunities; implementation of the maturity model; self-assessment of
control.

4. CONCLUSION

The research part summarises information about the internal audit units of Latvian local
governments: in Latvia in 2012, internal audit was conducted in 18 municipalities out of 119
municipalities or 15% of all municipalities; in 2013, internal audits were carried out in 22
municipalities (18% of all municipalities), and this level remained in 2016 (22
municipalities). However, it should be noted that over the period, local governments with an
internal audit have changed, although their number has remained unchanged.

Internal auditors of local governments work according to different methods, in some
municipalities, there is no methodology, in 50% of cases internal audit unit works without
methodology. Local governments have a different approach to developing 1A methodology
and structure of regulations, different approach to plan preparation, mainly using previous
years’ audit plans and/or consulting with the heads of departments and management of the
institution.In assessing the role of the IA, the survey conducted in 2016 indicates that expert
opinions point to a lack of mandatory IA regulation in local governments.

The results of the statistical data analysis for the period from 2013 to 2016 show that the
volume of assets in the Latvian local governments with IAS and without IAS differs
significantly. Analysing the statistical regions of Latvia, there is a correlation: in local
governments where IAS is not established, the average income amounts and the volume of
assets are lower than in those local governments where IAS functions.
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The results of the expert survey indicate that respondents confirm independence as the key
factor in creating the added value of internal audit and consider that the internal audit of the
Latvian direct state administration provides a systematic approach to the assessment of
efficiency and risk management, but not all the experts agree on the use of the internal audit
methodology and the necessary changes.
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VPLYV INDUSTRY 4.0 NA POSKYTOVANIE SLUZIEB V CESTOVNOM
RUCHU

THE IMPACT OF INDUSTRY 4.0 ON TOURISM SERVICES

Adriana GRENCIKOVA
Dagmar PETRUSOVA'®
Jakub SOKOL *°

Abstrakt: Predkladana studia analyzuje dopady zavadzania novych komunikacnych technolégii na
rozvoj cestovného ruchu. Cielom Studie je analyzovat vplyv konceptu Industry 4.0 v segmente
cestovného ruchu a vplyvu uvedenej koncepcie na predaj a poskytovanie sluzieb v tejto oblasti. Autori
poukazuju na sucasny stav a dosledky zmien, ktoré prinasa vyuzivanie modernych technologii
a personalizacia predavanych produktov. Cestovny ruch je odvetvie, ktoré ma z dlhodobého hladiska
vyraznu perspektivu a moze byt v budvicnosti jednym z nosnych odvetvi, ktoré zabezpecia hospoddrsky
rast krajiny a preto je velmi dolezité skumat faktory, ktoré ovplyvnia jeho rozvoj. Ukazuje sa, Ze
jednym z takych vyznamnych faktorov je zavadzanie novych komunikacnych technologii.

Kracové slova: Industry 4.0, cestovny ruch, informacné systémy, personalizacia produktov,
zamestnanec,

Abstract: The presented study analyzes the impacts of the introduction of new communication
technologies on tourism development. The aim of the study is to analyze the impact of Industry 4.0 on
the tourism segment and the impact of the concept on sales and service in this area. The authors point
to the current state and consequences of changes brought about by the use of modern technologies and
the personalization of the products sold. Tourism is a sector that has a profound perspective in the
long run. Tourism can be one of the industry's leading industries in the future to ensure economic
growth in the country, and it is therefore very important to look at the factors that influence its
development. It turns out that one of such important factors is the introduction of new communication
technologies..

Key words: Industry 4.0, Tourism, Information Systems, Personalization of Products, Employee.

JEL Classification: z31 732

1. UVOD

Dnes sa mnohé meni vdaka technologickému pokroku, umoziiujicemu neobmedzent
uroven automatizacie a vSadepritomnému vyuZzitiu inteligentnych zariadeni umoziujlcich
takmer nepredstaviteI'n1 roven prepojenia l'udstva . Z istého hl'adiska by bolo mozné tento
pokrok jednoducho povazovat’ za pokracovanie tretej technickej revolicie, ale vzhl'adom na
skok, ktory technologie od c¢ias automatizdcie vyroby urobili masovym nastupom
inteligentnych zariadeni, S$tvrtd priemyselnil revoliciu uZ nemozno povazovat' len za jej
pokracovanie, ale za tplne nov kapitolu .

Big Data prinest vel'ké Uspory Casu, energii a V neposlednom rade to prinesie aj zvysenie
bezpecnosti. Objavuji sa prvé pokusy uplatnit’ v doprave autonémne vozidla a drony

7 doc. Ing., PhD., Trené¢ianska Univerzita Alexandra Dubdeka v Trenéine, Fakulta socidlno-ekonomickych
vztahov, Studentska 3, Trenéin, 911 50 Slovensko, e-mail: adriana.grencikova@tnuni.sk
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prepravujiice naklady a do buducnosti aj prepravu l'udi. To isté ¢akd aj leteckl prepravu.
Nositel'né zariadenia (wearable device) st uz dnes ndpomocné pri monitorovani zdravotného
stavu apomahaji v€asnému zasahu zdravotnickych pracovnikov pri zisteni anomalii.
Inteligentné zdravotnictvo bude pri neustidlom nedostatku lekarov a zdravotnych sestier
strategickym rieSenim udrzania dobrého zdravotného stavu obyvatelstva. Aj ked sa
nepredpokladalo, ze odvetvie cestovného ruchu zasiahne koncept Inteligentného priemyslu,
skutoénost’ je ina. Komunika¢né technoldgie vyrazne ovplyviuji komunikaciu s klientom aj
samotné poskytovanie sluzieb zakaznikovi.

Klaus Schwab, prezident Svetového ekonomického fora na adresu Stvrtej priemyselnej
revolucie povedal: ,, Vo svojom rozsahu, posobnosti a zloZitosti bude tato transformdcia ina
ako cokolvek, ¢o ludstvo zazilo predtym** (Schwab, 2018)

Ak sa zameriame na tempo, akym sa zavadzaju vysledky inovacii do vyrobnych procesov
a do zivota tak je nevidané. Kym v prvej priemyselnej revolucii trvalo takmer pol storocia
kym zavedenie parnych strojov do vyroby zacalo prinidSat prvé ovocie tak tempo
implementéacie novych poznatkov a inovéacii je dnes aplikovatelné do niekol'kych mesiacov.
V tomto obdobi uz to nie je velkost firmy, ale Cas, ktory hrd najvyznamnejSiu ulohu pri
uspesnosti na trhu.

2. INDUSTRY 4.0 V CESTOVNOM RUCHU

Komunika¢né technologie aich rozvoj sa priamo dotyka fungovania cestovného ruchu
nielen vo svete ale aj na Slovensku. Toto odvetvie pomerne flexibilne reaguje na nové trendy
v komunika¢nych technologiach. V sedemdesiatych rokoch 20.storoCia sa zacal vyrazne
pouzivat’ pocitatovy rezervacny systém, v d’alSej dekdde sa rozSiril Global Distribution
System — GDS, s vyuzitim ndkupu leteniek. Nastup internetu v 90. tych rokoch znamenal
prelomovu eru. Sposob fungovania cestovného ruchu sa dramaticky zmenil v dosledku
rozvoja informaénych technologii (Ho, lee,2007). Zakaznikom sa otvorili moZnosti
samostatného rezervovania leteniek, poZi¢ania aut a inych dopravnych prostriedkov ako aj
objednanie si individudlnych sluzieb. Dostupnost’ informécii zvySuje zaujem o urcité
destinacie a ponukané sluzby v cestovnom ruchu a od rozsirenia internetu nastal nebyvaly
rozvoj tejto oblasti. Cestovatelia sa stali sofistikovanej$imi a samostanejSimi pri vyhl'adavani
destinacii a sluzieb, ktoré im moézu byt poskytnuté, to znamena Ze jednotlivé produkty s a
stavaji individudlnej$imi a odpovedaji poziadavkam zakaznika ¢i uz sa to tyka kvality, ceny
alebo dizky pobytu. Takyto koncept predavaného produktu plne odpoveda konceptu v ramci
stratégie Industry 4.0.

Spravanie spotrebitelov ovplyviiuju viaceré faktory, ktoré sa méZu rozdelit' do tychto
zékladnych skupin: kultirne, spolocenské, klimatické a psychologické. Nakolko oblast’
cestovného ruchu je ovplyvnend nepredvidatel'nostou klimatickych podmienok a spravanim
zékaznikov, ubytovacie a stravovacie sluzby musia byt’ zabezpecené podpornymi aktivitami.
Patria sem moznosti Sportového vyzitia, turistika, wellness, moznost’ navstivenia historickych
pamiatok a inych atrakcii. Vyuzivaji sa animacné sluzby a Coraz popularnejSim sa stava
gastronomicky cestovny ruch, ¢i agroturistika ako uUnik spred ruchu velkomesta, aktivny
odpocinok od stresujucich faktorov dneSnej uponédhlanej doby. Pre tispeSna spolocnost’ je
podstatné ziskat’ vyhodu tym, ako zaujme klienta. Znamena to, Ze ako strategicky ciel’ rozvoja
stanovime schopnost’ spolo¢nosti uspiet’ v konkurené¢nom boji. Vychadzame z predpokladu
existencie spolocnosti v rovnakej oblasti s rovnakym zameranim, ktoré ponukaja svoje sluzby
klientom. Vyhodou nami zvoleného subjektu by ale malo byt vyuzivanie modernych
informacénych technologii, ktoré st neoddelite'nou sucast’ou tohto obdobia.

V ramci cestovného ruchu sa pouZzivaju nasledovné informacéné systémy, tak ako ich
charakterizuje Gajdosik (2017):
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e Transakény systém (Transaction Processing System — TPS) sa pouziva na nizsej
urovni manazmentu pri riadeni procesov prevadzky. V oblasti cestovného ruchu
zaznamenava registracné udaje, rezervacie hosti, skladové zasoby.

e (Management Information System — MIS) vyuziva stredny a vy$$i manazment pri
taktickych ulohéch, tvorbe produktu, cien, marketingovej komunikacii. Pri anglickej a
slovenskej terminologii treba brat’” do uvahy rozdielnost v preklade a skratkach.
Riadiaci informacny systém s anglickou skratkou MIS nie je v slovenskom jazyku
spravne oznacit pojmom manazérsky informacny systém. Manazérsky informacény
systém s anglickou skratkou EIS sa vyuziva v oblasti vrcholového manazmentu.

e V oblasti taktického planovania sa vyuzivaji aj systémy na podporu rozhodovania
(Decision Support System — DSS).

e Manazérske informacné systémy (Executive Information System — EIS) podporuji
vrcholové riadenie organizacie (niekedy sa nazyvaju aj Business Intelligence — Bl).
UmoZziuja analyzy v oblasti financii, obchodu a iné na podporu pripravy strategickych
planov a rozhodovania.

e Okrem tychto zakladnych trovni sa vyuzivajl aj systémy na podporu kancelarskych
¢innosti (Office Information Systems — OIS). Najc¢astejSie st nimi kancelarske baliky
(napr. Microsoft Office). Tieto obsahuji textovy procesor WORD, tabulkovy
kalkulator EXCEL, POWER POINT na tvorbu prezenticii, databazovy program
ACCESS, publika¢ny program PUBLISHER.

e K systétmom externej a internej komunikacie (Electronic Data Interchange — EDI )
zarad’'ujeme internet, intranet a extranet. SpoloCnosti v oblasti cestovného ruchu su
vacSinou malého a stredného charakteru a vyuzivaju najmé transakénu a riadiacu
uroven v jednom spolo¢nom systéme (Property Management System — PMS).
Vyuzivajl ho hotely, pohostinstvé a cestovné kancelarie. Tento systém mozno rozsirit
pridavnymi modulmi (napr. manaZment vztahov so zdkaznikom — CRM, vynosovy
manazment) a tym sa vytvori komplexny informacny systém organizacie. Takéto
systémy vyuzivaju aj vacsSie organizacie (napr. sietove hotely a letecké spolocnosti).

Informaéné technoldgie teda znizuji prevadzkové a komunikacné nédklady, zvySuju
efektivnost, na podporné cinnosti je potrebny mensi pocet zamestnancov. Informacie
pristupné na internete nie st Casovo ohrani¢ené a zdkaznik ma k nim neustdly pristup,
nakol’ko pri telefonickom alebo osobnom kontakte je pracovnik k dispozicii len urcitd Cast’
diia. Ulahcuju teda rezervovanie, zrychl'uji registracie a platby. Procesy sa automatizaciou
zjednoduSujt, priamo naviazané Uctovnictvo a mzdy umoziuji ich jednoduchy a rychly
vypocet. Informacné systémy vSak umoZznuji aj efektivne prisposobenie sa Zelaniam
zékaznika a tym sa zvySuje vyhoda v oblasti konkurencie medzi firmami. Zjednodusuju
vyskum trhu, vytvéaranie produktu, pruzne sa prisposobuju aj ceny a tym sa maximalizuje
vynos. Kontrolnad funkcia umoZiiuje manazérom rychlejSie vykonat’ ndpravné opatrenia. Ak
hovorime o modularnej Struktire, mysli sa tym prisposobenie systému poziadavkam
konkrétneho podniku, ktory v ur€itom case vyuziva isty typ modulov a v pripade rozSirenia
oblasti si moze d’alSie pridat’.Slovensky cestovny ruch charakterizuji malé a stredné firmy,
ktoré¢ sa lahko prispdsobuji meniacim sa podmienkam na trhu. Zavedenie inovacii
podmieniuje okrem tejto schopnosti aj cely rad inych externych a internych determinantov.
Tieto faktory maji rozny vplyv v ubytovacich a stravovacich zariadeniach a v cestovnych
kancelariach. Z charakteru jednotlivych typov podnikov vyplyvaji aj rozdiely v typoch
zavedenych inovacii.
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3. INTERNET AKO NASTROJ ROZVOJA CESTOVNEHO RUCHU

Aj ked samotni zakaznici, spotrebitelia v cestovhom ruchu, nezasahuju priamo do
informacnych systémov, vsetky ich osobné udaje a poziadavky st v nich spracovavané.
Virtudlne data sa prepdjané priamo s informacnymi centrami subjektov a nasledne
spracovavané pre potreby finalneho produktu. Z historického vyvoju v poslednych storo¢iach
jasne vidime zmeny pri evidencii hosti, odbavovani hosti ale aj rezervaciach. Ked’ v roku
1869 otvorili prvy hotel na izemi Slovenska, Hotel Bankov, jeho hostia nemali moznost
vykonat’ rezervéciu ani telefonicky ani emailom. TaktieZ ani propagacia nebola mozna vo
virtudlnom svete. Navstevy jednotlivych hosti boli intuitivne ana zdklade pozitivnej
referencie. Pokrytie telefonnym kablom a moznost’ telefonickej objednavky v hoteloch na
Slovensku sa datuje od roku 1916 kedy bolo v telefonnej sieti pripojenych viac ako 7800
ucastnickych ¢isel, medzi nimi mnohé hoteli a spolo¢nosti. V 90. rokoch 20.storocia
s rozmachom internetu prichadzajii internetové rezervacie a rezervacie formou emailu,
Vv dnesnej dobe spolocnost’ booking.com, najvacsi poskytovatel rezervacnych sluzieb,
zalozend v roku 1999, realizuje viac ako 40% svojich trzieb (13,2mld USD) formou mobilne;j
aplikacie.(Forbes, 2018). S prihliadnutim na to, Zze spolo¢nost booking.com je 398
najhodnotnejSou spolocnost'ou na svete patri medzi najmladsSie v tom to rebricku. V rebricku

implementécie novych, rozvojovych technoldgii jej patri celkovo 42. priecka na svete za rok
2018.

Obrazok 1: Vyvoj rezervaéného systému v 19. a 20. Storoci

Zdroj: internet, vlastné spracovanie 2018

Kvelkému celosvetovému rozvoju cestovného ruchu prispieva zvySenie uzivatel'ov
internetovej siete. Vd’aka rozS§irenému internetu, sa ¢im d’alej tym viac uzivatel'ov dostdva
k informaciam o moznostiach ubytovania, rezervaciach ale aj cenach produktov a sluzieb.
Tymto sa informacie dostdvaju blizSie ku koneénému spotrebitelovi Podla poslednych
Statistik k 30.06.2018 (Internetworldstats, 2018) je k internetu pripojenych viac ako 4,2mld
uzivatel'ov o predstavuje 55,1% celosvetovej populacie. V porovnani s rokom 2000 je to
0 7% viac. AZ 95% obyvatel'ov Severnej Ameriky je aktivnymi uzivateI'mi internetu naopak
v Afrike je to len 36,1% obyvatelov tj. 11% z celosvetového poctu uzivatelov.
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Tabul’ka 1: Statistika populécie a jej vzt’ah k pouZivaniu internetu

Statistika populacie a jej vztah k pouZivaniu internetu K 30. junu, 2018

Internetovi Pokrytie
Populicia Populicia uZivatelia populicie | Narast |Internetovi
\'
v % | rokoch

celkovo k|% k 30. jianu|daného 2000-
Svetové regiony 30.07.2018 celosvetovo |2018 regiéonu 2018 pouZzivatelia
Afrika 1,287,914,329 |16.9 % 464,923,169 36.1 % 10,20% | 11.0%
Azia 4,207,588,157 |55.1% 2,062,197,366 | 49.0 % 1,70% |49.0%
Eurdpa 827,650,849 10.8 % 705,064,923 85.2 % 570% |16.8 %
Juzna Amerika 652,047,996 8.5% 438,248,446 67.2 % 2,33% |10.4%
Stredny vychod 254,438,981 3.3% 164,037,259 64.5 % 489% [3.9%
Severna Amerika 363,844,662 4.8 % 345,660,847 95.0% 219% |82%
Australia a Oceania 41,273,454 0.6 % 28,439,277 68.9 % 273% 0.7 %

Zdroj: Vlastné spracovanie podl'a: www.internetworldstats.com

V roku 2017 celosvetovo vycestovalo so Statitom turistu viac ako 1,24 miliardy osob.
Svetova turisticka organizacia eviduje najviac turistov z Eurépy 620mil, Azie 302mil
a Ameriky 201mil. Tieto data potvrdzuju, ze najviac trustov pochadza z krajin kde je
roz$irené internetové pripojenie. Aktivni uZivatelia internetu dokézu lepSie pracovat’ s datami
a vyuzivat ich pri cestovani.

Obrazok 2: Vyvoj rezervaéného systému v 19. a 20. Storoci

Aktivni uzivatelia internetu v svetovych regionoch
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Zdroj: vlastné spracovanie podla: www.internetworldstats.com
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Mozeme tvrdit, ze za poslednych 66 rokov narastol pocet turistov o 1,2 miliardy (Roserom,
2018). Kym v roku 1952 to bolo len 25 miliénov turistov v roku 1990 nie¢o viac ako 439
milionov. Magicku hranicu 1 miliardu turistov prekonal svet az v roku 2011. Toto ¢islo je
sposobené najme rozmachom modernych informacnych technologii, databazovych modulov
a leteckej dopravy umoziujicej celosvetovi dostupnost. Vyuzitie informacnych technologii
zvysuju efektivitu prace, Setria Cas klientov ale aj zamestnancov subjektov v cestovnom
ruchu. Data zadané pri rezervacii sa automaticky dokazu premietat’ pri prijme, spracovavani
klienta, ale aj pri jeho odchode. NajhortcejSou novinkou je spracivanie kl'ica od izby uz
pocas rezervacie ajeho nasledné vytvorenie v mobilnej aplikécii, po prichode je tento
virtualny kI'a¢ aktivovany ahost nasledne odomykd pomocou mobilného telefonu.
Technologie prispievaju k zvySeniu konkurencie schopnosti, zniZzeniu nakladov a najmi
prehladnosti spracovania dat. Toto vSetko by nebolo mozné pokial’ by podniky cestovného
ruchu aktivne neimplementovali zasady Indastry 4.0 do praxe.

4. ZAVER

Moderné komunika¢né technoldgie sposobili vyznamni zmenu v organizacii cestovného
ruchu. Zdakaznikovi v oblasti cestovného ruchu sa otvorili moznosti nakupovat
personalizované produkty, presne podla jeho Zzelania ¢o koreSponduje so zavadzanim
konceptu Industry 4.0 a dovolime si tvrdit, ze prave tato oblast’ sluzieb prechadza
vyraznymi zmenami prave vdaka zavadzaniu novych technologii. Rezervacie leteniek
ubytovania ainych sluzieb online su coraz popularnejSie a prinaSaji vyhody nielen
zékaznikom ale aj predajcom tychto sluzieb. Prave vd’aka tomuto konceptu sa v poslednych
rokoch zaznamenal vysoky rozvoj cestovného ruchu v svetovom meradle. Okrem efektu
rychleho a personalizovaného nékupu a predaja sluzieb sa vyrazne zvysuje tlak na kvalitu
poskytovatel'ov v dosledku moznosti komunikiacie medzi zakaznikmi na rdéznych online
forach ako aj hodnoteni nakupenych sluzieb a navodov na cestovanie. Systém masového
cestovného ruchu zaloZeny na touroperatoroch ponukajici komplexny a nemenny produkt
zacal stracat’ klientov. To znamend, Ze v tomto segmente dochadza k vyraznym zmenam aj
¢o sa tyka vytvarania pracovnych miest. Viac ako kedykol'vek pred tym sa zacina pouzivat
internetovy marketing najmé prostrednictvom socidlnych sieti, o kladie iné poziadavky na
pracovnikov marketingovych oddeleni ale aj pracovnikov zariadeni poskytujicich tento typ
sluzieb. Na druhej strane sa stretivame s nedostatkom pracovnej sily vtomto segmente,
pretoZze na slovenskom trhu prace st mzdy na nizkej urovni. Ak mé zamestnanec dostato¢né
zru¢nosti a znalosti z oblasti marketingu, komunikacie a jazykovi vybavenost' castokrat
prechadza do iného segmentu najmé do oblasti automobilového priemyslu, kde sa jeho mzda
pohybuje d’aleko vyssie. Dosledkom podhodnotenia pracovnej sily v oblasti cestovného ruchu
a zavadzania konceptu Industry 4.0 s na Slovensku viditené dva efekty a to zamestnavanie
velkého poctu zamestnancov zo zahrani¢ia najmai na niz$ich pracovnych poziciach a rast cien
poskytovanych sluzieb, ktoré sa dostdvaji na zahrani¢nt uroven. Cestovny ruch na Slovensku
v poslednych rokoch sice dynamicky rastie, ale je to len konsStatovanie pri pohlade na hrubé
Cisla zohl'adiiujice poCty navstevnikov, prenocovania a trzby. Trzby vo vSetkych sluzbach,
ktoré generuje cestovny ruch na Slovensku, prekracuji v poslednych rokoch hranicu 5 miliard
EUR. Cestovny ruch dava v sucasnosti pracu viac ako 160 000 zamestnancom na Slovensku.
Zaroven sa ukazuje, Ze vyvoj cestovného ruchu na Slovensku nema z dlhodobého hladiska
stabilny rast.

Napriek rasticemu poctu navstevnikov, prenocovani, ale aj trzieb, cestovny ruch stagnuje.
Prejavy stagnécie vidime predovsetkym v poklese konkurencieschopnosti, ktord je dosledkom
nedostatku investicii a v pomalom raste zamestnanosti, ktorti brzdia neustale sa zvySujuce
naklady. Je to vysledok zlého nastavenia podmienok na podnikanie v sluzbach. Treba
zdoraznit, Ze viac ako 90% podnikov v cestovnom ruchu tvoria malé a stredné podniky, ktoré
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maju jednak problém s kvalitnym persondlom ana druhej strane nie st eSte celkom
stotozneny s konceptom online predaja. Cestovny ruch je naprieck tomu odvetvie, ktoré ma
Z dlhodobého hladiska vyrazni perspektivu a méze byt v budicnosti jednym z nosnych
odvetvi, ktoré zabezpecia hospodarsky rast krajiny.

Dodatok

Tato Studia sucast’ou projektu VEGA ¢islo 1/0430/18
“Vplyv industry 4.0 na zmeny $truktiry pracovnych miest”.
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ANALYSIS OF SELECTED ISSUES RELATED TO HUMAN RESOURCES
AND INDUSTRY 4.0 IN CASE OF ENGAGEMENT INTO CLUSTER
COOPERATION ON EXAMPLE OF TECHNOLOGICAL SME

Katarina HAVIERNIKOV A%
Katarina KRALOVA#

Abstract: The issues of industry 4.0 have become important also in case of cluster cooperation.
Cluster represents the group of independent regional stakeholders with potential of increasing their
competitiveness and creation of new work places. Nowadays, among the activities that are realized by
clusters belong the activities connected with preparation of human resources and activities to apply
the principles of Industry 4.0. The challenges that Industry 4.0 brings are required continuous
innovation and learning, which is dependent on people and cluster’s capabilities. The main aim of the
paper is to evaluate the perception of selected motives connected with issues of industry 4.0, which are
considered by small and medium sized entrepreneurs (SMES) in case if they want to take part in the
cluster cooperation. The focus is oriented on SMEs from areas in which Slovak technological clusters
carry out their activities. To meet the main aim the questionnaire surveys among 472 technological
SMEs and 44 experts were realized. The results pointed on the level of importance of observed
risk/motives towards cluster cooperation related with human resources and industry 4.0.

Key words: risk, human acitivities, human resources, cluster, cluster cooperation, industry 4.0

JEL Classification: L00, L26, R110, 015, 030

1. INTRODUCTION

Small and medium size enterprises (SMESs) present one of the major generator of economic
development in any market economy. Sector SMEs has been successful in the whole world in
the last decades, especially in the industrialized countries. The process of managing SMEs is
very specific because the business activities are carrying out under conditions of scarce
resources. (Milosevic et al., 2015) The development capability also of an individual is based
on available resources and properties. It is not so much material resources and not so much
technologies and innovations as specific features of the life and behaviour of individuals,
moral ethical norms, and value system. (Rakauskiene, Strunz, 2016) SMEs are considered to
be the driving force of economies because they make a significant contribution to increasing
of innovation activities, the flexible introduction of new products, as well as job creation.
They are adaptable and responsive to changes. The SMEs also influences the region in which
it is located and regional development through its entrepreneurial activity. (Hitka et al., 2018)
This is confirmed also by Fabus (2018) according to which the entrepreneurship has an
irreplaceable role, especially in the area of job creation and regional development.

On the oposite side, the SMEs face several problems. The main are: to be competitive, they
match with problems in existing production (planning, optimization, etc.), they have lack of
knowledge and resources (human, investment) for development, they facing with problems
related to the introduction of quality standards (e.g. ISO 9001), they are characterized by low
production efficiency and finally they have problems with human resources management.
(Srovnalikova, Karbach, 2016, Mura et al., 2017, Cseh Papp et al., 2018, Mészaros, 2018).
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Business environment is characterized by growing dynamics and diversity. To succeed
enterprises must adjust to the demanding internal and external business environment. Gorzen-
Mitka, Okreglicka, 2015 ) The business environment, in its broadest sense, reflects the quality
of economic conditions and assumptions for the economic activity of business entities.
(Fabus, 2018) Differencies in quality of business environmnet are affected by many factors
that can be described by many partial indicators. (Jaskova, 2016) Managing increasing
business complexity is absolutely necessary to companies to compete better in global market.
(Gorzen-Mitka, Okreglicka2015) In order to succeed in a competition, they have to constantly
come up with innovative solutions that respond to customer needs (Lauzikas, et al., 2016,
Koval'ova et al., 2018). Innovations also in SMEs are the result of effective application of
science, research and development in practice. Innovation is referred to a planned, managed
and implemented change in terms of a new system or its better state. In the area of
manufacturing companies, it is usually all about a new quality product creation and
implementation, new production process or new organization methods such as marketing and
management. (Kordos, Ivanova, 2017) SMEs are becoming to aware also of the opportunities
and benefits of Industry 4.0 in terms of ensuring their long-term competitiveness. Industry
performance entails the incorporation of the objectives of smart sustainable development,
namely social and territorial cohesion, economic efficiency, innovation, digital and
environmental performance, into a company's operational practices. (Krajco et al., 2018)

The industry 4.0 becomes in 21% century one of the major trends with global impact. It is
known as a boom (increase of production and circulation of global economy), the economic
forces in the world are crossing borders. (Kordos, Vojtovic, 2016) Many solutions offered by
platform of Industry 4.0 often do not meet the specific requirements of SMEs. In order to use
the benefit of digitalization of different systems, it is necessary to use the platform of Industry
4.0 by not only individual systems, but also it is necessary to make the different systems
interoperable with each other. Industry 4.0 therefore represents a qualitatively new challenge,
even for companies that have experience with booting new automated technology for decades.
The challenge is therefore to find competitive solutions for the implementation of Industry 4.0
in order to expand the supply on the labor market towards ,,good jobs“ — it means the
qualified work places that support the need for further education and are a guarantee of a
healthy working environment. (Fifekova, Nemcova, 2016)

The opportunity to implement issues of Industry 4.0 for SMEs flows also from cluster
cooperation. The basic precondition for the cluster’s existence, functioning, development and
success is the common cooperation and trust among its stakeholders. Clusters, thanks to the
advantages such as knowledge base and mechanisms, agglomeration economies and
externalities (labor pool and critical mass of firms) and favorable more stable, less uncertain
environment of trust and cooperation, may facilitate the digital transformation, particularly its
phasing-in and testing phases. (Kordos, 2015; Kordos, Krajnakova, 2018; Svec, Madlenak,
2017) Grencikova et al. (2016) argue that members of this generation are characterized by
creativity, they are innovative, they prefer flexible working patterns and their big advantage is
that they were actually born with the technology so there is nothing impossible for them.
However, they are stubborn and disloyal what does not bring any benefits and advantages for
the company. Human potential is also crucial for clusters. Notwithstanding this potential, it
should be stressed that not all clusters would be able to play such prominent role. Only these
equipped with adequate knowledge base and providing some expertise in the field of IT
solutions, robotics, automatics, and so on, i.e. the technologies crucial to Industry 4.0 seem
predestined to contribute to the emergence of fully-fledged industrial internet. Despite
seemingly some inconsistency between these two categories, clusters can facilitate the
business transformation towards Industry 4.0. (Gotz, Jankowska, 2017).
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2. PROBLEM FORMULATION AND METHODOLOGY

The research realized in this paper focuses in a quantitative analysis of Slovak small and
medium sized entrepreneurs’ expectation about the issues of human resources and activities in
the case of connection into cluster cooperation connected with issues of Industry 4.0. Within
the scientific project VEGA reg. n. 1/0953/16 a questionnaire, survey was realized. The
survey was applied in years 2016-2017 in eight Slovak self-governing regions, among 472
small and medium entrepreneurs that have knowledge/experience or consider the connection
into cluster cooperation. According Grenc¢ikova et al. (2017) if, it is not realistic to organize
research with the completely basic set, we can findings based only on knowledge about
sample (selection). The research is focused on entrepreneurs that are carrying their activities
in the areas in which Slovak technological clusters operate.

To meet the main aim of this paper we have chosen three questions related with issues of
Industry 4.0. To start with, the survey collects information such as participation in cluster, the
location of enterprise, region, number of employees and annual turnover. This section was
followed by questions focused on the evaluation of SMEs‘perception of their risk/motive for
connection into cluster cooperation. There are four main questions connected with human
resources and related with the aspects of Industry 4.0. The results was compared with answers
of professionals (researchers, representatives of municipalities, commerce chambers, etc.).

The methodological approach in this paper follows the research of Moreno Garcia et. al
(2018). The obtained data were evaluated by using of program STATISTICA and statistical
analysis was carried out in order to obtain descriptive statistics, minimum and maximum
values all this with the Shapiro Wilks test and its correction Lilliefors and p-values for each
item. The relationship among answers of SMEs and professionals were evaluated by Chi-
square test. This test was used to verify the null hypothesis (HO) about no association among
answers of SMEs and professionals. The low level of p value <0.05 means that the HO is
rejected and we accept the alternative hypothesis H1, that between the answers of SMEs and
answers of experts an association is present. Large probability (p-value>0.05) means the
opposite.

3. PROBLEM SOLUTION / RESULTS / DISCUSSION

There are more than 20 clusters in eight Slovak regions. From this amount, the 18 is the
technological. This type of clusters merge SMEs from following areas: ICT, creative industry,
bio-economic focus, agriculture and food, engineering, energy, electrical engineering,
construction, automotive, scientific research, and so on. The percentage structure of SMEs
respondents is given in table 1.

Table 1: The structure of respondents (%o)

Region Respondents Micro (0-9 Small (10-49 Medium (50- Total
employees) employees) 249 employees)
Bratislava SMES 1.27 2.75 1.69 5.72
SMEs in cluster 1.91 2.12 1.06 5.08
Trnava SMES 0.85 2.33 1.48 4.66
SMEs in cluster 1.27 1.91 1.27 4.45
Trendin SM Es 13.35 11.23 10.59 35.17
SMEs in cluster 0.21 0.21 0.00 0.42
Nitra SMES 2.12 1.91 2.33 6.36
SMEs in cluster 0.21 0 0.42 0.64
Filina SMES 8.26 6.36 6.99 21.61
SMEs in cluster 0.00 0.00 0.00 0.00
Banska SMEs 2.33 1.27 1.69 5.3
Bystrica SMEs in cluster 0.00 0.00 0.00 0.00
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Kogice SMEs 1.91 0.21 0.85 2.97
SMEs in cluster 1.27 212 1.27 4.66

Presov SMEs 0.64 1.48 0.85 2.97
SMEs in cluster 0.00 0.00 0.00 0.00

Total - 35.59 33.9 30.51 100.00

Source: author’s research

In table 1 we can see the division of respondents according size categorization, regional
distribution and membership in clusters. The largest amount of respondents came from
Trenéin region (35.17%), following by Zilina region (21.61%). From the point of view of size
category, the largest group of respondents belonged to category of micro enterprises
(35.59%). The largest group of respondents that belonged to clusters came from Bratislava
region (1.91%). The structure of experts was following 54.54% researchers, 45.46% experts
from economic practice.

4. RESULTS

The next part of paper show the results of statistical analysis to each evaluated question.
The basic statistical characteristics necessary for following analysis were p - the average of
respondents’ evaluation, SD - standard deviation, frequency — the percentage of respondents’
evaluation based on the proposed scale, minimal and maximal value of scale, modus and its
frequency, p — value of Shapiro-Wilk test, Lilliefors test and Chi-square test.

Doing business also involves so called business risk, which can be characterized as
likelihood of taking a negative direction from reaching identified goals. (Fabus, 2015)
Production in cluster is related to factors of technical risk and they represent the losses in
manufacturing process, most commonly caused by restriction or by stop of production
process. These risks are associated with the option that due to a lack of various resources
(raw, materials, labor force, and energies) comes to restriction of production process.
(Haviernikova et al, 2016) For this research, we have focus on question: Q1: How could
human factor affect the production?

Table 2: The evaluation of human factor impact by SMEs

Scale of Frequenc Min. [ Max. Modus Shapiro- -
impact (%/o) / value | value | (frequency) " SD P WiIEtest Lilliefors
Without 4,66

Very low 3,39

:\‘Aoi‘g’dle 286:,2961 0 5 4135) | 356 | 1.32 | p<0.00 | 0.8619 | p<0.01
High 28,60

Very High 28,18

Source: author’s calculations

Table 2 shows, that SMEs’ respondents evaluate stated factor with high level of risk
(3.56+1.32). Also results of Shapiro-Wilk test being 0.8619, more than 0.05, indicates that
there is enough evidence to consider this factor as risky. In addition, the experts (Table 3)
evaluated the impact of human factor as a factor with very high level of risk (3.31£1.60).
These results also confirm the Shapiro-Wilk test (0.8699).
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Table 3: The evaluation of human factor impact by experts

Shapiro-
_Scaleof Frequency Min.value Max. Modus n SD p Wilk Lilliefors
imapct (%) value | (frequency) test
Without 9,09
Very 4.55
low
Low 13,64
Middle 2273 0 5 5(14) 3.31| 1.60 | p<0.00| 0.8699 p<0.01
High 18,18
Very
High 31,82

Source: author’s calculations

For evaluation of correlation between two groups of respondents’ answers we used the of
Chi-square test. The results (p=0.4058) showed, that between answers of two groups of
respondents the association is not present. We confirmed HO.

Table 4 and Table 5 are focused on results of question Q2 evaluation. Q2: How important
are the educational services for cluster members for your decision to join cluster cooperation?

Table 4: The evaluation of importance of education services for cluster members by SMEs

Scale of Frequency | Min. | Max. Modus sD Shapiro-Wilk Lilliefors
importance (%) value | value | (frequency) " P test

Without 9,75

Very low 19,28

:\‘Aoi‘g’dle ;Z‘llg 0 5 3(114) | 2.48 | 1.44 | p<0.00 0.9318 p<0.01
High 19,49

Very High 7,84

Source: author’s calculations

The results showed that SMEs perceive this motive as a moderately significant in terms of
their potential entry into the cluster (2.48+1.44). Experts have even considered this motive
with low level of significance (2.18+1.45). The results of Shapiro-Wilk test in both cases have
gained values 0.9318 and 0.9103 what can interpreted that the described data are trustworthy.

Table 5: The evaluation of importance of education services for cluster members by experts

Scale of Frequency | Min. | Max. Modus sD Shapiro-Wilk Lilliefors
importance (%) value | value | (frequency) " P test

Without 18,18

Very low 9,09

k/loi\(,jvdle g%g; o | s 2(14) | 2.18 | 1.45 | p<0.00 0.9103 0<0.01
High 4,55

Very High 9,09

Source: author’s calculations

The results of realized Chi-square statistics showed (p=0.0219) that also in case of
evaluation of respondent’s answers we admit the null hypothesis HO, that between the
answers of two groups of respondents is no association.
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Table 6 and Table 7 present the perception of motive related to preparation and education
of employees in case of cluster cooperation.

Table 6: The evaluation of importance of common preparation and education of employees by

SMEs

Scale of Frequency | Min. | Max. Modus Shapiro-Wilk -
importance (%) value | value | (frequency) | " SD P test Lilliefors
Without 7,63

Very low 12,92

Low 18,22

Middle 26.48 0 5 3(125) | 2.18 | 1.43 | p<0.00 0.92828 p<0.01
High 22,67

Very High 12,08

Source: author’s calculations

The results showed that SMEs perceive (2.18+1.43) this motive with middle level of
importance that has impact on their decision about join the cluster cooperation. Similarly
evaluated this motive also experts (2.36+1.63). The results was confirmed also by results of
Shapiro-Wilk test (0.92829 in case of SMEs’ evaluation and 0.8801 in case of experts’
evaluation).

Table 7: The evaluation of importance of common preparation and education of employees by

experts
Scale of | Frequency . Max Modus Shapiro- -
: Min.value : mn SD p Wilk Lilliefors
impact (%) value | (frequency) test
Without 7,63
Very 12,92
low
Low 18,22
Middle 26.48 0 5 1(16) 2.36 | 1.63 | p<0.00| 0.8801 p<0.01
High 22,67
Very
High 12,08

Source: author’s calculations

On the opposite side, the results of Chi-square (p=0.00076) showed that we can observe
the differences between respondents answers according respondents’ category. For this
motive, we reject the null hypothesis HO and we accept the alternative hypothesis H1.

5. CONCLUSION

On the opposite side, the results of Chi-square (p=0.00076) showed that we can observe
the differences between respondents answers according respondents’ category. For this
motive, we reject the null hypothesis HO and we accept the alternative hypothesis H1.

The results analyzed in previous part of the paper showed that perception of evaluated
questions by SMEs and experts is different only in cate of evaluation of importance of
common preparation and education of employees. People who have little previous contact
with the subject of Industry 4.0 find it difficult to analyze opportunities and risks toward this
concept.
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According Haviernikova et al. (2016) the human impact factor is the highest risk factor for
SMEs in carrying out their activities. The results in this research also confirm the importance
of this risk factor.

The necessity of education with relevant focus is also confirmed in Grencikova et al.
(2017) who stated that more support is needed for the dual system of education, including
offers of study programs according to the real needs of the regional labor markets. It is
necessary for the schools to be more focused on specific occupations relevant to their
particular regions. Stated is also valid for effective realization of activities in technological
clusters. The evaluation of questions related to education and Industry 4.0 that is more
important issue for SMEs than experts, who only suggest the importance of these reasons.
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Abstract: In organisations, as they adapt to the new conditions of current global competition, the
employees becomes the main competitive advantage, and stresses change in the organisation itself:
from marketing-orientated competitiveness to human-resource-orientated competitiveness. Therefore,
organisations' management, in order to adapt to the new circumstances, not only have to revise their
business processes, structures and systems, but mainly have to change the mindset and style of work:
conceptions, assumptions, attitudes and behaviour. One of these new attitudes to work is employee
engagement, which, next to employee retention and commitment, is among the greatest challenges that
organisations face in this decade. The authors in this study explore mutual relations among the
organisation's motivation tools, job satisfaction, engagement and motivated work behaviour in
telecommunications companies in Latvia. The conceptual model envisaged that the nature of the job,
satisfaction with work, organisation's support, self-efficiency and satisfaction with life positively and
significantly influences engagement behaviour and attitude. The conclusions that the largest weight of
influence on engagement belongs to satisfaction with work, work resources and that satisfaction is a
precondition or driver of engagement also correspond to the theoretical conclusions and results of
other studies.

Key words: employee engagement, employee motivation, survey, telecommunications

JEL Classification: M54, M52, M50

1. INTRODUCTION

The aim of the study is to explore mutual relations among the organisation's motivation
tools, job satisfaction, engagement and motivated work behaviour in telecommunications
companies in Latvia. The sub-aim of the study was to assess the opportunities of organisations
to promote employee engagement by developing an employee engagement measurement tool,
tailored for the industry and easy-to-use, by integrating the engagement-influencing and
resultative factors in a single model.

In the paper results of studies and analyses of the theories and conceptual definitions that
substantiate employee engagement and analyses concepts close to engagement:. employee
satisfaction, job involvement, commitment to organisation and motivation, and their mutual
relations with the study subject are included. The theoretical part continues by analysing the
factors that influence engagement and its resultative factors, and the more-often used
engagement measurement scales. The authors in this study has used a multi-dimensional
approach, which analyses employee engagement as organisation management practice, a
personnel management strategy and internal communication tool, paying more attention to the
assessment of mutual connections between employee engagement and motivation and to
aspects of employee behaviour.
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In empirical part of the paper authors analyse the results of the empirical study (survey) in
connection with factors influencing employee management. In the survey it was used
evaluation scale 1 — 7, where 1- fully disagree, 7 — fully agree. An employee engagement
measurement scale was developed, integrating elements from engagement behaviour, attitude
and emotional aspects, and also a practically applicable model for the mutual relations
between factors influencing employee engagement and resultative factors is offered.

2. BACKGROUND OF THE SITUATION

Globalisation, fiercer competition and growing uncertainty in the business environment
make organisations continuously adapt to changes in the market structure, legislation and
legal structure as well as to changes in the needs of various generations of the workforce.
Also, the classical sources of competition advantages are changing, e.g. manufacturing and
process routines and technologies, access to regulated markets, the economy of scale become
less and less significant compared to the not-so-distant past. In our days, as more and more
new technologies are developed and the life cycles of technological products become shorter,
the advantages of the unique differences in technologies and long-term competition reduce.

The unstoppable globalisation trends together with changes in the age structure of the
workforce are already now creating a serious crisis regarding workforce and talent.
Acknowledging the growing lack of workforce in the nearest future in the growing economic
situation, it must be learnt how to manage companies in these conditions of continuous,
endless and mostly unpredictable changes and it is connected with increased stress for both
organisations and employees. In organisations, as they adapt to the new conditions of global
competition, the employee becomes the main competitive advantage, and stresses change in
the organisation itself: from marketing-orientated competitiveness to human-resource-
orientated competitiveness. Consequently, human resources management becomes a critical
function, not only in the organisation's competitiveness and achievements (creativity,
efficiency), but also viability. Thus, organisations are not only facing external changes, but
are also experiencing the largest changes in human resource management in the last hundred
years.

Practically, Latvian companies compete on a global scale for knowledge workers.
Furthermore, emigration is a great challenge to the Latvian economy. Since 2010, the Latvian
population has dropped by 170 thousand, or 8%. Due to migration, in this period Latvia has
lost more than 100 thousand people, and 57 thousand due to negative natural growth in
population. Emigration results in Latvia losing those of working age in particular, and the
ratio of the youngest, most educated generation is high; e.g. in 2016, most emigrants were
young people in the age group 25-29 (3,507 people), then in the age group 30-34 (2,710
people), followed by the age group 20-24 (2,580 people) (CSB database, 2018). Skill and
knowledge of the workforce has become a product that the organisations of developed
countries buy for a higher price. In Latvia, the lack of workforce sits alongside low
productivity, which reduces the competitiveness of the country and its companies in the
global markets. Traditionally, organisations mostly compete and try to survive by lowering
prices and optimising costs, transforming business processes, reducing the employee count,
providing the long-standing argument that the competitiveness of Latvian companies needs to
be increased. However, assuming that there is a critical threshold for reducing costs and
optimising, new approaches are to be sought, and they are, how the organisation could
increase productivity and retain employees.

In looking for answers to the aforementioned challenges in economy and business,
organisation management researchers (Cameron, et al., 2003) and company management turns
more towards human capital, recognising a company's human resources as a sustainable
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differentiation of competitiveness advantage, as this form of capital is the most difficult to be
reproduced by competitors (Macey, Schneider, 2008). Along with this, recognising that
people spend a considerable part of their lives in a workplace, the understanding by
organisations' management grows on the role of the human factor in the aspect of long-term
survival and excellence (Caza, Cameron, 2008). Different researchers have confirmed the
logical relationship: if human capital (Swart, 2007). is skilfully managed and integrated in
workplaces, it has a positive effect on the organisation's results (Foster, 2010), (Peterson, et
al., 2011). Consequently, human capital in organisations becomes more and more important
because not only does more have to be done with lower human resources, but organisations
also need motivated employees (Bal, et al., 2010) who can and wish to contribute their
resources to work: time and energy. Therefore, organisations' management, in order to adapt
to the new circumstances, not only have to revise their business processes, structures and
systems, but mainly have to change the mindset and style of work: conceptions, assumptions,
attitudes and behaviour.

One of these new attitudes to work is employee engagement, which, next to employee
retention and commitment, is among the greatest challenges that organisations (Aithal,
Kumar, 2015) face in this decade. In practice employee engagement (Albrecht, et al., 2015);
(Van Woerkom, et al., 2016) is closely connected with the company's performance, but in the
theoretical perspective researchers have always perceived this concept as one of the factors
that help develop new views on theories on the efficient management of companies. Although
there are uncountable definitions of engagement (Lodahl, Kejner, 1965), an integral part is
employee feelings, psychological presence at work and close bonding with the job itself and
organisation. Psychological presence is defined as a condition of personal employee
engagement (Kumar, Pansari, 2014). demonstrating engaged behaviour, e.g. doing more and
performing tasks with enthusiasm and without stress. Psychological presence is influenced to
a great extent by the employee's work role models that also include the feeling of security,
whether the employee (Cropanzano, Wright, 2001) feels secure in realising themselves and
expressing courage and how much; to what extent the employee devotes themselves to work
and identifies with their work role (Kahn, 1990); (Schaufeli, et al., 2002).

On the whole, external environment changes have created a new approach to employee
management, called psychologisation of the workplace by researchers (Schaufeli, 2013);
(Meyer, Allen, 1997). It means that, for the organisation to be able to manage continuous
changes, develop and survive, it is a requirement that employees are able and wish to
psychologically adapt to new circumstances; motivation (Cerasoli, et al., 2014) and
continuous engagement are required. Thus, for example, changes require that employees have
flexibility, self-control, emotional intelligence; demand for excellence (Gordon, et al., 2015)
refers to employees' personal initiative, and for the management of diversity prospective
thinking is required (Peale, 1956), for team work — confidence and communication skills are
prerequisite. Hence, the meaning of employees' engagement can be, to simplify, defined as
motivated interest to put additional effort into work, contributing more of one's time,
intellectual potential and energy (Frank, et al., 2004).

Studies have shown (Frank, et al., 2004); (Rana, Chhabra, 2011) that the overall economic
situation is directly connected with the retention of employees, but employee engagement is
not considered. In the current economic upswing, a comparatively low employee retention
level can be seen, but engagement differs in various organisations and employee segments.
Consequently, considering both the global and Latvian economy growth forecasts, the
demand for workforce will only grow and a high turnover of personnel is expected in the
nearest years. The main thing that will help employers keep their employees will be the ability
and skills of the management to create and increase employee engagement and to strengthen
commitment to the company. Most studies draw the same conclusion: engaged employees are
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a considerable source of company competitiveness.

3. THEORETICAL FINDINGS

Employee engagement as a social definition as well as a measurement concept has
contributed considerably to understanding what helps improve an organisation's performance
indicators like employee productivity (Katou, Budhwar, 2015); (Sumanth, 1998); (Tarafdar, et
al., 2007), job satisfaction (Boselie, DerWiele, 2002); (Rayton, Yalabik, 2014), commitment
and motivation (Schaufeli, 2013); (Vroom, 1964). Most studies confirm the positive effect of
employee engagement on a company's productivity (Koutroumpis, 2009), profitability,
personnel retention and customer satisfaction and service quality (Zigarmi, et al., 2009);
(Xanthopoulou, et al., 2009). (Xanthopoulou, et al., 2009). Furthermore, according to Baker
and Demerouti (Bakker, Demerouti, 2008), there are at least four reasons why employee
engagement is not only desirable, but also necessary for employees themselves. Firstly,
engaged employees often experience positive emotions (e.g. happiness, joy and enthusiasm);
secondly, engaged employees have better health; thirdly, engaged employees create their own
work resources and personal resources; fourthly, engaged employees pass on their
engagement to others.

Most often, in the scientific engagement literature, four conceptualisation approaches of
engagement are used, and each of them stresses a different aspect of engagement: 1) approach
of engagement as the satisfaction of needs that connects with the work role performance
(Kahn, 1990); 2) engagement as an antipode of burnout (Bakker, et al., 2008), where the
positive character of engagement in relation to the wellness of employees is stressed
(Schaufeli, et al., 2002); 3) engagement as an effect of job satisfaction and its connection with
work resources (Harter, et al., 2013). (Harter, et al., 2013); 4) engagement as a multi-
dimensional phenomenon and its connection with work, employee behaviour as well as an
organisation (Saks, 2006). In this study the author has used the multi-dimensional engagement
approach as it defines engagement more broadly than other approaches and is more connected
with the organisation management practice, and not with the psychology discipline. The
multi-dimensional approach, along with the attitude (Yalabik, et al., 2013) component in the
engagement concept, also integrates the behaviour dimension. Researchers Newman and
Harrison (Newman, Harrison, 2008) have also separated the notions of job engagement and
employee engagement, stressing that the former relates to the individual's psychological
experience in doing the job and also the attitude and personal traits, whereas the latter means
as well an organisational approach to managing own employees.

Employee engagement is one of the latest organisation management conceptual definitions
and personnel management practice types. Conceptualisation of management-orientated
engagement emerged as a reply to the search for how to manage knowledge workers in an
environment of continuous changes and uncertainty in organisations. But the rapid
development of telecommunications technologies created general access to knowledge, and it
was IT industry innovations that made it possible for organisations to manage knowledge as a
corporate asset. Knowledge has become an economic value in the society as a whole, as well
as in organisation growth and development, giving an impulse to the rapid growth of
knowledge-capacious jobs. Furthermore, rapid changes have taken place in the economy
cardinally changing job requirements; these days, more jobs are connected with psychological
requirements, not physical. To cognise the influence of change dynamics both at the
individual and team level, as well as in the organisation's overall context, human capital and
its management has become one of this century's most significant issues in the view of
organisations. And employee engagement is one of the ways of how knowledge organisations
can achieve higher added value, competitiveness and employee commitment and a lower
resistance to changes.
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Human resources in the telecommunications services industry are more strategically
important than other organisational factors, as it is considered that human resources is the
main factor in obtaining and retaining competitive advantages by telecommunications
organisations. Thus, in companies based on competitiveness in creating and employing
knowledge, the engagement of high-level knowledge employees becomes a critical advantage
and necessity regarding competitiveness.

Employee engagement is an inter-disciplinary notion. Its theoretical origin and definitions
arise from the field of psychology; whereas in practical work of companies employee
engagement is related to the improvement of various performance indicators important for the
organisation. As outcome factors of engagement, the following can be mentioned: employee
productivity, higher motivation and organisation citizenship behaviour, higher satisfaction
with work, commitment to the organisation and lower turnover. Therefore, personnel
management specialists in organisations become more interested in theory-based models that
explain how management practice can improve employee engagement and the overall
performance of the organisation.

The author's research shows that in Latvia definitions of employee engagement, employee
engaging and employee job involvement are used interchangeably, but they should be
conceptually separated. The author recommends using the definition of involvement in cases
and situations where an organisation wants to engage, and with various extrinsic motivators,
can stimulate the participation of employees in taking decisions essential for the organisation
or facilitating initiatives for the common benefit. But employee engagement is recommended
for use in situations when the organisation wants to facilitate the individual interest and
encourage an intrinsic motivation about work or influence a higher return from the employee
in doing the direct work tasks or roles. The author considers that the definitions engagement
and engaging are semantically the same but differ by the expression of activity in the
expression of time, e.g. engaging is more related to the present tense, whereas engagement
would be more attributable to an activity or state longer in time. Thus involvement is a result
of external influence and relates only to behavioural aspects of employee, engagement is both
the psychological state and behaviour of the employee and can be the result of external
influence, as well as internal motivation and employee's own initiative; engaging is, in turn,
only one’s own initiative, and besides in the present tense.

Employee engagement should be viewed as the employee's psychological state in
connection with the expression of their behaviour, integrating both attitudes and behavioural
competences. Attitudinal engagement is a combination of the following factors: satisfaction
with work, bonding to the organisation or commitment, and job involvement, understood in
the scientific literature as job engagement. Most research in the field of engagement analyses
the job or attitude engagement and relates more to the psychology discipline. Furthermore,
behavioural engagement is also defined as employee engagement, the employee putting
additional personal resources into achieving the organisation's aims. It is also more
comprehensive than similar work attitude definitions: job involvement, satisfaction with
work, and commitment to the organisation. The reason why engagement is more closely
knitted with employee performance than other work-related attitudes, is that it reflects a more
energetic action, not only the feeling of satisfaction that is characteristic to satisfaction of
work; or job involvement, which is the result of the influence of an organisation's
management and relates only to behaviour; or motivation that can also exist without internal
motivation; or the commitment that rather relates to the extra role of behaviour outside work
duties.
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4. PROBLEM FORMULATION AND METHODOLOGY

Employee engagement in telecommunication industry is essential as technologies change
very fast and qualified, motivated and engaged employees are essential for this industry. To
keep qualified employees management of the company has to create conditions for attractive
work place and feel the mood of employees. For getting information on employee evaluations
of their work evaluations wemployee surveys are conducted. Research findings underline
several important aspects which all are important but still it takes a lot of time by employees
therefore it is important to investigate which are the most important aspects to be asked by
management. For this reason taking into account scientific findings it was created
guestionnaire containing 29 important statements to be evaluated. To reduce statements to be
asked to employyes it was organized survey of employees where 608 responses were
collected. There was applied factor analysis with varimax rotation and as result of several
iterations it was created complex factors.

5. PROBLEM SOLUTION / RESULTS / DISCUSSION

Since in the organisational environment, engagement is a new conceptual definition, there
IS no common approach among researchers in selecting tools for assessing engagement. For
example, controversies in various studies are most often connected with the definition of
engagement, mixing engagement confirmations with engagement causes or outcome factors.
Also, it is considered that there are differences between the practical and theoretical
definitions of engagement, which mark certain problems regarding the comparability of
results. Depending on the aim and focus of the study, engagement can also be seen as the
reason, agency variable or moderator or the result. Engagement can conceptually be
considered both the organisation management practice and the psychological state of an
employee. Therefore, before commencing employee engagement programmes at
organisations, it is critically important to define the engagement goals and to assess the
predicted driving or influencing factors and expected results of engagement.

In the academic field, there are two engagement conceptualisation approaches that are
cited most: of the researchers Kahn and Schaufeli. Although they differ by the descriptive
notions used, in essence they express a common conceptual understanding of engagement. To
describe the essence of engagement, Kahn uses notions such as behavioural, cognitive and
emotional engagement. But Shaufeli's definition of engagement covers dimensions of vigor,
dedication and absorption, which, in essence, express the same idea as Kahn's, because vigor
IS energy and activity at work, dedication is intellectual interest about work, and absorption is
psychological presence and positive emotions from the work role and process.

There are also several employee engagement measurement approaches, which conceptually
define the essence of engagement: needs satisfaction approach; burnout antithesis approach;
satisfaction with work approach; and multi-dimensional approach. The latter, in addition to
the psychological state, integrates a more accurately defined behavioural component and
relates more to management science. The most often used scale (UWES or Utrecht scale in the
academic environment is used in 85% cases (Bailey et al, 2017), also in cases of other
approaches) was initially created to substantiate the application of the burnout antithesis
approach. It encompasses three dimensions: vigour, dedication and absorption, the origin of
this scale is related to the psychology discipline, and it more analyses the psychological state
of the employee. And, although the Utrecht scale dominates in the research and evidence
base, academic literature is so rich in various understandings and measurement scales of
engagement that there is still no reason to think that engagement is an unambiguously
described definition and that one scale is more useful and stable than others. Furthermore, this
scale is more often used in the psychology discipline.
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Most of the many engagement measurement scales are unable to incorporate the
fundamental engagement conceptualisation described by Kahn, who is considered the founder
of engagement in the work environment. Most measurement scales are multi-factor
combinations, and most do not reflect the multi-dimensional definition and approach of
engagement. It is believed that such scales are useful and predictable as they measure various
engagement-related, but lower, concepts. However, researchers also admit that, for practical
and more often use, it is required to develop the shortest possible variant of instrument (scale).
A shorter scale would reduce the time spent by respondents (which is a very significant reason
these days), the stress of the assessment and keep attention, yielding more reliable replies,
thus preventing systematic and random errors in measurements.

One of the tasks set forth by the authors was to develop a focused one-factor employee
engagement scale for employees of the telecommunications industry that would at the same
time reflect the multi-dimensional nature of the engagement concept: cognitive, emotional
and behavioural engagement by the employee. Other researchers (e.g. Britt) have also pointed
out the necessity to develop engagement measurement as a one-factor construct, because, if
engagement is assessed in two or more factors, there will be uncertainties about what factors
are connected with various resultative indicators of engagement. To make it possible to use
the measurement scale for more frequent assessments of engagement (more than once a year
or two as is most common in companies now), it should meet the following criteria. Firstly, it
should be sufficiently brief and at the same time embrace the multi-dimensional nature of the
concept of engagement as a dependant variable. The engagement scale should reflect the
conceptualisation published by the founder of the engagement theory Kahn in 1990 and
widely used throughout the world, integrating the behaviour, emotional and cognitive
component of the essence of engagement. Secondly, it should be substantiated with the best
'set’ of engagement drivers. Thirdly, it should be a single-factor engagement econometric
solution to avoid problems that are faced by other frequently used scales: a multi-factor scale,
containing several factors, can comprise the risk of multi-co-linearity. This can make it
difficult to use it further for forecasting in other multi-dimensional analysis methods and
would require more complex approaches. Fourthly, frequently used scales comprise too many
emotionally loaded statements due to their origin from another field: from psychology and the
engagement antipode approach — burnout. Therefore, the author selected those statements
from the scales more often used in surveys that would more accurately fit the particular
situation studied.

Kahn, founder of the conceptual creation of employee engagement, in his approach
published in 1990 and thereafter widely used in the world, stated that employee engagement is
a psychological state, in which employees express themselves in their work "physically,
cognitively and emotionally”. Consequently, engagement should relate to the individual's
psychological connection with the work task and role, not only with the attitude to the
organisation's or job's traits. The scale developed by the author is a single-factor solution and
consists of 7 statements of which two reflect the physical behaviour or behavioural
component, three the emotional or absorbtion component and two the cognitive vitality or
dedication component. Thus, the author's scale corresponds to both the multi-functional
approach and the validity of content of the scale. This scale also complies with the reliability,
Cronbach's Alpha 0.869, indicator requirements (must be over 0.70); it means that the internal
structural composition od the scale is stable and consistent. The sufficiency of selection for
the factor’s structure is also good, as shown with the Kaiser-Meyer-Olkin adequacy test
(0.872) (must be over 0.75).

The employee engagement scale for telecommunications industry workers created in this
study embodies and reflects the classical key principles of engagement and in general
corresponds to both econometric and psychometric parameters. It measures employee
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engagement attitude and behaviour with 7 statements. It was created to have as few
superfluous statements as possible so that respondents would spend less time and also
decrease the possibility that the respondent would be able to surmise what the organisation
wishes to measure from many statements and therefore provide desirable answers. Table 1
comprises the main results that were obtained using the aforementioned realisations. Based on
the initial factor statements that were assessed by the respondents, engagement was divided
into four parts: E- emotional engagement; I- intellectual or cognitive engagement; F- physical
or behaviour engagement.

Table 1. Variables composing engagement in factor analysis

Component matrix Engagement
Corr. | Arithmetic | Standard
Coef. Mean deviation
E| I love what | do and want to do it in the best way 0.810 5.86 1.084
I | | feel this job gives me professional fulfilment 0.800 5.41 1.139
F| | care about what our team tries to achieve; therefore, when 0.793 6.19 0.895

required, | put in additional effort (more than expected) to help the
company achieve more

E| This job is my opportunity to express myself best both professionally and | 0.793 511 1.300
individually
E| | feel proud about working in this company 0.707 6.33 0.875
F| Inthis job I always strive to be persistent, even if not everything goesas | 0.683 5.88 0.873
expected
I | In this job, time flies unnoticed 0.645 5.83 1.121
Method for separating complex factors: Principal Component Analysis 1 component separated
Kaiser-Meyer-Olkin measurement of sampling adequacy 0.872
Bartlett test 1863.71
Degrees of freedom (df) 21
Significance level (Sig.) 0.000
Cronbach's alpha based on standardised ratings 0.869
Number of ratings 7
E- emotional engagement; I- intellectual engagement; F- physical or behaviour
engagement.

Source: Survey of telecommunications industry employees January 2017
Rating scale 1-7, where 1 is fully disagree' and 7 is fully agree', sample size h = 608.

The authors conceptual model envisaged that the nature of the job, satisfaction with work,
organisation's support, self-efficiency and satisfaction with life positively and significantly
influences engagement behaviour and attitude (Table 2). The studies’ outcomes confirmed
these hypotheses. The conclusions that the largest weight of influence on engagement belongs
to satisfaction with work, work resources and that satisfaction is a precondition or driver of
engagement (moreover, with a high standardised regression coefficient [f=0.583]) also
correspond to the theoretical conclusions and results of other studies. The regression model is
also shown to be useful by the high adjusted value of the coefficient of determination (0.656).
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Table 2. Characteristic features of the regression equation: the influence of employee
behaviour, attitude and organisation's support in engagement

Independent variables Dependent variable of regression equation: Engagement
B R R? Adj R?
0.811 | 0.658 0.656
Satisfaction with job 0.583
Self-efficiency 0.364
Satisfaction with life 0.335
ORG/Management support 0.272

p < 0.001, p - standardised values of regression coefficients, Adj R? - adjusted coefficient of determination.
Source: Survey of telecommunications industry employees January 2017, n = 608, rating scale 1-7, where 1 is
'fully disagree' and 7 is 'fully agree’

In engagement theory it is considered that employees must possess not only certain
emotional and cognitive characteristics, but also a certain level of self-confidence in assessing
themselves in relation to performance. Employee's self-efficiency or confidence in one's
abilities has a sufficiently significant influence on engagement, i.e. its standardised regression
factor is the second highest in the regression equation (B = 0.364, Table 2). Self-efficiency is
the employee's personal resources that are related to flexibility, the ability to successfully
control the environment, to accept and adjust emotions. Self-confidence, optimism, hope and
stamina are examples of personal resources, and they create the psychological capital of the
individual. And, although in the authors model, optimism (statement 'l look to the future with
confidence’) was part of another factor, 'satisfaction with life’, both these factors (self-
efficiency f=0.364; satisfaction with life f=0.335) are even greater influencers of engagement
than the organisation's support (=0.272). Outcomes from other researchers have shown that
engaged employees are also very self-confident and self-accountable; it is thought that such
employees can better fulfil work requirements. In practical application the study's outcomes
mean that, by working with the employee's confidence in themselves (investing in developing
their skills), employers are able to also achieve an increase in engagement.

6. CONCLUSION

1.The definition employee engagement is both behavioural and psychological and can be a
result of both the external influence and the employee's initiative and intrinsic motivation.
Engagement must be differentiated from term “job involvement” that is a result of the
external or organisation's influence and is related to behaviour only.

2. Employee engagement should be viewed holistically as the employee's psychological
state in connection with their expression of behaviour, integrating both attitudes and
behavioural components. Engagement is manifested when the employee is feeling fulfilment
with work, is absorbed in work role, puts in more effort and devotes more energy to help the
organisation to achieve better results.

3. Employee engagement integrates similar concepts of work attitude: job involvement,
satisfaction with work and commitment to an organisation, but is different from them as it
reflects energetic actions, not only the feeling of satisfaction that is characteristic to
satisfaction with work. Employee involvement is a result of the influence of the organisation's
management and is related to behaviour or motivation only, and it can also exist without
internal motivation; commitment more related to the extra-role behaviour.

4. Employee engagement is connected with adaptive behaviour. The study confirms the
hypothesis that the level of employee engagement can be affected. It means that engagement
can be a management subject matter, the aim of which is to focus on achieving or exceeding
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the organisation’s results. Primarily, employee engagement is directed to in-job-role activities,
or to the key work tasks of employees. But an engaged employee also manifests active extra-
job-role behaviour, for example, behaviour supporting the organisation that is expressed as
activities outside the primary field of responsibility, e.g. company's advocating, reputation
driving and recommending as a good employer (net promoter score). Employee engagement is
a factor that can be influenced, and the telecommunications industry's company management
possesses the resources and knowledge that can help facilitate their employees’ engagement.

5. Employee engagement influences commitment, or loyalty, to an organisation. In the
regression model, engagement explains almost 70% of the changes in the behaviour of a
motivated work behaviour and organisation-supporting employee (R =0.805; R? = 0.648;
adjR? = 0.648). Furthermore, if the engagement rating is improved by one unit, it is expected
that the behaviour rating would grow by 0.8 units on average. Motivation, organisation-
supporting behaviour is characterised by six inter-correlating variables; thus, if the
organisation's management stimulates any of them (e.g. my company inspires me to work
with full return), extra-role factors such as recommending the organisation as a good
employer or voluntary praising of the company will also be promoted. Employee engagement
is source of internal motivation and an employee's readiness to put in efforts to help the
organisation achieve more, and it results in organisation-supporting behaviour.
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THE READINESS OF THE LABOUR MARKET IN THE CZECH REPUBLIC
FOR INDUSTRY 4.0

Vojtéch KOREN®

Abstract: Dynamic development of automation and digitalization significantly affects not
only new forms of production and services, but above all the whole society. Changes in the
nature of work, its organization and its forms naturally affect the execution of specific types of
qualifications and competencies. This leads to changes in demand on the labour market and
in connection with its potential also to changes in the location and the cost of human labour.
Societal impacts can be traced in the fields of employment, legislation, tax policy, and content
and form of education. The aim of this paper is to present the outputs of selected statistical
data analysis of the labour market in the Czech Republic in the context of the results of the
OECD study “Job Creation and Local Economic Development 2018: Preparing for the
Future of Work” published in Paris 18 September 2018.

Key words: 4" industrial revolution, labour market, Industry 4.0, human capital, employment

JEL Classification: E24, J24, J31, J62, 033
INTRODUCTION

Industry 4.0 is a popular buzzword for high level of automation and digitalization. This
term is often referred to as the Fourth Industrial Revolution (Schwab, 2016). Probably the
most influential factor of industrial and consequently socio-cultural changes is development
of technologies (Reich, 2002). Our current ability to use energetical resources, transport and
communicational infrastructure and information sharing is enormous. Nevertheless, industry
4.0 is only one part of this issue. Dynamic evolution of technologies creates essential
influence on dynamization of society evolution. It has natural impact on labour market,
structure of qualification needs and growing importance of new kinds of responsibilities and
competencies (Schwab, 2016). The importance of optimal human capital conditions grows
rapidly. The impact of this issue includes more than one topic.

The nature of work is rapidly changing. Technological progress and automation
represent an opportunity to boost labour productivity and create flexible working
conditions that better suit worker needs in all places—from cities to rural areas
(Kamal-Chaoui, 2018, p.3).

It is necessary to recall that this situation is not everywhere at the same level. The status of
specific regions is the indiscriminate level and focus of industrialization, the level of
infrastructure, and naturally also the level of education, competencies and opportunities for
their development (OECD, 2018). Finally, it is also important not to neglect the significant
influence of the level, structure and focus of public and private investment in automatization
and digitalization.

Indeed, the challenges and opportunities generated by greater use of technology in the
workplace are not equally distributed across places. Within the same country, some
regions will be more exposed than others to the risk of job automation because of their
economic structure and the skills of their workers (Kamal-Chaoui, 2018, p.3).

% Faculty of Arts, Palacky University Olomouc, Department of sociology, andragogy and cultural anthropology
tf. Svobody 26, 779 00, Olomouc Czech Republic, e.mail: vojtech.koren01@upol.cz
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The question we do not yet have a satisfactory answer to is whether advanced automation
and digitalization will reduce the number of available jobs, or just transform the traditional
professions into the new "digital” professions (Kamal-Chaoui, 2018, p.3). Another issue
which is closely linked with this theme is the impact of these changes into society,
educational policy and systems, employment forms and employment relations, social welfare
and law framework.

Technological innovations such as automation and digitalisation drive productivity
growth, increase revenues, generate new jobs and thus can contribute to better living
standards. But will this new future of work bridge or increase divides among people?
Which workers will be replaced by robots and artificial intelligence? How can workers
adapt and take advantage of technology? And, how will these changes occur in different
places? (OECD, 2018, p. 19)

The majority of studies nowadays which are linked with work-force analyses describe
mostly changes of qualification needs. However, the age of automation and digitalization also
affects the labour market in other issues. It is possible to identify the growing importance in
areas of non-traditional forms of employment (temporary placement, shared working places,
self-employment, virtual work), increase of life-long learning importance, structural
unemployment, unequal distribution of job opportunities etc. This article aims to draw
attention to three related issues:

1. Opportunities and Risks of Automation and Digitalization in OECD Research
Contexts

2. Potential of current Czech Labour market structure

3. Changes of human capital cost and value

The first topic will be presented through the conclusions of the report “Job Creation and
Local Economic Development Report 2018: Preparing for the Future of Work” (OECD,
2018). For an introduction of the second and third topic, published data of a researching
agency focused on Czech labour market®® will be used. It is a company where the author of
this paper is employed. Also the published data from national information systems (Average
earnings information system?’, Czech statistical office?®) will be used.

Even though this paper is primarily concerned with the labour market situation in the
Czech Republic, many findings can be transferred to other regions and situations.

26 TREXIMA, spol. s r.0. is a private company engaged in research in the labour market. It is a partner organization of the
Czech Ministry of Labour and Social Affairs, the Ministry of Education of Youth and Physical Education, the Czech
Statistical Office and a number of regional offices in the Czech Republic.; www.trexima.cz

27 Public statistical information system about earnings in the Czech Republic provided by Czech Ministry of Labour and
Social Affairs; www.ispv.cz,

28 Czech statistical office; www.czso.cz
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OPPORTUNITIES AND RISKS OF AUTOMATION AND DIGITALIZATION

The OECD published a report called “Job Creation and Local Economic Development:
Preparing for the Future of Work” in September 2018 (OECD, 2018). This report is one of the
outcomes of a long-term international research organized by OECD which is focused on
changes of labour marked. The main published topics which are linked with the topic of this
paper are:

= The impact of technological progress on regional and local labour markets.

= Factors and influential determinants of non-traditional forms of employment.

= Productivity and inclusion at regional and local labour market levels.
Results from these areas are used as a background for introducing the impact of technological
progress and automation on the Czech labour market.

The actual position of Czech labour market from the OECD point of view

The OECD report shows that not only routine manual workers are at risk but also places of
highly skilled workers whose work can be replaced by software. More productive workplaces
with a simple working algorithm with unambiguously definable procedures, but also those
jobs whose tasks can be replaced by software solutions (accounting, administration) are more
threatened. On the other hand, there are jobs that do not require high qualifications, yet they
are not easy to be substituted artificially (OECD, 2018).

About 10% of workers across all regions are employed in the five “riskiest”
occupations. Food preparation assistants, drivers and mobile plant operators,
labourers in mining, construction, manufacturing and transport, machine operators,
and refuse collectors face a particularly high risk of automation (OECD, 2018, p. 47).

Figure 1: Percentage of jobs at high risk of automation, highest and lowest performing TL2
regions, by country, 2016 (OECD, 2018, p. 45)
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Figure shows the regional disparities in the share of jobs at risk of automation. It
displays the region with the highest and lowest share in each analyzed country (OECD,
2018, p. 45).

In the Czech Republic, of course, there are professions that are threatened by automation
and digitalization (for example: accountants, manipulators, routine operators), but the overall
level of regional threat compared to other OECD countries is not bad.

Frey and Osborne (Frey, 2017) define professions which are safe from the automation as
professions where it is necessary to have at least one of the following competencies (skill
required to perform the job):

a) Perception and manipulation in unstructured processes
b) Creativity (generating novelty, artistic creation)
c) Social intelligence (necessary for successful negotiation, persuasion, caring for others)
Based on the results of their research it can be deduced that workplaces in social and health
services (nursing, counselling) are less at risk. Very threatened are professions in production
with a simple working algorithm with unambiguously definable procedures, but also those
professions whose jobs can be replaced by software solutions (accounting, administration)
(OECD, 2018). Similar situation is for professions in management, design, science,
development, education, services, counselling. Despite the promising results of artificial
intelligence, it is still not possible to replace complex work algorithms and heuristic strategies
for solutions in these professions by automation.

Figure 2: Job creation by risk of automation, selected regions, 2011-16, Czech Republic
(OECD, 2018, p. 72)
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The figure 02 shows the result of the research which was focused on threatening of
position?® by automation in the Czech Republic. The horizontal dimension demonstrates the

2 The numeric codes in the chart and in the accompanying text refer to the main groups of professions according
to the ISCO. The International Standard Classification of jobs (ISCO) is an International Labour Organization
(ILO) classification structure for organizing information on labour and jobs. Occupations (code indicated in the
bubble) are ranked from low to high risk of automation along the horizontal axis. Changes in the number of jobs
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level of risk for professions and the vertical dimension show the level of growth of
professions (number of position in the profession).

The growth of employment in the Czech Republic was mainly driven by jobs in
occupations at low risk of automation (e.g., Science and Engineering Professionals (21),
Teaching professionals (23), and Business and Administration Professionals (24)) (OECD,
2018).

Only three out of 12 vulnerable groups experienced a drop in working places.

= Drivers and mobile plant operators (83)

= Agricultural, forestry and fishery labourers (92)

= Labourers in mining, construction, manufacturing and transport (93)
The question is to what extent is the expected decline related to the deficient automation. For
categories 83 and 92, the human resource needs are reduced gradually by automation.
However, for category 93 only partly. The decline in jobs may be due to a decline in
production in the industry segment.

The potentially dangerous tendencies on Czech labour market

Vulnerable groups where the number of jobs has risen or at least stagnated (OECD, 2018):

= Market-oriented skilled agricultural workers (61)

= Market-oriented skilled forestry, fishery and hunting workers (62)

= Electrical and electronic trades workers (74)

= Food processing, wood working, garment and other craft and related trades workers (75)

= Stationary plant and machine operators (81)

= Assemblers (82)

= Cleaners and helpers (91)

= Food preparation assistants (94)

= Refuse workers and other elementary workers (96)

The labour market in the Czech Republic is currently facing a shortage of labour. This is
due, on one hand, to huge investments in production capacities and the creation of new jobs
and, on the other hand, the stagnation of population growth and labour market constraints for
the entry of foreign workers. The development of automation and digitalization can
potentially contribute to solving this problem.

Automation may be considered much more of an opportunity in a place that has an
aging population and faces a shortage of workers than in a place that has a high birth
rate with many young people entering the labour market in search of jobs (OECD,
2018, p. 27).

However, low unemployment and the aging population are only one important factor.
Other factors that affect the risks of automation and digitalization in the OECD report are: the
structure of the professions, the distribution of the workforce and the level and focus of
education.

Regions with smaller risk of automation are characterised by a larger share of workers
with tertiary education, a larger proportion of jobs in services, and are highly
urbanised (OECD, 2018, p. 26).

For the third consecutive year, the Czech Republic has the lowest unemployment rate in
the European Union (EUROSTAT, 2018). Due to labour shortages, employers are putting

for each occupation are reported along the vertical axis. Bubble size represents the share of jobs in the
occupation with respect to total employment in the region. Source: Calculations based on EU Labour Force
survey (OECD, 2018). StatLink: https://doi.org/10.1787/888933827270
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pressure on immigration and education policies to address their problems. However, there is a
demand mainly for low-skilled workers and routine machine and equipment operators
(TREXIMA, 2017).

Demand for labour is driven mainly by rising demand for professions requiring lower
levels of qualifications, almost 2/3 of vacancies reported do not require employers to
have higher education than basic education (MPSV, 2018).

The median of income in the Czech Republic between 2017 and 2018 in category machine
and equipment operator increased more than 9%. This also corresponds significantly to the
current demand (ISPV, 2018). All this causes a slow but certain tendency towards targeting.

Technological progress is rapidly changing the nature of work across the world. It
creates new job opportunities and is benefitting consumers. It improves the quality of
products while reducing their price and leads to new and innovative products.
However, technological progress also threatens established business models and can
lead to job losses because it allows the automation of tasks that previously had to be
done by manual labour. (OECD, 2018, p. 27)

The number of graduates who go to work directly after high school without continuing in
tertiary education is growing. According to a survey conducted in five regions in the Czech
Republic, 33% of graduates are going to work after completing their secondary education. In
2014, it was only 15% (TREXIMA, 2018). If this trend continues, there is a realistic
possibility that the percentage of jobs and workers themselves threatened by automation and
digitalization will rise.
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POTENTIAL OF CURRENT CZECH LABOUR MARKET STRUCTURE

An important precondition for future employability in the labour market is, among other
things, its absorption potential, labour market share of significant groups of professions and
last but not least the qualification background of people on the market.

Figure 3: Share of main professions in the private employment sector of the Czech Republic®
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It is useful to consider the information shown in figure 03 in the context of figure 02 (Job
creation by risk of automation) which is inserted in part 2.1 of this paper.

Major group 01 Managers

Labour market share of Managers (the major group of ISCO no.: 01) is around 5%. The
whole group 01 includes: Chief executives, senior officials and legislators, Administrative and
commercial managers, Production and specialized services managers, Hospitality, retail and
other services managers.

In this group, a slightly downward tendency of share can be traced. Only subcategory 12
(Administrative and commercial managers) showed the potential to grow in the past as seen
on figure 02 (Job creation by risk of automation). The likelihood that the 5% share threshold
will exceed significantly is not too high.

30 The share is calculated from the number of employees registered on The Public statistical information system
about earnings in the Czech Republic ONLINE: www.ispv.cz
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Major group 02 Professionals

Labour market share of Professionals (the major group of ISCO no.: 02) is around 11%.
There (in figure 03) can be seen a slightly increasing tendency. Its share (around 11%) is
certainly not negligible and, moreover, had an increasing tendency. The OECD considers (not
only within the Czech Republic) this group as the least threatened by automation and
digitalization (OECD, 2018).

The group 02: includes: Science and engineering professionals, Health professionals,
Teaching professionals, Business and administration professionals Legal and social and
cultural professionals. The biggest potential to grow could be seen in subcategory 21 (Science
and engineering professionals), subcategory 24 (Business and administration professionals)
and subcategory 23 (Teaching professionals).

Major group 03 Technicians and Associate Professionals

One of the most important group is Group 03 Technicians and Associate Professionals.
This group includes: Science and engineering associate professionals, Health associate
professionals, Business and administration associate professionals, Legal, social, cultural and
related associate professionals, Information and communications technicians. Labour market
share of Technicians and Associate Professionals (the major group of ISCO no.: 03) is around
20%. The growth of the group's share in the last three years is rather stagnant.

From the OECD report’s point of view, only subcategory 31 (Science and engineering
associate professionals) and 35 (Information and communications technicians) increased.
However, the level of risk by automation of subcategory 35 is growing. This subcategory
includes Software and applications developers and analysts and Database and network
professionals. These professions are not threatened so much by automation but rather by
digitalization and the extensive development of artificial intelligence.

The number of people in subcategory 33 (Business and administration associate
professionals) decreased. One possible reason for job losses in this area is the secondary effect
of automation and digitalization. Work performance itself has not disappeared, but it could be
transferred into profession of others.

Major group 04 Clerical support workers

The number of jobs in this group of professions varied only marginally between 2011 and
2017. The average share of the labour market is still around 9%. Only subcategory 42
(Customer services clerks) stagnate. However, their automation and digitalization threat is
substantially bigger than in previous cases (01-03). Nevertheless, the number of jobs in this
area increased (see in figure 02).

The question is what will happen with this phenomenon in the future. Many activities are,
as in the case of category 35 (Software and applications developers and analysts and Database
and network professionals), substitutable by digitalization and, in addition, automation.

Major group 05 Service and sales workers

The number of jobs in this group of professions varied, similarly as in group 04 (clerical
support workers), only marginally between 2011 and 2017. The average share of the labour
market is still around 12%. The group 05 includes: Personal service workers, Sales workers,
Personal care workers and Protective services workers.

In addition to subcategory 53 (Personal care workers), the number of jobs in this group
increased, even though subcategory 54 (Protective services workers) is only incompletely
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vulnerable to automation. The drop in the number of jobs in subcategory 52 (Sales workers)
was probably affected by transition into self-service mode.

The drop in the number of jobs in subcategory 51 (Personal service workers) was probably
affected by changes in the way in which their services are mediated in response to changes in
other sectors.

Major group 06 Skilled agricultural, forestry and fishery workers

This group represents only 1% of jobs in the private sector in the Czech Republic. According
to the OECD, it is the most threatened occupational area in terms of automation development.
However, the number of working positions there stagnated. The possible reason is the small
representation in the overall structure of employment. Massive investments in automation
would not probably bring significant savings in the reduction of jobs in this sector in global
numbers.

Major group 07 Craft and related trades workers

The number of working positions in this group has slowly dropped down. This group
includes: Building and related trades workers, excluding electricians (subcategory 71), Metal,
machinery and related trades workers (subcategory 72), Handicraft and printing workers
(subcategory 73), Electrical and electronic trades workers (subcategory 74) and Food
processing, wood working, garment and other craft and related trades workers (subcategory
75). Total group 07 represented almost 16% of jobs in the private sector in the Czech
Republic.

Work positions in this group are in the mid-range of automation threats. In addition to
subcategory 71 (Building and related trades workers, excluding electricians), there is no fall in
the number of jobs in this sector and the decreasing number of work positions in subcategory
71 is not significant. Nonetheless, the future investment into the technologies could probably
change this trend very quickly.

Major group 08 Plant and machine operators and assemblers

This group, thanks in particular to its strong job growth, is the most prominent group of
professions. At present, it represents about 20% of working place in the private sector of the
Czech Republic. In terms of automation, however, this category of occupation is the third
most vulnerable group (OECD, 2018). The group 08 includes: Stationary plant and machine
operators (subcategory 81), Assemblers (subcategory 82), Drivers and mobile plant operators
(subcategory 83).

It is only in category 83 (Drivers and mobile plant operators) where the number of working
positions decreased. One reason is the increasing level of automation in logistics centres and
bulk transport. However, it may be assumed that in the event of further wage growth for
workers in these professions, employers' interest in investment in technologies will gradually
increase in the future, which will gradually eliminate these working places.
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Major group 09 Elementary occupations

According to the results of the OECD survey, it is probably the most vulnerable group in
terms of automation. This group includes: Cleaners and helpers (subcategory 91),
Agricultural, forestry and fishery labourers (subcategory 92), Labourers in mining,
construction, manufacturing and transport (subcategory 93), Food preparation assistants
(subcategory 94), Street and related sales and service workers (subcategory 95) and Refuse
workers and other elementary workers (subcategory 96).

Total labour market share of this group is around 6%. According to the results of the
OECD survey, the most vulnerable group of professions in this category is the group 94 (Food
preparation assistants) and 93 (Labourers in mining, construction, manufacturing and
transport).

The biggest grow of number of working places in subcategory 96 (in group 09) is probably
due to the growing interest in low-skilled human work, which is still cheaper than technology
replacement.

CHANGES OF HUMAN CAPITAL VALUE

Automation and digitalization is likely to affect not only qualification needs but also the
value of work itself. Human capital, along with qualitative change, will also change its market
value. Increasing pressure on new job competencies will also increase their value and
therefore the cost of work.

Figure 4: Monthly earnings median in the first half of 2018 3!

09 Elementary occupations 18168 CZK

08 Plant and machine operators and assemblers 26277 CZK

07 Craft and related trades workers 26821 CZK

06 Skilled agricultural, forestry and fishery workers 21240CZK

05 Service and sales workers 18 658 CZK

04 Clerical support workers 24580 CZK

03 Technicians and associate professionals 32141 CZK

02 Professionals 42 739 CZK

01 Managers 49 854 CZK

According to the results of the OECD survey (figure 02), the largest increase was in the
number of jobs is in the group 02 (Professionals) and partly 03 (Technicians and associate
professionals). In this case, the number of jobs increased in two of the three best paid
categories.

81 For figure 4 data from the information system about earnings was used (ISPV, 2018)

110



Conference proceedings: THE IMPACT OF INDUSTRY 4.0 ON JOB CREATION 2018

In spite of the fact that earnings in the Czech Republic grow relatively dynamically in
almost all categories, wages in the most vulnerable categories, with the exception of category
01 and 02, are in the average lower.

Figure 5: Monthly earnings median in the first half of 2018 and its increase compared to 2017 %
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Unfortunately, the probability of smoothly moving workers from highly vulnerable
occupational categories (06, 08, 09 and partly 07) into categories that do not suffer so much
(01, 02 and partly 03 and 04) is not too high. The educational background and professional
skills are significantly different (OECD, 2018). People in vulnerable groups are at greater risk
of automating their work. Their earnings are, on average, lower than those in unprotected
professions. Their ability to manage the transition to industry 4.0 is therefore limited by both
their skills and their social capabilities.

While technology, such as automation and artificial intelligence, could increase labour
productivity for many jobs it can also pose a challenge for inclusion. Some groups may
be increasingly excluded from the labour market or suffer from low-wage jobs and
nonstandard work. Effective policies to integrate disadvantaged groups in the labour
market and ensure access to quality jobs will be critical for social cohesion and to
reduce inequalities among people (OECD, 2018, p. 132)

The changing expectations in terms of qualifications, competencies, flexibility, mobility,
digital literacy and deepening specialized fragmentation are not only challenges for the
workforce, but also for employers, legislators and national and transnational policies.

32 For figure 4 data from the information system about earnings was used (ISPV, 2018)
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CONCLUSION

The OECD report shows that not only routine manual workers are at risk but also places of
highly skilled workers whose work can be replaced by software. More productive workplaces
with a simple working algorithm with unambiguously definable procedures, but also those
jobs whose performance can be replaced by software solutions (accounting, administration)
are threatened more. On the other hand, there are jobs that do not require high qualifications,
yet they are not easy to be substituted artificially.

The OECD identified 13 working position groups in the Czech Republic that are
threatened by automation, but only three of them decreased in the past. The question is
whether people in the remaining groups are at risk of losing their jobs. The level of
automation and digitalization options in these fields is important, but not the only, risk factor.

The cost of human labor itself in terms of the amount of investment needed for automation
has a significant impact on the level of threat to individual occupations. The key condition for
automation is the availability of people who will have the skills to work with technologies and
work in an automated environment.

Another important prerequisite for automation is the existence of desirable knowledge and
skills of the workforce. People who do not have the necessary skills are at risk of social
exclusion. Organizations without skilled human resources will not be able to make full use of
the automation potential.

The availability of manpower is not influenced only by its existence but also by mobility.
Not all positions can be realised virtually. Although the threat to automation in the Czech
Republic is not essential, compared to other OECD countries, it exists here as well. There are
also risky regions (for example Moravia-Silesia), where automation is likely to reduce job
opportunities in the Czech Republic. However, the usability of available human capital from
these regions is likely to be small (inadequate competencies, low mobility).

Automation is not a process that takes place in isolation. It occurs during a time in
which socio-economic disparities and differences in labour market outcomes across
regions have been increasing. Policy makers need to take this broader picture into
account when developing policies to respond to automation

While education and lifelong learning is an important component of any policy
response to automation, it should not be the only element. Policy makers at regional
and local levels also need to implement policies to help firms grow to foster the demand
for jobs (OECD, 2018, p. 62).

Public policies on education, employment and support for industry and employers must be
part of a single compendium. The role of schools is to prepare society (by educating the
current young population) primarily for challenges in the future, therefore we cannot demand
that they will be focused only on qualifications which labour market needs today. We should
not support the growth of jobs that will be replaced in the future by automation. It is better to
create the right conditions to successfully master the changes that the Industrial Revolution
4.0 is likely to bring. In its report, the OECD “Job Creation and Local Economic
Development 2018: Preparing for the Future of Work” published in Paris 18 September 2018,
brings a number of potentially useful strategies.
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Abstract: In this article care out an analysis of the existing material on the development of
the modern economy "Industry 4.0", the main principles of its construction, the benefits of
permeation of digital technologies in all spheres of life and new problems associated with it.
Outlined the results of scientific and technological progress, which form the basis of Industry
4.0, the principles of state regulation of labor relations in the conditions of postindustrial
society are highlighted. On the basis of the analysis, the conclusion is made of the possibility
of Ukraine to take a worthy place among the leaders of the new concept of economic
development under the condition of close cooperation between the state, science, education
and business.

Key words: postindustrial society, principles of building industry 4.0, labor relations, labor
market.

JEL Classification: 015, 031,032

The theory of post-industrial society [1] highlights the first realization of the capabilities of
an industrial society. According to this theory (D. Bell, A. Turin et al.), Industrial society (as a
result of scientific and technological progress) grows into a post-industrial society
characterized by the dominant role of the sphere of services, the transition of power to
scientists and technocrats.

At the time of the post-industrial society, based on new technologies (mainly
microelectronics), a sharp increase in output is being made; the transition from commaodity to
service economy takes place, elements of planning and control over technological changes are
introduced.

In the social structure of such a society, the number of people involved in the service sector
IS growing, new layers (technocrats, scientist, technical specialists) that form part of the senior
management functionaries are formed, and the leading role in the life of society is given to
technicians and technicians as the basis of modern industrial production . At the heart of the
world outlook of these strata of people is the scientistic notion of scientific knowledge as a
higher cultural value and sufficient condition of orientation of the individual in the world.

Distinguished in the history of mankind, three phases (pre-industrial, industrial and post-
industrial), Daniel Bell described the features of a post-industrial society: the transformation
of the value of various economic sectors, the domination of the service sector (administration,
banks, transport, health, trade, education, science, art, etc.) with the decline of the industrial
sector and the limitation of the value of the agricultural sector; change of the prevailing
technology, the transition from energy technology to information (the emergence of robots,
the development of communications); increase in the importance of planning, forecasting
development, technology control; the dominance of pragmatic and technological criteria in
reducing the role of ideological and ethical criteria; the flowering of "intellectual technology",
that is, the purposeful use of science for the needs of practice; the transformation of the class
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structure, the nomination as a dominant non-class of owners, and a class of highly skilled
professionals (economists, engineers, managers).

The term "Industry 4.0" [2] appeared in Europe in 2011 as well. At one of the industrial
exhibitions in Hanover, the German government spoke about the need for wider application of
information technology in production. A specially created group of officials and professionals
has developed a strategy to turn the country's manufacturing companies into "smart” ones.
This example is followed by other countries that are actively mastering new technologies.
And the term "Industry 4.0" began to be used as a synonym for the fourth industrial
revolution. Its essence lies in the fact that the material world today merges with the virtual,
resulting in the creation of new cyber-physics complexes, which are combined into a single
digital ecosystem. Robotic production and "smart" factories are one of the components of the
transformed industry.

The fourth industrial revolution means more and more automation and robotization of all
processes and stages of production: from digital designing of a product, creation of its virtual
copy - to the remote setting up of equipment at the plant in accordance with the technical
requirements for the release of this particular “smart" product. The manufacturer
automatically orders the necessary components in the right quantity, controls their delivery,
has the ability to track the way of the finished product from the warehouse to the factory and
the store to the end customer. But after the sale, the company does not forget about its
product, as it used to be in the classic model, but controls the terms of its use, can remotely
change the settings, update the software, warn the customer about a possible malfunction, and
at the end of the use cycle - take the product for disposal .

So, now they produce anything - from "smart" dummies and pans to smartphones and
automated space shuttles. A few years ago, Apple began a program for processing old iPhone:
the work disassembles them, removes the most valuable parts, which are then reused, and
everything else is utilized, besides with minimal harm to the environment. The concept of
"Industry 4.0" is often depicted in the form of a mathematical sign of infinite - it illustrates
this endless cycle of interaction between the manufacturer and the product and the client.

Representatives of the German government formulated several basic principles for building
"Industry 4.0", according to which companies can implement scenarios of the fourth industrial
revolution in their enterprises.

The first principle is compatibility, which means the ability of machines, devices, sensors
and people to interact with each other through Internet (lIoT).

The second principle is transparency, which appears as a result of the interaction of
mechanisms and people. In the virtual world, a digital copy of real objects, systems, functions,
which exactly repeats what is happening to its physical clone, is created. As a result, the most
comprehensive information is gathered about all the processes that occur with the equipment,
"smart™ products, production in general, and so on. To do this, you need to ensure that all of
these sensor and sensor data are collected, as well as the context in which they are generated.

The third principle of "Industry 4.0" is technical support. Computer systems help people
make decisions by collecting, analyzing and visualizing all of the information mentioned
above. This support may also be a complete replacement of people by machines when
performing hazardous or routine operations.

The fourth principle is the detailing of managerial decisions, the delegation of some of
them to cyber-physics systems. The idea is that automation should be as complete as it is
possible at all: everywhere, where the machine can work efficiently without human
intervention, sooner or later it must be replaced by a machine. Employees are assigned the
role of controllers who can join in emergency situations.

The transition of industry to these principles is accompanied by changes in business
models. Instead of focusing on cost-effective manufacturing, companies are committed to
introducing customized mass-produced products based on Agile's principle and are moving
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into batches of the size of a single product. This saves the principle of economy: robotic
production is more energy efficient, it is accompanied by less waste and shortage.

The idea is to make automation as complete as possible. Employees at the same time carry
out the role of controllers.

The transformation of the productive sector is a revolution, since the changes are not
superficial, but radical: the industry is rearranged from top to bottom. At the same time,
business models are changing, new companies are born, and world famous brands with a long
history simply disappear if they do not have time to enter the ranks of digital revolutionaries.
Therefore, customers change their behavior, they want an individual approach and unique
goods.

The representatives of the generation of so-called native digital, which grew up in the era
of the Internet, are accustomed to the fact that they have opened a whole world of proposals:
millions of print options for T-shirts, all shades of jeans, whatever the technology and
furniture at a distance of one click. They try to emphasize their individual peculiarities and
express their mood.

Enterprises accustomed to producing the same things have to improve. A number of
benefits that have been gained as a result of the introduction of the industry 4.0 principles
were not available in traditional models of the past. Loyalty of companies is rapidly
increasing as a result of an individual approach and personalized and customized orders
according to personal preferences of clients. Existing factories and factories turn into "smart"
companies, which begin to produce unigque products on an individual order. At the same time,
the specific unit costs of production are reduced, they are able to produce a unique
personalized product at the price of a mass standardized product.

By individual order, different things can be produced, starting with smartphones and
ending with spacecraft, and in general anything. The Fujitsu Siemens plant in the German city
of Augsburg produces computer systems and servers literally in one copy for a specific
customer.

Costs for the production of individual products at an enterprise with a high level of
automation are small, as the computer system in seconds adjusts the equipment for a specific
customer. The robotizing of Tesla's electric-vehicle plants allowed the company to expand its
production not in China, but in California. It turned out to be cheaper than paying for the work
of Chinese workers and transporting ready-made cars. The fourth industrial revolution not
only changes the business of individual companies - it affects the alignment of forces at the
global level. The Tesla car manufacturer (founded in 2008) was able to overtake the capital of
the leader of the second industrial revolution, Ford Motors.

Issues of Industry 4.0 in Ukraine are of considerable interest in the article [3]. About the
new world trends, bearing modern information and communication technologies speak all the
time and for a long time. The last decade sounds like Smart or Digital Factory and
Digitalization (all and all). Where's Digital Economy. In the United States, which are the
largest innovators in the world, everyone is talking about technology such as 10T, Big Data,
Cloud computing, Remote & mobile access, wireless communication, 3D printing, etc.

In the article [3] it is noted that "Digitalization- as the penetration of digital technologies,
automation and IT at all levels of life and economy began in the last century, and received the
name of technological style 3.0. And it continues to this day. But the fact that in recent years
the Germans and Americans have brought in a completely new one is a certain rethinking of
how companies are doing business. The horizontal and vertical integration of IT, the
combination of different technologies, the creation of new cyber-systems and artificial
intelligence changes the business models and ways of doing business. It's interesting to
observe how the global ratings of the world are migrating - in recent years, in the top ten
richest, we see the full domination of software and service companies - and not those who
produce oil, gas or metal. Although that's how it was a few years ago. "
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Klaus Schwab, founder and chairman of the World Economic Forum in Geneva, published
an interesting article titled "The 4th Industrial Revolution - What It Means and How to
Answer". In it, he is available tells about the benefits of mass digitalization, as well as new
challenges. Briefly cite the benefits in understanding Klaus Schwab and why they are not a
continuation of the "3rd Revolution™:

"An unprecedented (exponentially, not linear) innovation growth - with regard to their
speed, volume and impact. This will greatly improve efficiency, productivity and cost
savings.

The unprecedented growth of data and the possibilities of their use for new technologies
already makes it easier to attract different layers of developers-users-clients and promote
development in many respects.

Artificial intelligence becomes a reality - concrete examples we already see - from mass
robotics and to biotechnology. All together, it will contribute to the growth of world wealth
and the reduction of inequality between developed countries and others. ™

According to article [3], the advantages of new technologies are:

1. Cheaper and faster integration - horizontal and vertical. This is precisely what is missing
today for full control and improvement of the efficiency of Ukrainian enterprises;

2. Replacing traditional server technologies with clouds also reduces the cost of solutions
and maintenance of control systems;

3. Creation and development for integrators and vendors of new niche segments and
corresponding decisions;

4. Significant growth of certain traditional segments - for example, everything related to
german automation should be smart. Other experts and sources clearly indicate how industrial
digitalization will occur - precisely because of the mass implementation of smart devices
(smart devices);

5. Accelerating the development of the market participants ACS TP: today, we are open
source talking about the conservatism of our vendors and integrators (and then, respectively,
and customers). Trends 4.0, rapprochement and healthy competition with IT will give a
powerful boost to our market;

6. As a continuation of the previous one, it will bring new, more competitive players to the
arena, as well as promote the development of export potential and domestic producers;

7. These trends will also unequivocally accelerate the reform of the education system: just
as businesses look at IT as a model for imitation in the agile field, our ZOOs and educational
service providers also understand that we need to reorient ourselves to on-line and interactive
learning.

At the same time, new trends bring with it new challenges. Klaus Schwab writes the
following: "There is a lot of fears about unemployment and the distribution of world wealth -
poorer countries can still become poorer, but rich countries can expect significant upheaval in
connection with the massive rotation of productions."

Therefore, the great concern in the World Health Organization (WHO) is the increase in
the number of mental illnesses.

In Europe, at least 5% of the population have serious psychiatric disorders (neuroses,
functional psychosis), another 15% suffer from less serious but potentially disabling
psychiatric disorders.

The number of suicides is increasing: they cause 15% of deaths among adolescents and
young men aged 15 to 24 years old and 19% between 25 and 34 years old; in women, the
proportion of suicides in these age groups is respectively 12 and 14%. The suicide rate in
individuals aged 65 and over is higher than in other age groups. This problem will deepen
along with the aging process. It is not for nothing that in 2018 the UK became Minister for
Suicide Prevention.

The reasons for increasing the number of suicides are:

« stressful lifestyle in the modern world;
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» weakening of family ties, which leads to a decrease in social support and an increase in
social isolation;

* Unemployment for a long time;

* Increase in social violence, the manifestation of which is an increase in the number of
rapes and deliberate killings.

Since the key factor in development is talent and professional staff, they are already
washed away by rich countries. Also, wealthy countries at the level of property rights own all
the new technologies. Accordingly, poor countries are already becoming raw material and
human resources for the rich.

The threat of cyber security will grow - a lot of polls in the world point to managers'
concerns about new threats of cyber attacks.

There are other threats, but in general, Klaus Schwab notes that the speed and benefits of
the innovations that the Fourth Industrial Revolution, and the rate of growth of discontinuities
and negative phenomena associated with it, are difficult to predict and understand to the end.
One thing is clear: those who consciously approached and plan the necessary changes at the
level of industries, state, and nation will win.

Many countries in the world have already started their way in the 4th industrial revolution.
Platforms similar to the German Industrie 4.0 exist in different countries. States have long
been, albeit with less government interference, developing the Digital direction in all areas. In
Industrial Automation, their Industrial 10T Initiative (1loT) has long united dozens of well-
known brands in a consortium of the same name. And today they have teamed up with the
Industie 4.0 platform. France launched the The Industry of the Future initiative - and similarly
to the Germans at the state level. It includes 34 initiatives aimed at various spheres of the
country's economy. India and China have their powerful initiatives. Major conferences
devoted to the 4th industrial revolution go all over Eastern Europe. Other neighbors, how
Turkey has been holding this year's conference on the topic of the supply chain and attracting
investors to their industrial parks within the framework of the European initiative of the
Factory of the Future. Even Africa, on the site of the World Economic Forum, is devoted to a
number of articles - some of the noisy statements "Africa should become the hub of the 4th
Industrial Revolution.” The authors are aware that demand, economic and social problems can
be solved today much faster - for example, the problem of vaccination is already solved with
the help of drones, mobile communication helps in other health care tasks, by passing timely
necessary data about patients. But the main thing - Africa has the greatest potential for growth
and in 2050 it will be the youngest continent in the world.

Taking into account the trends and pace of development of the leading countries of the
world, Fast Future experts compiled a list of 20 new specialties that will arise in the next two
decades:

1. Specialist in the production of organs. The development of science will make possible
the production of living organs and even individual systems of the human body, so
professionals in this field will need. This also includes professionals who will work in
repositories and enterprises to repair damaged grafts.

2. Specialist in Nanomedicine. Achievements in the development of nanotechnology in the
field of subatomic mechanisms and treatment methods will contribute to significant changes
in health care, and will require specialists in the field of nanomedicine who will practice new
treatment methods.

3. Specialists in the cultivation of genetically-modified crops and breeding livestock using
genetic engineering. In the future, farmers will use methods of genetic engineering to increase
the yield and production of proteins useful for human health. Scientists are already working
on the cultivation of tomatoes with the vaccine and the receipt of therapeutic milk from cows,
goats and sheep.

4. Wellness consultant for the elderly. The aging population of the planet requires
specialists who will be able to help older people care for their health and well-being. In their
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work such consultants will apply various methods of modern medicine and developments in
the field of medicines, prosthetics, psychology, natural remedies, diet and fitness.

5. Surgeon to increase memory. A new specialization of surgeons whose role is to increase
the resource of human memory. One of their main tasks will be to help those whose memory
is literally "overloaded™ and who can not learn new information.

6. Specialist in the ethics of "new science”. With the development of cloning and other
emerging areas of science, a new class of ethics experts will be needed to deal with these
disciplines and help the public decide on whether or not to pursue certain developments. The
question is not whether we can do this, but whether we should.

7. Astronauts, space guides and architects. Virgin Atlantic and other companies are already
promising to develop space tourism, which may require space guides and pilots, as well as
architects who will design an infrastructure for space. Among the current projects of the
Sasakava International Space Center for Space Architecture (SICSA) of Houston is the
greenhouse on Mars, lunar outpost and space exploration.

8. Experts of vertical farms. By 2020, it will be possible to substantially increase the
production of food through the construction of vertical farms in urban skyscrapers. Managers
and employees of such enterprises must have knowledge in a range of disciplines, in
particular in engineering science and commerce.

9. Specialist in combating climate change. When the effects of climate change are getting
stronger, there is a need for engineers who will help to weaken or even turn negative effects.
Among the technologies that they can use, for example, the installation of giant umbrellas
reflecting sun rays and dropping of iron sawdust into the ocean (which should promote the
proliferation of plankton and sea algae that will remove carbon dioxide from the atmosphere).

10. Specialist in quarantine. Many countries may not be prepared for the sudden and rapid
spread of a deadly virus. There will not be enough medical personnel to solve problems.
When the number of deaths will increase, and whole areas will have to be isolated, one has to
monitor compliance with quarantine conditions.

11. Weather Police. The goal is to track and block possible unauthorized attempts to affect
the weather. In particular, it concerns the practice of intercepting clouds to cause rain that
affects other areas, even at a distance of millions of miles. The weather police should monitor
who will be allowed to intervene in natural processes, for example, shooting clouds with
silver iodide to cause precipitation.

12. A virtual lawyer. The Internet plays an ever-increasing role in everyday life, and in
such circumstances, lawyers are in demand, which will resolve disputes between people from
different countries and regions where different laws apply.

13. The avatars manager is a virtual teacher. In the process of studying at the elementary
level, the teacher should come to the aid - or even to change - the intelligent avatars or
computer characters who would act as the individual interactive assistant of the student.
Follow the correct configuration and work avatars for students should special managers -
curators.

14. Developers of alternative modes of transport. In the future, there will be a need for
designers and manufacturers of new generation vehicles, for the production and operation of
which alternative materials and fuel will be used.

15. Specialists in addressing (narrowcaster). As the content on television, radio and the
Internet become more personalized, it will be necessary to attract professionals who will work
with producers and advertisers on the creation of news, entertainment conferencing and
information tailor-made for individual interests.

16. Specialist in disposing of unnecessary information. With the increase in the amount of
information stored on computers, the task of quickly and reliably removing unnecessary data
arrays is urgent, in order not to become a victim of unauthorized access and theft of personal
information.
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17. Specialist in organizing virtual space. Professionals in this area will help to organize
the "electronic™ side of the life of a modern person. They will be responsible for the efficient
work of all applications and e-mail, on the orderly storage of data, and will manage the online
profiles.

18. Time Broker (Time Bank Trader). A time bank is a mutual community in which any
participant can earn time units by rendering service to another (eg, washing a car or walking a
dog) and using it to pay for a service that the community performs in its favor. A broker is the
organizer of operations on such a peculiar exchange.

19. Social worker in social networks. A social worker for those who can not integrate in
the social network or suffered as a result of some difficulties in the virtual community.

20. Specialist in personal branding. It is planned to expand the role of stylists and image-
makers of stars. Such a specialist will work on creating a personal "brand" of the client, using
social networks and other means. In addition to creating an image in everyday life, his
questions will include the "development” of individuality in blogs, social networks and other
resources of the Network.

Ukraine is still determined. In a recent WEF report, it was not among the 43 countries that
are the first beneficiaries of the 4th industrial. Although Russia, Kazakhstan and Poland are
there. But it seems that the movement has gone. After the last Davos all rushed to flag 4.0 -
IT, business schools and politics, as always, are the most dynamic. The Kyiv International
Economic Forum, scheduled for October, will also be held under the slogan of the 4th
industrial. But will they talk about specific things that are already needed by our
industrialists? We doubt that even the latest iForum, the largest Internet forum in Ukraine,
which already claimed a lot of these technologies, did not mention the Ukrainian industry in
any way.

At the same time, 99% of the players in the market for industrial automation are simply
"sleeping” - even large international brands present in Ukraine, do not know which side to
approach the trends of 4.0 and if any. Meanwhile, large customers - the first innovators from
our metallurgy and food industry - are already alarming - decisions on a number of new
directions that are already needed - are not available in Ukraine.

It is also important to understand that in the context of Industry 4.0 we are talking about a
set of factors driving modern production. Today, not only about other taxation or the
conditions of attracting investments, not only about technoparks, but also about completely
different things that are related to the culture of innovation, development and cooperation - all
this is unlikely to be the case solely of parliamentarians.

Industrial production of the future is considered in work [4]. A group of scientists and
specialists [5] outlined nine developments (outcomes) of scientific and technological progress,
which form the basis of Industry 4.0, namely:

1. Large data and analysis (Big Data and Analytics) [6,7];

2. Autonomous Robots are works that are capable of performing tasks without human
intervention [8];

3. Simulation, which industry 4.0 will actively engage not only in the stages of designing
production business processes, separate new production equipment or new products, but also
in the production process itself, for example, during the testing and adjustment of equipment,
etc. [5, 9];

4. Horizontal and Vertical System Integration, as in Industry 4.0 everything should be
interconnected into a single information space;

5. The Industrial Internet of Things will link all components of production to a single real-
time information exchange network [9];

6. Cybersecurity (Cybersecurity) provides for activities related to the protection of storage
and processing sites, networks for their transmission [9,10];

7. Clouds. A large number of smart devices will generate a large amount of different
information that must be securely stored, processed quickly and accessible to any device from
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different access points instantly. To this end, cloud technologies are best suited for the
moment, with their productivity only rising, providing almost instant access and data
processing [5; 9];

8. Additive Manufacturing (Additive Manufacturing). The basis of such production is 3D
printing, with which already prototypes of future finished products are being created and
simple details or finished products are produced. Such printing has a wide prospect in the
production of individual orders of small batches of products, allows you to reduce inventory
and costs for logistics services, etc. [5; 9];

9. The expanded (or virtual) reality (Augmented Reality) in Industry 4.0 will be used by a
person (employees of enterprises) for learning, making various decisions, etc. [5, 9].

Thus, the basis of Industry 4.0 is the information tools and technologies in any way they
manifest. In Ukraine, information technology (IT) is one of the priority areas of the economy,
in particular, due to the fact that the volume of exported products and services in this sector of
the economy, according to experts, in 2017 was about $ 2.5 billion (according to other
estimates - about $ 3 billion), most of which belongs to outsourcing companies [11; 12]. The
number of IT / companies is over 1000 units and there are about 100 research & development
centers [11; 12]. By the number of employed IT specialists (about 90 thousand people) and
the number of annual graduates from IT / specialties (about 15 thousand people), Ukraine is a
leader among the countries of Central and Eastern Europe [12; 13]. Ukrainian engineers have
high competitiveness in the foreign labor market [14], which is confirmed, in particular, by
the following: according to the latest ranking of hundreds of the best outsourcing companies
in the world.

According to the International Association of Outsourcing Professionals (IAOP), every
tenth company has a representative office in Ukraine [15; 16].

If we consider that the main driving force of Industry 4.0 is IT, then Ukraine has sufficient
potential to occupy one of the leading places among the leaders of this new concept of
economic development. However, this requires a constant interaction of public authorities;
industrial enterprises; enterprises that are leaders in their industry; IT companies; universities;
scientific innovation centers (technoparks), research centers, etc. Such an interaction can be
created on the example of Germany, where at the initial stage (creation of the basis for the
implementation of Industry 4.0 in life) the main source of funding is the state, and in the
future all projects within the industry 4.0 will be financed exclusively by business.

There is a need for the training of relevant competent specialists and their further
development. In our opinion, in the fourth industrial revolution, IT specialists, engineers from
different fields (mechanical engineering, electrical engineering, etc.), logistics specialists,
economists-analysts occupy one of the main places. For qualitative training of such specialists
it is necessary: 1) to formulate qualification requirements for graduates of institutions of
higher education in the context of Industry 4.0; 2) to develop and carry out training in
accordance with curricula and programs that reflect the latest trends in the development of the
world economy; 3) to take measures at different levels to increase the interest of entrants in
the specialties that are important in Industry 4.0, but are not popular among young people; 4)
to continuously improve the qualifications of the teachers through, inter alia, internships in the
leading international and domestic industrial (industrial) and IT companies; 5) Update the
hardware and software of the educational process, etc. All this requires significant financial
investment.

As for the domestic IT market, here, for the successful launch of Industry 4.0, along with
outsourcing companies (which actually produce innovative products or part of some global
project for a foreign customer and for Ukraine, such products are transformed only in the
form of export revenues), it is necessary to support and develop companies that are oriented
on the domestic market and are able together with the industrial enterprises to create a
finished domestic innovative product within the industry 4.0. Of course, such a domestic
product will bring Ukraine significant image benefits, as well as significant cash inflows.
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Consequently, for the emergence and development of Industry 4.0 in Ukraine there should
be constant cooperation between the State, Business, Education and Science (see Figure 1).

Fig. 1. Conceptual scheme of interaction in the triad "'State - ""Education + Science™ -
"Business™ for the emergence and development of the Fourth Industrial Revolution in
Ukraine [4]
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The state must create a legislative framework, make initial investments related to Industry
4.0, industrial production and IT / companies, which in turn, together with the State, should
keep financially supporting the preparation of industry-specific 4.0 specialists from different
fields. Between Business and Education and Science there should be constant cooperation
between specialists and scientists, exchange of innovations, etc. But without state regulation
of labor relations, the further development of post-industrial society is simply impossible.
Principles of their regulation are highlighted in [17]:

1. The principle of a systematic approach to employment regulation;

2. The principle of decentralization and giving entities the maximum legal, organizational
and economic independence is relevant today, because its implementation will maximize the
energy of self-development of the employment system, its separate components [18];

3. Principle of state legal protection of the diversity of forms of employment, which
provides for the freedom of choice by individuals of the sphere, type, form of employment;
alternative to full, part-time employment, self-determination of the individual, self-realization
with taking responsibility for the choice of oneself. Social vulnerability of unemployed
individuals, according to sociological research, is due to low incomes, the impossibility of
employment in their specialty, the loss of qualification and the feeling of uselessness [19];

4. State regulation of labor relations in a situation where the latter develop under the
pressure of market mechanisms, the detennantration and the flexibility of employment, should
be based on the principle of deideologization. Under it means the presence of concepts, ideas
that reflect the interests of certain social groups, the presence of ideologues, creators,
generators of these concepts;

5. The principle of problem-target orientation of regulation of labor relations, which
provides for solving the problems of specific social groups and categories of the population.
Specialists developing state regional employment regulation programs must take into account
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the types of people's reaction to unemployment, namely: protective, when workers avoid
realistic assessment of the situation (not trying to look at the situation realistically); chaotic
job search; job search in conditions of limited awareness; productive dependence (a person
delegates responsibility for his labor fate to his neighbors, uses their resources, etc.) [20, p.
39-45];

6. State regulation of labor relations should be based on the principle of awareness and
informatization, which involves carrying out by state authorities continuous monitoring of
problems, needs of society, citizens of certain regions.

CONCLUSIONS

Industry 4.0 is the industrial production of the future, which is already taking place today.
Therefore, Ukraine needs to be actively involved in world processes that are associated with a
new trend of economic development, in order to take a worthy place among the developed
countries of the world. Although the purpose of Industry 4.0 is the innovative shift in
industrial production, its impact will be felt in all sectors of the economy. There is no doubt
that such changes will affect the sphere of trade and logistics in the first place. In addition, the
need for highly skilled workers leads to appropriate changes in education and science in the
training of relevant professionals.
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INDUSTRY 4.0 AND SMALL AND MEDIUM-SIZED BUSINESSES

Katarina KRALOVA®®

Abstract: The Fourth Industrial Revolution is an irreversible process that is currently shaping the
business environment. Industry 4.0 is not an option, it is a process, and this must be recognized by
small and medium-sized businesses. They must adapt their business to the given global trend.
Digitization and robotization is a threat to many small and medium-sized enterprises, but also a great
opportunity. The aim of the contribution is to point out the possible impacts of industrial revolution on
small and medium-sized enterprises in the conditions of our economy. We are thinking about the
impact of the revolution on the creation and extinction of jobs in the economy. Behind the
preparedness of SMEs to cope with these new challenges of the globalization environment. Above the
possibilities of using network initiatives in the industrial revolution process.

Key words: small and medium-sized enterprises, Industry 4.0, clusters, jobs

JEL Classification: 015, 031,032,033, 035

1. INTRODUCTION

Small and medium-sized enterprises are characterized by a strong specification, especially
above all by a high degree of flexibility and the ability to adapt faster to changing market
conditions, compared to large enterprises. The importance of small and medium-sized
enterprises is constantly increasing in the conditions of the Slovak Republic, but also in other
EU countries. Small and medium-sized businesses are characterized by a transparent
organizational structure that allows enterprises to realize direct management and information
flows without significant impact on negative aspects. For the national economy, small and
medium-sized enterprises represent significant potential because they have a number of
important functions (eg social, economic, export, import, development, etc.). Strézovska a kol.
(2016), However, the importance of small and medium-sized enterprises already exceeds the
national level and has an international dimension. Small and medium-sized enterprises
represent the basic economic support of the EU, but they are also a key source of job
opportunities. They are an irreplaceable source of growth, contributing to the flexible
introduction of new products, increasing innovation activities, developing a competitive
environment, bringing forward progressive solutions, creating new job opportunities, and
thereby mitigating unemployment. They create jobs with relatively low capital costs, and their
performance is more cost-effective. They are quickly adapting and responsive to change.
They are also a major factor in co-operation with large businesses. As small and medium-
sized businesses grow faster and work more intensively than large businesses. They produce
specialized products and also provide specialized services that do not produce large
businesses, because their production is inefficient for them. They are better suited to the needs
of the spatial economy, and given the relatively small segments of the market, they have more
prospective sales outlets than larger businesses that require more market space. They also
have better use of technology transfer of results of innovative processes and research.

% Ing., Ph.D., Faculty of Social and Economic Relations Alexander Dubéek University of Trenéin, Studentska
3, Trenéin 916 41, Slovakia, e-mail: katarina.kralova@tnuni.sk
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Table 1: Definition SME

SME Definition

Enterprise category Ceilings

Staff Headcount Turnover Or Balance sheet total

(number of persons

expressed in annual work
units)

Medium-sized < 250 < € 50 million =< € 43 million
Small < 50 < € 10 million < € 10 million
Micro <10 = € 2 million =< € 2 million

Source: http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition_en

Industry 4.0. we can designate gradual or gradual changes in technology. It can also be
described as a logical development that creates a new concept of production in business
entities. It is an attempt to break the demand for new and modern technologies that accelerate
the development of robotics and modern, fully automated control systems that are
independent of human service. The aim is to ensure faster and more efficient production of
more precise, more special, reliable and especially cheaper products with an emphasis on
better use of material inputs as well as ecology. The essence is the replacement of manual
labor by robotization, automation. However, there will still be production areas where
complete automation, such as agricultural production, will not be possible. Digitization and
robotization are irreversible and unstoppable processes. The impact of digitization and
robotization will gradually show up in the quitting of jobs. At the same time, however, new
jobs will be created in different sectors of the national economy. It should be remembered that
twice as many jobs ends as will emerge. Also the inevitable consequence of the process of
digitization and robotization will be the emergence of new professions and the disappearance
of other professions. So, in the future, everyone should have digital skills in the future.

Table 2: Number of business entities by individual legal forms and size categories of enterprises as at
31.12.2017

Together
business tradesmen self-

free employed

occupations | farmer Abs. share in %
microenterprise (0 - 9) 203 092 322 580 19198 5246 550 016 96,9%
small businesses (10 - 49) 12 813 1312 25 9 14 159 2,5%
medium-sized enterprises (50 — 2900 55 1 0 2 956 0,5%
249)
large businesses (250 a viac) 661 1 0 0 662 0,1%
Together SMEs (0 - 249) 218 805 323 947 19124 5255 567 131 99,9%
Together with business entities 219 466 323948 19124 5255 567 793 100,0%

Source: Register of Organizations of the Slovak Statistical Office, processed by the SBA
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The ongoing changes in economies and their actual dynamic implementation in practice
greatly influence the existence of micro, small and small enterprises in the economy. The
issue of digitization, robotization, automation and technological innovation significantly
affects the functioning of micro, small and medium-sized enterprises in individual economies.
Business entities employing fewer than 10 employees are endangered. Official statistics of the
Slovak Republic state that such business entities in the Slovak Republic are 96.9%. It is a high
proportion of business entities that are directly at risk of digitization, robotization and
automation. The problem is that the jobs created by these businesses in each region are
extinguished on the labor market. For job creation, these businesses are a key part of the
economy. It is therefore justified to consider all aspects, ie Industry 4.0, in terms of this
economic stratum. And European Small Business Act, the main principle of which is "First to
Think in Small!”, has been in the European space for a long time too.

Small and medium-sized enterprises are an important part of the economy of the Slovak
Republic because they create new job opportunities and thus positively affect the level of
employment in the economy. Over the last ten years, the share of SMEs in job creation has
increased substantially. In 2017, small and medium-sized enterprises (SMEs) accounted for
73.8% of employment in the corporate economy and 59.1% of total employment in the Slovak
economy. Thus, we can say that Slovakia continues to be among the countries with a higher
share of small and medium-sized enterprises in employment (Table 3).

Table 3: Number of employed persons in small and medium-sized enterprises in Slovakia in
2016 and 2017

2017

Size categories of enterprises 2016 abs. % Index
FO - entrepreneurs 634 000 636 500 33,8% 100,4
microenterprises ( 0-9 ) 227 486 252 385 13,4% 110,9
small businesses (10 —49) 229 601 220 700 11,7% 96,1
medium-sized enterprises ( 50 — 249 ) 277 695 278 263 14,8% 100,2
large businesses ( 250 and more ) 477 200 493 683 26,2% 103,5
together with SMEs 1368 782 | 1387 598 73,8% 101,4
together with business entities 1845982 | 1881280 100,0% 101,9

Source: processed on the basis of SU SR data

2. IMPACT OF INDUSTRY 4.0 ON SMALL AND MEDIUM SIZED

We must point out that digitization is not an option, but it is an irreversible process. A
process that greatly affects the present and future of SMEs. The degree of digitization and
robotization depends on the type of profession. There are a profession in the economy that
does not get along without it, but there are also professions more connected with physical
work where robotization and digitization are less needed. Digitization, robotics, and all the
shades of technical innovation will gradually become part of every aspect of life. SMEs
should not understand digitization and robotization as a problem or an obstacle to their
development but rather new opportunities and opportunities for their further progress. At
present, small and medium-sized enterprises suffer from a considerable lack of information on
the overall course of the Fourth Industrial Revolution processes. This is because they have
little or no knowledge of the national strategies of Industry 4.0 and their implications for
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SMEs. This implies that it is necessary to ensure that SMEs are better acquainted with the
objectives of the National Industry 4.0 strategy, through professional organizations. SMEs
have the right to know what these processes will mean for businesses. What threats do this
imply or what are the opportunities. On the other hand, strategies should pay more attention to
micro, small and small enterprises, which play a crucial role in the economy, for example, in
terms of employment, where they account for at least 50% of jobs.

Negative of the digitization and robotization process for small and medium enterprises:
e excessive digitization may be an obstacle to SMES',
e requires continuous training,
o small businesses have limited financial resources, so they are too expensive for them.

Of course, the process of digitization and robotization also brings to SMEs the number of
positive contributions they can make in SMEs:

o to improve marketing activities, for example, in the knowledge of the market,

e to improve processes related to website traffic, warehouse tracking, database
administration, and more.

e simplifying and improving the quality of corporate education and training of
employees,

o simplifying procurement procedures,
¢ simplifying and improving communication,
e speeding up consumer feedback, and so on.

3. CONCLUSION

Micro-enterprises, small and medium-sized enterprises account for 99% of all enterprises
in the economy. They provide two-thirds of jobs in the private sector and contribute more
than half to total added value. In view of these facts, their role in the national economy is
irreplaceable. And in the fourth industrial revolution, they will also have a significant position
in the economy in terms of job creation and new innovative ideas. It will also contribute to the
digitization and robotization process, which will create new jobs. But even so, it is assumed
that new workplaces will emerge more slowly than they will. Twice more jobs will cease to
exist. One of the options as a way of transitioning SMEs to Industry 4.0 is to manage
enterprise clusters as well. Within these business networks, in the form of clusters, SMEs can
face the pitfalls of the fourth pre-revolutionary revolution, or take advantage of all the
opportunities that this upcoming revolution offers to businesses.
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CHARACTERISTICS OF SPECIALIST TEMPORALITY IN THE CONTEXT
OF THE IV INDUSTRIAL REVOLUTION

Olga KUZMINA®
Elena KORNILTSEVA®
Nafisa GAGARINA®

Abstract: Fourth industrial revolution associated with network technologies makes us
reconsider the competences of employees in different industries and makes new demands on
human resource management. Many professional standards highlight such an important
quality of specialist as the ability to organize their own present and anticipate their future.
Temporal organization of an individual is one of those constructs because it is a major
component of the regulatory abilities of an individual. The article deals with the mechanism
of forming individual temporality as a professionally significant characteristic of an employee
in the era of the IV industrial revolution. The study of individual temporal organization is
seen as a resource of overcoming difficult situations, as well as potential that allows an
individual to act constructively. The authors identified the differences in manifesting
temporality indicators by specialists with different attitudes to their organization.
Summarizing the empirically obtained data, the authors conclude that there are distinct
differences in showing individual temporal organization by specialists with different levels of
organizational loyalty.

Keywords: professional competence, temporality, temporal organization, self-organization,
organizational loyalty.

JEL Classification: J24, J28, O15, M14

1. INTRODUCTION

New platforms for digital-based production are changing the entire system of global
economic, trade, social and political relations, which allow scientists to talk about the fourth
industrial revolution. If the basis of the third revolution was the automation of production, the
fourth industrial revolution is associated with network technologies, affecting self-
identification, personal space, professional success criteria, and the amount of time spent on
work and leisure.

The upcoming changes will make it necessary to reconsider the competencies of specialists
in different industries, as a result the methods of forming new personality traits will become
of fundamental importance.

The unique feature of the fourth industrial revolution is the increasing integration of a
number of different scientific disciplines, which changes the requirements to forming
cognitive abilities, skills of solving complicated problems, managing resources.

Only in the conditions of digital technologies and the development of a single digital
learning environment there can be a simultaneous formation of an effective set of personal
qualities, called the skills, and competencies of the XXI century.
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There is a gradual change of cultural and educational paradigms and meanings. In many
scientific fields, research is conducted to find constructs that enable individuals to adapt to
changes and develop productively. The temporal organization of an individual is one of these
constructs, being the leading component of individual regulatory abilities that determine
his/her successful socialization [3].Many professional standards state that an ability to
organize their own present and anticipate the future is a professionally important quality for
specialists in various industries.

The analysis of philosophical, psychological and pedagogical literature allows us to
conclude that in these sciences, there is no complete concept of temporal organization of an
individual, and the indicators and criteria for assessing temporality are not worked out.

The variety of approaches to analyzing this phenomenon is largely explained by a variety
of paradigmatic commitment of the authors to different schools. [3] Each definition of
individual temporal organization includes identifying phenomenological features and
structural elements, which makes it difficult to understand the essence of the phenomenon,
mechanisms and rules of its development.

Nowadays in psychology as a science, because of practical demand of society, it is relevant
to study individual temporal organization as a resource for overcoming difficult situations, as
well as the potential for an individual to act constructively [3].

The problem of individual temporal organization is studied in the following several
directions today:

— analyzing individual life through consideration of individual’s life way (Sh. Buller,
B. G. Ananyev, N.V. Loginova, N. N. Tolstykh);

— subjective experiencing time and building a life strategy based on the relationship
between the past, present and future (K. A. Abulkhanova-Slavskaya, M. O. Alfyorova, B. G.
Ananyev, L. I. Antsiferova, S. L. Rubinshtein, V. F. Serenkova, O. Yu. Strizhitskaya and
other);

— attitude to time (R. A. Akhmerov, E. I. Golovakha, A. A. Kronik, T. A. Nestik);

perception of time (D. G. Elkin, B. I. Tsukanov, S. V. Leonov, Yu. V. Karyagina);

time management in the conditions of professional activitiy (N. N. Abrosimova,
A. A. Aldysheva, G. A. Arkhangelskiy, L. D. Dikaya, D. N. Zavalishina, O. V. Kuzmina,
Yu. K. Strelkov and other);

— relationship between social behavior and time management (S. A. Bezgodova,
N. A. Bershtein, N. Yu. Grigorovskaya, F. Zimbardo, K. Levin, T. A. Nestik, J. Nyutin).

There are a number of works in psychology devoted to the content of an individual
temporal competence (A. Maslow, A. K. Bolotova, O. V. Kuzmina, D. M. Melnikova, S. A.
Ruban, I. A. Yaksina and other.). Few works are devoted to studies of an individual life path
in the process of overcoming difficult life situations (L. I. Antsyferova, A. V. Libin).

An important psychological category, closely related to the processes of human orientation
and adaptation in the surrounding world, is self-organization of lifetime as a way of individual
organization of life [5]. The unit of analysis for self-organization of lifetime is the semantic
structure of the temporal organization of life [5; 6].

Within the psychology of labor, orientation in time is a characteristic of professional
consciousness (thinking) (L. P. Enkova, P. A. Korchemny, O. S. Sovetova, E. A. Shilova).
The principle of time analysis, according to P.A. Korchemny is the basis of any activity. A
person keeps an object in mind as the current present, realizes and thinks over alternative
actions and their consequences as the future, reproduces the possessed experience as the past
[2]. According to L. P. Elkova temporary organization of professional activity contains meta-
contextual temporal experience of the subject of labor, temporary perspective of professional
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activity, professional eventfulness as a temporary structure (potentiated, realized and currently
relevant events of professional life) [1].

Individual temporal organization, considered by us in terms of anthropological approach, is
an integral unit, including psychophysiological laws of the human body, manifested in
biological rhythms, subjective perception of time units. It also includes the social norms and
existing traditions related to the temporary organization of life of both an individual and the
community as a whole.

An ability to use working time efficiently is requiredfor success. Management identifies
the levels of organizational time as the duration norms and the activity cycles [7]. Despite
this, the study of temporal parameters in the organization faces a number of difficulties.
Studies are often carried out without taking into account the specialists individual temporal
characteristics [4]. Individual specifics of time management largely depend on people’s
attitude to their organization.

2. PROBLEM FORMULATION AND METHODOLOGY

The aim of our empirical study was to find the differences in the way specialists with
different attitudes to the organization show indicators of temporality and to identify the
indicators of individual temporal organization that affect the organizational loyalty of
specialists.

A number of reliable and valid methods were used for diagnostics. The study of indicators
of individual temporality was carried out using such methods as “Temporary competence of
an individual” (O. V. Kuzmina), “Semantic differential of an individual” (L. I. Wasserman at
al.), “Diagnostics of individual self-organization — DOS-39” (A. D. Ishkov), “The Values of
Time” (O. V. Kuzmina). The attitude to an organization was analyzed by the degree of
employee loyalty to their organization. In diagnostics, the researchers used “The methods of
studying loyalty” (S. S. Baranskaya).

The study involved 78 employees working in the town administration of the municipality
“Tavdinsky town district”. The survey was taken in an individual form.

Statistical data was processed using descriptive statistics, non-parametric criterion of U-
Mann-Whitney differences and regression analysis. To process the data computer program
SPSS STATISTICS 17 was used.

3. PROBLEM SOLUTION / RESULTS / DISCUSSION

Based on the result of the organizational loyalty research, employees were divided into
three groups: employees with high organizational loyalty, employees with medium
organizational loyalty and employees with low organizational loyalty. The employees with
medium organizational loyalty were excluded from further data processing due to their small
number.

Figure 1 presents statistically significant differences in the intensity of individual
temporality indicators among specialists with high and low levels of organizational loyalty.
The value of the U-Mann-Whitney test is given in the text of the article.

People with high organizational loyalty are more likely to appreciate the speed (U = 79.5,
with p = 0.016), the sequence of performed activities (U = 58.5, with p = 0.003) than
specialists with low loyalty. People who are loyal to the organization they work for, unlike
disloyal ones, appreciate emotional intensity (U = 45, with p = 0.001), semantic content (U =
77, with p = 0.013), clarity and orderliness (U = 80, with p = 0.016), logic and structuredness
of events (U = 35, with p =0.001).
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Highly loyal people to a greater extent than disloyal ones build their present based on the
analysis of experience (U = 57, with p = 0.003) and self-control (U = 63, with p =
0.004).They carry out goal setting (U = 36, with p = 0.001) and planning (U = 50, 5, with p =
0.001). Self-organization of activity (U = 50, with p = 0.001) is more typical for them.

Highly loyal specialists more accurately perform analytical activities in new situations
(U=49.5, p=0.001) and work more successfully in situations of time uncertainty (U=58, with
p=0.003).

Figure 1: Indicators of temporality among specialists with high and low levels of organizational
loyalty
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The revealed differences gave grounds for multiple regression analysis, which allows
identifying causal relationships between organizational loyalty of employees and their
temporality indicators. Using the method of regression analysis, we identified which
indicators of temporal organization of activities contribute to or, impede the development of
employee organizational loyalty, that is, are statistically reliable predicates of loyalty.
Statistical characteristics allowed to consider the regression model to be significant (R-square
0,422; corrected R-square 0,282; F=3,013 with p=0,001). Table 1 presents the statistical
characteristics of the significant regression variables.

Table 1: Regression characteristics (indicators of organizational loyalty is a dependent variable)

P:Z::;zﬁ;;na:::;t;ze B Standard error t -test Significance value
Speed -0,645 0,256 -2,522 0,014
Intensity 0,869 0,321 2,708 0,009
Structure 0,608 0,316 1,924 0,051

Table 1 shows that statistically significant predicates of organizational loyalty are speed,
intensity and structure. It can be said that the situation in which employees value the speed of
work performance, intensity and structuredness of activities forms the organizational loyalty
of employees.
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The authors also found out how employee loyalty affects their temporal indicators. They
conducted a regression analysis, in which the indicators of individual temporality were used
as a dependent variable, and their organizational loyalty was used as an independent variable.
The data obtained as a result of processing allowed to state that the regression model includes
such dependent variables as self-organization, intensity, time synthesis, time control, self-
control, time uncertainty mode, goal setting, situation analysis, planning and can be called
significant.

Table 2: Significant regression characteristics (indicators of individual temporal organization is
a dependent variable)

Predlcate.s in multl!:)le B Standard error T-test Significance

regression analysis value
Intensity 152 0,49 3,166 0,003
Time synthesis =141 0,045 -3,120 0,003
Time control -0,197 0,067 -2,941 0,004
Self-control 0,390 0,138 2,823 0,006
Time uncertainty mode —0,233 0,069 -3,35 0,001
Goal setting 0,067 0,28 2,352 0,021
Situation analysis 0,007 0,022 3,220 0,002
Planning 0,048 0,019 2,524 0,014
Self-organisation 0,043 0,020 2,199 0,031

The data presented in Table 2 allow the authors to conclude that the organizational loyalty of
employees determines manifesting such indicators of temporal competence as self-
organization, intensity, time synthesis, time control, self-control, goal setting, situation
analysis and planning. The operational-technological component is most noticeable.

4. CONCLUSION

Thus, summarizing the data obtained empirically, the conclusion can be made that there
are strongly marked differences in the indication of individual temporal organization among
specialists with different level of organizational loyalty. Such temporal characteristics of the
labor process as the speed of work, intensity, temporal structuring of activities stimulate
developing the organizational loyalty of specialists. Moreover, the loyalty itself determines an
individual’s desire to set goals and plan the time of activities, control the time and develop
self-organization at work. Organizational loyalty stimulates the employees’ desire to work
independently under the conditions of time uncertainty.

The obtained data expand psychological knowledge of mechanisms of organizational
loyalty development in the context of economic and social changes and the development of
individual temporality as a professionally significant characteristic of a specialist. Which
seems to be an important component in the era of the IV industrial revolution.
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GENERACNE ROZDIELY V KONTEXTE TRHU PRACE A VYUZIVANIA
MOBILNYCH APLIKACII

GENERATIONAL DIFFERENCES IN TERMS OF LABOUR MARKET AND
MOBILE APPLICATIONS

Rendta MACHOVA*
Tibor ZSIGMOND 4

Abstrakt: Cielom clanku je preskumat zvyklosti generdcii X (narodeni medzi 1965 - 1980) a Y
(narodeni medzi 1981 - 1995) v suvislosti s pouzivanim mobilnych aplikacii. Clanok obsahuje 4 grafy
a 2 tabulky. Prva cast obsahuje uvod. Prva podkapitola (1.1) sa zaoberad s generacnym marketingom.
Tiez sa venuje skumanej problematike z teoretického uhla pohladu, predstavuje charakteristiky
Jednotlivych generdcii. DalSia podkapitola (1.2) popisuje mobilny marketing a mobilné aplikacie.
Potom je opisand metodika prdace a metoda skumania. Sformulovali sme 2 hypotézy. Tretia cast
obashuje vysledky ndsho dotaznikového prieskumu. Posledna podkapitola (3.1) zhina vysledky
testovanych hypotéz. Posledna cast obsahuje usudky a zdver.

KPacové slova: X generdcia, Y generdcia, generacny marketing, mobilny marketing, uzivatel'ské zvyky

Abstract: The main objective of this study is to survey the usage habits related to mobile applications
among generations X (born between 1965 and 1980) and Y (born between 1981 and 1995). This paper
contains 4 figures and 2 tables. The first part includes the introduction. The first subpart (1.1) deals
with generational marketing. It also presents the two generations in general and describes their
shopping habits. The next subpart (1.2) is about mobile marketing and mobile applications. After that
the research methodology is described. We formulated 2 hypotheses. The third part contains the
results of our own questionnaire research. The last subpart (3.1) summarizes the results received by
testing our hypotheses. The closing part summarizes the findings and suggestions.

Key words: X generation, Y generation, consumer usage habits, mobile marketing, generational marketing

JEL Classification: D12, M31, M39

1. UVOD

V predchadzajicom desatroci preSla technoldgia velkymi zmenami, do kazdodenného
zivota beznych ludi boli integrované nové zariadenia. Vztah medzi ¢lovekom a jeho
telefonom sa Uplne zmenil, takisto aj funkcie, na ktoré je ho mozné vyuzZivat. Telefonické
zariadenia pouzivame nie len na samotné telefonovanie, ale aj na internet, sledovanie filmov,
pocuvanie hudby a na zabavu. Zavedenie internetu do mobilnému teleféonu otvorilo nové
perspektivy pre pouzivatel'ov i obchodnikov. Objavila sa mobilna forma online nakupovania.
Dnes uz l'udia online nakupuju nielen elektroniku, oblecenie a iné tradi¢né vyrobky. Zvysil sa
dopyt aj po softvéroch a virtudlnych obsahoch, ktoré su vel'mi rozmanité,. Z uvedené¢ho
dovodu sa budeme venovat’ len izkemu segmentu, t. j. mobilnym aplikacidm a sluzbam, ktoré
poskytuju.

Skiimanim spotrebitel'skych ndvykov spojenych s online mobilnymi obsahmi sa doteraz
zaoberalo len malo domadcich a stredoeurdpskych stadii, preto by sme svojim vyskumom
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cheeli prispiet’ k tematickému priblizeniu danej témy. Inovécia pre mladSie generacie je
samozrejmost'ou, ale pre spolocnosti a obchodnikov st ddélezité nielen mladSie vekové
skupiny. Je tiez potrebné zohladnit’ spotrebitel'ské¢ spravanie aj generacie (X), kedze su
pritomné na trhu v najvicSom pocte z hl'adiska kupyschopného dopytu.

1.1 Generacny marketing

,Genera¢ny marketing skiima vicSie - hlavne aktivne - vekové skupiny na zaklade ich
charakteristickych zazitkov, hodnoét, poziadaviek a o¢akavani.” [18] Podl'a Smitha a Clurmana
[16] k pochopeniu spravania sa spotrebitel'ov treba preskiimat’ tri determinanty. Prvym z nich
je faza zivota. Nas okruh zodpovednosti a naSe potreby su odlisné v tychto jednotlivych
fazach, preto potrebujeme rézne vyrobky a sluzby. Druhym faktorom su aktudlne okolnosti, t.
J. také udalosti, ktoré priamo ovplyviuju kipnu silu jednotlivca. Po tretie — a najdolezitejSie —
su tzv. koherentné zazitky (spolo¢né zazitky, napr.: vojny, volby, katastrofy). Tieto zazitky
definuju (urc¢ia) do najvéacsej miery hodnotovl hierarchiu a zvyky jednotlivych generacii. St
to zazitky, ktoré ovplyviiuju predstavitelov generacie skoro v kazdom segmente zivota.
Uvedeny jav sa premieta aj do oblasti ndkupnych zvyklosti. Zakladom koherentnych zazZitkov
— popri politickych, hospodarskych a inovativnych udalostiach — moze byt aj umenie. [1],
[16], [19]

Predstavitelia generacie X sa zoznamili s internetom az v dospelosti a pocas svojej
pracovnej kariéry ho boli ntteni denno-denne pozivat. V d’alSom do ich Zivota vtrhli nové
elektronické prostriedky - ako su napr.: smartfon, tablet a iné — ¢asto vSak pri ich pouzivani
vyuzivali pomoc svojich deti. Sua kriticki vo¢i reklamam, produktom a sluzbam. Svoje
spotrebitel'ské navyky a zaujmy sa snazia utajit’ aj v online prostredi. Je tazké ovplyvnit’ ich
nazory, je pre nich charakteristickd lojalnost’ k znacke. Pri nakupovani sa sami rozhoduju a
menej poc¢uvaju nazory svojich predkov. Pocas nakupovania venuju pozornost’ predovsetkym
pomeru ceny a hodnoty. Mozno vyhlésit’, ze minaji viac ako nasledujuca generécia, lebo
disponuju stabilnej$im prijmom. Neminaji len na seba, ale predovSetkym na svoje deti a na
rodinu. Pred a pocas nakupného procesu zbieraju informacie o vlastnostiach tovaru a o tom,
preCo sa  dany tovar pre nich oplati kupit. Prave preto je rozhodujucou tulohou
marketingovych odbornikov, aby ich raciondlne presvedcili o Specifickosti tovaru alebo
sluzby, a tak ich nahovorili na nakup. K zdkaznikom je nutné sa pribliZit’ nenttene, uprimne
aje adekvatne vyuzit aj spdsoby internetovej reklamy. Pozitivne reaguju na e-mailové a
multimedialne reklamy. Okrem toho sa k nim da priblizit’ aj sponzorovanim réznych podujati
, vyuzitim PR prostriedok. Ob¢as moZzu byt’ GspeSné aj osobné odporucanie (Gistna reklama),
ale vacsinou veria len vlastnym o¢iam a skusenostiam. Podl'a najnovsich prieskumov ¢lenovia
generacie X nakupuju pocas jedného roka o 20 percent viac tovaru ako mladSia generacia Y.
Podl'a nazorov jednotlivych odbornikov je tomu tak vdaka istejSiemu finanénému zazemiu.
Dodévaja vsak, ze po uplynuti niekol’kych rokov ich mladsia generacia v tomto segmente
pomaly, ale isto predbehne. [2], [14], [15], [16], [17]

Generacia Y je najpocetnejSia zo vSetkych. Vo velkom pocte st pritomni na socidlnych
sietiach (napr.: Facebook, Instagram, Twitter atd’.). Tato generaciu ovplyvnil skor internet
ako televizia, s ktorou sa stretli uzZ doma. LepSie sa vyznaju v technoldgii ako ich rodicia,
alebo ich star$i nadriadeni. Dokéazu sa sustredit’ na viac veci v tom istom ¢ase a st schopni
pouzivat’ siCasne aj viac informacnych kanalov. Radi pouZivaji r6zne druhy technologii na
rieSenie zloZitejsich pracovnych tiloh. Casto robia poznamky do svojich mobilnych telefonov,
napriklad pocas jednani. St schopni vyfiltrovat’ cenné informécie z velkého poctu informécii.
Lahko sa prispdsobia technologickym zmenam. SG menej verni znackam, lebo internet im
poskytuje §irok $kalu moznosti. Tazko sa dajii oklamat, lebo su dobre informovani.
Vseobecne su sebecki, vel'a utrdcaju na seba. Obl'ubuju jedine¢né reklamy a marketingové
rieSenia, ktoré sa zakladajii na pravdivych udalostiach. Uzivaju si nakupovanie. Nakupuja
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CastejSie ako ich predkovia, ale vyuzivaju akcie, teda miflaji menej. Na zdklade jedného
prieskumu [12] 89 percent generacie Y nielen ze ma smartfon, ale denno-denne ho pouziva aj
pre internet. Radi pouzivaju aj mobilné aplikacie. Cahko sa prisposobia technologickym
zmenam. Vo viacerych pripadoch pouzivaji smartfény aj pri aj poc¢as navstevy kamennych
obchodov, aby ziskali viac informacii o produktoch. Viac ako jedna tretina ¢lenov generacie
Y si zdiel'a svoje mienky a nazory po online nakupovani. Takto informuji aj ostatnych
potencialnych kupujucich. Pocas ich nakupovania nehrd doélezitt ulohu kvalita, ale cena.
Pomocou internetu si vedia rychlo porovnat’ ceny viacerych konkuren¢nych firiem a nakupuju
tam, kde je dany vyrobok lacnejsi. Niektoré firmy sa snazia dociahnut’ ¢lenov generacie Y aj
hlasovymi odkazmi. Blogy a testovacie stranky maju na nich tiez vel’ky vplyv. Popri internete
st dolezit¢ aj reklamy v pocitacovych hrach. Na c¢lenov tejto generacie maju velky vplyv
rodicia a stari rodicia. [2], [6], [12], [14], [15], [16], [17]

1.2 Mobilny marketing

Mobilny marketing - bezkablovy marketing — zahfnia v sebe vSetky marketingové aktivity,
ktoré prebiehajii cez mobilny telefon. Casto ho nazyvaji tiez aj m-marketingom. Jeho vznik je
spojeny s rozSirenim mobilnych telefonov. Dnes uz mézeme hovorit’ o pojme tzv. ,,mobil
behaviour”, CiZe o spdsobe spravania sa spojenym s mobilnym prostriedkom. Mobilny
marketing mnohi pokladaji za najdynamickejSie sa rastlici spdsob marketingovej
komunikacie. Mobil marketingovd komunikicia nevyuziva hlavni funkciu mobilného
telefonu: telefonovanie. Hlavnymi prostriedkami mobilnej marketingovej komunikacie su:
SMS, MMS, advergaming, loga a obrazky, hlasové tony, cell broadcastingova technika,
aplikacie Specialne grafické kody (QR kody), spolocenska média, virusové vided a virusovy
marketing. [4], [5], [10], [13]

Aplikécie st programy (softvery), ktoré su vykonat’ urcité ulohy na zdklade poziadaviek
uzivatela. V odbornej literatire su rozlisené 3 zakladné druhy aplikécii. Najviac st rozSirené
nativne aplikacie. Tieto sa daju ziskat' (stiahnut) z digitalnych distribuénych platforiem
(napriklad Apple AppStore, Play Obchod). Su rychle, vyspelé a su schopné vyuzivat aj
vstavané funkcie (napriklad fotoaparat GPS, dotykovad obrazovka). Casto posielaju aj
upozornenia, oznamenia pre uzivatela, a daji sa pouzivat aj v offline prostredi. Ich
nevyhodou je, Ze vyzaduju vic§iu investiciu. Dal§iu skupinu tvoria tzv. webové aplikécie.
Tieto sa daji vSeobecne ziskat’ (stiahnut’) z webovej stranky firmy (podniku). Ich otvorenim si
vlastne uzivatel' otvori mobilnti verziu webovej stranky firmy (podniku) pomocou
prehliadaca. Ich vytvorenie je lacné, ale nevyhodou je, Ze st pomalSie a nedaju sa ziskat
(stiahnut’) z digitalnych distribuénych platforiem. Do tretej skupiny patria hybridné aplikacie,
ktoré su vlastne kombinaciou prvych dvoch aplikécii. [3], [8], [9], [11], [20]

Podniky dodnes uprednostiuju klasické vyberové spdsoby, lebo tie st tispesné. Vyvojom
internetu a technoldgie najnovsie vyuzivaji aj vyhody internetovych pracovnych portalov
(napr. Profesia.sk) a socidlnych médii. D4 sa predpokladat, Ze v budticnosti im v tom pomozu
aj mobilové technolodgie (napr. aplikacie). [7]

2. CIEL. A METODOLOGIA

V centre pozornosti naSho prieskumu su spotrebitel'ské zvyklosti jednotlivcov spojené s
vyuzivanim mobilnych aplikacii. Na nas prieskum sme si vybrali generacie X (1965-1980) a
Y (1981-1995). Vychadzajic z vekového rozdielu horeuvedenych dvoch generacii mézeme
predpokladat’, ze ich vkus a zvyklosti st do urc¢itej miery rozdielne.
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Vyskum sme realizovali za pomoci online dotaznikov a aj v printovej forme, ktoré boli
dorucené vybranym zastupcom generacii - metdodou snehovej gule. Nas dotaznik obsahoval
31 otazok, medzi ktorymi boli zatvorené aj otvorené otazky.

Nase hypotézy su nasledujice:
H1: MladSia generécia CastejSie pouziva online komunikaéné aplikacie

H2: Osoby, ktoré vlastnia zariadenie s operatnym systémom iOS, kupuju castejSie
mobilné aplikacie ako osoby, ktoré maju zariadenie s operacnym systémom Android.

K preskimaniu hypotéz sme museli stanovit v kazdom pripade hypotézu HO, ktora
predpokladd, Ze medzi nami skiimanymi premenlivymi faktormi nie je spojenie. Nase
hypotézy sme preverili aj pomocou softvéru SPSS.

3. RIESENIE PROBLEMU / VYSLEDKY / DISKUSIA

Nami pripraveny dotaznik vyplnilo 238 o0s6b, ale po vyluceni chybne vyplnenych
dotaznikov a pre lepSiu porovnatelnost sme nakoniec skiimali len mienku 224 o0s6b.
Predstavitelov oboch generacii (X a Y) sme skimali v rovnakom pocte — 112-112 osob.
Vysledky naSich demografickych otdzok sme uviedli na zaciatku priméarneho prieskumu.

Medzi vypliujiucimi je podiel zien vyssi (55%), ako muzov (45%). Vzhladom na typ
bydliska je podiel I'udi Zijicich v meste 56, zatial’ Co Zijicich v obci 44 percent. VacSina
respondentov (68%) pracuje ako zamestnanec. 14 percent si Studenti, ale to nie je
prekvapenim, pretoze Ccast’ generacie Y eSte stdle Studuje na univerzitich. Podiel
nezamestnanych je nizky (4%), ale to sa dalo ocakavat, kedZe v sucasnosti je miera
nezamestnanosti na Slovensku nizka. Do tejto kategdrie boli zaradeni tiez aj T'udia na
materskej dovolenke. VySka mesac¢ného Cistého prijmu respondentov sa pohybovalo vo vel'mi
Sirokom rozsahu. Vzhl'adom na vzdelanie vicSina I'udi (46%) absolvovala stredoskolské
Studium s maturitou. Na druhom mieste (43%) su absolventi vysokych §kol. Podl'a nasho
nazoru to nie je prekvapenim, pretoZze v dnesSnej dobe kariéra a vhodné pracovné miesto sa
stavaju Coraz dolezitejSimi.

Vicsina respondentov vlastnila smartfon (99%) a nielen, Ze poznala pojem mobilnej
aplikacie (99%), ale pocas svojho Zivota uz aj pouzivala asponi jednu aplikaciu (99%).
Vicsina d’alSich respondentov denno-denne pouziva aplikécie (viac ako 80%), pricom jedno
uzivanie trva menej ako pol hodiny (55%). V pripade obidvoch generécii je viac rozSireny
operacny systém Android (82%). Z naSej analyzy vyplyva, Ze Clenovia mladSej generacie
CastejSie pouzivaju aplikicie podas svojej prace (45%) ako staria generacia (29%). Dalej
Clenovia generdcie Y vo vacSej miere sthlasili s tvrdenim, Ze jednu hodinu pred spanim
(59%) a jednu hodinu po vstani (48%) pouzivaju nejakt aplikaciu.

Obrazok 1: Vyhodnotenie tvrdeni sivisiacich s pouzivanim aplikacii

3 generacia W generacia
Pozas vikendu Sastejsic 20%% 180
Hodinu pred spanim 3296 26
IL.en po pracovnej dobe 30%0 34%0 23 % S50%a

Pocas prace (Skoly) 2555 350 20%

Po vstani 3796 E

= Jplne stahlasim = Ciastodne sahl. INesuhlasim

m Uplne suhlasim = Ciasto@ne siahl Nestthlasim

Zdroj: Vlastne spracovanie na zaklade dotaznikového prieskumu
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Obidve generacie povazuju aplikacie za dolezité (68 a 70%). Prislusnici generacie X ich
pouzivanim ziskaji informacie (53%) a usporia ¢as (52%), kym pre ¢lenov generdcie Y su
kontakty a priatel'ské vztahy (66%), v ¢om im pomo6zu smartfony. Kym starSia generacia
pouziva skor klasické funkcie, ako SMS a telefonovanie (86%), mladSia generacia
uprednostiiuje online komunikaciu (86%) - cez aplikacie (napr.: Messenger, FB, Viber, atd’.).
Vicsina generacii X aj Y vyhlasila, ze denne pouziva funkciu budika (80 a 81%).

V pripade obidvoch generacii je nizky pocet tych, ktori cez aplikacie kupuju dialni¢nu
nalepku alebo cestovny listok (72% X a 75% Y — nikdy). Pomer vyuZzivatel'ov citaciek QR-
kédov (69% X a53% Y — nikdy) ako aj aplikacii podporujucich Sportovanie a zdravu
zivotospravu (68% X a 48% Y — nikdy), bol tiez nizky. Aplikacie podporujiice nakupovanie
online (AliExpress, Wish) sa dostali tiez na zoznam najmenej pouzivanych aplikacii (54% X
a37% Y — nikdy). V tomto pripade sa vSak nedalo oCakavat’, Zze pocet tych, ktory denno-
denne nakupuju, bude vysoky.

Vysvitlo aj to, ze Gstna reklama ma velky vyznam pre obidve generacie (obe viac ako
70%). Najviacsia Cast’ respondentov tvrdila (50% X a43% Y), Zze ohl'adom pouzivania
aplikacii ich ni¢ neovplyvnilo. V pripade mladSej generacie boli internetové reklamy ovela
ucinnejSie ako u starsej generacie (41% vs. 26%). Pomerne maly bol pocet tych, ktori sa uz v
nejakej aplikdcii sklamali (15% zo vSetkych respondentov). NajcastejSim dovodom
nespokojnosti bolo nespravne fungovanie aplikacie (56% zo vSetkych respondentov tejto
otazky). Podl'a sktisenosti je malo tych, ktori hodnotia aplikacie v obchodoch (14% X a 20%
Y).

Mnohi nevedia rozliSit platené¢ a bezplatné aplikacie (33%). Viac ako Stvrtina
odpovedajucich tvrdi, Ze platené aplikacie maju viac funkcii (26%), pricom len ich mala cast’
kuapila uz vébec platenu aplikaciu.

Obrazok 2: Pomer kupujicich/nekupujucich aplikacii

100%
80%
60%
40%
20%
17% 20% 18%
0%
X generacia Y generdcia Celkom
Ano mNie

Zdroj: Vlastne spracovanie na zaklade dotaznikového prieskumu

Z grafu vyplyva, Ze menej ako 1/5 respondentov (18%) uz kupila nejakii mobilnt
aplikaciu. Pri pohl'ade na obe generacie je zrejmé, ze pomer kupujucich aplikécii je o nieCo
vySSia u mladSej generacie. Podla ndsho nazoru to vyplyva z toho, Ze ¢lenovia mladsej
generacie si obklopeni technoldgiami od svojho detstva. St inovativni, kreativni a S radostou
experimentuju s technologickymi inovaciami ako ¢lenovia generacie X. Myslime si, Ze tento
pomer sa v buducnosti zmeni a ndkup aplikacii sa stane ¢oraz popularnou v okruhu oboch
generacii. Kym mladsia generacia kupuje najcastejSie hudbu alebo aplikaciu spojent s hudbou
(13 osdb), starSia generacia skor navigacné aplikacie a mapy (13 osob).
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Pocet tych, ktori kupovali cez aplikaciu nejaky tovar, uz bol vyssi, hlavne u generécie Y.
Podl'a Szdéke [17], pre generaciu Y su ddlezité nazory takych vzdialenych l'udi alebo skupin,
ktori zdiel'aju svoje nazory o produktoch cez blogy alebo socidlne siete. Oproti tomu vsak pre
generdciu X st prvoradé nazory predajcov a fyzicky kontakt s produktom pred ndkupom. V
pripade oboch generdcii tvoria skupinu najcastejSie kupovanych fyzickych produktov
oblecenie (24 0s6b - X, 37 0s. - Y) a elektronika (17 os. - X, 40 0s. - Y).

Obrazok 3: Pomer kupujucich tovaru cez aplikacie
100%

80%
60%
40%
20%
0%
X generacia Y generdcia Celkom
= Ano = Nie
Zdroj: Vlastne spracovanie na zaklade dotaznikového prieskumu

Moézeme vyhlasit, ze vac¢Sina bola spokojna s priebehom procesu objednévania (87% X
a 85% Y) a s kvalitou objednaného produktu (89% X a 74% Y). Podl'a ziskanych odpovedi sa
da povedat’ tiez, ze vacSina l'udi este stale nepoklada za vyhodnejsiu objednévanie cez mobil
ako cez pocitac.

Obrazok 4: Vyhodnotenie tvrdeni stivisiacich s nakupovanim cez mobilné aplikacie alebo cez
pocita¢

Upradnosfiujem nakupovanie cez
aplikicie

Nakupovenie cez aplikicie je
bezpecné
Nakupovanie cez aplikacie je
rychlejiie

X generacia

Viackrat nakupoval cez aplikacie
ako cez pocita¢
Uprednosfiujem nakupovanie cez
aplikacie
Nakupovenie cez aplikacie je
bezpetné
Nakupovanie cez aplikdcie je
rychlejiie

Y generacia

Viackrat nakupoval cez aplikacie
ako cez pocitac

0% 20% 40% 60% 80%  100%
» Uplne sihlasim » Ciastote sthlasim  m Nesthlasim

Zdroj: Vlastne spracovanie na zaklade dotaznikového prieskumu
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Vicsina respondentov si mysli, ze aplikacie v buducnosti ndm eSte viac ulahcia Zivot
(34%) a ze samotné aplikacie budu stale lepSie a vyspelejSie (29%). Sucasne vSak budi
jednoduchsie a prehladnejsie (27%).

3.1 Overenie hypotéz

V prvej naSej hypotéze sme tvrdili, Ze generacia Y pouziva CastejSie online komunikacné
aplikacie ako generacia X. Tu sme pouzili Pearsonov Chi-kvadrat test, nakol’ko sme skumali
vztah dvoch ordindlnych premennych (generacie, Castost’ uzivania). Hodnota miery volnosti
je 4, signifikancia 0,05 a kriticka hodnota 9,488. Vysledky z programu SPSS:

Tabul’ka 1: Hodnoty vypo¢itane pomocou program SPSS — 1. hypotéza

Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 24,1143 4 ,oon
Likelihood Ratio 26,803 4 ,0oo
Linear-by-Linear 17,577 1 ,0oo
Association
M of¥alid Cases 220
Asymp. Std.
Yalue Error® Approx. T Approx. Sig.
Ordinal by Ordinal Gamma Bg2 101 4878 ,ooo
M ofValid Cases 220

Zdroj: Vlastne spracovanie na zaklade dotaznikového prieskumu

Hodnota Khi-stvorcovej je 24,114, teda vyssSia ako kriticka 9,488. Na zaklade testu sme
zamietli HO hypotézu a konStatovali, Ze medzi dvoma premennymi je spojitost’. Ked'Ze medzi
dvoma premenlivymi je signifikantny vztah, je potrebné vypocitat’ aj stéinitel Gamma.
Pouzitie tohto sucinitela je vhodné v pripade ked” skimame tzkost” vztahu medzi dvoma
ordindlnymi premennymi. Tuto hodnotu sme dostali pomocou programu SPSS. Ziskana
hodnota v nasom pripade (0,592) je stredne silnd, a vykazuje pozitivny vztah medzi dvoma
premennymi. Na zaklade vysledkov u generacie Y je vyssi pocet tych, ktori denno-denne
pouzivaju aplikacie. V tomto pripade sme naSu hypotézu akceptovali.

V druhej hypotéze sme tvrdili, Ze osoby, ktoré vlastnia zariadenie s operacnym systémom
10S, kupuju castejSie mobilné aplikacie ako osoby, ktoré maji zariadenie s operacnym
systtmom Android. V tomto pripade sme skumali dve nomindlne premenné. Tu sme pouzili
Fisherov test. Hodnota signifikancie (o) je opat’ 0,05. Vysledky st nasledovné:

Tabulka 2: Hodnoty vypocitane pomocou program SPSS — 2. hypotéza

Asymp. Sig. Exact Sig. (2- Exact Sig. (1-
Walue df (2-sided) sided) sided)
Fearson Chi-Square 3109® 1 078
Continuity Correction® 2,226 1 136
Likelihood Ratio 2,764 1 096
Fisher's Exact Test 01 073
Linear-by-Linear 3,094 1 078
Association
M ofValid Cases 208

Zdroj: Vlastne spracovanie na zaklade dotaznikového prieskumu
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Na zaklade vysledku testu P (irovent empirickej signifikancie) je 0,101 ktord je vysSia, ako a
uroven signifikancie (o = 0,05). To znamend, Ze nemame dovod predpokladat’ vztah medzi
dvoma premennymi — teda ich mozeme pokladat’” za nezavislé. Hoci v pripade tabulky
empirickych udajov je pocet Clenov s operacnym systémom i10OS vyssia, podla testu je to
vecou nahody.

4. ZAVER

Nase navrhy sme zoStylizovali na zaklade ziskanych vysledkov. Podla odpovedi sme
zistili, Ze pre vacSinu respondentov je pojem aplikacie zndma, nevedia vSak presne, v ¢om sa
lisia platené aplikacie od bezplatnych. Tvorcovia platenych aplikacii by mali jednoznacne
oboznamit Tudi s tym, aké st vyhody platenych aplikacii voéi bezplatnym. Dalej
programatori by mali vyvijat’ také platené aplikacie, ktoré sa liSia od bezplatnych nielen v
tom, ze neobsahuju reklamy. Su potrebné také platené aplikécie, ktoré obsahuju viac funkeii,
st vyssej kvality, su bezpeéné a vyrobcea ich Gasto aktualizuje. Dalej mozu byt’ Gispesné také
aplikacie, ktoré na dlhsiu dobu uputaji pozornost’ uzivatel'a a nie su nudné.

Podla vysledkov naSej analyzy internetové reklamy znacne ovplyviiuji l'udi. Preto si
myslime, ze tvorcom novych aplikacii sa oplati vyuzivat internetové reklamy na
popularizaciu svojich novych produktov. Na zaklade Page, Williams [14] a vlastnych
vysledkov si myslime, ze pre ziskanie mladSej generdcie su vhodné online komunikac¢né
aplikdcie (napr.: Messenger). Preto tvorcovia novych aplikdcii by mali hI'adat’ r6zne moznosti
kontaktovania ¢lenov generacie Y cez tieto kanaly.
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MANAZMENT RIZiK PROJEKTOV V KONTEXTE KONCEPCIE
INDUSTRY 4.0 V PODMIENKACH VYROBNYCH PODNIKOCH NA
SLOVENSKU

PROJECT RISK MANAGEMENT IN THE CONTEXT OF INDUSTRY 4.0 IN
CONDITION OF MANUFACTURING ENTERPRISES IN SLOVAKIA

Matej MASAR®
Maria HUDAKOVA *®

Abstrakt: Slovenska republika je charakteristicka malou a otvorenou ekonomiku, v ktorej az 80%
HDP tvori export produktov automobilového a elektrotechnického priemyslu. Vplyvom svetovych
trendov a zvysujucej sa konkurencieschopnosti su Slovenské podniky nutené implementovat’ prvky
koncepcie Industry 4.0. Prispieva k tomu i aktivna podpora zo strany Eurdpskej unie a viady SR
formou roznych projektov orientovanych na vyskum a vyvoj v krajine. Koncepcia Industry 4.0
podporuje digitalizaciu a aktivne vyuzivanie vypoctovych technologii. Podniky su nutené inovovat
produkty, zlepSovat’ vyrobné procesy a neustdle vyuzivat nové inovacné technologie. Uvedené zmeny
sa zvycajne realizuju v podnikoch prostrednictvom kratkodobych projektov, z ktorych sa ocakava
navratnost’ investicii. Na druhej strane realizované projekty prinasaju mnoho rizik, ale aj jednotlivé
prilezitosti. Cielom prispevku je vytvorit' model manazZmentu rizik projektov, ktory vychddza z
integracie poziadaviek stanovenych v medzinarodnych normach I1SO 31 000:2018, 1SO 21 500:2012,
ako i potrieb implementdcie prvkov koncepcie Industry 4.0. Ide o snahu dosiahnut ucinnejSie riadenie
rizik projektu, ale i vytvorit opatrenia na splnenie stanovenych cielov a zabezpecit uspesnu realizaciu
kratkodobych projektov v kontexte koncepcie Industry 4.0 v podniku.
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1. UVOD

V globdlnom podnikatel'skom prostredi je stc¢asnym trendom technologicky vyvoj
stanoveny v koncepcii Industry 4.0, nazyvany aj ako Strvta priemyselnd revolucia. Industry
4.0 sa orientuje na niel’ko zasadnych zmien, ktoré zasahuji do procesov celej spolo¢nosti. Na
jednej strane je to proces digitalizacie a na druhej strane je to robotizacia. Ide o prienik
novych zariadeni v podobe umelej inteligencie a novych parametrov, ktoré umeld inteligencia
vytvara pre celi spolo¢nost. V neposlednom rade je to velky posun poznania
V spoloc¢enskych vedach.

Mnoho podnikov si pod koncepciou Industry 4.0 predstavuje vysoké investicie, ktoré maja
nizku navratnost. ZvycCajne sa Industry 4.0 realizuje prostrednictvom kratkodobych
projektoch zmien, ktoré prindSaji v relativne kratkom Casom tseku aj vysoku ndvratnost
investicii. Koncepcia sa zacina v podniku uplatnovat’ uz v samotnom zlepsovani jednotlivych
procesov, ale aj efektivne nastavenom systéme neustaleho zlepSovania (Masar, 2017).

Na vplyv priemyselnej revolucie Industry 4.0 reagovalo aj Ministerstvo hospodarstva SR s
koncepciou ,Inteligentného priemyslu® (Smart Industry), ktora pripravilo a vytvorilo
spolocne pre verejny sektor, priemysel a akademicku obec. Navrhnutd koncepcia predstavuje
zaciatok celosStatnej iniciativy, ktorej cielom je transformovat’ a posilnit’ priemysel pomocou
najnovsieho technologického rozvoja, a tiez pomoct’ Slovensku sa prispdsobit’ zmenam, ktoré
tato transformacia prinesie (Koncepcia inteligentného priemyslu 2015).

Podl'a Sivéka (2018) principy Inustry 4.0 aplikované do priemyslu a sluzieb si vynutia
zmeny v stanovenych zasadach analyzy rizika, predikcie scenarov vyvoja krizovych situdcii,
planovania opatreni na odvratenie, resp. zmienenie nasledkov ohrozenia. Budu vyzadovat
zvladnutie novych pristupov k multikriteridlnym, viacodoborovycm ¢i medziodborovym
metédam a procesom (Sivak, 2018).

2. SUCASNY STAV PROBLEMATIKY VO SVETE

V sacasnosti sa v zahrani¢i realizuju rozne prieskumy s orientaciou na posuadenie
sucasného stavu implementacie prvkov koncepcie Industry 4.0 v podnikoch. V roku 2016
rakaska spoloc¢nost’ PWC uskutoc¢nila prieskum, ktorej hlavnym cielom bolo posadit’ mozné
problémy, ako i vyhody implementacie prvkov koncepcie Industry 4.0. Z uvedeného
prieskumu stanovila nasledujuce zavery(PWC 2016, Mikesova 2016):

1. Koncepcia Industry 4.0 zmenila cela spolo¢nost” a stala sa neoddelitelnou sucast'ou
agendy vrcholového manazmentu.

2. Predpoklada sa, ze do roku 2020 rakaske podniky investuju cez 4 biliony eur do
implementacie prvkov koncepcie Industry 4.0.

Pocet tzv. digitalizovanych podnikov sa za 5 rokov strojnasobi.

4. Implementacia prvkov koncepcie Industry 4.0 smeruje k vyssej produktivite,
efektivnemu vyuzivaniu zdrojov a nakladov.

5. Integracia a vyuzivanie tzv. robustnych dat, pre zefektiviiovanie procesov v
organizacii.

6. Digitalizacia jednotlivych portfolii produktov a sluzieb sa stava kl'a¢ovym faktorom
uspechu podnikov.

7. Digitalizacia produktov a sluzieb prinesie navysenie zisku jednotlivych rakuaskych
podnikoch radovo az o 3 biliony eur rocne.
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8. Koncepcia Industry 4.0 vytvori nové ucinné podnikatel'ské modely a koncepcie
naprie¢ celym podnikatel’skym prostredim vo vsetkych odvetviach.

9. Spolupraca medzi podnikmi ul'ah¢i I'ahsie porozumenie poziadavkam zakaznikom.

10. Koncepcia  Industry 4.0  prinesie  viaceré  prilezitosti  pre  zlepsenie
konkurencieschopnosti rakaskym podnikom.

Stcast'ou spracovanych vysledkov z prieskumu bolo aj zhodnotenie jednotlivych vyhod z
implementacie prvkov koncepcie Industry 4.0. Medzi najvacsiu vyhodu povazovali podniky
zlepSenie kontroly a planovania. Bolo to sposobené najmid vac$im implementovanim
informacno-komunika¢nych technolégii do vyroby, ¢im sa zlepSila kontrola vstupov,
vystupov a celého vyrobného procesu (obr. 1).

Obrazok 1: Vyhody z implementacie prvkov koncepcie Industry 4.0 pre podniky

< Individualizacia produktov 43% 34% 22% 1%
? E ZniZenie prestojov vo vyrobe 46% 34% 17% 3%
é é Zlepsenie kvality 47% 379 14% 2%
V_ 5 ZlepSenie flexibility vyroby 60% 26% 13% 1%
% é Zvysenie spokojnosti zakaznikov 65% 25% 9%1%
E Z Zlepsenie kontroly a planovania 73% 18%  8%d%
7
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Vysoka mStrednd WNizka © Ziadna

Upravené podl'a: PWC 2016

Za dalSiu vyhodu, ktord vplyva na celkové vyuzitie koncepcie Industry 4.0 povazovali
podniky zvySenie spokojnosti zakaznikov, ktora ma priamy vplyv aj na zlepSenie planovania
a kontroly vo vyrobnom procese. Ak sa podari zlepsit’ kontrolu, nésledne 1 planovanie celého
vyrobného procesu, dokaze sa predist mnohym chybdm, ktoré nie je mozné zachytit
Standardnymi vystupnymi kontrolami vo vyrobnom procese. Zvycajne sa tieto chyby prejavia
az u zadkaznika, ¢im sa naru$i celkovy vztah zakaznika a vyrobcu. Dalsou vyhodou bolo
zlepSenie flexibility vyroby, Co taktiez suvisi s planovancim procesom. Ak je podnik
schopny efektivne naplanovat’ svoje zdroje, dokdze ich aj efektivne vyuzivat vo svojich
vyrobnych procesoch. Medzi d’alSie vyhody patrili zlepSenie kvality, zniZenie prestojov
a individualizacia projektov.

V roku 2018 realizovala spolo¢nost’ Ernst a Young prieskum v Indii, z dévodu vyssej
urovni implementécie prvkov koncepcie Industry 4.0 neZ v eurdpskych krajinach. Z pohl'adu
celkovych vysledkov prieskumu, mozno jednozna¢ne povedat, ze manazéri v Indickych
podnikoch povazuju za prioritu vytvarat' tzv. digitdlne podniky, nasledne neustale sledovat’

poziadavky zdkaznikov aklast vacSi doraz na kyberneticki bezpe€nost’ pouzivanych
informac¢no-komunikaénych technologii.

Medzi najvicsie problémy pri implementacii prvkov koncepcie Industry 4.0 v indickych
podnikoch patrili (E&Y, 2018):

« Agilita a rychly vyvoj novych technolégii — v suiCasnom globalnom prostredi dochadza k
pomerne rychlemu nérastu vyskumu a vyvoja novych technolégii. Vznikaju vSak pocetné
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problémy s ich priamym prepojenim a kompatibilitou na uz existujuce jednotlivé
zariadenia.

Znalostné medzery, tykajice sa pouZivania novych technolégii u zamestnancov -
zamestnanci sa mnohokrat s novou technoldgiou v podniku ani nestretli, preto su nuateni
neustale vzdelavat’ sa v pouzivani novych technolégii, ¢o vyvolava odpor a mnohokrat aj
stratu motivacie.

Rychla moralna amortizacia produktov — nakol’ko dochddza k ndrastu vyskumu a
vyvoja, niektoré produkty uz nespliiaju jednotlivé poziadavky a svetové trendy. Dochadza
k rychlemu moralnemu opotrebeniu (podla prieskumu az 3,68 nasobne vyssie ako pred
koncepciou Industry 4.0).

Vysoké vstupné investicné naklady na vybudovanie ,digitalneho podniku*
informacna technologickd zékladna na vybudovanie tzv. digitalneho podniku je vel'mi
finan¢ne naroc¢nd. Kvoli vysokych vstupnym investiciami si malé a stredné podniky
mnohokrat nemdzu dovolit’ zaoberat’ sa implementaciou prvkov koncepciou Industry 4.0.

3 SUCASNY STAV PROBLEMATIKY NA SLOVENSKU

V roku 2017 spolocnost’ ,,Sova digital a Revue priemyslu® prostrednictvom prieskumu

spracovala vysledky o sucasnom stave vyuzivania koncepcie Industry 4.0 v podnikoch na
Slovensku. Prieskumu sa zucastnili malé, stredné a velké podniky, ktoré realizujii svoje
podnikatel'ské aktivity na Slovensku. Z pohladu odvetvia sa zucastnilo 53% podnikov z
oblasti strojarskeho a automobilového priemyslu a 13% z oblasti elektrotechniky.

Obrazok 2: Percentualny podiel vnimania prinosov koncepcie Industry 4.0 majiteI’mi
a manaZérmi podnikov v roku 2017
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Upravené podla: Sova, 2017

Z prieskumu vyplyva (obr. 2), ze 66% majitelov a manzérov podnikov videlo ddlezitost’ v
implementécii prvkov koncepcie Industry 4.0, 21% majitelov a manZérov podnikov tvrdilo,
ze je potrebné riesit’ a zaoberat’ sa koncepciou Industry 4.0, ale nevideli v tom ni¢ dolezité pre
ich budtcnost, iba 2% majitel'ov a manzérov podnikov povazovali koncepciu Industry 4.0 za
bezvyznamnu. Koncepcia mdze priniest podnikom na Slovensku mnozstvo vyhod, ak ju buda
vediet’ spravne implementovat’ a vyuzivat’ vyhody digitadlného podniku.
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Obrazok 3: Percentualny podiel Grovne pripravy implementacie koncepcie Industry 4.0
v podnikoch v roku 2017
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Dalej z prieskumu vyplyva (obr. 3), Zze 25% podnikov v roku 2017 este s implementéaciou
prvkov koncepcie Industry 4.0 ani nezacalo, 28% podnikov postupne zhromazd’ovalo
informdacie a uvazovalo o moznostiach implementacie ako aj o vyhodach, ktoré prinasa nova
koncepcia, iba 11% podnikov aktivne za¢inalo implementovat’ prvky koncepcie Industry 4.0.
Uvedené vysledky moézu byt sposobené najméd nizkou mierou informdacii o samotnej
koncepcii, 0 moznostiach implementécie prvkov koncepcie, ¢i konkretnych vyhodach ako aj
moznostiach riadenia projektov suvisiacich s implementéciou Industry 4.0.

Obrazok 4 : Percentualny podiel Grovne aplikacie koncepcie Industry 4.0 v podnikoch v
roku 2017
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Naésledne z prieskumu vyplyva (obr. 4), Ze podniky na Slovensku mali z pohl'adu aplikacie
koncepcie Industry 4.0 mierne nedostatky v porovnani s ostatnymi krajinami. Az 40%
podnikov eSte nezaCalo aplikovat’ koncepciu 4.0, 23% podnikov sa snazi koncepciu
implementovat’ svojpomocne. Prave nedostatok sklisenosti a svojpomocnd implementacia
koncepcie vedie k najcastejsim chybam, ktoré mozu vyvolat’ problémy smerujice k odporu a
nechuti vyuzivat’ koncepciu. Pozitivne je mozné hodnotit’ zaujem majitelov a manazérov
podnikov o koncepciu Industry 4.0 a ich implementaciu do svojich procesov. Industry 4.0
prindsa novy trend digitdlnych podnikoch a tzv. smart podnikoch. Orientuje sa na priame
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prevzatie jednotlivych opakujucich sa c¢innosti, ako aj jednoduchych cinnosti strojmi a
fyzikalno-kybernetickymi procesmi. S tymto nepriamo suvisi vznik novych pracovnych
pozicii a potrebu vysoko kvalifikovanej pracovnej sily, ktord bude schopna tieto technoldgie
aktivne ovladat’.

4. CIEL A METODOLOGIA

Hlavnym cielom prispevku je na zaklade analyzy suc¢asného stavu implementacie pvkov
koncepcie Industry 4.0 v podnikoch vo svete a na Slovensku vytvorit' model manazmentu
rizik projektov v kontexte koncepcie Industry 4.0. Spracovany model vychddza z integracie
poziadaviek stanovenych v medzindrodnych norméach ISO 31 000:2018, ISO 21 500:2012 a
potrieb koncepcie Industry 4.0.

Na splnenie stanoveného ciela boli pouzite metddy: analyza a dedukcia. Vytvoreny model
manazmentu rizik projektov moéze byt vyuzitelny v podmienkach implementacie prvkov
koncepcie Industry 4.0 v prostredi vyrobného podniku. Graficky rdmec modelu blizsie
Specifikuje jednotlivé kroky a ddlezité charakteristiky procesu manazmentu rizik projektov,
ktoré su potrebné na efektivne posudenie a riadenie rizik projektov v kontexte koncepcie
Industry 4.0.

Postup vytvorenia modelu pozostava z nasledujucich faz:

e popis modelu manazmentu rizik projektov,
e vytvorenie grafickej schémy modelu manazmentu rizik projektov,
e popis vyuzitel'nosti vytvoreného modelu.

5. VYSLEDKY

Na zdklade analyzy suCasného stavu implementacie pvkov koncepcie Industry 4.0 v
podnikoch vo svete a na Slovensku, ako aj poziadaviek stanovenych v normach ISO 31000 a
ISO 21500 bol vytvoreny model manazmentu rizik projektov za uc¢elom efektivnej a Gispesnej
realizécie projektov aplikovanych v podmienkach koncepcie Industry 4.0 v Slovenskej
republike. Navrhnuty model vhodne prepdja poziadavky stanovené v medzinarodnych
normach a pozostava z 3 hlavnych krokov vyuzitelnych v projektovom riadeni (obr. 5):

1. Vytvaranie suvislosti pre tvorbu projektov.
2. Posudzovanie rizik projektu.
3. Tvorba opatreni na zniZenie rizik projektu.
Podporné kroky st v navrhovanom modely definované nasledovne:
1. Vytvaranie suvislosti pre tvorbu projektov:
a. vytvorenie suvislosti pre potreby procesu manazmentu rizik projektov,
2. Posudzovanie rizik projektu:
b. identifikacia rizik projektu,
C. schvélenie identifikovanych rizik projektu,
d. analyza rizik projektu,
e. hodnotenie rizik projektu,
3.Tvorba a aplikacia stratégii pre efektivne riadenie rizik projektu:

f. opatrenia na zniZenie negativnych rizik projektu,
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g. opatrenia na vyuzitie pozitivnych rizik projektu.

Vytvaranie suvislosti pre tvorbu projektov - je faza, ktord je nevyhnutnd na spravne
uréenie jednotlivych projektovych rizik (ako hrozieb tak aj prilezitosti) a na vhodné
stanovenie preventivnych opatreni, prostrednictvom ktorych je mozné hrozbu znizit, alebo
prilezitost’ vyuzit. V tejto Casti je potrebné venovat pozornost’ aj navrhu projektu, opisu
projektu, cielom projektu, finan¢nej analyzy a personalneho zabezpecenia projektu.

a) Pri navrhu projektu je potrebné pripravit’ navrh podla charakteru organizéacie v ktorej sa
bude projekt realizovat. Potrebné je aj uviest skusenosti s realizaciou podobnych
projektov.

b) Pri opise projektu je potrebné definovat’ a vysvetlit’ udaje a informacie o projekte. Ide o
popis projektu najma z pohl'adu aktivit projektu, finanénych ukazovatel'ov a Specifikacii
prostredia, v ktorom podnik realizuje svoje aktivity.

c) Pri stanoveni cielov projektu je potrebné definovat’ a popisat’ hlavny ucel, pre ktory bol
projekt pripraveny. Popis mé byt jednoduchy, struény a vystizne spracovany, aby bolo
mozné odmerat’ uspesnost’ realizacie projektu, pricom by mali byt zahrnuté i Specifické
ciele projektu pricom treba dbat’, aby Specifické ciele projektu boli vzdy v sulade s
poziadavkami organizacie v ktorej sa projekt realizuje.

d) Pri persondlnom zabezpeceni je potrebné blizSie Specifikovat’ I'udské zdroje, ktoré su
nevyhnutné na realizaciu projektov, uréit’ zodpovednost’, persondlnu Struktiru a spdsob
komunikacie.

Vytvéranie suvislosti pre tvorbu projektov z pohl'adu riadenia rizik je faza na zéklade ktorej
sa vytvoria jednotlivé suvislosti, ktoré si nevyhnutné na aplikovanie procesu manazmentu
rizik projektov. Ide najmé o:

» stanovenie popisu a Specifikacii sposobov, metdd a technik na zaklade ktorych sa budu
rizika identifikovat’ a hodnotit’,

* vytvorenie databazy rizik, ktord dokumentuje rizikd z predchadzajucich podobnych
projektov (poucenie z minulosti),

» urcenie kategorie rizik, pre ucel zatriedenia do prislusnej kategorie,

» urcenie velkosti pravdepodobnosti, na zdklade ktorej sa budii moct rizika posudit’ z
pohladu ich vyskytu,

» urcenie velkosti dopadu, na zéklade ktorej sa budi moct rizikd posudit’ z pohladu ich
nasledkov,

* vytvorenie matice rizik, na zdklade ¢oho bude mozné riziko hodnotit’.

V etape posudzovania rizik by sa mala pozornost venovat identifikacii, analyze a
hodnoteniu rizik projektu. Je potrebné identifikovat' ¢o najviac rizik, ktoré moézu projekt
ovplyvnit’ negativne (hrozby), tak i pozitivne (prilezitosti). Vo faze analyza rizik projektu je
nevyhnutné rizika blizSie analyzovat’ tzn. popisat’ a charakterizovat’ ich pri¢iny vzniku. Pri
hodnoteni rizik projektu je potrebné rizikd hodnotit’ na zdklade stanovenych kritérii a hodnot
vytvorenych v etape vytvdrania suvislosti pre tvorbu projektov. Nasledne je nevyhnutné
stanovit® pravdepodobnost’ vyskytu a nasledky projektovych rizik, ktoré sa celkovo
vyhodnotia a zaradia v matici rizik.
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Obrazok 5: Model manaZzmentu rizik projektu v kontexte koncepcie Industry 4.0
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Zdroj: Vlastné spracovanie

V tretej etape stanovenie opatreni pre riadenie rizik projektu je potrebné posudené
riziké projektu roz¢lenit’ na pozitivne a negativne. Pricom pri neakceptovatelnych rizikach je
nevyhnutné stanovit’ stratégiu, na zaklade ktorej sa manazéri pokusia negativne rizika znizit,
preniest’, obist’ a prijat’ a prilezitost’ zvysit', akceptovat, zdiel'at’ a vyuzit’.

Medzi mozné vyhody vyuzitia navrhnut¢ého modelu manazmentu rizik projektu mozno
zaradit’: zvySujlica sa podpora pri projekte neustdleho zlepSovania, podpora pri znizeni rizik
projektov, zvySenie Sanci na vyuzitie prilezitosti, zapojenie celého timu, reSpektovanie
aktualnych trendov, reSpektovanie regiondlnych charakteristik, reSpektovanie twrovne
projektového manazmentu v krajine, jednoduchSia a l'ahkd modifikdcia procesu podla
poziadaviek a charakteristik projektu v podniku.
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Medzi nevyhody vyuzitia navrhnut¢ého modelu manazmentu rizik projektu mozno zaradit’
nedostatky v oblasti aplikacie, kedy sa proces zameriava len na projekty z oblasti Industry 4.0
¢i orientaciou modelu vyluéne na rizikd projektov vo vyrobnom podniku.

Navrhnuty model manazmentu rizik projektu by mal akceptovat’ viaceré vyznamné zasady,
napr.: akceptéacia rozvoja projektového riadenia v krajine, ktord vzdy rozhoduje o tom, ¢i je
mozné proces riadenia aplikovat’ alebo nie, prehl'adne a jednoduché spracovanie modelu,
prisposobivost’ si¢asnym sucasnym trendom v oblasti riadenia rizik, projektového riadenia,
plnenie zékonitosti, ktoré vyplyvaji z projektového riadenia v konkrétnom podniku (Karanja,
2017).

4. ZAVER

Prinosom prispevku je vytvoreny model manazmentu rizik projektov, ktory vychadza z
integracie poziadaviek stanovenych v medzinarodnych norméach ISO 31 000:2018, ISO 21
500:2012 a potrieb implementacie prvkov koncepcie Industry 4.0. Navrhovany model je
mozné roz$irit’ o potrebné charakteristiky v zavislosti od druhu a typu projektu. Zaroven je
model 'ahko modifikovatel'ny a vyuziteI'ny v podmienkam akéhokol'vek podniku.

Navrhnuty model manazmentu rizik projektov mdéze byt nastrojom manazérov pre
efektivne riadenie rizik projektu v podniku v kontexte koncepcie Industry 4.0. Jeho aplikaciou
je mozné dosiahnut' kvalitnejSiu pripravu planovacej etapy projektu ako i stanovenie
preventivnych opatreni na splnenie cielov projektu. Model vhodne zabezpecuje i tspesnu
realizdciu projektov, naplnenie ocakéivania projektu a dodrZanie stanoveného rozpoctu
projektu pri implementacii prvkov koncepcie Industry 4.0. Nielen projektovi manaZzéri, ale aj
vrcholovi manazéri podnikov, by sa mali snazit’ o aplikaciu manazmentu rizik projektov a
vytvarat’ pozitivny postoj k riadeniu rizik v ramci podnikovej kultary.

Dodatok

Clanok bol spracovany v ramci podpory internou grantovou schémou Fakulty bezpe¢nostného
inzinierstva Zilinskej Univerzity z grantu & 201801 a grantovej agentury Ministerstva
Skolstva, vedy, vyskumu a portu Slovenskej republiky v ramci projektov KEGA &. 030ZU-
4/2018 a VEGA ¢.1/0560/16.
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VPLYV KONCEPTU PRIEMYSEL 4.0 NA SPOLOCNOST
THE IMPACT OF INDUSTRY 4.0 INITIATIVE ON SOCIETY

Tatiana MASAROVA*
Marcel KORDOS*
Jakub SOKOL 46

Abstrakt: V zaujme posilnenie svojej konkurencieschopnosti potrebuje Eurdpa nové stratégie a
pristupy, akou je koncept Priemysel 4.0. Technoldgie Priemysiu 4.0 slubuju obrovsky vplyv na
ekonomiku a spolocnost. Hlavnym cielom prispevku je skumat vplyv konceptu Priemysl 4.0 na zmeny
Vv spolocnosti. Nasledujuce ulohy boli identifikované pre realizaciu nasho ciela: definovat’ klucové
pojmy (koncept Priemysel 4.0, internet veci), analyzovat' vplyv Priemyslu 4.0 na pracovny a sukromny
Zivot. Vyskumné metody pouzité v prispevku: teoretické vseobecné metody vedeckého poznania:
indukcia, dedukcia, analyza, syntéza dostupnych bibliografickych odkazov, vedecka abstrakcia pri
generalizacii vysledkov.

Krucové slova: internet veci, legislativa, Priemysel 4.0, spolocnost

Abstract: To strengthen its competitiveness Europe needs new strategies and approaches as proposed
by Industry 4.0 initiative. Industry 4.0 technologies promise major impact on economy and society.
The main objective of this paper is to examine impact of Industry 4.0 initiative on society changes.
Following tasks have been identified for the realization of our objective: to define key words (Industry
4.0 initiative, Internet of things), to analyse the impact of Industry 4.0 on work life balance. Research
methods used in the paper: theoretical general methods of scientific knowledge — induction, deduction,
analysis, synthesis of available bibliographic references, scientific abstraction for generalization of
the results.

Key words: internet of things, legislation, Industry 4.0, society

JEL Classification: 130, J40

1. UVOD

Eurdpa stoji na pociatku novej priemyselnej revollcie, priemyselnd vyroba vstupuje v
sucasnosti do novej etapy. Prvad priemyselnd revolucia odstartovala parnym strojom, pouZzila
paru na mechanizaciu vyroby. Prvy parny stroj skonStruoval uZ koncom 17. storo¢ia Denis
Papin, zdokonalil ho Thomas Newcomen a d’alej James Watt. Prvy cyklus trval viac nez 100
rokov. Prva priemyselné revolucia znamenala nahradenie I'udskej prace pracou mechanickou
auvedena premena sa tykala na za¢iatku najmd Velkej Britanie, jednalo sa o prechod od
ruénej vyroby v manufaktirach k strojnej vyrobe s vyuzitim vodného pohonu a parnych
strojov. Zaciatok 20. storocia je spity s del’'bou prace, masovou vyrobou pomocou elektricke;j
energie, pasovou vyrobou. Genialita Henryho Forda spocivala v spojeni charakteru prace s
automatickou linkou podavania hotovych dielov, s vysokou produktivitou prace a nasledne s
vysokou mzdou. Druha priemyselna revolicia prepukla v Spojenych Statoch americkych
Vv znameni vyznamnej elektrifikdcie vyroby a zahajeni masovej produkcie, trvala menej nez
80 rokov a pouzila elektrickll energiu a pasovu vyrobu k vytvoreniu sériovej vyroby. Treti
cyklus trval menej ako 50 rokov. Tretia priemyselnd revulicia zaciatkom 70. rokov 20.
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storocia bola spojena s automatizaciou vyroby, uplatnila elektroniku a informaéné technologie
pre automatizaciu vyroby. Vyroba bola riadend pocitacom. Tretiu revoluciu charakterizuje
elektronizacia arobotizacia vyroby, zavedenie riadiacich systémov na softwérovej baze.
Stvrta priemyselna revolicia sa vyznaduje nastupom kyberfyzikalnych systémov, ktorych
takmer kazda suciastka je napojend na internet. Rok 2020 bude prezentovany prostrednictvom
Internetu veci (IoT) aplikovanym do vyroby, spolupracujicimi robotmi, prvkami umelej
inteligencie a d’alsimi technoldgiami. Pocitatom riadend vyroba bude pokracovat avSak so
zjavnym zrychlenim procesov. Stvrtd priemyselni revoluciu nazyvame aj digitdlnou
revoluciou.

Kazda revolucia ma svojich hrdinov. Nositel'mi prvej boli banski a strojni inzinieri, druha
vyniesla na vyslnie vynalezcov, konStruktérov a manazérov vyroby, tretia IT Specialistov.
Stvrti ovladnu experti schopni prepojit’ IT, mechanick a inziniersku stranku vyroby.

2. CIEC A METODOLOGIA

Predlozeny prispevok ma teoreticky charakter. Hlavnym cielom prispevku je sktimat’
vplyv konceptu Priemysel 4.0 na zmeny v spolo¢nosti. Pre realizaciu tohto ciel'a boli uréené
nasledovné tlohy: definovat’ kl'ai¢ové pojmy (koncept Priemysel 4.0, internet veci), analyzovat’ vplyv
Priemyslu 4.0 na pracovny a sukromny zivot. Vyskumné metody pouzité v prispevku: teoretické
vSeobecné metdody vedeckého poznania — indukcia, dedukcia, analyza, syntéza dostupnych
bibliografickych odkazov, vedecka abstrakcia pri generalizacii vysledkov. Stadia ma vyznam pre
terminoldgiu socialnej sféry — pre oblast’ socialnej politiky a trhu prace a politiky zamestnanosti.

3. RIESENIE PROBLEMU / VYSLEDKY / DISKUSIA
Charakteristika Priemyslu 4.0, internet veci

V Priemysle 4.0 T'udia, stroje, zariadenia, logistické systémy a produkty budu navzajom
komunikovat’ a spolupracovat, aby sami spolo¢ne optimalizovali vyrobny proces. Kazdy
stroj, suciastka 1 vyrabany dielec si budu strazit’ svoj stav a on-line o lom informovat.
Rovnako tak si buda pamétat’ svoju historiu a predvidat’ mozné poruchy a samy si planovat’
servisné zasahy. Koncept Priemysel 4.0 so sebou prinesie decentralizaciu riadenia vyroby.
Vytvoria sa vzajomné vizby medzi strojmi, vyrabanymi dielmi a vyrobnym prostredim. Do
uvedenych vézieb budu zapojeni aj dodavatelia, distribatori a zakaznici. Kone¢ny efekt sa
prejavi v nizSich nakladoch na vyrobu vyrobku, roznamitosti vyrobkov, pruznosti firiem a
skrateni inovacného cyklu. Hlavné zmeny, na ktorych je koncept Priemyslu 4.0 postaveny
zahfnaju: komunikacné prepojenie, tzv. internet veci, schopnost’ identifikacie prostredia
pristrojmi, pouZivanie inteligentnych robotov, zber extenzivnych dat, vyuZivanie umele]
inteligencie na isté vlastné rozhodnutia pristrojov (Bruchanik, 2016).

Vzajomnl komunikaciu v ramci systému (kyberneticko-fyzikadlneho systému CPS) ndm
umoziuje internet veci (IoT). Internet veci je siet fyzickych objektov — zariadeni, vozidiel,
strojov a inych predmetov so vstavanou elektronikou, softvérom, senzormi a pripojenim k
sieti, ktory umoziuje tymto objektom zber a vymenu udajov (pozri Obrazok 1). Praktickym
prikladom je monitorovanie srdcovych implantatov, bio€ipy na hospodarskych zvieratach,
autd so zabudovanymi senzormi, zariadenie pre monitoring patogénov v jedle alebo
prevadzka zariadeni v teréne, ktoré pomahaju zichrandrom pri patracich a zachrannych
akciach (http://industry4.sk;2018). S internetom veci sa spajaju (Pease, Buck, Goldova,
Cejnarova, 2013): smart planéta (environmentdlne senzory...), smart mestd (systémy pre
riadenie premavky...), smart energia (vystupné senzory a senzory napitia...), smart budovy
(senzory pohybu...), smart doprava (elektromobilita a vysokorychlostné vlaky...), smart
priemysel (roborika...), smart zdravotnictvo (biosenzory, telemedicina...), smart zivotny Styl
(pracka a susicka...)
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Obrazok 1: Velkost’ internetu veci na trhu so zariadeniami

Size of the IoT Device Market

The Internet of Everything

B Porsonol Computo | hanas B Toblets Connected /Smart Ty B Wearables B Connected Cars W Intornat of Things

35

30

25

20

Billions

15

10

2013 2014 2015E 2016E 2017E 2018E 2019E
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Zasadny krok k internetu veci urobila v roku 2012 Internet Society. Vydala novy Standard
internetovych protokolov. Svet méa vd’aka tomu k dispozicii vySe 340 sextilionov IP adries.
Tie nové nebudu primarne urcené pre l'udi, ale pre veci. Podl'a odhadov spolo¢nosti Cisco
Systems bude do roku 2020 pripojenych na internet okolo 50 miliard zariadeni, z ktorych
miliardy buda zabudované do predmetov kazdodennej potreby (pozri Obrazok 2) — do
oblecenia, mobilnych telefonov, suciastok aut a pod. (Pease, Buck, Goldova, Cejnarova,
2013).

Pre zapojenie predmetov do internetu treba vhodny technicky nastroj. Ako
najperspektivnejsia sa v sucasnosti ukazuje technoldgia RFID — radiofrekvencna identifikécia.
Kazdy predmet méa implementovany ¢ip, ktory bezdrétovo odosiela data do siete. Predpoklada
sa, ze v buducich rokoch bude k internetu pripojené takmer kazdé zariadenie. Tento trend sa
nevyhne ziadnemu priemyselnému odvetviu a Ziadnej oblasti kazdodenného zivota (Pease,
Buck, Goldova, Cejnarova, 2013).
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Obrazok 2: Narast internetovych pripojeni do roku 2020
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Technicka revolucia zmeni sposob, akym Zijeme

Internet veci prinesie zmeny do nasho pracovného a sukromného Zivota. Roboty sa objavia
na miestach, kde sa 'ud'om nechce pracovat. Napriklad mzda v pol'nohospodarstve byva
podpriemernd, namahy je stale vel'a, spolocenské ocenenie podpriemerné. Prvym krorkom st
stroje vybavené GPS autopilotom, d’alSia generacia postrekuje a pleje, lebo bezpecne
rozpozna burinu od plodiny (Jank®, 2013). Stvrtd priemyselna revoliicia ma potencial k
zvySeniu hladiny svetovych prijmov a k zlepSeniu kvality Zivota obyvatel'stva po celom svete.
O tom, aké zmeny sa v suvislosti s naplnenim cielov Priemyslu 4.0 ocakavaji v socialnej
oblasti je zatial’ informovanost’ dost’ nizka. Podl'a Fleischa (2013) technoldgie daju moznost’
ich obyvatel'om zucastiiovat’ sa na sprave spolo¢nosti. Mobilné komunikacné technologie
umoznia v budicnosti ovela vicSiemu poctu l'udi pristup na internet. Profesor Fleisch hovori
o demokratizujicom ucinku internetu veci, z ktorého moZze profitovat’ Coraz véic¢sia cast’ menej
prosperujucich vrstiev spolo€nosti.

Vyzvou je njst’ konkurencieschopné rieSenia pre realizaciu Priemyslu 4.0 tak, aby rozsirili
ponuku na trhu prace o dobré pracovné miesta — t.j. o kvalifikované pracovné miesta, ktoré
podporuju potrebu d’alSieho vzdelavania a su zarukou zdravého pracovného prostredia. Su
vyzadované také formy odbornej pripravy a kvalifikacie, ktoré zvysia blahobyt populacie
(Kagermann, et al., 2013). “Zru¢nostna” medzera bude prekazkou k vytvoreniu jednotného
digitdlneho trhu. NajvyssSiu prioritu budi mat’ pri technickych zruénostiach: IT vedomosti
a schopnosti, spracovanie aanalyza dat ainformacii, Statistické poznatky, organizacné
a procesné znalosti, schopnost komunikovat s modernymi rozhraniami (¢lovek/stroj;
¢lovek/robot). Pri personalnych zru¢nostiach budii mat’ najvyssiu prioritu: ¢asovy a osobny
manazmentt, adaptabilita a schopnost’ prispdsobit’ sa zmendm, schopnost’ pracovat’ v time,
socidlne zruénosti, komunika¢éné schopnosti (Gehrke, et al., 2015). Coraz viac sa od
jednotlivca v sucasnom prostredi pozaduje zmysel pre zodpovednost, tolerancia rizika,
podnikatel'sky duch, vykonnostny potencial a konkurencieschopnost’ (Strunz, Vojtovic,
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2016). Na preklenutie “zrucnostnej “ medzery bude potrebné zaviest nové flexibilné formy

prace. Celkovo sa flexibilita prejavi v troch rovinach:

1) externe (outsourcovanie, kontrakty na pracu a sluzby, vyuZivanie agentir docasného
zamestnavania),

2) interne (kontrakty na dobu urcitu, praca na skrateny uvdzok, modely flexibilného
pracovného Casu),

3) vztahy medzi zamestnancami a firmou (zvySené vyuzivanie prace z domu — home
office, mobilnd préca, virtudlne timy naprie¢ krajinami) (RUZ, 2017).

Spolocnosti stracaju potencial znacného objemu, ked’ nevyuzivajua l'udské zdroje (KoiSova,
Masarova, Gullerova, 2018). V stvislosti Priemyslu 4.0 a pracovnych miest sa budeme
musiet’ vyrovnat’ s tym, Ze dojde k posunu z hl'adiska kvalifikacie. A v tom vidia odbornici
najvicie uskalie Priemslu 4.0 tzn. v nedostatku kvalifikovanej pracovnej sily. Robotnik uz
nebude vykonavat' tazki manudlnu pracu, ale bude vykonavat dohl'ad nad zariadenim
(robotom). Zmeni sa napli jeho prace auréite aj pracovné prostredie, ktoré bude
komfortnejsie. Obavy zo straty pracovnych miest nie su na mieste. Aj v prvej, druhej a tretej
priemyselnej revolucii sa iba ukoncili niektoré profesie, sucasne vSak vznikli nové pracovné
pozicie (Weissler, 2016).

Podla Arthura (2013) budi mat’ l'udia viac Casu, va¢Sinu prace za nas budu vykonavat
stroje. S touto situaciou sa bude musiet’ spolo¢nost’ vyrovnat. Jednym z rieSeni mézu byt
nové pracovné pozicie, napriklad v socidlnych sluzbach — pre dobro spoloc¢nosti ako celku.
Mozno budeme mat’ krat§i pracovny deni a dlhsiu dovolenku, ¢o by mohlo umoznit’, aby sa
praca, ktora zostane, lepsie rozdelila medzi 'udi.

Priemysel 4.0 v legislative

Koncept Industry 4.0 ma pévod v Nemecku a stvisi s analyzou vlady ohl'adom dosledkov
novych technologii na hospodarstvo krajiny. Ciel'om je vratit’ priemyselnu vyrobu spét’ do
Eurdpy, prirodzene na technologickej urovni, ktord produktivitou moze konkurovat’ lacnym
krajindm.

Ministerstvo hospodarstva Slovenskej republiky zverejnilo v roku 2016 Stdtnu koncepciu
na tému Priemysel 4.0 s ndazvom Inteligenty priemysel pre Slovensko. Pri tvorbe stratégie sme
si brali priklad z nemeckej koncepcie Industry 4.0. V Nemecku bola koncepcia do znacnej
miery iniciovana automobilovym priemyslom. Slovenské koncepcia pontika holisticky pohl'ad
(pohl'ad na cely priemysel) z vyuzitim skusenosti z Ceskej republiky a Raktiska. Ustrednou
myslienkou je transformdcia priemyslu v tradi€nom ponimani na novy typ priemyslu, ktory
vyuziva vSetky poznatky z hladiska digitalitzacie, internetovej ekonomiky, robotizacie, a
prepojenia priemyslu s vedecko-vyskumnymi instituciami a vzdelavanim do jedného celku
schopného existencie v slovenskych podmienkach. Koncepcia si kladie za ciel’ pribliZit
principy Priemyslu 4.0 podnikatel'skej sfére, popisuje dolezitost’ spoluprace aplikovaného
vyskumu a vyvoja s priemyslom, zdoéraziiuje vyznam implementacie novych technolédgii a
materidlov a poukazuje na moznosti koordinacie efektivneho financovania pre podporu
vyskumu a vyvoja zo Statneho rozpoctu a eurdpskych Strukturdlnych fondov (BloZon, 2016).

Nasledne doslo k formulécii konkrétneho akcného planu s definovanym casovym ramcom
a jasnymi strednodobymi a dlhodobymi cielmi so zameranim na prioritné oblasti ako su
energie, materialy, nanotechnolédgie, vyrobna sféra, robotika a d’alSie.

4. ZAVER

Udrzatel'ny rozvoj hospodarstva je podmieneny vytvorenim opatreni na implementaciu
Priemyslu 4.0, ktoré mo6ze zrychlit ekonomicky rozvoj, zvysit’ mieru pridanej hodnoty rastom
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zhodnotenia vyrobnej spotreby a konkurencieschopnost’ slovenského priemyslu. Doélezité je
podporit’ investicie v high-tech oblastiach, budovat’ proinova¢nu infrastruktiru, podporovat’
spolupracu podnikov s organizaciami zameranymi na vedu a vyskum, stabilizovat’ kvalitni
pracovnu silu v podnikoch, zvysit' kvalitu absolventov $kol, vylepsit systém dualneho
vzdelavania a podnikatel'ské prostredie.

Spojenim vsetkych technologii, organizaénych a komunika¢nych foriem do jedného konceptu
vzniké nova paradigma. Zakladom je vyvoj smerom k big data, a k vzajomne poprepédjanym,
inteligentnym a modularnym kyberneticko-fyzikalnym systémom (Cyber-Physical-System —
CPS), ktoré navzdjom komunikuju prostrednictvom internetu veci (IoT). Produkty s
privlastkom smart budt disponovat’ informaciami o procese svojej vyroby a budu si ukladat’
vsetky podstatné data o samotnej vyrobe, meraniach a Specifikaciach v jednotlivych krokoch
svojho vzniku. Zmena paradigmy sa bude tykat vSetkych oblasti podniku. PocCas celého
zivotného cyklu vyrobku od névrhu cez konfiguraciu, planovanie, vyrobu, prevadzku u
zékaznika, az po recyklaciu sa Priemysel 4.0 stara o to, ze sa mézu zohl'adnit’ individuélne
kritéria zakaznika i produktu a tiez ulozit, spétne vysledovat' a opétovne pouzit vsetky
relevantné data. Vo vizii Priemyslu 4.0 komunikuj a vzdjomne na seba pdsobia l'udia, stroje,
zdroje a produkty. VSetko speje k totdlnemu zosiet'ovaniu.

Bude nevyhnutné, aby sa zamestnanci preorientovali na nové typy zamestnani, po ktorych
bude zvySeny dopyt. Z dlhodobého hladiska je mozné ocakéavat, Ze priblizne pétina
zamestnancov zmeni zamestnanie mimo oblasti, na ktort sa povodne zaucali. Nové pracovné
prilezitosti vyplyvajuce zo zavadzania automatizdcie si budu vyzadovat zamestnancov s
novymi zrucnostami a schopnostami, ktoré v sucasnosti nemaju. ZlepSenie kvalifikacie
zamestnancov je dolezité naprie¢ odvetviami priemyslu a sluzieb, vo vSetkych castiach
hodnotového refazca — od vyvoja, cez produkciu az po predaj. Stvrtd vedecka revolucia
a Priemysel 4.0 ovplyvnia vSetky aspekty l'udského Zivota. Treba si uvedomit’, ze sa nebude
tykat’ len priemyslu, trhu prace, vzdelavacieho systému, ale sa stane beznou kazdodennost'ou.

Dodatok

Tento prispevok bol vytvoreny v ramci projektu VEGA reg.¢. 1/0430/18 ,,Vplyv Industry 4.0
na zmeny Vv Struktare pracovnych miest”
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VPLYV ZIVOTNYCH PODMIENOK NA PRACOVNU MOBILITU V RAMCI
PARTNERSTVA EURES-T BESKYDY

IMPACT OF LIVING CONDITIONS ON LABOR MOBILITY WITHIN
PARTNERSHIP EURES-T BESKYDY

Eva RIEVAJOVAY
Miriama TREBICHALSKA *®

Abstrakt: Mobilitu na trhu prace ovplyvauju rézne faktory pozitivnym ¢i negativnym smerom.
Identifikovat' stimuly a bariéry v procese pracovnej mobility v prihranicnej oblasti Slovenskej
republiky, Polskej republiky a Ceskej republiky sa podarilo prostrednictvom ziskania informdcii o
zZivotnych podmienkach jednotlivych krajin spadajucich do cezhranicného partnerstva EURES-T
Beskydy. Ziskané udaje o vydavkoch na konecnii spotrebu domdcnosti, bytovej situdcie, jazykovej
bariére a platobnej mene v jednotlivych krajinach boli porovnané a vyhodnotené. Prostrednictvom
kompardacie sa identifikovali existujiice bariéry a stimuly v procese pracovnej mobility v prihranicnych
oblastiach Slovenskej republiky, Polskej republiky a Ceskej republiky spadajiicich do cezhranicného
partnerstva EURES-T Beskydy.

Kruaéové slova: EURES-T Beskydy, pracovna mobilita, Zivotné podmienky

Abstract: Mobility in the labor market influences various factors in positive or negative direction.
The identification of the incentives and barriers in the process of labor mobility in the border area of
the Slovak Republic, the Republic of Poland and the Czech Republic has been achieved through the
acquisition of information about the living conditions of individual countries belonging to the EURES-
T Beskydy crossborder partnership. The data of household final consumption expenditure, housing
situation, language barrier and payment currency in each country were compared and evaluated. The
existing barriers and incentives in the labor mobility process were identified by comparison in the
border regions of the Slovak Republic, the Republic of Poland and the Czech Republic belonging to
the EURES-T Beskydy crossborder partnership.

Key words: EURES-T Beskydy, labor mobility, life conditions

JEL Classification: J08, J60, J610, J830

1. UVOD

Pohyb je stucast’ou bezného Zivota obyvatel'stva. Kazdy deni sa presivame z jedného miesta
na iné za nasimi povinnostami, ¢i uZ pracovnymi, skolskymi ¢i rodinnymi. V ekonomickom
ponimani sa pohyb obyvatel'stva za pracou oznacuje ako mobilita na trhu prace. V procese
pracovnej mobility sa vyskytuje mnozstvo faktorov, vplyvajicich pozitivne alebo negativne
na pracovnu mobilitu. Za pozitivne faktory sa oznacuju tie, ktoré proces dochddzania za
pracou stimuluju. Negativne pdsobiace faktory naopak tento proces spomaluj, resp. brzdia.

Zivotné podmienky st jednym z faktorov, ktoré ovplyvituji mobilitu na trhu prace. V
pripade, Ze v jednej krajine nie su podmienky pre Zivot obyvatel'stva vyhovujuce, nuti ich
takato situdcia hl'adat’ pracu v druhej krajine, najlepS$ie v prihrani¢nej. Z pohl'adu prvej krajiny
s nedostacujucimi Zivotnymi podmienkami vnimame takuto situdciu ako stimul v procese
pracovnej mobility do inej krajiny. Z pohladu krajiny druhej predstavujii nevyhovujlice
zivotné podmienky prekazku, ktora brani pracovnej mobilite z druhej krajiny do prvej.

47 Prof., Ing., PhD., Ekonomicka univerzita v Bratislave, Narodohospodarska fakulta, Katedra socidlneho
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Kazda minca ma dve strany a preto sme sa na zivotné podmienky vo vybranych krajinadch
pozerali z dvoch perspektiv. Zamerali sme sa na konkrétne vybrané zivotné podmienky v
prihranicnych oblastiach vo vybranych krajinach, a to: vydavky domdcnosti na konecni
spotrebu, bytovu situaciu a jazykové bariéry. Prostrednictvom vymenovanych Zzivotnych
podmienok sme identifikovali prekdzky a stimuly v procese pracovnej mobility v rdmci
cezhrani¢ného partnerstva medzi Slovenskou republikou, Pol'skou republikou a Ceskou
republikou.

2. CIE A METODOLOGIA

Identifikacia stimulov a bariér v procese mobility na trhu prace v rdmci cezhrani¢ného
partnerstva siete EURES-T Beskydy je cielom tohto prispevku. V prvom kroku sme
teoreticky vymedzili pojem pracovna mobilita. Spomenuli sme typy a druhy mobility na trhu
prace a definovali ich. Nakoniec sme zdoraznili rozdielnost’ medzi pojmami mobilita na trhu
prace a migracia na trhu prace, ktoré si populacia zvykne zamienat. Dal$im krokom sme
charakterizovali site EURES, ktora sa vytvorila na ul'ah¢enie voI'ného pohybu pracujucich v
Eurépskom hospodarskom priestore a vo Svajéiarsku. Nasledne sme venovali pozornost
vytvorenému cezhrani¢nému partnerstvu EURES-T Beskydy medzi Slovenskou republikou,
Pol'skou republikou a Ceskou republikou za i¢elom podporenia mobility na trhu prace medzi
krajinami Partnerstva. Zasadnym krokom na urcenie bariér a stimulov v procese pracovnej
mobility v oblasti cezhrani¢ného partnerstva EURES-T Beskydy boli ziskané informacie o
zivotnych podmienkach v danych krajindch. Konkrétne sme sa zamerali na vydavky na
kone¢nu spotrebu domacnosti, bytovu situdciu a jazykovua bariéru. Informacie o podmienkach
na zivot v danych krajindch sme cerpali zo Statistickych turadov prisluSnych krajin a
Statistického uradu Eurdpskych spoloéenstiev, z internetovych portalov, a pod. Zo ziskanych
dostupnych udajov sme spravili komparaciu Zivotnych podmienok v danych krajinach a
vyvodili tak zadvery na urcenie bariér a stimulov v procese pracovnej mobility.

3. MOBILITA ZA PRACOU A FAKTORY VPLYVU
3.1 Mobilita na trhu prdace

Mobilitu na trhu prace mézeme vo vSeobecnosti chdpat’ ako pohyb obyvatel'stva za pracou
¢1 uz v ramci jednej krajiny, medzi jednotlivymi krajinami, medzi r6znymi mestami danej
krajiny alebo v ramci jedného podniku, pricom mame na mysli zmenu pracovnej pozicie
daného zamestnanca. Pracovna mobilita sa dost’ ¢asto zamiefia s pojmom pracovna migracia.
Preto je vhodné uviest’ zasadny rozdiel medzi tymito dvoma pojmami. Mobilita pracovne;j sily
predstavuje len priestorovy pohyb pracovnikov, dochadzanie za pracou bez zmeny ich
bydliska. Migrécia pracovnej sily predstavuje podobne ako mobilita pohyb pracovne;j sily, pri
ktorom dochéadza k zmene bydliska pracovnikov (Jur¢ova, 2005).

Mobilitu na trhu prace vnimame podla viacerych druhov ¢i typov. Na zdklade druhov
rozliSujeme horizontdlnu, vertikdlnu, vnitorni a vonkajSiu mobilitu pracovnej sily.
Horizontalna mobilita na trhu prace sa prejavuje zmenou miesta vykonu prace v ramci firmy
alebo mimo nej. ZjednoduSene povedané, horizontdlna mobilita pracovnej sily predstavuje
zmenu miesta pre vykon prace, ktord sa vSak nespaja so zmenou naplne prace alebo odborne;j
sposobilosti. Naopak pri vertikdlnej mobilite na trhu prace dochddza k pohybu pracovnej sily,
pricom sa naplil prace, profesie ¢i odbornej spdsobilosti meni. O vnutornej mobilite pracovne;j
sily hovorime vtedy, ak sa pracovna sila prestiiva v ramci urcitej kategdrie ako napr. v ramci
podniku, odvetvia, regionu a pod. Vonkajsia mobilita pracovnej sily sa prejavuje pohybom
pracovnikov z jednej spolo¢nosti do druhej, z jedného odvetvia do iného, z regidonu do
regionu.
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Z hladiska typov rozliSujeme mobilitu za pracou geografickd, priemyselni a pracovna.
Geograficka mobilita pracovnej sily definuje pohyb alebo presun pracovnej sily z jedného
miesta na iné miesto priCom sa sleduje geografickd poloha. V jednoduchosti povedané,
geografickd mobilita pracovnikov predstavuje ich presun medzi mestami, regionmi, krajmi,
pripadne krajinami. Dany typ pracovnej mobility sa casto prejavuje prostrednictvom
absolventov vysokych §kol, ktori za vzdelanim cestovali do mesta mimo ich trvalého bydliska
a po skonceni Studia si tu nasli pracu (Palenik, 2014). Druhym typom pracovnej mobility je
priemyselna alebo odvetvova mobilita. Ako uz z ndzvu vyplyva, pohyb a presun pracovnej
sily sa deje medzi jednotlivymi odvetviami alebo priemyslami. Pracovna sila v tomto pripade
prechadza z vyrobného do nevyrobného odvetvia a naopak alebo z jedné¢ho druhu priemyslu
do iného. Poslednym typom pracovnej mobilita je pracovnd, reprezentujica premiestiiovanie
pracovnikov medzi jednotlivymi zamestnaniami. Vykon takychto profesii sa neviaze na urcité
miesto vykonu prace a zaroven predstavuje riziko uplatnenia v mensich mestach. NajcCastejSie
ide o profesie advokatov, sprostredkovatel’'ov realit, programatorov ¢i prekladatel'ov cudzich
jazykov.

Dovodov na pohyb pracovnej sily existuje niekol'’ko. AvSak najcastejSim dovodom casto
byvaji ekonomické faktory, ktoré nie vzdy suvisia s vyspelostou danej ekonomiky. Pri¢iny
vzniku pohybu obyvatel'stva za pracou moézeme hl'adat’ napriklad vo vyske minimalnej mzdy,
miere nezamestnanosti v krajine ¢i v politike zamestnanosti. Do velkej miery ovplyviiuji
pohyb pracovnej sily pracovné a zivotné podmienky obyvatelov v danej krajine, zakony ¢i
socialne dosledky nezamestnanosti spdsobené nerovnovdhou medzi ponukou a dopytom na
trhu prace (Rievajova a kol., 2012).

3.2 Partnerstvo EURES-T Beskydy

V ramci Europskej Unie sa presadzuje snaha o podporu pracovnej mobility medzi
Clenskymi §tatmi a zarovenn o odburanie prekdzok, ktoré pracovnej mobilite brania. Ul'ah¢it’
obyvatel'stvu pohyb za prdcou ma na starosti siet’ EURES, tvorena zamestnavatel'mi,
odborovymi zvizmi a inymi subjektami. Prostrednictvom siete EURES (European
Employment Serivces) sa vytvaraju siete cezhranicnych partnerstiev medzi ¢lenskymi $tatmi,
EURES-T. Hlavnym cielom cezhrani¢nych partnerstiev je zvySovanie mobility na trhu prace,
pricom vynakladaju usilie na odstraiiovanie rdoznych foriem prekaZzok vznikajicich v
suvislosti s pohybom za pracou. Na Slovensku funguji v sucasnosti dve cezhranicné
partnerstva, EURES-T Danubius a EURES-T Beskydy (EURES Slovensko, 2013).

EURES-T Beskydy predstavuje pomenovanie pre cezhranicné partnerstvo uzatvorené
dohodou medzi tromi prihranicnymi krajinami, a to Slovenskou republikou, Pol'skou
republikou a Ceskou republikou. Vytvorenie partnerstva EURES-T Beskydy ma za ciel’
podporit’ vol'ny pohyb pracovnej sily v hrani¢nych regionoch danych krajin. Vyznamnym
zdrojom pre vytvorenie cezhrani¢nej spoluprdce sa stala najmid vzdjomne prepojend
geograficka poloha krajin a spolo¢na historia (EURES-T Beskydy, 2008).

3.3 Vplyv Zivotnych nakladov na pracovnu mobilitu

Naklady potrebné pre existenciu jednotlivca sa liSia v zdvislosti od lokality, kde
jednotlivec zije a pracuje, od vysky jeho prijmov ¢i inych faktorov. Existen¢né naklady
jednotlivca v meste su vyrazne vysSie ako naklady, ktoré pre svoju existenciu potrebuje
jednotlivec Zijuci mimo mesta, napr. v menej rozvinutej Casti krajiny. Na zdklade udajov
ziskanych zo Statistického tradu Eurépskych spololenstiev sa najviacsia &ast pefiaznych
prostriedkov domacnosti vynakladala na platby za najom, energie, vodu a plyn. NajmenSia
cast’ peniaznych prostriedkov domécnosti predstavovala vydavky na vzdelavanie a oblecenie.
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Udaje ziskané zo Statistického uradu Eurépskych spoloGenstiev sme pretransformovali do
tabul’ky ¢. 1 a ziskali sme prehl'ad o peniaznych prostriedkoch domécnosti vynalozenych v
roku 2016 na jednotlivé kategorie spadajuce pod zivotné naklady. V tabulke mézeme vidiet’,
ze najvyssiu polozku v rozpoctoch domacnosti Slovenskej republiky, Pol'skej republiky a
Ceskej republiky tvorilo byvanie. Vydavky spojené s byvanim ako najomné, energia, voda a
plyn predstavovali z rozpoétu Slovakov az 24,4 % z celkovych vydavkov. V Ceskej
republike tvorili vydavky na byvanie obyvatel'om az 25,6 % z celkovych zivotnych nakladov.
Najmensi podiel vydavkov na byvanie vykazovalo Pol'sko, kde tito polozka ¢inila 21,2 % z
celkovych penaznych prostriedkov vynalozenych na Zivotné nédklady. Druhou najvySSou
polozkou v rozpocte domacnosti v krajinadch cezhraniéného partnerstva EURES-T Beskydy
predstavovali potraviny a nealkoholické napoje. V skimanom roku vynalozili najviac
penaznych prostriedkov v tejto kategorii Slovéaci, a to 17,8 % z celkovych vydavkov. Pol'ské
domacnosti vynalozili na potraviny a nealkoholické napoje 17,1 % z celkovych vydavkov a v
Cesku tvorili tieto vydavky 16 % z celkovych vydavkov domacnosti. Tretou najvyssou
polozkou v rozpoc¢toch domacnosti bola doprava. Najviac penaznych prostriedkov na dopravu
vynalozili v roku 2016 obyvatelia Pol'ska a to 12,1 % z celkovych vydavkov, po nich
obyvatelia Ceska s podielom 9,8 % na celkovych vydavkoch a najmenej na dopravu
na celkovych vydavkoch vo vSetkych troch krajinéch tvoria polozky ako vzdelavanie, zdravie,
telekomunikacie ¢i obleCenie a obuv. Sucet tychto kategérii mal najvysSie zastipenie v
PolI'sku s podielom 14,2 % na celkovych vydavkoch, na Slovensku tvoril stcet tychto
kategorii 11,6 % z celkovych vydavkov a najmenej vynalozenych penaznych prostriedkov na
spominané kategorie vyclenili domécnosti v Ceskej republike, a to 9,2 % z celkovych
vydavkov.

Tabulka €. 1: Vydavky domacnosti na konecenu spotrebu

Kategoéria Slovensko Pol’sko Cesko
Potraviny, nealko 17.8 % 17.1 % 16 %
napoje ’ ’

A!kohol a tabakové 51% 6,1% 8,4 %
vyrobky

Oblecenie a obuv 4% 5,2 % 3,6 %
Najomné, energie, 24 4 % 21.2 % 25.6 %
voda, plyn ’ ’ ’
Doprava 7.5% 12,1 % 9,8 %
Vzdelavanie 1.6 % 1% 0,5%
Zdravie 2,6 % 5,6 % 2,4 %
Telekomunikacie 34 9% 24 2,7%
Vybavenie domacnosti 6,0 % 5,3 % 5,5 %
Kultura a rekreacia 10,2 % 79 % 8,7 %
ResStauracie a hotely 6,0 % 3,2 % 8,7 %
ZmieSané tovary a 113% 13 % 8,0 %
sluzby ’ ’
Spolu 100 % 100 % 100 %

Zdroj: vlastné spracovanie podl'a idajov z EUROSTAT, 2016
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3.4 Vplyv bytovej situdcie (prendjom bytu) na pracovnu mobilitu

N4jst’ si byt na prendjom v dneSnych podmienkach nie je zlozity proces. Existuje mnozstvo
spdsobov hl'adania byvania, ¢i uz prostrednictvom inzeratov v tlaci, na internete a socialnych
sietach alebo vyuzitim sluzieb realitnych agenttr. Naklady spojené s hl'adanim byvania sa
liSia v zévislosti od spdsobu hladania byvania. Vyuzitie sluzieb realitnej agentiry byva
nakladnejSie, pretoze realitné agentlry si za poskytované sluzby vyberaju poplatky vo forme
provizii, zvy¢ajne vo vyske mesaéného najmu. Vyska ndjmu nezahfna poplatky za spotrebu
energie, tie si platia ndjomnici samostatne. Pri uzatvarani zmluvy o prenajme bytu sa plati
kaucia majitel'ovi bytu, zvycajne vo vyske jedného mesacného najmu, ktora sa spravidla po
ukonceni doby najmu vracia spat’ ndjomcovi. Kaucia sluzi ako ochrana pred financnymi
Skodami sposobenymi napr. neplatiémi alebo poskodenim bytu. Ceny za prenajom bytov sa
roznia v zavislosti od lokality, kde sa byt nachadza alebo od velkosti bytovej plochy.

Prieskum o vyske ndjomného za jednoizbovy byt sme spravili v rdmci cezhrani¢ného
partnerstva EURES-T Beskydy, v prihrani¢nej oblasti Slovenska republika, Pol'ska republika
a Ceska republika. Stanovili sme si podmienky na cenu jednoizbového bytu uZ so zariadenim,
pricom sme nepreferovali ziadne poschodie, ¢i iné podmienky prendjmu ako je balkon,
parkovanie ¢i pivni¢né priestory. Zamerali sme sa na vySku najmu v réznych oblastiach
Partnerstva a ziskali sme nasledovné udaje.

O vyske ndjmu za jednoizbovy byt na Slovensku sme realizovali prieskum na zaklade
internetového portalu realitnej agentiry Reality.sk, a to v okoli jednotlivych miest Zilinského
kraja, ktoré patria do cezhranicného partnerstva EURES-T Beskydy. V tabulke ¢. 2 sme
znazornili vybrané mestd Partnerstva s priemernou vyskou najmu za jednoizbovy byt. Z
tabul’ky mozeme vidiet, ze najvyssie ceny za prendjom jednoizbového bytu sa pohybovali v
oblasti mesta Zilina a v oblasti mesta Martin. V okrese mesta Liptovsky Mikulas sa cena za

vwe

majitelia v okrese mesta Ruzomberok a Cadca, a to priblizne od 250 EUR na mesiac.

Tabul’ka €. 2: Vyska mesacné najmu za jednoizbovy byt — Slovenska republika

Mesto Najom za jednoizbovy byt v €
Zilina od 370 €
Martin od 360 €
Liptovsky Mikula$ 0od 290 €
RuzZomberok od 250 €
Cadca 0d 250 €

Zdroj: vlastné spracovanie podl'a udajov internetového portalu Reality.sk

Prieskum o prendjme jednoizbovych bytov v Pol'skej republike sme robili prostrednictvom
realitnej kancelarie Nehnutelnosti. Na zaklade prieskumu sme zistili nasledovné ceny za
prenajom jednoizbovych bytov. V oblasti mesta Bielsko — Biala sa cena za prenajom
pohybovala od 650 PLN do 1600 PLN (priblizne od 156 EUR do 384 EUR). Podobné ceny za
prendjom jednoizbovych bytov sa pohybovali i1 v okoli mesta Katowice, od 550 PLN do 1600
PLN (priblizne od 132 EUR do 384 EUR). V oblasti mesta Czestochowa sa jednoizbovy byt
prenajimal od 600 PLN do 1700 PLN (priblizne od 144 EUR do 408 EUR). Vyska prenajmu
jednoizbovych bytov zavisi nielen od vymery bytu, ale aj od lokality, ktorti jednotlivec
preferuje ¢i od svetovej strany, na ktoru je byt situovany.
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Tabul’ka €. 3: Vy$ka mesacéné najmu za jednoizbovy byt — Pol’ska republika

Mesto Néjom za jednoizbovy byt v PLN
Bielsko — Biala od 650 PLN
Katowice od 550 PLN
Czestochowa od 550 PLN

Zdroj: vlastné spracovanie podla udajov internetové portalu Nehnutel'nosti.pl

Vysku prendjmu za jednoizbovy byt v Ceskej Casti prihranicného partnerstva EURES-T
Beskydy sme zistovali prostrednictvom internetového portalu realitnej kancelarie v Ceskej
republike, Reality-avizo.cz. Za prenajom jednoizbového bytu v okoli Ostravy si najomnici
zaplatili priblizne od 4300 CZK (priblizne 170 EUR). V okresoch miest Opava a Karvina sa
ceny za prendjom jednoizbovych bytov pohybovali vo vyske od 4900 CZK (priblizne 194
EUR). V okrese mesta Zlin sa ponukali jednoizbové byty za cenu vo vyske od 5000 CZK
(priblizne 197 EUR). Najvyssie najomné za jednoizbové byty si stanovili majitelia bytov v
okrese miest Novy Ji¢in od 7000 CZK (priblizne 277 EUR) a Olomouc od 8000 CZK
priblizne 316 EUR).

Taburka ¢&. 4: Vyska mesaéné najmu za jednoizbovy byt — Ceska republika

Mesto Najom za jednoizbovy byt v CZK
Ostrava od 4300 CZk
Opava, Karvina od 4900 CZK
Zlin od 5000 CzK
Novy Ji¢in od 7000 CZK
Olomouc od 8000 CZK

Zdroj: vlastné spracovanie podl'a udajov internetové portalu Reality-avizo.cz

3.5 Vplyv jazykovej bariéry na pracovni mobilitu

Jazykova rozmanitost’ jednotlivych narodov predstavuje jeden z hlavnych doévodov v
procese nizkej pracovnej mobility. Preto je dolezit¢ vytvoritt a prijat’ opatrenia,
prostrednictvom ktorych sa odstrania jazykové prekdzky ovplyviiujice do vysokej miery
pracovnll mobilitu. Zaroven by sa mali vytvorit’ opatrenia na zlepSenie jazykovych zrucnosti
obcanov €lenskych Statov Eurdpskej tnie, ¢im by sa prispelo k vysSej mobilite na trhu prace
medzi Clenskymi krajinami. Jazyky krajin cezhraniéného partnerstva EURES-T Beskydy,
Slovenska, Pol'ska a Ceska patria k zapadoslovanskym jazykom. Zaklad tychto jazykov
spociva v praslovancine, jednotnom slovanskom jazyku, a vd’aka nemu sa obyvatelia tychto
troch krajin medzi sebou l'ahSie dorozumeju.

Slovensky jazyk predstavuje pre obyvatel'ov inych ¢lenskych Statov jeden zo zlozitejSich
jazykov. Obyvatelia Pol'ska a Ceska ho vnimaji inak, je pre nich jednoduchsi. Okrem
spolo¢ného pdvodu jazyka tieto tri krajiny spaja aj kus historie. V ramci cezhrani¢ného
partnerstva EURES-T Beskydy su pre obyvatel'ov Partnerstva organizované kurzy slovenciny,
¢im sa vytvara priestor na podporu mobility pracovnej sily v smere na Slovensko. Obyvatelia
Ceskej republiky maju k dispozicii kurzy slovenského jazyka organizované Slovenskym
inStititom v Prahe. Pol'ski ob¢ania maju moZnost' navstevovat’ kurzy slovenského jazyka
organizované Slovenskym instititom vo VarSave. Okrem spominanych moZznosti st pre
obyvatelov Partnerstva k dispozicii jazykové kurzy usporaduvané Skolitel'skymi firmami
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priamo zo Slovenska, napr. inFORM vydavatel'stvo alebo BRAINY. Vyucba slovenského
jazyka prebieha i v jazykovych Skolach v Pol'skej i Ceskej republike.

Zaujem o dochadzanie za pracou do Pol'skej republiky prejavuju nielen obyvatelia
Slovenskej republiky a Ceskej republiky, ale i obyvatelia inych &lenskych krajin. S pracou v
Pol'sku je spojena aj znalost’ ich jazyka a k dispozicii pre zahrani¢nli pracovnu silu je viacero
moznosti vyucby. V prvom rade vyucbu pol’'ského jazyka organizuje mnozstvo jazykovych
$kol. V Sliezskom vojvodstve vyuduje pol’stinu Jazykova Skola na Univerzite v Katowiciach
alebo Ekonomicka Akadémia v Katowiciach. Okrem spominanych institucii je mozné
navstevovat sukromné jazykové Skoly so zameranim na vyucbu pol'ského jazyka, napr.
Slavica Centrum Slovanskych jazykov.

Zamestnavatelia v Ceskej republike uprednostiiujii pri najimani novych zamestnancov
aktivnu znalost’ ¢eského jazyka. Pre zaujemcov o pracu zo Slovenska a Pol'ska je preto
vhodné sa vopred informovat, ¢i znalost’ ¢eského jazyka je na pracovisku dolezitd. Ak to
povaha praca vyzaduje, zdujemcovia o pracu maji moznost’ vybrat’ si z viacerych moznosti
poskytujucich vyucbu ceského jazyka, ako napr. Kurzy ¢estiny pro cizince a pod.

4.VYSLEDKY A DISKUSIA

Stupen pracovnej mobility vychadza z existencie viacerych faktorov, ktoré posobia vo
viacsej ¢i mensej miere na pohyb za pracou. Zivotné podmienky predstavuju jednu z hybnych
sil v procese pracovnej mobility. Tie mdézu dochddzanie za pracou podporit’ alebo uplne
zamietnt. Poznanie podmienok na zivot v krajinach cezhrani¢ného partnerstva EURES-T
Beskydy nam pomohlo T'ahsie identifikovat’ bariéry a stimuly v procese pracovnej mobility v
prihrani¢nej oblasti Slovenskej republiky, Pol'skej republiky a Ceskej republiky.

Vyznamnym podnetom pre zvySenie mobility pracovnej sily sa stal vstup danych krajin do
Eurépskej Unie, ¢im sa odstranili administrativne bariéry a vytvoril sa priestor pre volny
pohyb o0s6b v rdmci celej Eurdpskej tnie. ZruSenie hranicnej kontroly medzi danymi
krajinami prispelo k zvySeniu mobility pracovnej sily nielen v regionoch krajin partnerstva
EURES-T Beskydy. Obcania zijuci v jednej krajine a pracujuci v druhej krajine tak moézu
dochadzat’ za pracou do susednej krajiny, pricom nestracaju cas pri hrani¢nych kontrolach, ¢o
posobilo demotivacne.

Pozitivnym podnetom pre pracovnii mobilitu bolo ur€ite vytvorenie siete Eurdpskych
sluzieb zamestnanosti, ktora iniciuje zamestnancov k ich vol'nému pohybu medzi krajinami
Eurdpskeho hospodarskeho priestoru a Svajéiarska. Siet EURES disponuje databazou s
vol'nymi pracovnymi miestami a poskytuje klientom pomoc pri umiestneni sa na trhu prace
prostrednictvom svojich poradcov, ¢im zarovein pomaha obsadit’ volné pracovné miesta z
databazy. Zaroven za podnet pre zvySenie mobility na trhu prace pokladame vytvorenie
cezhranicného partnerstva EURES-T Beskydy medzi Slovenskou republikou, Pol'skou
republikou a Ceskou republikou. Pracovni mobilitu v tomto partnerstve podla nasho nazoru
pozitivne ovplyvnila geografickd poloha, spolocné hranice a predovsetkym podobny jazyk.

Pri porovnéavani vySky vydavkov domdacnosti na kone¢nu spotrebu v jednotlivych krajinach
sme na zéklade dostupnych tdajov zistili, Ze najvyssie vydavky na nakup potravin mali v
sledovanom roku slovenské domadacnosti v porovnani s ostatnymi sledovanymi krajinami.
Najvyssie vydavky na byvanie vynaloZili obyvatelia Ceskej republiky a kategéria doprava
tvorila najviac vydavkov obyvatelom Pol'skej republiky v porovnani s ostatnymi krajinami
spadajucimi do cezhrani¢ného partnerstva EURES-T Beskydy. Dané skutoc¢nosti pdsobili v
procese pracovnej mobility pre jednotlivé krajiny ako stimul, ale aj ako prekazka v
dochadzani za pracou.
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Pri mapovani bytovej situdcie v jednotlivych regionoch krajin Partnerstva sme dospeli k
nasledujucim zaverom. Za stimul v procese pracovnej mobility sme identifikovali vysku
najomného za byt, a to do Ceskej republiky, kde sa vyska najomného za jednoizbovy byt v
bariéru v procese pracovnej mobility predstavovala vyska ndjomného v regionoch Slovenskej
Casti Partnerstva, ktora sa v porovnani s danymi krajinami pohybovala v najvyssich cenovych
hodnotach. VySka ceny za ubytovanie zohrdva doéleziti ulohu v procese dochadzania za
pracou mimo miesta trvalého bydliska.

Podobnost’ jazykov v Slovenskej republike, Pol'skej republike a Ceskej republike
predstavuje najlepSiu moznost’ dochadzania za pracou do prihrani¢nej oblasti. Znalost’ jazyka
sme v tomto pripade identifikovali ako prekazku a zaroven aj stimul v procese pracovnej
mobility medzi danymi krajinami. V pol'skom jazyku sme nasli viacero odliSnosti oproti
slovenCine Ci CeStine, preto je potrebné sa tento jazyk viac ucit. Z perspektivy Pol'skej
republiky sme identifikovali jazykovu bariéru ako prekézku, ¢i uz v smere dochadzania do
Pol'ska alebo z Pol'ska. V dochadzani za pracou zo Slovenska do Ceska a z Ceska na
Slovensko sme jazykovl bariéru oznacili ako stimul vd’aka pribuznosti jazykov a spolo¢nej
historii Cesko — Slovenska.

Pozitivnych stimulov v procese pracovnej mobility sme odhalili viac ako existujicich
bariér. Pri mapovani a komparicii bytovej situacie v jednotlivych krajinach sme sa stretli s
nasledujucim problémom. Kazda krajina pouziva inu platobni menu. Preto sme ceny za
prendjom v Pol'skej republike a Ceskej republike prepoé¢itavali na eurépsku menu EURO,
ktora je zaroven platobnou menou na Slovensku. V Pol'sku je platobnou menou pol'sky zloty a
v Cesku je to &eska koruna. Na zaklade tejto skiisenosti sme platobnii menu identifikovali ako
bariéru v procese pracovnej mobility. Rozdielnost’ platobnej meny v jednotlivych krajinach
znamena pre zamestnancov poplatky za prevod zahrani¢nej meny na domécu menu, nizsi
prijem v dosledku meniaceho sa menového kurzu, réznorodost’ ceny za statky, neustile
prepocitavanie na domacu menu a podobne.

5. ZAVER

Z danych skutocnosti, informdcii a ukazovatel'ov sme konStatovali existenciu bariér 1
podnetov v procese pracovnej mobility medzi prihraniénymi krajinami partnerstva EURES-T
Beskydy. Zastdvame nazor, ktory vyplyva z naSho skimania, ze zatial' ¢o urcité aspekty
zivotnych podmienok znamenaji pre niektorti z krajin bariéru, pre inl krajinu predstavuju
stimul pre mobilitu pracovnej sily. V urcitych pripadoch sme identifikovali jednoznacné
stimuly ¢i bariéry, ktoré sa vyskytuju pri rieSeni pracovnej mobility. Zaroven sme zistili, ze
to ¢o je stimulom pracovnej mobility pre jednu krajinu, mdéze zaroven predstavovat’ bariéru
pracovnej mobility pre druht krajinu a naopak. Preto je podl'a nasho nazoru potrebné vo
viacSe] miere zavadzat' Opatrenia, ktoré by existujice bariéry v cezhranicnom partnerstve
EURES-T Beskydy eliminovali a sucasne podporili motivaciu pracovnej sily v dochadzani za
pracou do prihrani¢nej krajiny.

Dodatok

Tento prispevok bol vytvoreny v ramci projektu VEGA reg. ¢. 1/0001/16 "Sucasnost' a
perspektivy zmien zamestnanosti a suvisiacich procesov v kontexte napliania cielov
Europskej stratégie zamestnanosti”.
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Abstract: Fourth industrial revolution, and Lithuania's achievements in the field of digital economy is
analyzed in the article. Examining the perception of Industry 4.0, it shows that Industry 4.0 and the
Fourth Industrial Revolution are not identical. And if Industry 4.0 is related to the deployment of
digital transformations and technology, so the Revolution covers practically all areas. Therefore, the
purpose of this article is to show the Fourth Industrial Revolution impact on economic security. An
analysis of the case of economic security perception has shown that economic security works as a
guarantor of the country's competitiveness and the Fourth Industrial Revolution. An analysis of
threats to economic security in Lithuania has shown that the object of economic security is its
economic system and economic indicators, competitiveness, which determines the general rise of
Lithuania in the EU and in the global context. The paper analyzes the threats to the Fourth Industrial
Revolution in Lithuania, identifies possible solutions for reducing threats and improving the results of
the engineering industry.

Key words: economic security, digital economy, Industry 4.0, country's competitiveness

JEL Classification: 031, K22, F50

1. INTRODUCTION

Every country ability to develop independently and progress means the ability to
independently implement and defend national interests and create a favourable environment
for investment and innovation, and develop intellectual potential. The fourth industrial
revolution strongly affects economic growth and social progress. The fourth industrial
revolution is based on a digital platform characterized by technological convergence.
Consequently, the emergence of new sectors of the economy, a competitive reform that
promotes innovation, becomes an important tool for the fourth industrial revolution. With the
increasing momentum of the fourth industrial revolution, the countries in which advanced
digital technologies are being deployed needs to be reconsidered. Economic security is also an
important tool. Therefore, the purpose of this article is to demonstrate the impact of the fourth
industrial revolution on economic security.

1.1  Lithuania's achievements in the field of digital economy

On 18th of May 2018, The European Commission has published the 2018 Digital
Economy and Society Index (DESI), according to which Lithuania ranks in 13th position out
of the 28 EU Member States. Estonia is 9th in this year according to DESI, Latvia — 19th
(Industry 4.0 News in Lithuania, 2018). The data presented show that in 2017, Lithuania has
made progress as fast as the EU, and has achieved a very good result in terms of access to
communications and the integration of digital technologies. Also, according to the index data,
Lithuania's results in human capital compared to the results of last year have improved, but
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we still didn’t reach the EU average. The main reasons for this are, first and foremost, a
steady decline in STEM graduates, as well as an increasing but still relatively low proportion
of ICT professionals among all working people. However, in terms of digital technology
integration implemented by companies, Lithuania is well above the EU average, ranked 9th
out of 28 EU Member States, and the country's performance in this field is steadily improving
(see Picture 1).

Figure 1: Digital Economy and Society Index (DESI) 2018 revised ranking
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Source://europa.eu/rapid/press-release. MEMO-18-3737_en.htm, Digital Economy and Society Index (DESI)
2018

Among the implemented national measures contributing to the growth of integration of
digital technologies in Lithuania, the National Industrial Competitiveness Commission
created in 2017 could be mentioned, which is responsible for coordinating the implementation
of the industry digitization initiative “Industry 4.0”.

Successful industry development depends on various aspects:
- a favourable legal environment which enables the development of innovation,
- investment plan,
- market capital union,
- energy union,
- better functioning of the internal market,
- cyber and economic security.

In 2017, National Industry Digitalization Platform "Industry 4.0" (2018) was established,
which was the first in the Baltic States. The purpose of this Platform is to coordinate the
actions of the business, industry, academic community and public authorities in a broad
dialogue between the social partners to promote the competitiveness of enterprises. The
platform focuses its activities on approved 5 lines of action - digital manufacturing,
digitization services, human resources, standardization, legal regulation and cyber security.

However, studies have shown that at least half of Lithuanian manufacturing companies are
hardly aware of what lies behind the term "Industry 4.0". Therefore, it is important to rely on
foreign research and the industry analysis conducted by researchers.

2. ,INDUSTRY 4.0 AND ECONOMIC SECURITY PERCEPTION PROBLEM

The fourth industrial revolution, devised by the German industry and labeled "Industrie
4.0", and this term is used in many countries. It is a joint platform created by business,
government, industry and science to help companies innovate in their production processes.
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The problems of new types of economies, including Industry 4.0, are actively discussed in
foreign scientific literature (Bieliauskaite, 2016; Broadberry, S., 2013; Organisation for
Economic Co-operation and Development, 2016; Rifkin, J., 2013; Reynolds, J. & R.
Cuthbertson., 2014; Sailybayev A., Ongdash A. , 2018; Schwab, 2016; UK Digital Strategy,
2017; World Economic Forum, 2017).

According to Rifkin, the ideas of the "Third Industrial Revolution”, "Industry 4.0" and
various advancements both at the state and corporate level have been rapidly incorporated into
government projects and business systems (Rifkin, 2013).

As the Global Competitiveness Report 2016-2017 states, the Fourth Industrial Revolution
is not defined by any particular set of emerging technologies, but rather by the transition to
new systems that are built on the digital revolution's infrastructure. As these individual
technologies become ubiquitous, they fundamentally change how we produce, consume,
communicate, move, generate energy and interact with each other. Recovering growth in the
context of the Fourth Industrial Revolution will require the recognition that policy-makers
need a shared assessment and understanding of future competitiveness sources.

One of the main ideologues of the Industry 4.0 concept in Germany, which was officially
introduced in 2011, state strategy under the same name (Industrie 4.0). In addition to the
general concept of Industrie 4.0 in Germany at the state level, also developed and
implemented several other strategies and initiatives of similar profile and orientation. Smart
Networking Strategy, on which basis, in turn, the Digital Agenda program was presented.

According to Schwab (2016) in Germany, there are discussions about “Industry 4.0”, a
term coined at the Hannover Fair in 2011 to describe how this will revolutionize the
organization of global value chains. By enabling “smart factories”, the fourth industrial
revolution creates a world in which virtual and physical systems of manufacturing globally
cooperate with each other in a flexible way. This enables the absolute customization of
products and the creation of new operating models. The fourth industrial revolution, however,
is not only about smart and connected machines and systems. Its scope is much wider.

According to Schwab (2016), the fourth industrial revolution will have a monumental
impact on the global economy, so vast and multifaceted that it makes it hard to disentangle
one particular effect from the next. Indeed, all the big macro variables one can think of —
GDP, investment, consumption, employment, trade, inflation and so on — will be affected.
“The Fourth Industrial Revolution and Industry 4.0 are interconnected, but not the same
concepts” - Professor Klaus Schwab stated in 2017 at the annual Economic Forum in
Lithuania. Industry 4.0 is the introduction of digital transformation and technology. However,
the Revolution involves much more and concerns not only the industry but also politics,
society, culture and, above all, education. The concept of lifelong learning and digital skills
should increasingly extend the limits of traditional education. In other words, Industry 4.0's
challenges will only be addressed with the help of Education 4.0.

In Lithuania, Industry 4.0 should encourage and help companies in all Lithuanian industrial
sectors to deploy digital technologies, share good technology take-ups, open funding
channels, as well as formulate a modern education and training system, and a progressive
social security system.

According to Lithuanian scientists (Vilkauskas A., 2018), Industry 4.0 inevitably touches
various areas of life - smart devices help in their everyday life, advanced artificial intelligence
programs are created, processes of enterprises are being automated, with the help of various
robots used for performance of tasks. It also changes the product development and production
cycle. When we are talking about production processes and related technologies, materials
processing, manufacturing equipment and tools, we need to think about it in the context of
manufacturing engineering, mechatronics and robotics. It is the tandem of these competencies
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that will shape the future production process, in which specific robotic solutions will allow
routine, mechanistic and automation-free routine workflows. All of these processes existed
before the current understanding of Industry 4.0, but industry digitization only increased the
integrity of these three engineering competencies. Industry 4.0 also changes classical
engineering areas, for example, designing future products, will need to think about product
design solutions that allow the product to be assembled in a robotic manner. Meanwhile, the
president of the Lithuanian Confederation of Industrialists, Robert Dargis, briefly described -
The Fourth Industrial Revolution (Industry 4.0), which can be called the Internet of Things. In
his view, it is not enough to work on a company-wide basis in order to prepare for the new
phase properly. Public institutions must understand the changes that have begun, and
bureaucratic processes need to be adapted to digitalisation. Business and society have to
prepare for radical changes: production speed, scale, value chain reorientation, more and more
new connections between higher education and business, new interconnections between large
and smaller companies. Global industrial digitization means not only innovative products and
advanced production processes, but also challenges for social and economic life: changing
business models, labour law, attitudes to existing and potential employees, will undoubtedly
contribute to changes in society's habits and values in the future. Lithuania needs to keep pace
with high technology and industry digitization, as there is hardly any other means to reach the
competitive edge - only good technological preparation, progress in production processes and
creativity can help Lithuanian companies remain competitive in European and global markets
(Dargis, 2018).

Objects of economic security may be state, society, citizens, enterprises, institutions and
organizations, territories, separate objects. The main subject of economic security is a state
that carries out its functions in the field of economic security with legislative, executive and
judicial power.

Foreign scientists are also examining economic security at different levels. B. Buzan
(1998) points out that it is appropriate to detail the levels of the idea of an economic security -
individuals, organizations, classes, states and international systems, thus creating a coherent
set of economic policy measures that determine the state's economic power in the
international system. Buzan (1998) pursued to deepen the understanding of security by
diverging from the traditional focus on state security (national security), addressing the
individual (human security), society (public security) and the international system (systemic /
global security). Geciené (2015) points out that while Buzan himself did not investigate the
level of the individual's security in depth, his insights provided a significant impetus to the
study of subjective security.

The United Nations Development Programs, 1994 year Human Development Report states
that "for too long the concept of security has been associated with potential conflicts between
countries”, "job security, income security, health security, environmental security, and
criminal security, all of which raise concerns about human security throughout in the world
"(UNDP 1994, 3).

Meanwhile, Huber at al. (2010) examines economic security at all levels. In his view,
economic security can be considered as the readiness of the country's economic situation to
ensure adequate living conditions and personal development, social and economic stability,
and the political military capability of the society and the country to eliminate internal and
external threats. In his opinion, the concepts of economic security are not developed and
adopted due to the multilateral and multiple aspects of economic security.

Siew Mun Tang (2015) states that, in principle, human security puts forward the basic
premise that a security perspective is primarily a national perspective. A state-specific model,
sometimes conveniently categorized as "traditional security”, is the supremacy of state and
national interests. Territorial integrity and sovereignty are the most important. Siew Mun
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Tang examines two versions: realistic and non-realistic. According to him, realism - the
dominant paradigm of international relations - brings domestic and national policies into
"black boxes". The non-realist option assumes that there is no differentiation of functions, and
all states will behave rationally and will pursue the same goals. With regard to the power
struggles and the need to defend against the threats of liberal democracy and communism
(whichever comes within the category), it is understood that security is essentially a state.
Siew Mun Tang points out that economic security is one of the main pillars of human
security. He points out that economic insecurity can be defined differently in different areas.
Economic security embodies the philosophical basis of human security, but first of all, in the
opinion of the scientist, security is protection and improvement of the quality of life of people.

According to Tamosituniené (2015) on the 20th century and beginning of 21st century, a
whole series of concepts of economic security were formed that were used to define a
synergistic approach, understanding the interests of the state, the threat to stability, defining
the possibility of self-improvement, etc. Therefore, according to TamoSitniené (2015), the
concept of security includes the minimum protection of physiological, social and economic,
spiritual and situational resources, technologies, information and moral ideals necessary for
vital activity and public well-being. It is expedient to study the economic security study of
TamoSitinien¢ more extensively because, together with Cornelius Munteanas, she presents a
broader study of economic security concepts, distinguishing between macro and micro
approaches.

3. ECONOMIC SECURITY AS A GUARANTEE OF COUNTRY'S
COMPETITIVENESS AND THE FOURTH INDUSTRIAL REVOLUTION

The result of a competitive activity may pose threats to economic security; therefore, it is
important to examine the possibilities of creating such threats and their influence on the
competitiveness of the country. The country's macroeconomic policy and institutional
framework have a direct impact on competitiveness. The institutional framework includes
public administration, national policy, legal and governance framework, size, quality and
ability of the public sector to influence legislation, as well as economic security.

When analysing economic security, the main economic threats in Lithuania should be
distinguished (Lithuanian National Security Strategy (2017), Law on the Basics of National
Security of the Republic of Lithuania (2018). By formulating the policy of internal security
assurance, identifying its priorities and objectives, economic security is singled out separately,
and in the area of the economic and financial security of the Republic of Lithuania, the tasks
of the Republic of Lithuania are already being developed alongside the analysis of threats,
crisis prevention and management:

« to implement a sustainable macroeconomic policy, orientated to fiscal and monetary
stability and the prevention of financial and economic crises;

* active participation in the EU Single Market and in the EU Economic and Monetary Union;

« reducing restrictions on economic activity, creating conditions for free and fair competition,
seeking to create a favorable environment for the development of business (especially
small and medium) and innovation, foreign investments, export diversification;

* to implement measures that prevent one Lithuanian or a foreign investor from dominating in
strategic sectors of the economy and preventing the inaccurate origin of capital
penetration into domestic enterprises, ensuring the protection of strategic sectors of
economy, enterprises and facilities;

» seek to reduce social and economic disparities between and within the regions of the
country.
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Table 1: Connection between economic security tasks and means of ensuring them

Macroeconomic
policy

EU
Market

Single

EU Economic
and
Monetary
Union

Economic activity

The uncertain
origin of
capital and the
dominance of

Regional

development

one investor

Implementing measures

Financial and | Free movement of | Coordination Free and fair | Protection of | Reducing
monetary stability | persons, goods, | of economic | competition strategic social and
services and | and fiscal enterprises and | economic
capital policy equipment disparities
strategies
Financial and | Tax harmonization | Common Favourable
economic  crisis monetary business
prevention policy environment
Common Foreign
currency, euro | investments
Export

diversification

Source: made by authors

Analysis of economic security tasks allows to state that the economic security of the
country is its economic system and economic indicators, competitiveness, determines the
general rise of Lithuania in the EU and in the global context. It is important to consider the
impact of the fourth industrial revolution on economic growth, considering growth drivers.
The impact of previous industrial revolutions on macroeconomics and society has led to
significant socio-economic changes. Urban infrastructure grew and expanded rapidly, new
cities were created, and the population went to live in cities. The layers of society were
formed, the living conditions of the population improved, and medical progress was growing.
The achievements of science and technology have been adapted to agriculture, and
agricultural specialization has begun.

The Lithuanian industry, in order to keep pace with global trends, is taking on the
challenges of the fourth industrial revolution and is digitizing the processes. Most people in
Lithuania work in industry. According to the Department of Statistics data (2018), in 2016
238,700 people were employed in the industry, or 17.5%. of all employed people in the
country. The number of people employed in trade is slightly less - 233,500, or 17.2%. all of
the employed people. In 2016 9,000 new jobs were created in the industry. In 2016 a
maximum of 3,100 (18.8% of all vacancies) - was also recorded in this area (see Picture 2).
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Figure 2: Engineering industry indicators
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The fourth industrial revolution improves the ability of society to respond to negative
externalities and stimulates potential economic growth. Lithuanian businessmen (LINRA,
2018) state that changes are needed in the fields of economics, education, social security.
They point out the threats to the fourth industrial revolution: an inaccurate investment
environment in Lithuania, inadequate skilled people, lagging technological readiness, a gap
between EU investment in research, inadequate workforce, unfettered working conditions,
and an unstable labour code. However, at the same time, possible solutions are presented for
reducing the listed threats and improving the results of the engineering industry. This is a
profit relief for reinvestment as a means to mitigate the impact of the industrial revolution.
Faster recruitment of foreigners would make it possible to create a more attractive investment
environment, it is proposed to create export guarantee fund for export, professional
orientation, career planning system redevelopment, apprenticeship promotion, increase of
cooperation between science and business, and industry 4.0 experiencing retraining.

4. CONCLUSION

The research has shown Lithuania's potential to become an intelligent engineering
solutions and production centre of the European Union. In Lithuania, the industrial sector
generates more than one fifth of Lithuania's gross domestic product and 83 percent export,
therefore, the implementation of digital technologies is considered to be a very topical and
priority industrial process in Lithuania, which helps to increase the efficiency of the industry,
increase productivity and thus ensure the sustainability of the Lithuanian economy and
increase the export volume.

It is important for Lithuanian business people to respond to changes and adopt
digitalization processes quickly and efficiently.

The scale and diversity of the forth industrial revolution will also bring significant
economic, social and cultural changes that will affect the economy, governments and society.
The digital revolution will affect all major macroeconomic indicators: GDP, consumption,
investment, employment, inflation.

However, the process and the technology require considerable investment, as well as the
emphasis on economic security.
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EXAMINING THE FEASIBILITY OF INDUSTRY 4.0 FOR THE REAL
ESTATE SECTOR WITH A LENS OF VALUE AND JOB CREATION
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Abstract: A fourth industrial revolution Industry 4.0 is characterized by massive implementation of
Cybernetics on the road to an end-to-end value chain with Industrial l1oT and decentralized
intelligence in manufacturing, in production, logistics and the industry, in service of human needs.
Each individual branch of industry like real estate, health, transportation, trade, agriculture, and
others have been targets of digital transformation. In the era of smart and digital development,
companies are interested in solutions that allow their processes, machines, employees, and even the
products and services themselves, to be integrated into a single integrated network for data collection,
data analysis, the evaluation of company development, and performance improvement. Industry 4.0
did not pass and the real estate sector: land and individual real estate objects management, land
administration, real estate market infrastructure, formed by banks, real estate, valuation, insurance
organizations, and trustees. As digitalization disrupts society, concern is growing about how it is
affecting issues such as jobs, education, value creation, management and security. This article
discusses the major features of the four industrial revolutions, the opportunities and the challenges of
the fourth industrial revolution through the prism of real estate industry.

Keywords: Internet of Things (10T), Industry 4.0; business intelligence; Cyber Physical System; value
chain; sustainable development; knowledge management; real estate.

JEL Classification: L16, 032

1. INTRODUCTION

The concept of smart sustainable development and inclusive growth are rapidly gaining in
importance and relevance as they are seen as vital contributors to addressing the pervasive
and challenging social-economic issues of the 21% Century®®. A fully functioning smart
territorial development is the most important factor to enhance the economy of countries in
the European and other regions and promote long-term sustainable development and growth®’.
Growth involves numerous aspects that should be based on knowledge and innovation (smart
growth) and must include a complex of others aspects: promoting a more resource efficient,
greener and more competitive economy (sustainable growth), fostering a high-employment
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economy delivering social and territorial cohesion (inclusive growth). Industry 4.0 has the
potential to improve productivity and competitiveness, increase energy and resource
efficiency and effectiveness and hence to protect the environment and provide opportunities
for developed and developing countries to achieve economic growth and sustainable
development in line with the 2030 Agenda for Sustainable Development. [*]. This also
include new innovative approaches to development of the circular economy; the role of
strategic partnerships; the role of agreed standards for the exchange of data and components
in the digital ecosystem; data security and privacy issues; loss of jobs; and digital gaps. The
physical components of production and service systems are being transformed by smart,
digital networking into cyber-physical systems (CPS), allowing for the management of
processes in real time across great distances and customized products and services [*°]. Major
challenges for businesses in the Industry 4.0 environment are mass customization, effective
and efficient supply chain, getting timely information of customer needs and wants, smart
work environment, and the right combination of products and services. Industry 4.0 requires
better management of products, just in time production, and a more efficient time to market
[°°]. No doubt, these are very challenging and real issues for Industry 4.0, but most studies
only discuss the technological aspects and focus on only manufacturing firms, but ignore the
service sector. This study addresses these issues by considering the Industry 4.0 concept and
its impact on the real estate sector. The concept of Industry 4.0 is very useful for the real
estate sector, as personalized service, efficient supply and value chain, agility, smart work
environment, use of big data for up to date information of customer preferences, highly
customized services at lower cost, and digital enhancement can really affect the customer
satisfaction, loyalty, and the perceived service quality.

2. DIGITAL TECHNOLOGIES IN REAL ESTATE AND RELATED INDUSTRIES.

How exactly is the real estate landscape changing by innovative technologies? Here it is
several examples bellow.

1. Inclusive spatial planning technologies. Companies in this vertical are focused on
various aspects of urban, rural and community planning, including improving processes
related to land release, planning approvals, protection and use of the environment, and the
enhanced design of the urban environment. Examples Include: 1. Urban design software 2.
Virtual reality and simulation technology 3. Mapping platforms 4. Satellite technology 5.
Beacon technology. Specialized platforms, receiving the name of the PPGIS-public
participation GIS/PPSS-The Public Participation support system, have provided a lot of new
optimization features the best decision-making the use of certain areas with the assistance of
volunteers on the principles of crowdsourcing and even crowdfunding [].

%8 UNIDO, 2016. Industry 4.0. Opportunities and Challenges of the New Industrial Revolution for Developing
Countries and Economies in Transition. Panel discussion online]. [cit.2018-10-01]. Available at:
https://www.unido.org/sites/default/files/2017-01/Unido_industry-4_NEW _0.pdf

% Porter, M.E.; Heppelmann, J.E. How smart, connected products are transforming competition. Harv. Bus. Rev.
2016, 92, 18.

80 Jansiti, M.; Lakhani, K.R. Digital ubiquity: How connections, sensors, and data are revolutionizing business
(digest summary). Harv. Bus. Rev. 2014, 92, 91-99.

61 Maria Panagiotopoulou and Anastasia Stratigea. Spatial Data Management and Visualization Tools and
Technologies for Enhancing Participatory e-Planning in Smart Cities / Smart Cities in the Mediterranean Coping
with Sustainability Objectives in Small and Medium-sized Cities and Island Communities. Springer International
Publishing AG 2017. P. 31-57.

Eric S. Belsky, Nicholas DuBroff, Daniel McCue, Christina Harris, Shelagh McCartney, and Jennifer
Molinsky. Advancing Inclusive and Sustainable Urban Development: Correcting Planning Failures and
Connecting Communities to Capital. Harvard College, 2013 [online]. [cit.2018-10-01]. Available at:
http://www.jchs.harvard.edu/sites/default/files/jchs_isud_2013.pdf
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2. Digital design & construction technologies. Construction technology has experienced
rapid changes in recent years associated with the growing use of computers, software
development, automation and offsite construction [°2]. Companies in this category are focused
on the tools and processes used for the design, development and construction of residential,
commercial and industrial real estate projects [%*]. Digital and innovative construction
technologies in countries can be divided in several areas: Virtual reality and simulation
technology, Enhanced architecture and design software, Project and cost management tools,
Smart building platforms and artificial intelligence, Construction and workforce management
solutions, Building material innovation, Material sourcing platforms, Beacon technology,
Project finance and investment platforms. Examples include 1) Building Information
Modelling (BIM), 2) Offsite construction, 3) New cutting-edge technologies (NCETS). 4)
Indoor mapping, 5) different applications like 3D cadastre and GIS-applications.

3. Search, Sale & Acquisition technologies. Companies in this category are focused on
the tools, processes and business models for searching, marketing and acquiring new and
existing residential, commercial and industrial real estate. Examples Include: Buyer search
and discovery tools including listing portals; Agent search tools including agent lead
generation and management solutions; Virtual reality and simulation technology; Online
brokerage, sales and auctions; Peer-to-peer brokerage; Inspection management software;
Transaction management software; Broker back-office and infrastructure; CRM and lead
management solutions; Property marketing and sales solutions, including social marketing
and marketing automation; Acquisition finance and investment platforms, including
crowdfunding, peer-to-peer lending and on-demand finance solutions, blockchain
technologies.

“Blockchain offers an open source, universal protocol for property buying, conveyancing,
recording, escrow, crowdfunding, and more. It can reduce costs, stamp out fraud, speed up
transactions, increase financial privacy, internationalize markets, and make real estate a liquid
asset.” — International Blockchain Real Estate Association (IBREA) [%4]. They have already
been used to resolve land disputes, reaching consensus without the involvement of any
intermediary, implementing legal relations through the smart contracts. Real estate
applications have still more in common with supply chain than digital currency, so we should
begin to take notice of blockchain and its potential to transform the real estate industry.

4. Leasing & Management. Companies in this category are focused on the tools,
processes and business models used for the leasing and management of residential,
commercial or industrial real estate, from single properties through to solutions designed for
complex property portfolios. Examples Include: E-Government, Auto consulting
Technologies, List and search services, Peer-to-peer leasing, Inspection management
software, Transaction management software, Internet of things, Beacon technology, Multi-
layered Technologies for remote sensing of the Earth, Tenant screening technology, Lease
and revenue management software, Digital mortgage Technologies, Smart building platforms
and artificial intelligence, In-venue marketing technologies, Broker back-office and

52 Dr Mehran Eskandari Torbaghan, Carlo Luiu & Dr Michael Burrow. Applications of digital and innovative
construction techniques in lower-income countries. UK Government’s Department for International
Development (DFID) report, 2017 [online]. [cit.2018-10-01]. Available at:
https://assets.publishing.service.gov.uk/media/5a7054beed915d265¢511f6a/240_Construction_technologies_for
_LICs.pdf
8 Steven Maarbani. Real Estate Technology Threat or Opportunity? White Paper: The Future of RealTech.
KPMG and Real Tech Ventures, May 2017. [online]. [cit.2018-10-01]. Available at:
https://assets.kpmg.com/content/dam/kpmg/au/pdf/2017/real-estate-technology-threat-or-opportunity.pdf
Blockchain application in the real estate industry: Overview of projects that have been launched or are
approaching deployment. iOlite platform. [online]. [cit.2018-10-01]. Available at:
https://iolite.io/static/pdf/iOlite-Whitepaper.pdf
64 M. Alshehri, S. Drew. Implementation of e-Government: Advantages and Challenges. [online]. [cit.2018-10-
01]. Available at: https://core.ac.uk/download/pdf/143886366.pdf
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infrastructure, CRM and lead management solutions, Property marketing and sales solutions
including social marketing and marketing automation.

E-Government Technologies. These technologies have been currently considered as means
of improving services and reducing costs of administrative procedures in construction,
housing, registration real property rights fields, levels of organizational processes by
streamlining and re-organizing operating procedures saving time and increasing the
transparency, effectiveness and efficiency in the public sector [%°]. They make an essential
change in the whole society structure, values, culture and the ways of conducting business by
utilizing the potential of ICT as a tool in the daily work. Advantages and benefits of e-
government implementation are the same for both developed and developing countries [%¢]. E-
government applications allow people, businesses, and government sectors to access to
available government information 24 hours a day, 7 days a week, which improves the quality
of these services.

Unlimited users auto consulting Technologies for execution of business processes on the
real estate market. These transformation in-the-cloud technologies into mobile applications
allow feel managers as a people without special education.

The Multi-layered Technologies for remote sensing of the Earth. They totally transformed
"feedback™ real property administration system, since in fact, continuously monitoring its
State permit without physical surveys to detect compliance violations without physical
examinations, to detect violations of compliance without leaving the area, reduce the risks of
losses in emergency situations. These technologies lead to revolution in the area of cadastral
engineering as well because they allow land plots surveying using SLAM methods [*].

The artificial intelligence technologies lead to an acceleration of State registration of real
estate property from a dozen days for units of seconds; robots-registrars replace humans-
registrars and use of expert systems and artificial intelligence, (in particular the application of
neural networks) to real estate forecasting [°].

Digital mortgage Technologies. Includes the three primary value enablers — borrower
collaboration, digital back office, and third-party collaboration. Fully interconnected, these
enablers can position a lender to deliver an integrated mortgage solution across the product
lifecycle that enhances customer experience, increases efficiencies and drives down costs in
making decisions on mortgage lending, from several minutes to several hours [°].

Internet of things Technologies IoT. Things, chatting with each other, make a decision and
replace facility managers [°]. For Facilities Management, loT offers the possibility to
understand in real-time what is happening throughout every aspect and component of a
building and its operation, and can provide valuable contextualized data for analytics. The
‘golden egg’ for facilities management is the attainment of predictive instead of reactive

8 V. Ndou, E-government for developing countries: opportunities and challenges. The Electronic Journal

on Information Systems in Developing Countries vol. 18, no. 1, pp.1-24, 2004

% Nils Kok, Eija-Leena Koponen, And Carmen Adriana Martinez-Barbosa. Big Data in Real Estate? From
Manual Appraisal to Automated Valuation. Special Real Estate Issue 2017 [online]. [cit.2018-10-01]. Available
at: https://sustainable-finance.nl/upload/researches/Kok-et-al_Big-Data-in-Real-Estate.pdf

57 E. Torres-Martinez, M. Schoeberl, and M. W. Kalb, “A Web of Sensors: enabling the Earth Science Vision,”
Proceedings of the International Geoscience and Remote Sensing Symposium, Toronto, Canada, June 2002.

8 Peter Rossini. Using Expert Systems and Artificial Intelligence For Real Estate Forecasting. Sixth Annual
Pacific-Rim Real Estate Society Conference proceeding, 2000 [online]. [cit.2018-10-01]. Available at:
http://www.prres.net/Proceedings/..%5CPapers%5CRossini_Using_Expert_Systems_and_Atrtificial_Intelligence
_for_RE_Forecasting.pdf

8 Ashish Shreni, John Geertsema, Justin Wellen. The Path Ahead for Mortgage Digitization. Cognizant, 2018
[online]. [cit.2018-10-01]. Available at: https://www.cognizant.com/whitepapers/the-path-ahead-for-mortgage-
digitization-codex2480.pdf

0 10T Technology Working Group. Internet of things for facilities management. Guidance notes for facility
managers. British Institute of Facilities Management June 2018 [online]. [cit.2018-10-01]. Available at:
https://www.bifm.org.uk/bifm/filegrab/bifm-guidancenotes-internet-of-things-for-fm-
final.pdf?type=documents&ref=6594
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maintenance to reduce downtime of assets and aid efficient labour management, amongst
other benefits. This allows a facilities management professional to identify and make
informed decisions on how to ensure their facilities are operated and maintained to optimal
efficiency. Acting on the knowledge gathered and analysed through 10T can help encourage a
reduction in operational and maintenance costs, lower energy use leading to lower greenhouse
emissions, promote building user well-being and stimulate demand for further loT
technological advancements.

Across all of the categories above, Data & Analytics tools and Sustainability focused
innovation are also having a signifcant impact. The following section expands upon both of
these additional categories and lists examples of the technology solutions being developed in
each category.

5. Data & Analytics. Companies in this category are focused on developing tools
designed to identify, collate and analyse relevant data to enhance operational efciency, inform
decision making and improve the experience of participants across the residential, commercial
and industrial real estate sectors. Examples Include: 1. Big data aggregation and management
tools 2. Information crowd sourcing tools 3. Content, data and information portals 4. Tenant
and visitor in-venue experience and engagement solutions 5. Tenant and visitor in-venue
loyalty, transaction and value add solutions 6. Automatic valuation Technology.

Automatic valuation Technology of real estate uses Big data. These technologies have
become gradually displace specialists- valuers ['].

6. Sustainability. Companies in this category are focused on developing tools and
materials designed to: 1. Enhance building sustainability, 2. Enhance environmental
sustainability, 3. Improve energy efciency outcomes.

Industry 4.0 aims at digitalization all the value chain, beyond 2030 the world will evolve
towards a complete digital ecosystem that encompasses the integration of research,
production, services, marketing, and sales in a fully integrated digital system.

Mackinsey Global Institute (MGI) employed a simple model for assessing digitalization of
USA industry based on 3 broad categories namely Digital assets (Computers, servers,
networks and software), Digital usage (Usage in the form of transactions, customer and
suppliers interactions together with internal processes using digitization) and Digital workers
(The degree to which digital tools are put in the hands of employees to ramp up productivity)
with 27sub- indicators []. Digital usage and Digital workers were found to make the most
crucial difference for increase of efficiency.

The most digitally advanced industry sectors were found to be in ICT, media, finance, and
professional services—no surprises there, especially for the early-adopting technology sector,
which more often than not acts as a digital pathfinder. Many industries are in the early stages
of digitization with plenty of room for growth. The utilities sector and real estate were cited as
a good example of an industry that could be at the forefront of future digital expansion.

Some sectors are highly digitized at one end of the scale (health care for example in
diagnostics), but have a large workforce that uses only basic—or sometimes no—digital
technology, ultimately slowing the overall pace of digital adoption.

Industries that are both local and labor-intensive (construction, leisure, hospitality) tend to
have low digital usage, especially in their customer transactions.

Government, while having the greatest share of GDP and the highest share of employment,
rated poorly across all three digitization categories. This should not come as a great surprise
given the bureaucratic, regulated, and non-competitive environment in which our
administrators all too often operate.

I McKinsey Global Institute. Digital America: A Tale Of The Haves And Have-Mores. Executive Summary.
December 2015. [online]. [cit.2018-10-01]. Available at:
https://www.mckinsey.com/~/media/McKinsey/Industries/High%20Tech/Our%20Insights/Digital%20America%
20A%20tale%200f%20the%20haves%20and%20have%20mores/MGI1%20Digital%20America_Executive%20S
ummary_December%202015.ashx
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The real estate sector is the largest and most valuable asset class in the world, and it has
managed to operate into the present day with relatively minimal innovation. As an asset class,
direct real estate appeals to a broad range of investors and is seen as a relatively low-risk
asset. As sector participants, such as developers, agents and financiers, continued to profitably
provide real estate product to an eager market, many argued there had been very little reason
to innovate ...until now.

As the allocation of venture capital funding by an increasing band of global investors is
deployed to uncovering and developing the digital innovation of the future, traditional
operators will come under increasing pressure to adapt or perish.

3. DIGITAL TRANSFORMATION AND WORKFORCE.

Companies in leading sectors have workforces that are 13 times more digitally engaged
than the rest of the economy. In lagging sectors, the digital engagement of the workforce can
be erratic; some organizations have made progress in certain areas but have not yet addressed
foundational tasks their workers perform.

These and many other technologies of the “digital economy of the real estate sector” entail
the reduction of traditional jobs, and therefore they often encounter resistance from citizens.

It seems to the authors that in this area, under the conditions of the fourth industrial
revolution, there are certain prospects for solving this problem of job cuts. All of them are
associated with the creation of new jobs, but with different approaches.

The first approach is connected with the training of specialists of a wide specialization
(universalism). The practice of training universal specialists emerged: simultaneously in the
field of management, and in the field of economics, and in the field of physics. Graduates
work in the field of designing, planning and programming the development of territories, and
in the field of environmental management. In addition, specialists with knowledge of geo-
information and space technologies need health care, educational organizations, logistics, and
travel companies.

Graduates work in the field of cartography, geoinformatics, telecommunications,
economics, state and municipal management, geoecology, landscape design, tourism, and
urban planning. The second approach is connected with the expansion of the field of activity
of traditional specialties but on the basis of innovative technologies. For example, the
roadmap for digitalization of real estate brokers (realtors) (gradually disappearing profession)
of Belarus provides for expanding their activities in managing an unlimited number of real
estate objects, condominiums using a single national interactive industrial Web platform
integrated with the Internet of Things lI0T. Another approach is related to the transition of real
estate professionals to the IT sphere as business analysts, specialists in designing artificial
intelligence systems with training, and developers of mass AVM models.

It is obvious that a wide profile of land management, real estate, becomes part of the
process of education of land surveyors, real estate managers using an interdisciplinary,
problem-oriented approach. This approach ensures the connection of academic programs with
a wide range of functions and tasks in real estate with numerous modern challenges. Different
disciplines should be taught on the principle of "learning-through-performance of work." The
art of problem-solving should be taught through a project-oriented approach to education with
an emphasis on the development of self-education skills "learning-learning”. This approach
even allows you to teach what is not yet but will appear in the future. Undoubtedly, the main
challenge of the future is constant change. To cope with this constant change, the educational
base must be more flexible.

CONCLUSION
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Forget location. The new battle - ground in real estate, is technology, technology,
technology.

Global technology entrepreneurs and investors have already begun turning their attention
to reinventing the real estate sector, through business model innovation and product
innovation. Going digital is an opportunity to reinvent core processes, create new business
models, and put the customer at the center of everything. Companies are using digital tools to
raise the bar in operational effciency, customer engagement, innovation, and workforce
productivity. Early examples, such as Airbnb, WeWork and Amazon demonstrate how digital
disruptors can materially impact the markets in which they operate, leaving incumbents
scrambling to catch up. Consumer expectations of real estate digitalization and their
experience with the built environment have been elevated. As innovation in other industries
continues to power ahead, consumer expectations will continue to put pressure on the real
estate sector to innovate.

The volume and depth of innovation will increase, with more specialized technological
solutions for nuanced real estate challenges as well as growing competition for more
generalized solutions. Large real estate corporates — from agencies to developers, financiers to
portfolio managers — will need to understand the latest in innovation and implement strategies
to integrate those advancements into their projects and businesses in order to stay ahead of the
pack. However, introducing a cost effective and impactful corporate innovation and venturing
strategy into traditional real estate organisations comes with a number of material challenges.

Real estate sector specialists will begin to exit the major real estate corporates and
consulting firms to build new businesses that focus on solving problems familiar to them in
more agile, rewarding working environments. As dissatisfaction with the slow-moving titans
increases, this exodus will begin to affect the ability of major corporates to attract and retain
entrepreneurial talent at all levels.

The impact on the labor market is mixed with widespread dislocation of workers but a
proliferation of digital tools that offer new ways of working, matching skills, and acquiring
skills.

University graduates must have the skills to adapt to a rapidly changing labor market, they
must have the skills to solve the still unknown problems of the future. The fact is that
professional and technical skills can be acquired and updated at a later stage of their career,
while theoretical problem- solving skills, self-development skills can be achieved only
through the process of academic preparation at universities. To cope with this constant
change, the educational base must be more flexible, universal and digital technologies
oriented.
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VYSKUM A VYVOJ AKO PREDPOKLAD STVRTEJ PRIEMYSELNEJ
REVOLUCIE

RESEARCH AND DEVELOPMENT AS A SUPPOSITION OF THE FOURTH
INDUSTRIAL REVOLUTION

Jana SOCHULAKOVA™

Abstrakt: Vdaka nastupu digitalizacie prichadza Stvrta priemyselnej revolucia, ktora prindsa nové
poZiadavky na priebeh a Strukturu podnikovych procesov, kvalitativne meni metody a pristupy v
manazmente, vyziada si enormni zmenu a rozSirenie vzdelania, schopnosti a zrucnosti ludskej
pracovnej sily, prinesie vyrazny posun v ekonomike. Stvrta priemyselnd revoliicia znamend prechod od
fazy jednoduchej digitalizacie k inovaciam. Informacné a komunikacné technologie stoja v epicentre
Stvrtej priemyselnej revolucie a su faktorom ekonomickych a spolocenskych zmien. Zmeny, ktoré
prinesu  technologické trendy v Industry 4.0, mozu ovplyvnit' vyraznym sposobom slovensku
ekonomiku. V inovacnom a technologickom napredovani zohrdva vyznamni uilohu vyskum a vyvoj.
V prispevku sa zameriame prave na oblast vyskumu a vyvoja. Zhodnotime vyvoj vydavkov na vyskum
a vyvoj v Slovenskej republike v obdobi 2010-2017.

Kruacové slova: Industry 4.0, inovdcie, vyskum a vyvoj, klastre

Abstract: With the onset of digitization, the Fourth Industrial Revolution, is coming new demands on
the course and structure of business processes, qualitative change of methods and approaches in
management, requiring enormous change and widening of education, abilities and skills of the human
labor force, will bring an annual shift in the economy. The Fourth Industrial Revolution means the
transition from the simple digitization phase to innovations. Information and communication
technologies are the center of the Fourth Industrial Revolution and are a factor of economic and
social change. Changes that bring technology trends into Industry 4.0 can significantly affect the
Slovak economy. R & D plays an important role in innovative and technological progress. The
contribution is focused on research and development. We will evaluate the development of R & D
expenditure in the Slovak Republic for the period 2010-2017.

Key words: Industry 4.0, innovation, research, development, clusters

JEL Classification: L16, 032

1. UVOD

Technologicky pokrok aktualne konceptualizovany v tedrii a hospodarskej politike ako
Stvrta priemyselna revolucia, resp. Industry 4.0, predstavuje pre slovenski ekonomiku v
nasledujiicom obdobi jednu z najviaGsich vyziev. Stvrta priemyselna revolucia predstavuje
uplne novu filozofiu prinaSajucu zmeny do mnozstva réznych oblasti, od priemyslu, cez
technickl Standardizéciu, bezpecnost, vzdelavanie, vedu a vyskum a po trh prace a socialny
systém. Podl'a Ministerstvo hospodarstva Slovenskej republiky koncept Industry 4.0 treba brat
ako celostatnu prioritu, pretoze Industry 4.0 pretransformuje slovensky priemysel a je
predpokladom zvySenia konkurencnej vyhody podnikov. Tato transformécia bude zalozena na
tvorbe pridanej hodnoty z inovacie produktov a procesov, ¢im vznikne inteligentny priemysel
budicnosti, ako jeden z pilierov rozvoja hospodarstva Slovenska so zna¢nym vplyvom na
spolo¢nost’.[5] V prispevku sme sa zamerali na analyzu stavu a vyvoja vydavkov na vyskum
a vyvoj a inovacnych procesov na Slovensku. Fungujuci a silny narodny inovacny systém a

2 Ing. PhD., FSEV TnUAD v Tren¢ine, Studentska 3, Tren¢in, Slovenska republika, e-mail:
jana.sochulakova@tnuni.sk
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systém vyskumu a vyvoja patria k nevyhnutnym predpokladom efektivneho zapojenia do
procesov Stvrtej priemyselnej revolucie.

2. INDUSTRY 4.0

Strategicka linia Industry 4.0 vznikla v Nemecku ako reakcia na pokles priemyselnej
vyroby po uniku vyrobnych kapacit do lacnejsSich krajin. Do iniciativy sa zapojili popredné
nemecké koncerny ako Siemens, Bosch, Schunk ¢i Volkswagen. Ciel'om je reindustrializovat’
Nemecko Spickovymi technoldgiami, schopnymi konkurovat’ aj tej najlacnejSej pracovnej
sile. Zaroven sa vytvori mnozstvo pracovnych miest pre vysoko kvalifikovanych l'udi a
rozsiria prilezitosti pre d’alsi vyskum a vyvoj.

V roku 2011 nemecky vyskumny zvéz pre vedu a ekonomiku prisiel s vyskumnym
programom s cielom udrzat Nemecko ako krajinu na vysokej technologickej urovni a
program nazvali Industridlna revolucia 4.0, resp. Industry 4.0. Podla nich I 4.0 odzrkadl'uje
spolocenskll zmenu spdsobent prepojovanim fyzického, virtudlneho a socidlneho sveta. Je to
v podstate celospolocenskd zmena zasahujica oblasti priemyslu, technickej Standardizacie,
bezpecnosti, vzdeldvania, pravneho rdmca, vyskumu, prepojenia, az po socidlne systémy, trh
prace a naroky na pracovnikov, ich vzdelanie a Specializaciu.

Hlavnd z myslienok, pre¢o sa tato filozofia a teda tento pojem ujal a preco sa zacal
presadzovat, je oCakdvany narast produktivity, vyrobnej efektivity, znizenie energetickej a
surovinovej narocnosti vyroby, optimalizovanie logistickych tras, inteligentnd infrastruktura a
mnoh¢é iné¢ s tym spojené, prepojené veci suvisiace s rastiicou konkurenciou a tlakom na
znizovanie spotreby pri vyrobe v spojeni s vyuzivanim novych technologii. [7]

Schopnost’ ekonomiky adaptovat’ sa na aktualne, ako aj o¢akavané technologické zmeny je
dand mnohymi faktormi. Za jeden z hlavnych mézeme povazovat jej inovacni uroven.
Inovacnou turoviiou krajiny chipeme subor faktorov najmd vzdelanej pracovnej sily,
kvalitného vyskumu a vyvoja, intenzity financovania, ale aj niektorych vystupovych
indikatorov, ako je podiel intenzivne naroénych odvetvi v Struktire ekonomiky,
zamestnanosti alebo exportu a uroven produkcie duSevného vlastnictva. Po¢ntc druhou
priemyselnou revoliciou zohrava v inovacnom a technologickom napredovani hlavna tlohu
vyskum a vyvoj. D4 sa preto predpokladat’, ze aj v ramci Stvrtej priemyselnej revoltcie bude
postavenie narodnej ekonomiky zévisiet od velkosti a vykonnosti narodného systému
vyskumu a vyvoja a intenzity zapojenia sa do medzindrodného systému vyskumu a vyvoja.

3. VYSKUM A VYVOJ V SLOVENSKEJ REPUBLIKE

Slovensko je krajinou s konkurenénym technickych zdzemim a s dlhoro¢nou tradiciou
priemyselného vyskumu a vyvoja. Disponuje aktivne pdsobiacim vyskumno-vyvojovym
personadlom participujicim na Spi¢kovych domacich a medzindrodnych projektoch, ma
dostupnt inziniersku a vedeckt zakladiiu, ma vybudovani vyskumno-vyvojovu siet’ tvorenu
priemyselnymi vyskumno-vyvojovymi organizaciami, vedecko-vyskumnymi pracoviskami na
technickych a prirodovednych univerzitach, vyskumnymi tstavmi Slovenskej akadémie vied
a zahrani¢nymi vyskumno-vyvojovymi centrami. Tato vyskumno-vyvojova zékladna je dobre
prepojena aj s d’alSimi zainteresovanymi instituciami ako st priemyselné zdruzenia, zvézy,
klastre, agentury na podporu vyskumu, vyvoja a inovécii, biznis inovacné centré a inkubatory,
vedecko-technologické parky, ale aj softvérové vyvojové firmy.

O schopnostiach slovenskych vyskumnikov, vyvojarov a inzinierov sa uZz presvedcili
viaceré¢ zahrani¢né spoloc¢nosti, ktoré¢ si zriadili na Slovensku svoje R&D centra ako napr.:
Johnson Controls, ON Semiconductor, Leoni, BSH, ThermoSolar, Sauer Danfoss, Krauss
Maffei, Ness, Siemens, Alcatel-Lucent, Miihlbauer, Continental Automotive Systems,
Elastogran a d’alSie. [8]
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Vydavky na vedu a vyskum na Slovensku od roku 2010 az do roku 2015 neustéle rastu,
pricom vyraznejsi podiel pocas celého analyzovaného obdobia tvoria bezné vydavky.
Percentualny podiel vydavkov na vyskum a vyvoj z HDP dosiahol v roku 2015 svoje
maximum a to 1,18% HDP. NavySenie percentudlneho podielu celkovych vydavkov na
vyskum a vyvoj za rok 2015 bolo sposobené vylucne kapitdlovymi vydavkami, pricom sa
vyrazne ¢erpalo zo Strukturdlnych fondov. V roku 2016 nastal pokles, na vyskum a vyvoj sa
vynalozilo 640835000 Eur, ¢o predstavovalo 0,79 % HPD.

Tabulka 1: Vydavky na vyskum a vyvoj v SR v tis. Eur

Vydavky na vyskum a vyvoj Podiel vydavkov

spolu kapitalové bezné nrfl Vyskum a

vyvoj z HDP

(v %)
Rok

2010 416 369 63 073 353 296 0,62
2011 468 439 94 799 373 641 0,66
2012 585 225 109 337 475 889 0,80
2013 610 876 97 300 513 576 0,82
2014 669 632 115 698 553 934 0,88
2015 927 272 374 186 553 086 1,18
2016 640 835 45 814 595 021 0,79
2017 748 955 72776 676 179 0,88

Zdroj: www.statdat.statistics.sk

V roku 2016 vynalozili &lenské $taty EU na vyskum a vyvoj celkovo viac ako 300 miliard
EUR. Intenzita vyskumu a vyvoja, t. j. vydavky na vyskum a vyvoj ako percento HDP, zostali
minuly rok na Grovni 2,03 %.

Tabulka 2: Vydavky na vyskum a vyvoj spoluv tis. Eur v ¢leneni podl’a regionov

2010 2011 2012 2013 2014 2015 2016 2017
Bratislavsky kraj 208 159 242739 | 317112 1346919 | 311 168 | 384 880 | 319 931 | 383 071
Trnavsky kraj 27996 |33565 [25293 [29187 [48742 |97749 41492 |40098
Trenciansky kraj 47520 26742 |30805 |31337 |55638 [52150 |57001 |95894
Nitriansky kraj 18 776 21298 (25209 |20186 |52768 |88226 |36876 |37349
Zilinsky kraj 31043 42190 |60787 |61884 |77971 (134196 (59592 |59719
Banskobystricky kraj | 18 775 26320 29938 |33126 |34814 (44540 |37743 |37334
PreSovsky kraj 11 588 13344 |17440 19813 [23744 23061 |25353 |20202
Kosicky kraj 52 507 62238 |78637 |68419 (64782 |102467 62843 |75285

Zdroj: www.statdat.statistics.sk

Z regiondlneho hl'adiska su vydavky na vyskum a vyvoj koncentrované do Bratislavského
kraja, ktory vyrazne prevySuje vSetky ostatné kraje. Do Bratislavského kraja smeruje viac ako
40% vsetkych vydavkov. Naopak v najmensej miere je vyskum a vyvoj podporovany v
PreSovskom kraji.

V tabul’ke 3 vidime zhodnotenu Struktiru vydavkov na vyskum a vyvoj. V roku 2017 bola
skoro polovica vydavkov zo S$tatnych zdrojov. Slovensko zaznamenalo pomerne pozitivny
vyvoj v intenzite verejnych vydavkov na vyskum a vyvoj, ked v roku 2015 sa dostalo na
Groven 120 % priemeru EU. Tento fakt mdZeme pripisat’ Eerpaniu zo §trukturalnych fondov
EU a Kohézneho fondu. Otézna je ale udrzatenost financovania vyskumu a vyvoja aj
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v buducich rokoch z verejnych prostriedkov. Slovenskd ekonomika v eurdpskom kontexte
zostava len miernym inovatorom s pomerne znaénym zaostdvanim vo ve [kej ¢asti faktorov
inova¢ného rozvoja. V roku 2016 predstavovali najvacsi podiel prostriedkov vynaloZenych na
vedu a vyskum podnikatel'ské zdroje. Zaujem podnikatel'ského sektora o oblast’ vyskumu a
vyvoja je zo strany Statu podporovana prostrednictvom dotécii vo forme stimulov pre vyskum
a vyvoj. Zahrani¢né zdroje investovali do vyskumu a vyvoja najviac v roku 2015, v ktorom
boli hlavnym zdojom investicii do vyskumu a vyvoja. V poslednych dvoch rokoch ich podiel
vyrazne klesol.

Tabulka 3: Struktira vydavkov na vyskum a vyvoj v %

Ukazovatel 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Podla Podnikatel'sky sektor | 42,09 | 37,18 | 41,35 | 46,26 | 36,84 | 27,95 | 50,36 | 54,12
sektorov Statny (vladny) sektor | 29,96 | 27,66 | 24,52 | 20,48 | 28,34 | 27,86 | 21,44 | 20,81
Sektor vysokych kol | 27,64 | 34,95 | 34,03 | 33,10 | 34,42 | 43,79 | 27,71 | 24,67
Sukromny neziskovy 031| 021 0,10| 05| 041 | 040| 049 | 041
sektor
Podla Podnikatel'sky zdroj 35,06 | 33,85 | 37,71 | 40,19 | 32,21 | 25,06 | 46,22 | 35,50
zdrojov Statny (vladny) zdroj | 49,57 | 49,75 | 41,57 | 38,90 | 41,38 | 31,94 | 40,99 | 49,03
financovania | Ostatné narodné 0,70 | 2,24 | 2,07 | 294 | 2,72 | 357 | 2,08 | 1,72
zdroje
Zahrani¢né zdroje 14,67 | 14,16 | 18,65 | 17,97 | 23,68 | 39,43 | 10,71 | 13,74
Podla Prirodné vedy 19,92 | 20,72 | 20,48 | 17,71 | 17,77 | 15,94 | 16,27 | 19,56
vednych Technické vedy 53,59 | 47,68 | 46,92 | 51,01 | 48,77 | 48,02 | 55,77 | 58,14
oblasti Lekarske a 710 | 7,96 | 846 | 895| 998 | 7,48 | 6,65| 5,10
farmaceutické vedy
Pddohospodarske 820| 757 | 6,74| 318 | 694 | 797 | 6,29 | 5,23
vedy
Spoloc¢enské vedy 699 | 846 | 744 | 750|10,34|17,14| 991 | 7,21
Humanitné vedy 421 | 762| 996 |1165| 6,21 | 345 | 512 | 4,77
Podla Zéakladny vyskum 46,27 | 48,87 | 47,34 | 44,09 | 45,10 | 42,78 | 40,39 | 37,22
¢innosti Aplikovany vyskum 23,67 | 24,63 | 23,46 | 23,83 | 28,42 | 30,26 | 23,67 | 22,82
vyskumua | Vyvoj 30,05 | 26,50 | 29,20 | 32,08 | 26,48 | 26,95 | 35,94 | 39,96
vyvoja

Zdroj: www.statdat.statistics.sk

Viac ako polovica vydavkov je smerovana do technickych vied, necelych 20% podporuje
prirodné vedy. Az do roku 2016 bola najvacsi podiel vydavkov vynakladany na zikladny
vyskum. V roku 2017 uz viacsi podiel smeroval do oblasti vyvoja.

Z pohl'adu vyvoja poctu pracovnikov v oblasti vyskumu a vyvoja na Slovensku v prieehu
analyzovaného obdobia mierne stupa, pricom je samozrejné, Ze najvacsi podiel tvoria prave
vyskumnici. Oblast’ vyskumu a vyvoja je vo velkej miere zavisla na 'udskom potenciali,
vedomostiach a poznatkoch, viac ako iné oblasti. V oblasti vyskumu a vyvoja je potrebné
podporovat’ rozvoj nehmotného kapitdlu — l'udi a ich myslienok, poznatkov, a prepdjat ho na
realne hmotné vystupy a vysledky vyskumu. Pocet zamestnancov vyskumu a vyvoja, ktorymi
narodna ekonomika disponuje, sa tak stava hlavnym meradlom vyskumno-vyvojového
potencialu krajiny.
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Tabul’ka 4 : Struktiira zamestnancov vyskumu a vyvoja (v %)

ukazovatel’ 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Pocet zamestnancov vyskumu a 28128 | 28596 | 28880 | 27823 | 28825 | 28752 | 33252 | 33467
vyvoja (fyzické osoby k 31.12.)
Zamestnanci | Vyskumnici 85,50 | 86,41 | 86,80 | 87,84 | 87,01 | 84,85 | 83,41 | 82,79
VV podla Technicky personal 10,10 9,38 9,53 8,72 8,93 9,89 | 10,42 | 11,78
pracovného | Pomocny personal 4,40 4,21 3,66 3,44 4,06 5,26 6,16 5,43
zaradenia
Zamestnanci | s vysoko§kolskou 89,19 | 90,13 | 90,44 | 91,86 | 91,12 | 89,03 | 89,65 | 89,35
vyskumu a vysSou
a vyvoja kvalifikaciou
podla vtom:s VS 2,51 2,15 1,24 0,96 1,29 1,73 1,54 1,36
kvalifikacie | vzdelanim 1. stupia
s VS vzdelanim 2. 40,18 | 40,99 | 40,82 | 41,23 | 39,87 | 38,82 | 40,08 | 39,88
stupna
s VS vzdelanim 3. 46,51 | 46,99 | 48,38 | 49,67 | 49,96 | 48,48 | 48,02 | 48,11
stupiia
S vy&§im odbornym | 113 | 127 | 098 | 082| 125| 087 | 172 138
vzdelanim
So stredoskolskym 9,23 8,22 8,22 6,96 7,41 9,63 8,28 8,95
vzdelanim
So zdkladnym 0,44 0,37 0,35 0,36 0,22 0,47 0,35 0,32
vzdelanim

Zdroj: www.statdat.statistics.sk

AZ 90% zamestnancov vyskumu a vyvoja tvoria zamestnanci s vysokoskolskym vzdelanim 2.
a 3. stupnia. Prave oni su zamestnancami zabezpecujucimi realizdciu vyskumu a vyvoja,
vyskumnymi pracovnikmi a tvorcami inovacii.

Tabulka 5: Podniky s inova¢nou aktivitou

Ukazovatel 2010 | 2012 | 2014 | 2016
Podiel podnikov s inovaénou Z celkového poctu podniku 356 | 34,0 | 31,8 | 30,7
aktivitou (%) v priemysle a sluzbach
Malé podniky 29,3 | 298 | 285 | 24,6
Stredné podniky 43,6 | 40,0 | 37,9 | 42,7
Velké podniky 65,1 | 62,1 | 54,7 | 60,1

Podiel vydavkov na inovacie Z celkovych trzieb v inovujucich | 1,2 1,8 1,3 1,6
podnikoch v priemysle
a vybranych sluzbach v %

Struktira vydavkov na inovacie | Vnitorny vyskum a vyvoj 17,1 | 129 | 218 | 224
(v %)

Vonkaj$i vyskum a vyvoj 7,7 | 208 | 106 | 7,8

Zaobstaranie strojov, zariadeni, 716 | 62,8 | 41,4 | 63,6
softvéru a budov

Zaobstaranie ostatnych 3,6 1,8 16,6 3,2
vonkajSich znalosti

Vydavky na ostatné inovacné - 1,6 9,6 3,1
aktivity

Zdroj: www.statdat.statistics.sk

Podiel inovacne aktivnych podnikov zo vSetkych podnikov pdsobiacihc na Slovensku je
30%. Z analyzy Struktury vydavkov na inova ¢né aktivity podnikov vyplyva, Ze prevazna cast
vydavkov bola vynaloZzen4 na zaobstaranie strojov, zariadeni, softvéru a budov (viac ako
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60%), na vnutorny vyskum a vyvoj smeruje 22% vydavkov na inovacie. Ked’ sa pozrieme na
Clenenie podnikov podla velkosti, z celkového pocétu podnikov na Slovensku az 99%
predstavuju malé a stredné podniky. Ale ¢o sa tyka inove¢nej activity, z malych podnikov sa len
24% zaobera inovaénymi aktivitami, zo strednych podnikov je to uz viac — 42%. Velké
podniky, ktoré maju sice najmensie zastiipenie medzi podnikmi na Slovensku, ale az 60% z
nich investuje do inovacnych aktivit.

4. ZAVER

K efektivnym predpokladom tuspesného zapojenia sa do procesov Industry 4.0 patri
kvalitny inovacny systém a vyskum a vyvoj. Podla prieskumu realizovaného Iniciativou
zastupcov priemyslu Industry 4.0 ma na Slovensku uz tretina podnikov stratégiu Industry 4.0,
pricom prevladaju podniky so zahranicnym kapitalom. Podniky sa primarne zameriavaji na
zvySovanie vykonnosti a efektivnosti vnutornych procesov, riadenie a znizovanie
podnikovych néakladov a na rieSenia nahradzajiice nedostatok zamestnancov. [3] Viac ako
polovica podnikov sa zameriava na inovdcie pripravnej fazy vyroby, logistiku, skladovanie a
udrzbu.

Slovensko sa zarad’uje medzi krajiny s nizkym podielom financovania vyskumu a vyvoja
na HDP. V piebehu celého analyzovaného obdobia boli vydavky na vyskum a vyvoj menej
ako 0,9%. Svoje maximum dosiahlo Slovensko v roku 2015 a to 1,18 % HDP. V ramci
Stratégie Eurdpa 2020 si Slovensko urcilo ciel’ dat’ na vedu a vyskum jedno percento HDP.
Tento ciel’ je mozné dosiahnut’, ak do vyskumu a vyvoja investuje viac podnikatel'ska sféra.
Podnikové vydavky na vyskum a vyvoj dlhodobo nedosahuju priemer v EU. Jednou
Z moznosti vytvarania lepSich podmienok na vyskum a vyvoj a stimulaciu inovacii su klastre.
Podniky zdruZené v klastri st previazané spolo¢nymi technoldégiami a vedomostami, ich
Clenovaia najvzajom spolupracuju, ale zaroven aj sutazia. Vdaka ucasti v Klastri vedia
podniky rychlejSie reagovat’ na potreby zédkaznikov a vyvijat nové technologie. Klastre maja
vyrazny vplyv na konkurencieschopnost, ktora sa stala jednou z hlavnych priorit pre
rozvojovu stratégiu firiem. Prave klastre ponukaju vela moZnosti, ako moézu firmy
nadobudnut’ konkuren¢nu vyhodu ddlezita pre rast na slovenskom a zahrani¢énom trhu

ZvySovaniu vydavkov v oblasti vyskumu a vyvoja na Slovensku by mala pomdct’ aj vladou
schvéalend Stratégia hospodarskej politiky s vyhl'adom do roku 2030, ktorej cielom je
postupné pribliZzovanie sa k znalostnym ekonomikam v ramci EU. Jedno z odporu¢ani hovori
prave o postupnom zvySovani vydavkov na vyskum a vyvoj do roku 2030 tak, aby bola
dosiahnuta troveti prvej pitky krajin EU z pohladu podielu vydavkov na vyskum a vyvoj na
HDP. Jednym z hlavnych nastrojov podpory maju byt rézne danové uUlavy. Danové
zvyhodnenie stimuluje podniky k vydavkom na domaci vyskum a vyvoj. V stcasnosti su
hlavne podporované podniky, ktoré prijimaji mladych pracovnikov vyskumu a vyvoja a
podniky, ktoré zvySuji financovanie svojich vyskumnych aktivit.

Dodatok

Tento prispevok bol vytvoreny v ramci projektu VEGA reg. ¢. 1/0953/16 Hodnotenie miery
vplyvu klastrov na rozvoj regiénov Slovenskej republiky.
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AN EXAMPLE OF ELECTRONIC DOCUMENT AND WORKFLOW
MANAGEMENT SYSTEM FOR SUSTAINABILITY TRANSITION IN THE
PUBLIC SECTOR
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Abstract: Sustainability transition relies on transformation processes by changing steady practices in
the field of organisational management. Public organisations always deal with a huge amount of
documents. As a result of sustainability transition, public institutions focus on the shift from paper
documents and paper-based processes to electronic documents and processes. However, the adoption
of electronic document and workflow management system (EDWMS) is related to challenges, as not
only conducive, but also inhibiting factors could be indicated. The paper analyses the theoretical
perspectives on EDWMS adoption in the light of sustainability transition. The main focus is placed on
the technology-organisation-environment (TEO) framework. The empirical evidence are based on a
public institution case analysis, while empirical data are collected using quantitative and qualitative
methods. The paper provides a practice-based decision model for EDWMS adoption emphasising
transformation including economic, social and environmental dimensions.

Key words: sustainability transition, electronic document management system, electronic document
and workflow management system, sustainability, TEO framework

JEL Classification: 033, M15, L30

1. INTRODUCTION

Public institutions have always been associated with a huge amount of paper documents.
However, rapid growth of information technologies and the potential of these technologies for
the process improvement and institutional efficiency enhancement caused fundamental
changes. Public institutions started using information systems (IS) (Sprague, 1995). For
managing large amounts of documents, electronic document management systems (EDMS)
can be used (Sprague, 1995). The improvement of the processes can be achieved by
implementing electronic workflow management systems (EWMS) (Van der Aalst, 1998). The
synergy effect is based on EDMS and EWMS integration (Morschheuser et al. 1996) calling
that kind of information technologies (IT) an electronic document and workflow management
system (EDWMS). The present paper focuses on EDWMS.

The shift from the paper-based documents and process management to IT-based
management is challenging due to the context that influences the adoption process (Zhu and
Kraemer, 2005). Several theoretical frameworks have been proposed in regard to adoption of
IS, however the technology-organisation-environment (TEO) framework is one of the most
widely used (Groger et al., 2014). Technological factors and improvements are important, but
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the success of the EDWMS adoption is based on end-users’ acceptance of the system (Hung
et al., 2009). This implies that the barriers and the determinants of adoption success are
gaining relevance too (Ebrahim and Irani, 2005). Nonetheless, there is still a gap in the
literature concerning conducive and inhibiting factors for EDWMS in the public sector.

The role of business and other organisations striving for sustainability is well
acknowledged (Bansal, 2005; Swanson and Zhang, 2012; Baumgartner and Rauter, 2017).
Fundamental sustainability challenges address the environmental, social and economic
problems (Markard et al., 2012). The adoption of EDWMS requires to reconsider the paper-
based processes (Groger et al., 2014); it focuses on green aspects (Angeles, 2014) and cost
reduction (Ebrahim and Irani, 2005), and also incorporates the end-users’ acceptance (Hung et
al., 2009). This leads to the fact that the adoption of EDWMS is related to socio-technical
transition, i.e. a set of processes that lead to a fundamental shift in socio-technical systems
(Geels and Schot, 2010; Markard et al., 2012). The adoption of EDWMS reflects the efforts of
public institutions for a transition toward sustainability, i.e., a fundamental transformation
towards more sustainable modes of production and consumption (Markard et al., 2012).
However, the literature still lacks the recommendations (decisions) for the public sector on the
improvement of the adoption of EDWMS towards sustainability transition.

The purpose of the paper is to provide a practice-based decision model for EDWMS
adoption in public institutions seeking for sustainability transition by exploring the inhibiting
and conducive factors.

The research questions are as follows: 1. What are the factors that inhibit and facilitate the
adoption of EDWMS from the end-users’ perspective? 2. What are the possible decisions of a
public institution for the EDWMS adoption towards sustainability transition?

The paper contributes to the literature in several ways. Firstly, the paper provides insights
on the frameworks for EDWMS adoption tackling the sustainability transition perspective.
Secondly, the paper presents a practice-based decision model for EDWMS adoption in public
institutions.

The paper is organised as follows. At the beginning, definitions of EDMS, EWMS and
EDWMS are provided and the influencing factors of EDWMS adoption are disclosed. In the
next section, EDWMS is described in the context of sustainability transition. Afterwards, the
methodology is introduced. Subsequently, the survey results are presented. Finally, the
conclusions and discussion are provided.

2. THEORETICAL BACKGROUND
2.1 Adoption of information systems for document and workflow management

Public institutions were accustomed to manage paper documents and the most important
information was stored in a documented form, e.g. templates, reports, letters, memos, policy
statements, contracts or agreements. At the beginning, the introduction of IT for public
institutions was mostly limited to better and faster ways to generate, print, and transport text
documents (Sprague, 1995). However, rapid growth of technologies provided new
possibilities for public institutions: EDMS, EWMS and EDWMS could be introduced.

Generally, electronic document management is “the application of technology to save
paper, speed up the communications, and increase the productivity of business processes”
(Sprague, 1995, p. 29). EDMS allows to store and to manage multi-media format records, and
also to share documents (Ebrahim and Irani, 2005). Sprague et al. (1995) emphasises a set of
technologies aimed directly at handling documents. Thus, EDMS supports the entire life cycle
of documents and allows to create, manage, reuse and store them (Groger et al., 2014).
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However, most of the processes in organisations are based on document flows, and
information systems are needed for the workflow management. According to Caverlee et al.
(2007), workflow management, as a core IT component, allows to implement and execute
paper-based processes and tasks. Groger et al. (2014) stress that EWMS are used for planning,
management, coordination and monitoring of processes and workflows.

Seeing that documents are often linked to processes and vice versa, only completely
integrated EDMS and EWMS allow to achieve the maximum value for the organisation and
end-users (Morschheuser et al., 1996). EDWMS is treated as “an IS for the structured
creation, management, reuse and storage of electronic documents in which process models for
creation, management and execution of workflows can be stored” (Groger et al., 2014, p. 3).

Harnessing information technologies to deal with documents and processes is one of the
most important challenges facing organisations and end-users. Diversity of factors influencing
the adoption of IT makes the process more confusing. Oliveira and Martins (2011) identify
several frameworks in regard to adoption of IT: theory of planned behaviour (TPB) (Ajzen
1985, Ajzen 1991), technology acceptance model (TAM) (Davis 1986, Davis 1989, Davis et
al., 1989), unified theory of acceptance and use of technology (UTAUT) (Venkatesh et al.,
2003), DOI (Rogers, 1995), and TOE framework (Tornatzky and Fleischer, 1990). TEO
represents the organisational level, DOI represents the organisational and individual levels,
whereas TAM, TPB and UTAUT are at the individual level (Oliveira and Martins, 2011).
Some short descriptions of frameworks are provided below. As the TOE framework is one of
the most widely used (Oliveira and Martins, 2011; Zhu et al. 2003; Hoti, 2015) and the
empirical research is based on the same, the TEO analysis provided is more detailed.

DOI is “a theory of how, why, and at what rate new ideas and technology spread through
cultures, operating at the individual and firm level” (Oliveira and Martins, 2011, p. 111).
Innovativeness is related to individual (leader) characteristics, internal organisational
structural characteristics, and external characteristics of the organisation (Rogers, 1995).
Derived from socio-psychological theories, TPB explains acceptance behaviour. According to
TPB, behavioural intention is the proximal determinant of behaviour, while the former is
determined by attitude, subjective norm, and perceived behavioural control (Hung et al.,
2009). According to UTAUT, performance expectancy, effort expectancy, social influence
and facilitating conditions all play a relevant role as direct determinants of user acceptance
and usage behaviour play. As stated by the UTAUT framework, attitude towards using
technology, self-efficiency and anxiety are not direct determinants of the intention to use
technologies (Venkatesh et al., 2003). The TAM model highlights the perceived usefulness
and perceived easiness of use (Davis et al., 1989).

The TEO framework identifies three aspects of organisation’s context that influence the
process by which it adopts the IS: technological context, organisational context, and
environmental context. Technological context describes the internal and external technologies
relevant to the organisation (Oliveira and Martins, 2011); it deals with the existing
technologies in use and new technologies relevant to the organisation (Zhu and Kraemer,
2005). Organisational context encompasses the descriptive attributes of the organisation such
as scope, size, and managerial structure (Oliveira and Martins, 2011); elements that depict the
processes and situation within the organisation in more detail can also be included (Tornatzky
and Fleischer, 1990). Environmental context is the arena in which an organisation conducts its
business (industry, competitors, and dealings with the government) (Tornatzky and Fleischer,
1990).

Groger et al. (2014) proposed the research model based on the TEO framework, which is
appropriate for 1S adoption in universities. The model involves conducive factors, inhibiting
factors, and problems and challenges. The conducive factors describe possible achievements
when using of EDMS, EWMS, and EDWMS. The inhibiting factors refer to elements, which
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potentially create difficulties for the technology adoption. Meanwhile, problems and
challenges include the factors that describe the organisational situation. According to Groger
et al. (2014), conducive factors that represent the technological context are quality
improvement, time saving, cost saving, sustainability improvement, integration efforts,
cooperation/collaboration improvement, and compliance/governance. The inhibiting factors
that represent the technological context include the implementation efforts, implementation
and operation costs, technical know-know, infrastructure; the inhibiting factor that represent
the environmental context refers to the legal aspects. Time needed, process redesign, employee
acceptance, integration with the existing IS, project management, budget compliance, and
process of approval are identified as problems and challenges that represent the organisational
context (Groger et al., 2014). Seeing that universities could be treated as public institutions,
the conducive factors, inhibiting factors, and problems and challenges described by Groger et
al. (2014) are used in the present paper for the methodology of empirical research.

As it was mentioned before, the adoption of IS is challenging given the different factors
that influence the process. Tackling the IS adoption from the process improvement and
efficiency enhancement perspectives, the sustainability perspective could not be missed.

2.2 EDWMS in the context of sustainability transition

Sustainable development is the kind of development that meets the needs of the present
generations without compromising the ability of future generations to meet their own needs
(WCED, 1987). At the United Nations Sustainable Development Summit on 25 September
2015, more than 150 world leaders adopted the new 2030 Agenda for Sustainable
Development, including the Sustainable Development Goals (SDGs). The role of businesses
and other organisations in achieving sustainable development in the world were recognised as
extremely important. Organisations are expected to act responsibly and have in mind that all
their activities have an influence on society and the natural environment (Baumgartner and
Rauter, 2017).

The adoption of IS is closely related to the sustainability transitions, seeing that the
sustainability transition refers to how the green innovations and sustainable practices (in
behaviour and policy) struggle against the existing systems or regimes (STRN, 2010).
According to Markard (2012, p. 296) sustainability transitions are about “long-term, multi-
dimensional, and fundamental transformation processes through which established socio-
technical systems shift to more sustainable modes of production and consumption”.
Sustainability transitions pose formidable challenges as an area of study (Ferraro et al., 2015;
Markard et al., 2012; van den Bergh et al., 2011). Any sustainability transition is complex,
uncertain, value-laden and political. Moreover, transitions are multi-dimensional, as they
entail organisational, institutional and technological changes. Furthermore, they implicate a
variety of intertemporal tensions and potential trade-offs across multiple stakeholders. These
features make it a particularly interesting setting for organisational scholars to apply,
scrutinise and expand existing theoretical frameworks and approaches (Garud et al., 2016).

Organisations (e.g., corporations, social movements, industry associations, NGOs,
governments and regulators) individually and collectively play critical roles in sustainability
transitions as they develop new products, processes, and technologies (Kaplan & Murray,
2010), establish common industry standards (Slager et al., 2012), lobby for regulatory support
(Barley, 2007), engage in societal discourses and problem framing (Lefsrud & Meyer, 2012),
or create collective expectations (van Lente & Rip, 1998). At the same time, organisations
may also work against transitions, for instance, by maintaining the existing infrastructures,
industries, technologies and institutions (Smink et al., 2015), mobilising resources against
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major changes in environmental regulation (Hess, 2014), or perpetuating the established
technologies by associating them with sustainability (Garud et al., 2010).

Tackling the adoption of IS, the shift from paper-based to electronic processes is of high
importance. The organisations focus on the situation where new technologies are highly
intertwined with user practices and life styles, business models, value chains, complementary
technologies, organisational structures, institutional structures, regulations (Markard, 2012).
By adopting IS, the socio-technical transition involves changes along different dimensions
(including technological, organisational, and socio-cultural). Transitions involve a broad
range of actors (including employees and IT companies). Socio-technical transitions differ
from technological ones, because they also include changes in user (employee) practices and
institutional structures (Markard et al., 2012).

3. METHODOLOGY

For the empirical research, a public institution (hereinafter — LitPl) was chosen. LitPI is
well know due to its clearly expressed commitment to change the document and process
management introducing EDWMS. The main argument for choosing LitPI is the mentioned
commitment as well as the assumption that EDWMS adoption in LitPI relies on sustainability
principles. Empirical data were collected using quantitative and qualitative methods.

Questionnaires were distributed to 232 employees, out of which 200 were returned. Of the
200 respondents, 42.5% were in the 51-60 year age group. The respondents represented a
range of positions: 57.00% were employed as chief specialists, 23.00% were junior specialists
and 20.00% were specialists. Data were also collected through in-depth, in-person interviews
conducted at LitIP in October 2017. The interview sample comprised 6 experts (LitPlI
representatives) in the EDWMS adoption process. All were professionals working in the
public sector for more than 8 years. Each interview lasted 30 minutes on average (ranging
from 28 to 45 min) and all of them were recorded and transcribed.

Concerning the measures, a questionnaire was developed following the scientific literature.
The survey was split into six sections: the first sought to determine the actions the users do
using the EDWMS; the second section assessed the conducive factors of the EDWMS; the
third section assessed the inhibiting factors of the EDWMS, the fourth section aimed to obtain
the suggestions from respondents concerning the EDWMS development; the fifth section was
devoted to data on ways the respondents learned to work with the EDWMS; and the sixth
section was devoted to the demographics. The content of each section is provided below.

The set of 13 items was provided to measure the actions the users do in the EDWMS (the
items were generated based on the EDWMS functionality). An example of item: “I use the
system for task performance”. Each item was rated from 1 (strongly disagree) to 5 (strongly
agree). This section also included an item concerning the value of EDWMS for end-users.
The set of 5 items was provided to measure the conducive factors of EDWMS (items were
adopted from Neal, 2008; Vanderfeesten and Reijers, 2006; Buhler and Vidal, 2005;
Downing, 2006; Groger et al., 2014). Each item was rated from 1 (strongly disagree) to 5
(strongly agree). An example of item: “Unclear menu”. The set of 6 items was provided for
the inhibiting factors of EDWMS (items were adopted from Vanderfeesten and Reijers, 2006;
Groger, Decker and Schuman, 2014). An example of item: “It is simpler and easier to prepare
the documents”. Each item was rated from 1 (strongly disagree) to 5 (strongly agree). The
fourth section included the open question regarding the EDWMS implementation suggestions.
The fifth section included 1 item concerning the way the employees learned to work with the
system. The sixth section was dedicated to demographic information, namely age, work
position, and working experience.
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During the interview, the following three aspects of EDWMS adoption were covered:
(1) conducive factors of EDWMS; (2) inhibiting factors of EDWMS; and (3) suggestions for
the EDWMS adoption towards sustainability transition.

4. RESULTS

Based on the survey and interview results, a practice-based decision model for EDWMS
adoption towards sustainability transition is introduced. The model is based on inhibiting and
conducive factors for EDWMS adoption as well as on the suggestions for improvement
provided by the respondents (see Figure 1). The survey results confirm the need and the value
of the decision model for EDWMS adoption as 40.7% of respondents told that the system
made their daily work more difficult. The decision model incorporates economic, social and
ecological dimensions; the sustainability transition approach is employed. Further, results are
presented from the decision perspective setting forth the arguments for implementing a

particular decision to foster the EDWMS adoption.

Figure 1: Practice-based decision model for EDWMS adoption
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As it is seen from Figure 1, nine inhibiting factors for EDWMS adoption were revealed.
For overcoming these factors, eight decisions are introduced.

There is a need to change the technical solutions as the survey results revealed that 44.20%
of respondents experienced login problems. According to R1, sometimes is it impossible to
connect to the system because “the system does not work at all”.

It is worth to rethink and change the EDWMS architecture: 21.60% of respondents
complained about the menu arguing that it was not easy to understand it. A number of
respondents (28.60%) encountered document search problems. They underlined different
aspects of this problem, stating “I cannot trust the search results. They are not
comprehensive” (R4) or “The search results differ. I get different information and documents
than my colleague who has the same access rights” (R5). According to the survey, the biggest
issue seems to revolve around one having to perform numerous actions to complete one task.
The majority of respondents (71.90%) stressed this as a problem. During interviews, the fact
of “numerous clicks” was also mentioned: “we need to reduce the number of actions (steps)
needed to complete one task” (R3) or “sometimes I get annoyed when I need to click 3 times
in order to open one document” (R5).

It is necessary to provide more training. Only 18.10% of respondents believed that they did
not need to upgrade their IT skills constantly. Moreover, the need for lifelong learning was
underlined by several experts: “The system requires that the employees update their
knowledge and skills, otherwise it will be difficult to work with system” (R1) and “quite a
complicated system which requires additional training” (R4).

It is proposed to use all existing modules covered by EDWMS. The survey revealed that
95% of respondents needed EDWMS for the meetings; 93% of respondents used EDWMS
performing other tasks (contact management, employee substitution management); 83.40% of
respondents used the system for controlling if and how the tasks were being performed;
66.80% of respondents used EDWMS for generating reports; 59.30% of respondents analysed
the orders of institution’s director using the electronic system. Thus, it seems that EDWMS
covers a lot of processes. However, the interviews disclosed that “not all modules are used.
Only 50-60% of the system capacities are used. For example, not all possibilities in the
module of contact management are exploited” (R6) or “the eSign services are not used” (RS).

It is proposed to increase the speed of EDWMS. According to interviews, the speed of
EDWMS is the “hot” issue. The statements such as “EDWMS works slowly” (R3), “the
system is rather slow” (R6), and “the system is used daily performing the working tasks,
however it functions slowly” (R5) confirm that due to slow speed “you waste time” (R3) and
“the process of document filling, coordination with the responsible staff and registration gets
slower” (R4).

It is worth to improve the content of legal documents for EDWMS adoption by setting clear
rules of all actors. The experts expressed different opinions about the clarity of
responsibilities of staff dealing with EDWMS; however some experts underlined that “we still
lack the clarity on the functions and responsibilities of system administrators” (R2) or “the
system administrators’ duties and rights are not clear” (R6).

It is necessary to change the work procedures by eliminating paper documents. According
to the interview results, employees make paper copies of EDWMS documents. Thus, the
value of EDWMS for the organisation declines.

It is worth to rethink the system in order to make it less complicated. During interviews,
the opionion about complicated functioning of system was expressed: “the system itself meets
high quality standards, however its functioning is difficult” (R2).
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Summing up, the presented decisions could serve as the means for reducing and
eliminating the factors inhibiting the EDWMS adoption.

Turning to conducive factors, the research revealed seven of them. Three decisions for
maintaining and strengthening factors conducive to the EDWMS adoption are incorporated in
the proposed model.

The public institution has to continue its actions towards quality improvement. Only
53.80% of respondents agreed that EDWMS made the document preparation simpler and
easier. A bit more than a half of respondents believe that the system provides support in
document search process: 52.80% of respondents agreed that it was simpler and easier to find
documents and 60.10% of respondents assured that the documents did not disappear. The
situation concerning mistakes in documents is similar: 51.00% of respondents believed that
thanks to the EDWMS the number of mistakes in documents decreased. The interview results
were in line with the survey results, for example, according to (R5) “It is easier to find the
documents”, but “I still spend a lot of time trying to find the documents” (R6). Summing up,
the empirical results reveal that the public institution struggles with the issue of quality
improvement.

It is worth to point out the achievements in the field of time management. More than a third
of respondents (37.20%) agreed that EDWMS made the process of preparing the documents
faster. The experts expressed some doubts concerning the appropriate time management: “I
think that the document management systems is a good idea, however due to some reasons the
processes of document preparation take a long time” (R4) or “due to a low speed of the
system, the time of employees is used irrationally” (R5).

It is proposed to strengthen the EDWMS linkage with the organisation’s performance
management. According to the interview results, the EDWMS helps setting and achieving the
goals. Five experts agreed that the system allowed them to reach the goals, however 1 expert
had doubts: “there are no possibilities for the system to help to achieve goals” (R2). Another
aspect concerning the performance management is related to the daily tasks of employees.
EDWMS is used for task formulation, implementation, monitoring and control: “if you open
the task card of, you can see what is the status of the task, who already read it, who is
responsible for the document preparation” (RS5).

5. DISCUSSION AND CONCLUSION

The adoption of EDWMS in public institutions is aimed mostly at efficiency enhancement
and process improvement (Groger et al., 2014). The paper argues that an EDWMS plays a
relevant role for sustainability transition in public institutions. The main reason for choosing a
sustainability approach is to reduce the negative environmental and social impacts of public
institution’s activities while taking into consideration the general financial situation of the
country despite of not being strictly profit-oriented. In general, EDWMS means that people
have to think, act and work differently (Gregory, 2005).

The adoption of EDWMS is analysed using different theoretical models; however the TEO
framework is one of the most widely used. Based on the three dimensions of factors that
influence the process of IS adoption, the empirical research is conducted and a practice-based
decision model for EDWMS adoption is provided.

The survey findings revealed that the EDWMS potential is not fully utilised: not all
functionalities of the system are employed in daily activities (for example, contract
management module is not fully used). It could be related to the circumstance that dealing
with the EDWMS “there will never be enough, or the right, resources, in terms of both money
and staff” (Gregory, 2005, p. 85).
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Solving technical issues or rethinking and changing architecture are the biggest challenges,
as the overcoming of these issues is related not only to the actions of the institution, but also
to the actions of IT companies — EDWMS producers. It means that the public institution has
to work again on the “functional requirements”. Financial resources are also important.

Furthermore, employee training is an important factor changing the employee habits. The
survey results revealed the need for more training as regards EDWMS. It is also noteworthy
that the survey respondents indicated that individual learning and help of colleagues were the
most popular ways of learning to work with the EDWMS. As training is a never-ending
process, even when the whole system is up and running (Gregory, 2005), a public institution
has to consider training as one of the primary issues.

Sustainable development requires people to change their behaviour (STRN, 2010).
Employees need to reduce the amount of paper copies of documents; the public institution has
to provide the organisational means to enable them to make fewer copies.

Empirical results revealed that the public institution struggles with the issue of quality
improvement. These results are in line with the research findings of Groger et al. (2014), as
quality improvement was indicated as a highly important factor in relation to IS adoption. Its
importance for time management is also highlighted in study by Groger et al. (2014).

The decisions provided in the model covers social aspects (e.g. time saving), economic
aspects (faster document filling) and environmental aspects (paper copies of documents) and
are in line with sustainability transition.

The paper provides several practical implications. The practitioners will benefit from
considering the practice-based decision model for EDWMS adoption in case they decide to
choose IT for paper and process management. Moreover, as the model is based on the
sustainability idea, organisations can make a step towards corporate sustainability.

The paper has certain limitations that suggest directions for future research. First, it might
be impossible to generalise the outcomes of research since the case of a single organisation is
presented. Second, the situation in public and private sector may differ. Finally, the inhibiting
and conducive factors for the EDWMS adoption might vary according to the maturity of
organisations.
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DEVELOPMENT OF PROJECT FINANCING UNDER THE CONDITIONS OF THE
FOURTH INDUSTRIAL REVOLUTION

Tatyana TCHILIMOVA'’
Irina SOFRONOVA™

Abstract. The paper considers the current situation of using project finance in the Russian
Federation. At present, the issues of modernizing the economy and active integration into the
world financial system are quite topical. Solving these problems requires significant
investments in the real sector of the economy. In the long term, project finance is one of the
most effective methods of financing large-scale investment projects. Since there is still no
consensus in the scientific literature on the interpretation of the term “project finance”, an
overview of various points of view is made and its main characteristics are outlined. Further,
on the basis of statistical data, the main trends in the development of the project finance
market in Russia are revealed. A review of the Russian experience of project finance has
made it possible to determine the level of prevalence and effectiveness of using this method of
financing, as well as to highlight the role of the state in stimulating project financing in large-
scale investment projects.

Key words: capital, investment project, project financing, project-company, public-private
partnership.

JEL Classification: 0160, J230, J240
1. INTRODUCTION

In the context of the ongoing industrial revolution it is of primary importance for the
Russian economy to develop an effective innovative mechanism capable of ensuring its
functioning in the non-oil direction. The economic growth based on innovative strategy needs
new production facilities, a new digital infrastructure, a new structure of labor market and
consequently large-scale investment projects.

2. HYPOTHESES AND RESEARCH TECHNIQUES.

Within the framework of the suggested hypothesis one can assume that it is impossible to
form and develop non-oil economy in Russia and labor force without a number of factors: for
example, the improved system of methods of financing large-scale investment projects. It is
necessary to use a system method to analyze the problem, the solution of which is based on a
number of factors, and confirm the above hypothesis.

In Economics there is still no consensus on the definition of project financing.

A. Bari and B. Esti present a world survey of project financing in their works. As for the
Russian economists, this problem is considered by V.V. Kovalyov, L.D. Kapranova, E.M.
Petrikova, M.V. Terentyeva, etc.

Most of the economists think that the term project financing is identical to the term
specialized lending (V.A. Moskvin, A.L. Smirnov, L.N. Krasavina, etc.) because in Russia
project financing is based on bank crediting.
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2.1. Theoretical aspects of project financing.

Most of the Russian economists consider project financing as:

- a method of long-term project funding for large projects with the help of financial
engineering based on a loan against the cash flow of the project without recourse to the
borrower;

- financing an investment project by granting a long-term loan to a specially opened project
company against the cash flow generated by the project (after the successful completion of the
investment phase of the project or after its successful entry into the market), the only
collateral for the loan being the property acquired within the framework of this project;

- a means of long-term financing of the project company set up for carrying out an
investment project against the coming assets and cash.

However, such a conceptual approach does not completely reveal the characteristic
features of project financing.

The analysis of existing points of view leads to a number of conclusions on the
characteristic features of project financing. Firstly, project financing allows us to use several
sources of debt capital. Secondly, the cash flows generated by the object of investment
activities act as security for the borrower's obligations. Debt service is accomplished in
sequence, all investors (companies and public authorities) being repaid.

2.2. Types of project financing.

In the world practice, there have been worked out various classifications of project
financing, the most interesting in the present situation being the classification by participants:
banking, corporate and with participation of the state.

In bank project financing a bank (several banks) arranges financing of the investment
project on different terms: without the right of recourse to the borrower, with limited recourse
to the borrower, with the full recourse to the borrower. The major factor reducing risks of the
bank in such lending is availability of collateral.

Corporate project financing (or structural financing) is a situation when the project
company can afford to invest the project. The main difference from bank project financing is
the fact that the company already generates cash flows and financing is made against the
functioning business.

Project financing with participation of the state is when the state (represented by executive
authorities of different levels) uses budgetary funds and attracts the private capital for joint
financing and carrying out the project in the public sector.

In practice, this type of project financing is implemented on the principles of public-private
partnership.

If the state has a share in financing the project, it reduces the risks of the project and acts as
additional collateral for the project, for example, for the bank.

It should be noted that the availability of project financing as a method of long-term
financing in capital-intensive industries and the agricultural sector in the Russian Federation
is determined by the process of abolition of state control in companies providing the
infrastructure of the economy (such as housing, transport, communications), and privatization
of the public sector.

In case of project financing with participation of the state, financing is carried out only
after all agreements among the project participants have been reached: from selecting a
project company having practical experience in fulfilling such a task and obtaining state
permits to concluding agreements with suppliers and main consumers.

These agreements guarantee to all project participants - investors, creditors and the state -
that the project will be implemented in accordance with the business plan.
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Most often this method is used in large-scale projects connected with construction in
energy industries, the agricultural and industrial complex, real estate, transport infrastructure,
i.e. the branches which are priority for the development of the Russian economy today.

The main idea of project financing with the state participation is replacement of high
financial costs at "classical" debt financing of high risk projects by high administrative costs
of a large number of contractual agreements with a transfer of part of costs to the executive
authorities.

Each of participants in the investment project fulfills certain functions.

The project company is set up especially for the project. Its main objective is to implement
the investment project. As a rule, this company has neither credit history nor collateral. It is
the operation of the project company that is the main distinctive feature of this type of
projects. Thanks to it risks on the invested capital and financing are in a complicated manner
distributed among all participants of the project and regulated on the contractual basis.

The participants do not only invest money in the project and receive profits. The
investments may be made in different forms. Investors can inspire the project, set up the
project company, expecting to gain income from its effective activities in one or another form.

The creditor finances the project. As it was mentioned above, the project company
obtaining the credit has neither securities, nor warrantors in the traditional sense. The share of
the loan capital in project financing is much higher than in the usual corporate credits. The
average sum lent by the creditor amounts to 70-90% of all capital expenditures of the project.
Thus, the creditor financing the investment project has higher risks. The latter makes him
analyze and estimate all features of the financed project in detail and look for alternative ways
of protection of the capital as well.

The state is both a participant and a regulator of this sort of the project. Such participation
allows the state to solve simultaneously a number of problems, e.g. supporting branches
which make a basis for modern industrial development and creating potential jobs.

Taking into account the experience of developed countries, one can assume that project
financing has a high potential for modernization and stimulation of the growth of the Russian
economy, which should be used actively especially in the context of the fourth industrial
revolution.

3. PRACTICAL ASPECTS OF PROJECT FINANCING WITH THE STATE
PARTICIPATION

The analysis of the international practice shows that the main drivers of development of
project financing in the 21st century are internationalization of the global financial and
investment markets and privatization of public enterprises in the majority of market countries.

As for the volume of project financing in 2016, Europe, the Middle East and Africa taken
together accounted for 36%, the Pacific Rim — 28%, America — 36%; the leading sector of
economy using project financing being energy industries, oil and gas projects included. The
latter accounted for 25% of the volume of the global market of project financing [7].
According to the structure of project financing, the leading category was bank credits (75%),
followed by the capital of the project companies (21.8%) and bonded loans (3.2%).
Transactions with the state participation amount to 25% or 31 billion dollars [1].

The analysis of implementation of large-scale investment projects both in Russia and in the
West shows that energy industries have a considerable share in the market of project
financing. For example, in 2017 this branch in Russia accounted for 19.4% of the market
(2,830.4 billion rubles). Along with energy industries, an essential share of this market is
taken by transport and communications — 18.6 % (or 2,726.7 billion rubles), their level of
innovative development being much higher. About 25% of enterprises of this branch claim
that one of the main objectives of project financing is creating new jobs [1]. However, the
number of objects in transport and communications stipulated by the Federal Targeted
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Investment Program for 2016 was 375 (for the sum of 251 billion rubles) while in mining it
was 0 [1].

The above statistics highlights the role of the state in project financing. Many projects are
financed only at the level of the state. In Russia there has been started the Program of Project
Financing (hereinafter the Program). Its activities are focused on financing the real sector of
economy, so it does not cover credit and insurance companies, investment funds, non-state
pension funds, pawnshops and the foreign companies [5].

In January, 2018, Vnesheconombank selected the following projects: construction of the
"RUSAL" Taishet aluminum plant and completion of construction of the rolling complex of
Krasnoyarsk Metallurgical Plant.

The Program can also subsidize construction of the third stage of the methanol plant
“ShchekinAzot”, the catalyst works "Gazpromneft-Catalyst Systems"”, the transport and
transshipment complex “VaninoTransUgol” and production of radiopharmaceutical medicines
at the Center of Development of Nuclear Medicine.

According to the General Guides of Strategic Development of the Russian Federation till
2018 and 2025 project financing is to be used also in housing construction [4].

Thanks to project financing the developer can obtain funds from banks. The main
participating investors will be state joint stock banks. Before issuing the credit, they will
carefully analyze economic indicators of the borrower’s activities, and they will control
expenses of the provided funds subsequently, thus reducing risks of their inappropriate use
and emergence of uncompleted construction projects.

On one hand, for developers, project financing means guarantees of receiving funds for
construction projects, and on the other - a tighter control on the part of the lender, as well as
the need to pay interest on the loan whereas shareholders’ money for the developer, in fact, is
interest-free loans.

CONCLUSION

Thus, in recent years, the number of new large-scale investment projects based on project
financing, the ones with the state participation included, has been growing in Russian.

It indicates that, firstly, the country has a favorable investment climate and, secondly, the
state is ready to develop and improve the mechanism of project financing.

And, thirdly, since most of the investment projects with state participation are related to
specific sectors of national economy, this indicates the state support for those sectors that are
strategic for the development of the Russian economy as a whole.
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ZMENY NA TRHU PRACE V SR A MIGRACIA PRACOVNEJ SILY

CHANGES IN THE LABOUR MARKET IN THE SLOVAK REPUBLIC AND
MIGRATION OF LABOUR FORCE

Magdaléna T UPA:79
Sergej VOJTOVIC®
Herbert STRUNZ 8

Abstrakt: Stidia sa venuje problematike zmien na trhu prdce v Slovenskej republike s dérazom na
migracné toky a ich vplhyv. Vo faze expanzie hospodarstva krajiny po odzneni celosvetovej
hospodarskej krizy rastie dopyt po pracovnej sile, ktory nedokaze domdace obyvatelstvo uspokojit
napriek tomu, Ze nezamestnanost' v krajine je stdle jedna z najvyssich v Eurdpskej unii. Problém
predstavuje Struktura nezamestnanych ale aj velké mnozZstvo pracovnej sily odchadzajucej za pracou
do zahranicia. Situdaciu riesi krajina prostrednictvom saturacie dopytu z ostatnych krajin Europskej
unie ¢i z tretich krajin napriek proti imigracnej politike, ktoru predstavitelia verejnych politik
prezentovali. Na zaklade dostupnych Statistickych dat prostrednictvom matematicko-Statistickych
metod Studia odhaluje korelacné zavislosti vybranych ukazovatelov s naslednou regresnou analyzou.

Kruéové slova: trh prace, pracovnd sila, migracia

Abstract: The study addresses the issue of changes in the labour market in the Slovak Republic with
an emphasis on migration flows and their impact. In the expansion phase of the country's economy, in
response to the global economic crisis, demand for labour force is growing, what can 't satisfy the
domestic population, despite the fact that the unemployment rate in the country is still one of the
highest in the European Union. The problem is the structure of the unemployed, but also the large
amount of labour forces which leaving for work abroad. The situation solves the country with the help
of saturation of demand from other countries of the European Union or from third countries despite
the immigration policy presented by the representatives of public policies. Based on available
statistical data through mathematical and statistical methods, the study reveals correlation
dependencies of selected indicators with subsequent regression analysis.

Key words: labour market, labour force, migration

JEL Classification: F22, F23, F32

1. UVOD

Migracia sprevadza ludstvo od pociatku, no migracné toky sucasnosti st najvicsie
vV novodobej historii I'udstva. Integracné procesy a rozmahajlica sa globalizacia nastoleny
trend len umocnujt, prave naplnenim Stvrtej slobody — vol'ny pohyb pracovne;j sily (Adepoju,
Van Noorloos, Zoomers, 2010; Habanik, KoiSova, 2012; Dagiliene, Leitoniene, Grenc¢ikova,
2014). S migréaciou pracovnej sily ako ekonomickym, socidlnym a spolocenskym javom sa
Slovenska republika zac¢ina v plnom rozsahu stretavat’ po pade komunizmu. Ako problém ho
za¢ina krajina vnimat’ po vstupe do Eurdpskej unie v roku 2004. Dalsimi vyznamnymi
milnikmi st vstup do schengenského priestoru a uplynutie prechodnych opatreni, chraniacich
pracovné trhy starych clenskych krajin integraéného zoskupenia v Europe. Slovensko
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dlhodobo vykazovalo charakter zdrojovej krajiny vzhl'adom na migraciu (Divinsky, 2009;
Bahna, 2011). Vysokéa miera nezamestnanosti, nizke mzdy, pomalé tempo vytvarania novych
pracovnych miest boli faktory, ktoré vytlacali doméacu pracovnu silu (migrac¢na teoria pull a
push faktorov) (Massey, 2005; Blanchflower, Shadforth, 2009; Drinkwater, Eade, Garapich,
2009). Pretrvavajuci hospodarsky rast sa po prekonani celosvetovej hospodarskej krizy od
roku 2011 prejavil zvySujicim sa dopytom po pracovne] sile, ktory v poslednych dvoch
rokoch nie je mozné uspokojit’ z vlastnych zdrojov krajiny (Delgadova, Gullerova, Ivanova,
2017). V evidencii nezamestnanych zostdvaji l'udia, ktori nechcu pracovat, alebo su
dlhodobo nezamestnani a stratili pracovné navyky ¢im sa stali nezamestnatel'ni. Pracovny trh
na Slovensku, podobne ako v ostatnych eurdpskych krajinach, uz niekol’ko rokov pocituje
vyznamny nedostatok vysokokvalifikovanej pracovnej sily (Pajnik, Campani, 2011),
predovSetkym na pracovnych miestach IT technologov, technickych a konStrukénych
odbornikov v strojarskom a elektrotechnickom priemysle, ale aj lekarov a zdravotnych sestier.
Dnes chybaju vysokokvalifikovani, kvalifikovani i nizkokvalifikovani pracovnici vo vyrobe i
sluzbach. Slovenskd republika uplatiovala Cisto formdlny pristup k migrécii, prijatie
Koncepcie integracie cudzincov v SR (2009), Migracnaé politika SR s vyhl'adom do roku 2020
(2011), ¢i ,kozmetické“ zmeny v oblasti zamestndvania cudzincov z tretich krajin.
Antimigracny pristup deklarovali predstavitelia politik predovsetkym v roku 2015 v suvislosti
s migracnou krizou v Eurdpe. AZ hospodarsky vyvoj posledného roka niti odbornu i laickt
verejnost’ zmenit' nazeranie na migraciu. Administrativne prekazky a zlozitost procesov
zamestnavania cudzincov z tretich krajin otvéaraji priestor pre imigraciu z chudobnejSich
krajin Europskej tnie, kde uroven miezd je nastavend hlboko pod priemerom Slovenska.
Saturovanie dopytu po pracovnej sile prostrednictvom imigracie otvara v politickych,
odbornych i laickych kruhoch otazky, ktoré boli doteraz opominané. To si vyzaduje dokladnu
analyzu a skiimanie s cielom poznat’ straty i prinosy pracovnej imigracie z Clenskych krajin
Europskej unie i tretich krajin. Len poznanim motivov a désledkov je mozné riadit’ migra¢né
toky v krajine efektivne.

2. CIEC A METODOLOGIA

Cielom Studie je prostrednictvom korelacnej a regresnej analyzy zistit’ vplyv migracie na
vybrané¢ makroekonomické ukazovatele a hodnotenie ekonomickych prinosov pracovnej
migracie trh prace Slovenskej republiky.

Realizacia tohto ciel’a predpoklada:
- Vyber ukazovatel'ov ekonomického hodnotenia pracovnej migracie.
- Spracovanie ¢asovych radov vybranych ukazovatelov.
- Spracovanie korela¢nych matic a nasledna regresna analyza vplyvu migacie.
- Hodnotenie ekonomickych prinosov pracovnej migracie na Slovenskd republiku.

Realizacia pouzitych vypodtov sa zaklada na dostupnych tatistickych datach Statistického
uradu Slovenskej repbliky, Ministrestva prace socialnych veci a rodiny Slovenskej republiky,
Prezicia policjného zboru Slovenskej republiky, Eurostatu a OECD. V §tadii st pouzité
vedecké metody indukcie, dedukcie, metoda vedeckej abstrakcie a komparacie, metdda
analyzy a syntézy vybranych faktorov, javov a procesov. K prepocitaniu ziskanych udajov
sme pouzili matematicko-Statistické metddy (regresna a koreland analyza) a d’alSie pomocné

vypocty.
Podla IOM rozumieme pod medzindrodnou migraciou pohyb osoby alebo skupiny osob

cez medzinarodné hranice, pricom v tejto definicii nezohl'adiiuje Cas, na ktory odchadza do
zahranicia.

Definicia dlhodobého medzinarodného migranta podl'a OSN o fiom hovori ako o 0sobe,
ktora meni svoju krajinu obvyklého pobytu na obdobie minimalne 12 mesiacov.
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Vychadzajuc z uvedeného za pracovni migraciu budeme povazovat pohyb osoby cez
medzinarodné hranice s cielom pracovat’ a zit' na izemi in¢ho Statu po dobru minimalne 1
rok.

Technologické zmeny a skracovanie vzdialenosti dnes umoziiuju pracovat’ v zahranic¢i, no
v pravidelnych intervaloch (denne, tyzdenne, dvojtyzdenne, mesacne) sa vracat’ do krajiny
povodu. Tento jav literatira oznacuje ako ,,pendlerstvo®, jeden z druhov medzinarodnej
migracie (Andrijasevic, Sacchetto, 2016).

Literatura nie je jasna ani pri definovani doCasnej migracie, ktorou pre potreby nasej stadie
budeme oznacovat’ pracovného migranta planujiiceho sa v budicnosti vratit’ zit’ a pracovat’ do
krajiny povodu. V pripade, ak sa tak stane, hovorime o névratovej migracii. Za reemigraciu
povazujeme odchod z ciel'ovej krajiny, v ktorej migrant zil a pracoval a jeho migracia do inej
krajiny ako je krajina povodu.

Pod pojmom trh prace chapeme miesto, na ktorom sa stretava ponuka prace s dopytom po
praci. Trh prace bol poslednym segmentom ekonomiky, na ktorom sa udrziavali prejavy
recesie eSte aj dlho po tom, ako sa obnovil rast ekonomiky. S omeskanim po oziveni
ekonomického rastu sa obnovil aj rast zamestnanosti a rychlo dosiahol az neofakavané
proporcie. (Rievajova, 2009)

3. RIESENIE PROBLEMU / VYSLEDKY / DISKUSIA

Vyvoj trhu prace v Slovenskej republike po odzneni celosvetovej hospodarskej krizy bol
poslednym segmentom ekonomiky v krajine, na ktorom vidime prejavy recesie aj potom ako
bol zaznamenany ekonomicky rast. Po oziveni ekonomického rastu sice s omeskanim ale za
to v neocakévanych proporciach bol obnoveny rast zamestnanosti.

Tabulka 1: Vyvoj vybranych makroekonomickych ukazovatelov a ukazovatel’ov trhu prace
v rokoch 2004 - 2010

2004 2005 2006 2007 2008 2009 2010
HDP mld. € b.c. 46,10 | 50,42 | 56,27 | 63,05 | 68,49 | 64,02 | 67,58
HDP na obyvatel’a v b.c. (tis.
EUR) 8,57 9,36 10,44 | 11,68 | 12,67 | 11,82 | 12,45
pracovna sila tis. osob 2658,6 | 2645,7|2654,8|2649,2|2691,2|2690,0|2706,5
zamestnanost® tis. 0s0b 2170,4|2216,2|12301,4|2357,3(2433,8|23658]|2317,5
miera zamestnanosti v % 62,9 63,7 65,4 66,7 68,9 66,4 64,7
nezamestnanost’ tis. 0sob 480,7 | 4275 | 3534 | 291,9 | 2575 | 324,2 | 389,0
miera nezamestnanosti v % 18,1 16,2 13,3 11,0 9,6 12,1 14,4
priemerna mzda v € 525,29 | 573,39 | 622,75 | 668,72 | 723,03 | 74450 | 769
minimalna mzda v € 216 229 252 269 269 296 308
voPné pracovné miesta 14705 | 13607 | 23911 | 22533 | 11023 | 5027 7086

Zdroj: SU SR, MPSVaR

Rok 2004 bol pre Slovensku republiku velmi vyznamny, vstup do Eurdpskej unie a stabilna
ekonomika v nasledujucich rokoch prejavili na pozitivnom vyvoji. Rok 2009 v ¢islach
Statistik odzrkadl'uje hospodarsky vyvoj vo svete. Celosvetova kriza zasahuje aj Slovensko
predovSetkym v nadviznosti nemeckt ekonomiku (tabulka 1).
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Tabul’ka 2: Vyvoj vybranych makroekonomickych ukazovatel’ov a ukazovatel’ov trhu prace
v rokoch 2011 - 2017

2011 2012 2013 2014 2015 2016 2017
HDP mld. € b.c. 70,63 | 72,70 | 74,17 | 75,95 | 78,69 | 80,96 | 81,18
HDP na obyvatela v b.c. (tis.
EUR) 13,08 | 1345 | 13,70 | 14,01 | 1451 | 1491 | 15,63
pracovna sila tis. osob 2680,0(2706,5|27153|2721,8|2738,3|2758,1| 2752,9
zamestnanost’ tis. 0s6b 23153|2329,0|2329,3|2363,0|2424,0|2492,1| 2540,2
miera zamestnanosti v % 65,0 65,0 65,0 65,9 67,7 69,8 71,3
nezamestnanost’ tis. 0s6b 364,6 | 3775 | 386,0 | 358,7 | 3143 | 266,0 | 212,8
miera nezamestnanosti v % 13,6 14,0 14,2 13,2 11,5 9,7 7,7
priemerna mzda v € 786 805 824 858 883 912 944
minimalna mzda v € 317 327 338 352 380 405 435
vol’'né pracovné miesta 6530 | 3689 | 4106 | 9169 | 27612 | 35284 | 69375

Zdroj: SU SR, MPSVaR

Od roku 2014 sa situdcia zacala zlepSovat ¢o mozno vidiet aj na prezentovanych
ukazovatel'och. Zamestanost’ sa po troch rokoch nezmenenej trovne zac¢ina mierne zvysovat
avroku 2016 je vySSia ako v predkrizovom obdobi. V roku 2017 presahuje Groven 71%.
Nezamestnanost’ sa po roku 2013 zniZuje eSte vyraznej$im tempom. Statistické sledovanie
udajov v problematike trhu prace je metodicky nejednoznacné a spdsobuje vyznamné
rozdiely. Miera evidovanej nezamestnanosti v septembri 2018 klesla na 5,38% (UPSVaR SR).
Zamestnanost v tomto obdobi zostala na nezmenenej urovni 71,3%, predstavuje
zamestnanych vo veku od 20 do 64 rokov. Pri celkovej zamestnanosti je ukazovatel az
0 niekol’ko percent nizs$i. Vojtovi¢ (2013) si kladie otdzku, ako je mozné zniZovanie
nezamestnanosti v takychto vel'kych rozsahoch, ked’ zamestnanost’ rastie v ¢asovych radoch
omnoho pomalsie? Jeho S$tudia podava odpoved 0 zmenach v legislative vedenia ludi
v databazach nezamestnanach a d’alSim vyznamnym faktorom je migracia. Rozsah
migra¢nych tokov od roku 1993 vyznamne narastd, pricom vyrazni akceleraciu mdzeme
sledovat’ prave po vstupe SR do EU v roku 2004.

Obrazok 1: Vyvoj migracie v Slovenskej republike v rokoch 2004 - 2017

Vyvoj migracie v Slovenskej republike
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Emigraciu mézeme sledovat’ len z obmedzenych Statistickych zdrojov, pretoze neexistuju
relevantné databazy, ktoré by rozsah emigracie zaznamenavali. Podl'a vysledkov vyberového
zistovania pracovnych sil vieme odhadnut’ len kratkodobii pracovni emigraciu, ktord
zaznamenava pohyb Slovakov za pracou do zahranicia do jedného roku. Odhady novodobej
pracovnej emigracie Slovakov podla odbornikov sa pohybuju na urovni 240 az 320 tisic
obCanov Slovenskej republiky, ktoré v dlhodobom ¢i kratkodobom ¢asovom horizonte ziju
a pracuji v zahrani¢i. Dalgie $tdie naznaduju budice migraéné trendy. Z nich vieme, Ze az
40% Slovakov sa domov vratit' neplanuje. Vyvoj kratkodobej emigracie poukazuje na
zmiernenie trendu pracovnej emigracie v Case hospodarskej krizy ale iV ¢ase pozitivneho
hospodarskeho rozvoja poslednych rokov.

Pozitivny vyvoj ekonomiky sa prejavuje na vytvarani novych pracovnych miest, ktorych
obsadenie sa pre domaci trh prace stavalo stale taz$im (tabul'ka 1 a tabulka 2). Dévodom je
Struktra pracovnej sily, ktora kvalifikaciou nezodpoveda poziadavkam trhu prace. Dal§im je
neschopnost’ dlhodobo nezamestnanych zamestnat’ sa, opdtovne si osvojit’ pracovné navyky
a stat’ sa plnohodnotnymi zamestnancami. Emigracia pracovnej sily z dovodu vyznamnych
motivaénych faktorov ma tieZ rozhodujlici vplyv. Saturdcia dopytu po pracovnej sile zo
zahraniCia prostrednictvom imigracie sa aj pre Slovensku republiku, ktora sa vyznacuje
antimigrac¢nou politikou, stala jedinym rychlym a efektivnym rieSenim daného stavu.

Napriek tomu, Ze v migracii tvorcovia politik vidia hrozbu ekonomicku, socidlnu
I bezpecnostnt, boli situaciou s nedostatkom pracovnych sil a mnozstvom neobsadenych
pracovnych miest priniteni k liberalizcii a asponi nepatrnému zmierneniu administrativnych
prekazok vstupu imigrantov na slovensky pracovny trh. Inak by désledky boli fatilne
a ohrozenie ekonomického rastu v budacich rokoch zna¢né.

3.1 Zavislost’ vybranych makroekonomickych ukazovatel’ov a migrdcie

Vyssie uvedené makroekonomické ukazovatele a ukazovatele trhu prace sme podrobili
korelacnej analyze. Vysledkom je korelacnd matica uvedend v tabul’ke 3.

Tabul’ka 3: Korelaéna matica vybranych ukazovatel’ov z rokov 2004 - 2017

volné
pracovni | pracovni | priemernd | pracovné
HDP zamestnani | nezamestnani | imigranti | emigranti | mzda miesta
HDP X
zamestnani | 0,843629 X
nezamestnani | -0,66821 | -0,94586 X
pracovni
imigranti 0,794783| 0,853274 -0,72435 X
pracovni
emigranti 0,203756 | 0,554069 -0,72922 10,154174 X
priemerna
mzda 0,985785| 0,635136 -0,63047 ]0,844609]| 0,094141 X
volné
pracovné
miesta 0,342966 | 0,635136 -0,63695 |0,751359]| 0,094141 | 0,389386 X

Zdroj: vlastné vypocCty autorov
* hladina vyznamnosti a. = 0,05

Zo vzajomnych zavislosti st pre naSu Stadiu dolezité vzt'ahy vysokej zavislosti pracovnych
imigrantov a HPD, zamestnanosti a negativna vysoka zavislost’ s nezamestnanost'ou. Vysoka
korelacnd zavislost' je 1vo vztahu pracovnej imigracie apriemernej mzdy, ktora je
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vyznamnym motivaénym faktorom imigracie za pracou. So zvySujicou sa mzdou sa zvysSuje
I zaujem o pracu v naSej krajine pre ob¢anov krajin, ktorych hospodarsky rast je zna¢ne nizsi
ako v cielovej krajine (o potvrdzuji migra¢né tedrie). Pri d’al$ej analyze zistime, Ze pracovni
imigranti pochadzaja zo Srbska, Rumunska a Bulharska, teda z krajin Europskej unie, ktorych
priemerna mzda je nizko pod hladinou priemernej mzdy v slovenskom hospodarstve. Zaroven
uzivaju vyhody Clenstva v Eurdpskej unii, teda slobodu pohybu pracovnej sily. Na Slovensku
maju vyznamné zastipenie imigranti z Ukrajiny, napriek tomu, Ze vstupu na nés pracovny trh
predchdza mnoho administrativnych prekazok. Predstavuju vSak pracovnu silu, ktora je
kvalifikovana a kKultirne vel'mi blizka, ¢o sa prejavuje v znasobeni prinosov z imigracie pre
nasu krajinu. Podl'a migra¢nych tedrii je d’al$im motivom nizka nezamestnanost’ a dostatok
volnych pracovnych miest v cielovej krajine, ¢o sa opét potvrdzuje vysokym koeficientom
zavislosti.

3.2 Regresnd analyza pracovnej imigrdcie a HDP

Na zistenie zavislosti medzi poctom pracovnych imigrantov a HDP vyuZzijeme regresnu
analyzu. Pocet pracovnych imigrantov je nezavisla premennd X, HDP zavisla premenna Y,
pretoze predpokladame, ze vys§i pocet imigrantov prispieva K zvySovaniu vykonnosti
ekonomicky (HDP), pricom ¢im vysSie kvalifikovant pracovni poziciu zastavaju, tym vyssiu
pridant hodnotu vytvarajq.

Tabul’ka 4: Regresnd analyza

Standard Lower  Upper Lower Upper
Coefficients  Error t Stat P-value 95% 95% 95,0% 95,0%
Intercept 10,113202 0,578521 17,48114 6,67E-10 8,852714 11,37369 8,852714 11,37369

X Variable1  0,00013805 2,68E-05 5,143452 0,000244 7,96E-05 0,000197 7,96E-05 0,000197

Zdroj: vlastné vypocty autorov

Regresna funkcia ma tvar y = 10,1132 + 0,000128. Z regresnej funkcie vyplyva, Ze ak by
bol pocet imigrantov nulovy, HDP na obyvatel'a by predstavovalo hodnotu 10,11 tisic €
(hodnota Intercept — bo). Pri raste imigrantov o jedného by HDP na obyvatel'a vzrastlo o 0,138
€ (hodnota X variable 1). Hodnoty P-value vyjadruji vyznamnost lokujicej konstanty
aregresného koeficientu. Pvalue pre lokujicu konstantu je 6,67*1071° <0,05, pre regresny
koeficient nadobtida hodnotu 0,000244, ¢o vyjadruje Statistickti vyznamnost’ tohto koeficientu
i lokujucej konstanty. Hodnoty 95%-ného intervalu spol'ahlivosti pre b0 a bl vyjadrujt, ze ak
pribudne jeden imigrant na trh prace v SR, HDP na obyvatela vztastie s 95-nou
pravdepodobnostou od 0,079 €do 0,197 €.

Tabulka 5: Korela¢ny koeficient, koeficient determinacie

Regression Statistics

Multiple R 0,82942616
R Square 0,68794775
Adjusted R Square 0,6619434
Standard Error 1,19811352
Observations 14

Zdroj: vlastné vypocCty autorov
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Multiple R (korelacny koeficient) je rovny 0,8294, ide o vysoky stupen tesnosti vztahu
medzi poctom imigrantov a HDP na obyvatela v SR. Koeficient determinacie (R Square)
znamena, ze modelom sme vysvetlili 68,79% zavislej premennej — HDP na osobu v SR,
ostatna Cast’ predstavuje nevysvetlent variabilitu.

Tabul’ka 6: ANOVA

Significance
df SS MS F F
Regression 1 37,97566 37,97566 26,4551  0,000244
Residual 12 17,22571 1,435476
Total 13 55,20137

Zdroj: vlastné vypocCty autorov

Tabulka 6 obsahuje vysvetlenu (regresion) a nevysvetleni (residual) a celkova (total)
variabilitu. SS je suma S§tvorcov, df stupeit vol'nosti a MS priemer §tvorcov. Na vyhodnotenie
analyzy rozptylu slizi F test. Pretoze significance F je < ako hladina vyznamnosti o
(0,000244) zamietame nulovu hypotézu. Model je i na zdklade F testu Statisticky vyznamny
a bol zvoleny spravne.

4. ZAVER

Vyrazné zmeny na trhu prace v Slovenskej republike v poslednych rokoch otvoril dvere
pracovnym migrantom napriek antiimigracnej politike tvorcov politik. Nizka nezamestnanost’,
napriek tomu, Ze je stale v porovnani s ostatnymi krajinami EU vyrazne vyssia, neumoziiuje
obsadit’ voI'né pracovné miesta generované ekonomikou. Obsadit’ pracovné miesto sa dnes
stava stale Casovo narocnejSim a naroc¢nej$im. Imigranti, pre ktorych Slovensko predstavuje
prilezitost’ vstipit’ do schengenského priestoru, zarobit’ si vy$s$iu mzdu ako v krajine povodu,
rieSit’ nezamestnanost’ v krajine povodu ¢i iné, vyuzivaju pracovnu prilezitost’, ktorti im nasa
krajina pontka. Stidia potvrdzuje migra¢énu teériu pull a push faktorov, kde nezamestnanost’
amzdova Uroven predstavuje najvdcSie motivatory pre potencidlneho migranta v procese
rozhodovania. Nepriamo boli potvrdené i dalSie migracné teérie — tedria sieti, tedria
geografickej blizkosti ¢i inStitucionalna tedria. Vysledkom skiimania regresnej analyzy je
vztah medzi poctom imigrantov a HDP na obyvatel’a, ¢im tvorcovia politik 1 laicka verejnost’
moze pozorovat’ pozitivny podiel imigrantov na tvorbe HDP. Dal$im skimanim pracovnej
imigracie a urovne vzdelania zistime, Ze vysokokvalifikovand pracovna sila bude zvySovat
pozitivne efekty (tvorba vysSej pridanej hodnoty) na vykonnosti ekonomiky a zvySovat
prosperitu spolo¢nosti.

Dodatok

This publication was created within the frame of the project funded by the Scientific Agency
of Slovak Ministry of Education VEGA ,,Balance of economic gains and losses from labor
migration” [reg.n.: 1/0679/17].
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SUCASNE ZASTUPENIE JEDNOTLIVYCH GENERACIi ZAMESTNANCOV
NA TRHU PRACE V SLOVENSKEJ REPUBLIKE

CURENT REPRESENTATION OF INDIVIDUAL GENERATIONS OF
EMPLOYEES ON THE LABOR MARKET IN SLOVAK REPUBLIC

Petra URBANOVICOVA®2
Milos CAMBALS3
Zdenka GUYRAK BABELOV A8
Martin FERO®

Abstrakt: Kazdy uz urcite raz pouzil frdazu ,, Toto by sme si za nasich cias nemohli dovolit* alebo ,, To
my vo Vasom veku‘ alebo tiez , Tato mlada generdacia...“. Generdcie. To je to, comu sme rozhodli
venovat’ nasu pozornost a podrobne sa nimi zaoberame v predkladanom clanku. Takmer vidy ma
starsia generdcia pocit, ze dnesna mladez si viac dovoluje, je drzejSia a menej zodpovednejsia. Je to
ale skutocne tak? Kazdu generdciu ovplyvnili historické udalosti, situdcie a vyvoj danej doby, v ktorej
vyrastala. Tak preco by si jednotlivé generdcie nemohli navzdjom poméct? Vzajomnou spolupracou
vuzit z kazdej generacie to, v com je najlepsia, eliminovat slabé stranky a vytazit tak z tejto situdcie
maximum. Cldnok je venovany charakteristike jednotlivych generdcii a ich aktudlnej situdcii na trhu
prace v Slovenskej republike.

Krucové slova: generdacie zamestnancov, podnik, trh prace

Abstract: Everybody has ever used the phrase ,, We could not afford this in our time* or ,If | were in
your age “ or ,, This young generation “. Generations. This is what we have chosen to focus on, and we
have been dealing with in detail in presented paper. Almost always the older generation thinks that
youth of the day take more liberties, are courageous and less responsible. But is that really true?
Every generation was influenced by historical events, situations and current trends of the time period
in which this generation grew up. So why these generations could not be helpful to one of each other?
By mutual effort to find and exploit in each generation its strengths and to eliminate weaknesses and
to get maximum from this situation. The paper is focused on characteristics of individual generations
and their current situation on the labour market in the Slovak Republic.

Key words: generation of employees, company, labour market

JEL Classification: M12, M54, L10

1. UVOD

Koncept Industry 4.0 bol vyvinuty s cielom zabezpecit dlhodobu prosperitu a
konkurencieschopnost’ podnikov aje urCeny predovSetkym na zvySenie produktivity
a zjednodusSenie prace zamestnancov. Na dosiahnutie poZadovaného stavu je potrebné zvysit’
automatizaciu a implementovat’ nové technologie, ¢o vedie k eliminéacii l'udskej zlozky
Vv priemyselnych podnikoch. Tieto fakty veda k diskriminacii star§ich zamestnancov, ktory st
mozno menej flexibilny, ¢o sa tyka vyuzivania modernych technoldgii. Jednym z moznych
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rieSeni je uplatiovanie age managementu v priemyselnych podnikoch v stlade s principmi
Industry 4.0 (Vranakova a kol., 2017).

Ak hovorime o generdciach zamestnancov, je potrebné si ich Specifikovat’ a rozdelit. My
sa priklaname k rozdeleniu generacii na ,,Baby boomers“ alebo tieZ povojnova generacia
(narodeni v rokoch 1948 — 1963), d’alej to je Generacia X (1964 — 1978), Generacia Y (1979
—1990) a Generacia Z alebo tiez ,,Millennials“ (19991 — 2005). V sucasnosti sa v§ak na trhu
prace nachddza prevazne Generacia X a Y a sledujeme pomaly néstup Generacie Z.

V naSom vyskume sme sa zamerali na generacie zamestnancov posobiace na trhu préace
Vv Slovenskej republike. Kazda ztychto generécii si prezila rozdielne obdobie spojené
S vyznamnymi historickymi udalostami, ktoré ovplyvnili naSe tizemie. Kym generacia X bola
vychovavana rodiCmi povojnovej generdcie, zazili si socialisticky rezim, kde nemohli
slobodne prejavovat’ svoje ndzory. Tento rezim ovplyvnil aj vychovu deti, preto je dnesna
generacia X naucend dodrziavat’ pravidla a hierarchiu, su lojalni vo¢i zamestnavatel'ovi a nie
st asertivni a pracuju tvrdo. Generacia Y je naucend diskutovat, vyjadrovat’ svoje nazory,
sleduju svoje potreby a su viac individualisti, maji menej vytrvalosti pri praci, ale za to st
viac kreativnej$i a uvolnenejsi. Napriek tomuto si generacia Y prezila nastup modernych
technologii (internet a mobil v beznych domécnostiach) oproti Generacii Z, ktora do tohto
,moderné¢ho sveta® uz vhupla a vSetko bolo pre nich samozrejmé od narodenia. Generacia
Z sa narodila do obdobia, kedy pre nich ni¢ nie je nedostupné, vSetko si mo6zu kupit’ online,
,vygooglit* a su neustale spojeni cez socialne siete. Tato generacia nepoznala a nebude
poznat’, ¢o je to nemdct’ byt’ V spojeni 24 hodin 7 dni v tyzdni.

Tu si vSak kladieme otazku, ¢i tieto generacie naozaj tak silne dokazali ovplyvnit
historické udalosti a technologicky pokrok ovela viac ako napriklad osobnostné zloZenie,
vzdelanie a predovsetkym rodinné prostredie, ktoré im je vStepované od narodenia. Podla
nasho nazoru prave ono v najvicsej miere formuje 'udskt osobnost’. Ako je mozné, Ze rodicia
generacie X nedokdzali vychovat' deti (generaciu Y) ,,na svoj obraz* a vStepit' im tie isté
hodnoty ako maju oni? Dostavame sa do situdcie, kedy na trhu prace stoja oproti sebe dve
generacie, ktoré sa nechapu, stoja oproti sebe rodi¢ia a deti, ktoré sa nechapu. A tu sme sa
dostali k odpovedi, stoja oproti sebe rodi¢ia a deti, ktoré sa nechapu! Takato situacia tu ale
bola vzdy. Deti nechapali svojich rodi¢ov a naopak. V minulosti vSak toto ,,nechapanie sa“
nebolo tak vyrazné a viditeI'né ako dnes, pretoze deti prechovavali reSpekt a tictu k svojim
rodi¢om, veci, ktoré sa dnes uz vytracaju.

Podl'a Mgr. Dagmar Sliackej (2016) sa tieto rozdiely v jednotlivych generaciach prejavujt
aj v riadeni zamestnancov réznych generacii a S pomalym nastupom d’al$ej Generacie Z mozu
nastat’ pre podniky eSte vyraznejSie problémy. Dnes je v podnikoch vela zamestnancov
generdcie X, ktori zastavaji manazérske pozicie alebo pozicie Specialistov, urcuju normy
alebo sposoby riadenia. Generdcia Y sa tymto ich spdsobom riadenia brani a prindsa do
podnikov nova kulturu a tak dochadza k nepochopeniu medzi tymito generaciami. X — ovia
nedokazu zniest’ kreativitu Y — ov, pozeraji sa na nich zvrchu ako na lajdakov, ktorych do
prace treba nahdnat’ anutit. Y — ovia sa zas brania zastaranej hierarchii a nepruznému
sposobu riadenia, st neradi obmedzovani. Bolo by potrebné, aby generacia X zmenila pohl'ad
na generaciu Y, pretoze prave Y do podnikov prinasa kreativitu a sebavedomie. V mnohych
podnikoch st rokmi zabehnuté postupy a procesy, ale nikto uz nepozna ich historiu, vyznam
anajmé dovod, preco sa robia tak, ako sa robia. Ked’ pride do podniku mlady zamestnanec
generacie Y, nevie v nich ngjst’ logiku, ak mu ako zddévodnenie povedia, Ze ,,sa to tak robi*
bez logického zddvodnenia, tento zamestnanec to zacne odmietat. Treba vSak vyuzit
potencial Y, ktori maja pozitivny pristup k tloham, pretoze kde X vidi rizikd, tam Y vidi skor
prilezitosti a povie ,,nie je problém*. Samozrejme, aj opatrnost’ méa svoje vyhody. Generacia
Y vSak nikdy nebude tak opatrnd ako X, pretoZe si nezazila sedemdesiate roky, kedy sa
vyslovenim svojho nazoru mohli dostat’ do ohrozenia, deti generacie Y sa takmer vobec

218



Conference proceedings: THE IMPACT OF INDUSTRY 4.0 ON JOB CREATION 2018

nemuseli obmedzovat’. Na generaciu X platilo aj riadenia tlakom a direktiva, toto vSak pri Y
nezaberie, pretoze Y buda vzdorovat a z podniku odidu (nie su tak lojalni a maju vysSiu
fluktuaciu). S generaciou Z budi musiet’ podniky a zamestnavatelia eSte viac pracovat,
pretoze tito zamestnanCi budi mat’, resp. uz maju este vacsi problém s koncentraciou
a vydrzou. Generacia Z ma vysoké o¢akavania na kvalitné technologické pracovné prostredie.

Spolo¢nost’ PWC uskutoc¢nila v roku 2012 prieskum medzi generaciou Z ako vnimaja
zamestnanie a ¢o je pre nich v praci dolezité, z ktoré¢ho vzisli nasledujuce odportcania, ako
pracovat’ s miléniovou generaciou:

- Snazte sa im porozumiet - ddlezité je poznat' generacné rozdiely a snazit’ sa ich
preklenut’, vyuzivat’ benchmarkingové techniky pri segmentacii zamestnancov, aby sa
pochopili, ¢o nova generacia chce aako sa jej tuzby lisSia od predstav starSich
generacii,

- Prisposobujte benefity — dolezité je, aby podnik vysvietil potencidlnemu
zamestnancovi, co mu vie ponuknut’ a ¢o od neho za to ocakéva, je potrebné zvazit
prechod od peniaznych prémii k inym atraktivnym benefitom, vac¢Sinu mladych l'udi
laka moznost’ prisposobenia si benefitov,

- Komunikujte s nimi korektne — existuje vyrazny rozdiel medzi predstavou a realitou,
¢o sa tyka prisl'ubov ohl'adom zosuladenia osobného a pracovného Casu,

- Poskytujte im mozZnost rozvoja — dajte im moznost' napredovat’ a ziskat' skisenosti
prostrednictvom  CastejSiecho  zadavania rdznorodych projektov alebo napr.
prostrednictvom job rotation, miléniova generacia t0zi pracovat’ v zahranici ato je
potencialny zdroj pre podniky, ktoré sa orientuji na globalny rast; zaroven je dolezité
vyuzit’ kazdu moznost’ zostavit’ timy zo zastupcov réznych generéacit,

- Dajte im vediet, ako su na tom — miléniova generacia sa dozaduje a vazi si pravidelnu
spatnil vdzbu, je potrebné im poskytnut’ objektivnu spitni vdzbu v redlnom case
a zdoraznit’ im pozitivny prinos alebo zlepSenie v kl'acovych kompetenciach,

- Dajte im slobodu — miléniova generacia chce flexibilitu, pracuje dobre, ked’ ma jasné
instrukcie a konkrétne ciele, ak viete, o chcete, dokedy, preco a kde, dajte im slobodu
a moznost’ flexibilne si rozloZit’ pracovny cas, tejto generacii zalezi na tom, ¢i pracuju
z domu alebo z kaviarne, je potrebné stanovit’ terminy a ak ich dodrzia, nie je potrebné
sa znepokojovat’ taktikou, ktort pouZili, resp. nad ¢asom, kedy pracovali,

- Umoznite im ucit sa — tato generacia chce ziskavat’ skusenosti, cheu prilezitosti pre
rozvoj, popri inych forméach vzdeldvania je efektivne zapojit aj mentoringové
programy

- Umoznite im rychlejsi kariérny postup — V minulosti kariérny postup zavisel od
seniority pozicie apoctu stravenych rokov v podniku, miléniova generacia vsak
rozmysla inak, doraz kladie na dosiahnuté vysledky anie na dizku praxe, su
frustrovani ¢asom, ktory sa vyZaduje na postup v kariérnom rebric¢ku, chct postupovat’
rychlejS§ie — tu existuje rieSenie, napr. pridanie novych kariérnych trovni, ¢i
,»oznaceni®, ktoré mozu neraz postaovat’ na splnenie ocakavania mladych l'udi,

- Pocitajte s tym, zZe mladi budu odchddzat — fluktuacia miléniovej generacie bude
vysSia nez pri inych generacidch, dovodom je, ze vela mladych I'udi pri hladani
zamestnania pristipi na kompromis aneskor, ked ndjdu svoju ,pracu snov‘
Z pévodného zamestnania bez vy¢itiek odidu.

Pochopenie generacii moze podl'a Mgr. Katariny Kristoficovej (2011) pomodct’ podnikom

a organizaciam, ale aj samotnym manazérom k zefektivneniu riadenia a pristupu k svojim
zamestnancom. Moéze sa odrazat’ vo vSetkom, Co praca s l'ud'mi zahfna, teda od vyberu
zamestnancov, cez motivaciu, zadavanie uloh, rozvoj, kariérny rast az po riadenie timov.
Zistenia z viacerych vyskumov ukazujl, ze napriek tomu, ze sme vsetci l'udia a uréité veci
mame spolocné, je potrebné sa zaoberat prave tym, v com sme rozdielni. Kazdy
zamestnavatel’ a manazér chce, aby jeho zamestnanci podavali ¢o najlepsi vykon. Toto mu
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umozni prave hladanie rovnovdhy medzi Standardizovanymi pristupmi k vedeniu ludi
a prisposobovanim svojho pristupu tak, aby oslovil aspiracie, ambicie a postoje jednotlivcov.
Pochopenim  zivotnych skusenosti, mentalnych modelov a hodnotovych rebrickov
jednotlivych generacii zamestnancov je klI'uc¢om k efektivnemu riadeniu a motivovaniu
svojich zamestnancov.

Problém spoluposobenia viacerych generacii nastava prave v Case, ked’ sa nielenze
jednotlivé generacie zacinaju stretavat’ na trhu prace, ale tiez sa zacinaju objavovat’ viaceré
tendencie zmien, ktoré¢ ovplyviiuju predovSetkym manazment [T'udskych zdrojov.
Spominanymi tendenciami st najmd starnutie obyvatel'stva, nizky (aj zaporny) ndrast
obyvatel'stva (najmd vo vyspelych eurdpskych krajinach), globalna migracia obyvatel'stva,
zvySovanie dopytu kvalifikovanej pracovnej sily, snaha krajin EU o udrzanie talentov
V Europe aVvneposlednom rade tiez aplikdcia principov konceptu Industry 4.0
v priemyselnych podnikoch (Cambal a kol., 2017).

2. CIEL, A METODOLOGIA

Ludia potrebujii pracu, aby mali z coho zit, ale aj aby si uplatnili svoje potreby
sebarealizacie. Podniky potrebuju l'udi, aby mohli vyrabat’ a dosahovat’ tak zisk. Jedny bez
druhych sa nezaobidu a vytvaraju spolu akysi kruh. Zamestnanci maji svoje preferencie
a potreby a dobre pracuju vtedy, ak s spravne motivovani. Podniky by tak mali vediet’, ¢im
oslovia zamestnanca generacie X,Y,Z anasledne ako si ho udrzia a vytazia z jeho talentu
maximum pozitivneho pre podnik tak, aby boli naplnené aj o¢akavania zamestnanca.

Vyskum, ktory bol realizovany zamestnancami Materidlovotechnologickej fakulty STU so
sidlom v Trnave, prebiehal v mesiacoch april — august 2018 a je stéastou projektu VEGA
snazvom ,,Vplyv koexistencie roznych generdcii zamestnancov na udrzatelnu vykonnost
organizacii®‘. Cielom vyskumu bolo analyzovat’ si¢asnu situdciu generacii zamestnancov so
zameranim sa na medzigenera¢né interakcie v podmienkach priemyselnych podnikov
posobiacich v Slovenskej republike. Do vyskumu boli zapojené vetky priemyselné podniky
v Slovenskej republike bez ohl'adu velkost’ podniku, pricom databaza zapojenych podnikov
bola vytvorend na zéklade portdlu finstat.sk. Zamerali sme sa na zistenie zloZenia
jednotlivych generaciu zamestnancov na slovenskom trhu prace a preferencie jednotlivych
generacii zamestnancov C€o sa tyka prace, motivacie, odmenovania atd. Vyskum bol
realizovany vo forme online dotaznika. Do augusta 2018 sa do vyskumu zapojilo 244
podnikov, priCom nad’alej pokracujeme V ziskavani Uidajov aZ do konca roku 2018, takze
prezentované vysledky su ¢iasto¢né a nad’alej na projekte pracujeme.

3.VYSLEDKY

Najvicsie zastipenie podnikov, ktoré sa do vyskumu zapojili mal automobilovy priemysel
(25,41%), vyroba (23,36%) a strojarsky priemysel (18,44%). Az v 53,28% pripadov islo
0 velké priemyselné podniky s viac ako 500 zamestnancami. Priemerny vek zapojenych
zamestnancov bol 38,5 roku priCom priemernym rokom narodenia zamestnancov bol rok
1980 (Co predstavuje generaciu Y). Zastupenie jednotlivych generacii zamestnancov
(Obrazok 1) predstavuje 2,87% zamestnancov povojnovej generacie (60+), 34% generacia X
(priCom generaciu X sme si pre nase potreby rozdelili eSte podl'a veku na 50 - 59 rokov ¢o
predstavovalo 15,57% zamestnancov ana 40 — 49 rokov, ¢o predstavovalo 18,44%
zamestnancov), 59,84% generdcie Y a 3,28% nastupujicej generacie Z. Obrazok 1 jasne
ukazuje, Ze najpocetnejSie zastupenie na trhu prace ma generacia Y a ze povojnova generacia
je uz na Ustupe a odchadza do dochodkového veku. Naopak, generdcia Z pomaly zacina
prenikat’ na trh prace. NajvysSie dosiahnuté vzdelanie bolo az v 72% pripadov vysokoskolskeé,
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¢o vSak ddvame do suvislosti s tym, ze dotaznikovy prieskum bol zasielany zamestnancom na
veducich poziciach.

Obrazok 1: Generacie zamestnancov na trhu prace v roku 2018

3,28% 2,87%
15,57% M povojnova
5 generacia (60+)
M generdcia X (50-59)

18,44%

59,84% generdcia X (40-49)

Zdroj: vlastné spracovanie

V ramci vyskumu sme tiez zistovali, Comu by zamestnanci dali prednost, ¢o sa tyka
vol'ného Casu apenazi az obrazka 2 vidime, ze az 64,34% opytanych by uprednostnilo
pracovat’ rovnaky cas ako doteraz a zarobit' rovnako penazi. Takze konStatujeme, ze
zamestnancom primarne nezalezi len na vySke zarobku, ale aj na adekvatnom mnozstve
vol'ného ¢asu, ktory chcli mat’ po praci. Zist'ovali sme aj, do akej miery je pravdepodobné, ze
si zamestnanci V najblizSich dvanastich mesiacoch pokusia najst nové zamestnanie. Az
41,39% uviedlo, Ze je to nepravdepodobné a 29,51% ze je to velmi nepravdepodobné.
V tomto pripade teda mdéZeme zhodnotit’, Ze zapojeni zamestnanci sit na svojich pracovnych
miestach spokojni a neplanujt ich menit’, ¢o pre podniky znamena aj nizku fluktuéciu.

Vyskum Jennifer. J. Deala poukazuje na to, Ze starSi zamestnanci sa citia byt dotknuti, ak
si mlad§i zamestnanci hned’ pri pohovore pytaji mnohokrat vyssie platy a kompetencie ako
maju oni sami, po odpracovani niekol’ko desiatok rokov. VacsSina pracovnej sily (generacia X)
bude mat’ narok na odchod do ddéchodku v nasledujucom desatroc¢i, mladi zamestnanci
(generacia Z) sa stanil horucou komoditou na trhu prace. Ak podnik neponikne mladym
zamestnancom vysSie platy a putavejSiu pracu, niektory iny podnik to urobi. Pochopenie tohto
druhu tlaku je kI'icom k podpore silnej medzigeneracnej komunikicie (Babelova,
Horvathova, 2017).

Obrazok 2: Rovnovaha vol’'ného ¢asu a zarobenych penazi

9,02%

m pracovat viac hodin a zarobit viac
M pracovat rovnaky ¢as a zarobit rovnako

pracovat menej hodin a zarobit menej
pefazi

Zdroj: vlastné spracovanie
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V ramci vyskumu sme tiez zist'ovali, v akej miere spolupracuji zamestnanci so zastupcami
jednotlivych generacii. Odpovede st uvedené v tabulke 1. S generaciou Z prichadza
kazdodenne do kontaktu az 34% zamestnancov ale porovnatel'né percento uviedlo (36%), ze
s iou do kontaktu neprichadza vobec. Sved¢i to o este len pozvol'nom néstupe tejto generacie
do pracovného prostredia. S generaciou Y spolupracuje dennodenne az takmer 90%
zamestnancov. Rovnako aj s generaciou X kazdodenne pride do kontaktu az 78% (v pripade
40 — 49 rokov) opytanych atiez 53% (50-59 rokov). Generacia baby boomers je vSak na
ustupe, tito I'udia si uz pomaly v dochodkovom veku, ¢o preukazuje aj nase zistenie, ze az
64% opytanych neprichadza s touto generaciou do kontaktu vobec.

Tabul’ka 1: Intenzita interakcii s jednotlivymi generaciami zamestnancov

Generacia Z Generacia Y Generacia X Baby boomers
Vek zamestnancov Do 25 rokov 25-39 40 - 49 50 - 59 60+
Ano, kazdy den 34,43% 89,34% 78,28% 53,28% 19,25%
Ano, 1-2x tyzdenne 17,62% 6,97% 12,30% 17,21% 8,20%
Ano, 1-2x mesacne 11,89% 1,23% 5,33% 7,79% 7,79%
vobec 36,07% 2,46% 4,10% 21,27% 64,75%

Zdroj: vlastné spracovanie

Idedlnym vekom pre manazéra, resp. riadiaceho zamestnanca je podl'a vyskumu vek 40 az
49 rokov, ¢o uviedlo aj 56,56% opytanych. My sa priklaname k rovnakému nazoru, pretoze
Clovek vtomto veku ma uz potrebné pracovné skusenosti, respekt v kolektive pred
zamestnancami a v neposlednom rade ma uz Specifické zivotné skusenosti. Nechceme vSak
povedat’, Ze Clovek starsi, resp. mlads$i sa nemdze stat’ idedlnym manazérom a zvladat’ svoju
rolu ukazkovo, snazili sme sa tu vSak vytvorit’ akysi ,,profil“, v akom veku je ideédlne stat’ sa
manazérom.

4. ZAVER

To, Ze na trhu prace pOsobia viaceré generacie zamestnancov je nam zname. Je vSak
dolezité, aby si tato skuto¢nost’ uvedomili aj samotné podniky — aich manazéri aj tak
k jednotlivym generaciam pristupovali. Pretoze ako ukazuji mnohé vyskumy, jednotlivé
generaciu su rozdielne a ak manaZéri cheu, aby ich zamestnanci pracovali efektivne, treba aby
rozdielne aj zamestnancom pristupovali. Nie rozdielne = nespravodlivo, ale rozdielne =
S ohl'adom na rozdielne potreby a vynimocnosti jednotlivych generacii. Uvadza sa, ze existuju
tri skupiny manazérov. Prva skupina manazérov vnima rozdielnost’ generacii, ale len
okrajovo, poculi o tom, ale nerieSia d’alej. Druha skupina ma hlbsie poznatky z odbornej
literatury a uvedomuje si potrebu prepojenia teoretickych poznatkov do praxe. Tretia skupina
manaz€érov, najmens$ia, uz vie pracovat cielene s generdciami zamestnancov, tito skupinu
vSak tvoria prevazne manazéri vo vel’ky nadnarodnych spolo¢nostiach. Kazda z generacii ma
svoje silné a slabé stranky aje len na manazéroch, ¢i dokdzu vytazit maximum silnych
stranok z jednotlivych generacii a eliminovat’ tie slabé stranky tak, aby sa navzajom pozitivne
doplnali. Cielom nasho ¢&lanku bolo predstavit &iastkové vysledky vyskumu o sGdasnej
situdcii na trhu prace v Slovenskej republike tykajicej sa zastipenia jednotlivych generécii.
Zistili sme, ako uzZ mnohé zahrani¢né stadie ukazali, Ze v suCasnosti je pracovny trh zastupeny
predovsetkym generaciou X aY Spomalym nastupom generacie Z aodchodom baby
boomers.
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WORK 4.0 PROJECT AND ITS INTERCONNECTION TO THE CAPABILITY
OF MEMORY INSTITUTION TO BE ACTIVE PLAYERS IN CULTURAL
INDUSTRY IN SLOVAKIA

Alena VALIASKOVA®

Abstract: The main subject of this article is to introduce the necessary changes into the educating of
employees and the organizational culture of Memory Institutions and its interconnection with the
Industry 4.0 and Cultural Industry. As the Erasmus + project WORK 4.0 has pointed out, huge
changes have been appearing, or have already reached some professions including the professions of
a Librarian and an Archivist, too. The paper deals with the question how to support their place in
Cultural Industry, what are the challenges that Libraries and other Memory Institutions in Slovakia
have to face in connection with new approaches and new technologies and if they have ability to cope
with them and to learn which will save them from being overlooked in evolving Cultural Industry.
Directions for future research are suggested.

Key words: Cultural Industries, Economy, Future, Librarian, Memory Institution

JEL Classification: J10, Z1, Z10

1. MEMORY INSTITUTIONS IN SLOVAKIA

The starting question for this paper was, if new technologies could overtake jobs in
Memory Institutions or if the ability to learn will save people from loosing their job. As we
search for the answers, we find a Eurostat research with the question, if employees are willing
to participate or to participate more on education and training. The question was asked in
several European countries in the years 2011 and 2016. In Slovakia the results were almost
the same in both years. The percentage of respondents which did not participate and did not
want to participate in training was almost the same - in 2016 it was 45,9 % of respondents and
in 2011 it was 48,7 % of respondents.

Chart 1: Distribution of the will to participate, or participate more, in education and training in
Slovakia in 2011

Distribution of the will to participate or participate more
in education and training in Slovakia in 2011

B Respondents who already
participate but wanted to
participate more

m Respondents who already
participate and did not want
to participate more

Respondents who did not

15% participate but wanted to
/ participate
10%
Respondents who did not
participate and did not want

to participate

Source: Eurostat (2016), own adjustment (2018)
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Chart 2: Distribution of the will to participate, or participate more, in education and training in
Slovakia in 2016

Distribution of the will to participate or participate more
in education and training in Slovakia in 2016

M Respondents who already
participate but wanted to
participate more

W Respondents who already
participate and did not want
to participate more

Respondents who did not
participate but wanted to

participate

Respondents who did not
participate and did not want
to participate

Source: Eurostat (2016), own adjustment (2018)

This allows us to assume that almost half of the employees were not willing to make
further improvemenst to their knowledges. That is a challenge for organizations in general
and for the Memory Institutions in Slovakia even more. Libraries, museums, galleries,
archives must face these difficulties and the changes that are coming with Industry 4.0. The
improvement of emloyees” skills and using new technologies are the main points for the
development of organizations, which are a part of the Cultural Industry. It is clear from the
Eurostat research from 2015 that in Slovakia more than 65% of employees are under pressure
to learn new skills.

Chart 3: Employed persons with job which involve improving their skills in Austria, Czechia,
Slovakia, Poland and Hungary in years 2005, 2010, 2015 in %.

Jobs (%) in which employees need to improve their skills
by State

68,8/cc 4l =
[ . | I

NENRENE
|

AUSTRIA CZECHIA SLOVAKIA POLAND HUNGARY

®m 2005 = 2010 = 2015

Source: Eurostat (2018), own adjustment (2018)

Due to the use of new technologies and new approaches, which are coming into almost
every type of profession, the impact of digital transformation on professions is huge. As the
Erasmus + project WORK 4.0 Guidelines stated, the changes in the working requirements
connected to the emergence of computers/digitization call for bigger flexibility also within
jobs. There is a call for a new skillset needed to perform jobs in cooperation with technologies
and this skillset requires continuous adaptation (2017, p. 33). Andrea Zahradnikova from
Adient Slovakia organization stated, that graduates are missing important skills when
applying for a job. Mostly they don’t have sufficient soft skills, hard skills or foreign language
skills (2018, discussion). These skills, critical thinking or willingness to adapt and learn are
important for staff of all ages in Memory Institutions, too.

225



Conference proceedings: THE IMPACT OF INDUSTRY 4.0 ON JOB CREATION 2018

This can be achieved by active involvement of the state in modernization and
restructurization school curricula, especially in the fields of informatics, humanities, logic,
creative thinking, problem solving, project and team work (Work 4.0, 2017). As Karl Popper
said: We are not students of some subject matter, but students of problems. And problems may
cut right across the borders of any subject matter or discipline (Facilitating, 2005, p. 16). The
ability to learn across different subject areas is cruatial knowledge for coping with
technologies, too.

2. CULTURE IN ORGANIZATION

Organizational culture can be understood as a set of basic beliefs, values, attitudes and
norms of behavior that are shared within the organization and that are reflected in the
thinking, feeling and behavior of members of the organization (Frankova, 2011, p. 184-185).
This statement covers all important aspects which, if fulfilled, promote creativity and
innovation in the Memory Institutions.

We have started a research in some Memory Institutions and asked them what they see as a
problem in their institutional culture. The answers, as they understood the question, were
merely about the age of employees and its consenquences. Two main groups of workers were
marked in Memory Institutions in Slovakia: young workers and older workers (50+).

To get an idea of how big the groups of employees within the Memory Institutions are in
question, we have created following charts from the data available on the web page of the
Ministry of Culture of Slovakia. We use data for 3 types of Memory Institutions — libraries
(scientific, public and special including branch offices), museums (including branch offices
and extended exposures) and galleries. We had data from these 3 types of institutions at
disposal to the date of submission of this paper.

Chart 4: Number of workplaces for libraries, museums and galleries in 2017

Number of workplaces

m Libraries

= Museums

Galleries

Source: Ministry of Culture (2018) , own adjustment (2018)

Chart 5: Number of employees in libraries, museums and galleries in 2017

Number of employees

m Libraries
= Museums

= Galleries

Source: Ministry of Culture (2018) , own adjustment (2018)
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Chart 6: Average salary for employees in libraries, museums and galleries in 2017
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2.1 Chronical lack of finances in public sector

The informations we worked with can give us data about the number of workplaces at
which libraries, museums and galleries operate and about the number of employees they
worked within these 3 types of Memory Institutions and their average salary.

We focused on the issue of librarians” income. In comparison with the research in other
European states there was a huge disproportion revealed. In Germany the librarian salary
starts from approx. 2.300 €. The average salary for a librarian in UK was 2.200 € per month.
In Czechia, which is closest state to Slovakia historically and geographically, there is a
common problem with low wages. Still the income for librarians is better than in Slovakia.
The average salary in Czechia differs from 747 € until 886 € per month for employees with
average education. According to this data there are major differences between other European
states and Slovakia, where the average salary for a librarian is 595 €.

Present results from Slovakia are that the young generation is not willing to work in public
institutions like libraries due to the low wages. Sometimes it is a starting point for their career
and they stay there for a year or two, but then they leave the organization. So one of the
biggest problems are tariff wages (Act no. 553/2003). Consequently, it affects the average age
of employees. This is the responsibility of the state, because Memory Institutions are mainly
financed as public institutions from the state budget or from the budget of the higher territorial
unit. For example, the wage for a graduate (with a Master degree) one year employed librarian
is 578,50 Eur brutto (Act no. 553/2003, appendix n. 3). That is clearly not much, if the young
employee wants to live on their own. Without satisfactory salary there cannot be good
organizational culture, if the employees are worried about their ability to pay for the food or
housing.

2.2 Unwelcoming environment

Another problem for young employees lies in the environment of institution, which is
frequently not welcoming to the changes. Older co-workers have hard time to adjust to the
changes, proposed by younger colleaque or by a manager, or have a hard time to cope with
some new technologies that are being implemented. That is intertwined with a problem of
their willingness to learn. This implies the necessity of approaching to the further education of
employees systematically and conceptually.

Still there are some trend setters among Memory Institutions. Managers in these
institutions are aware that it is their responsibility to change the status quo in libraries,
museums, galleries. Memory Institutions are here to preserve and present the cultural heritage,
to be a service for community and to answer if there is need within society. The questions
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arise: Are these institutions willing to develop new approaches to the users, learners or to their
own staff? What can be a facilitator for bursting the creativity in employees or in institution
itself? What would start their development?

3. AUTOMATIZATION AND DIGITIZATION

Emerging new technologies or their improvement is on a daily basis. New technologies are
being implementing within Memory Institutions in Slovakia and they are digitizing their
collections. Mostly they are applying for a grants/projects from EU or Slovak Ministry of
Culture to be able to buy technologies and hardware and, with this financial support, to be
able to be a part of Industry 4.0 (for example: Digital Library and Digital Archive (2012-
2015); OPIS — Operational Program for Informatization of Society, Priority Axis 2.,
Development of Memory and Fund Institutions and Restoration of their National
Infrastructure 2007-2013, etc). Digitization of precious archives gives researchers opportunity
to interact less with archives or libraries.

Augmented and virtual reality, or 360° and 3D pictures and videos are at the frontiers of
new technologies. These technologies, which are not completely exploited and are evolving,
may become very important for museums and galleries. They will benefit from adopting these
technologies to immerse visitors in the historical and art environments associated with the
exhibits (Work 4.0, 2017, p. 21).

Firstly, older invention of RFID technology offered to the reader option to scan the book
without interference with the librarian. Secondly, emerging today softwares like X Degrees of
Separation by Google, or Transkribus show us importance to develop new strategies how
people in this field of work should stay important and become mediators between information
and the public.

A good example is the Museum and Cultural center in TrebiSov, which is located in the
southern part of Zemplin region (East Slovakia). In September 2018 this museum opened a
new, interactive exhibition under the title The Treasure of the Stefan Dob6 family. The
management of this museum is trying to attract visitors and to educate them about history
through the use of new media with maintaining of concept of Genius Loci.

Picture 1: Exhibition The Treasure of the Stefan Dob6 family with an interactive panel in
Museum in TrebiSov

Source: AV Media (2018)
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The exhibition is available in three languages: Slovak language, Hungarian- due to the near
borders with Hungary- and, to be international, English. However, there is still a great amount
of other work that needs to be done, for example a new English version of the webpage
should be created to attract turists and let them know that such exhibition is available. Good
promotion of the institution is the next step which should not be overlooked by managers or
employees, if they have a creative environment in their organization.

4. THE MAIN PROBLEMS FOR MEMORY INSTITUTIONS AND POSSIBLE
SOLUTIONS

We have described a good example of implementation of technology in a museum, as well
as some informations about low wages in public sector and some examples of unwelcoming
environment in institutions. This brings up a question: What to do or do better in Memory
Institutions?

The direction in which Memory Institutions could improve is stated in Integrated Regional
Operational Program, which discussed Mobilizing Creative Potential in the Regions. This
Programme aimed: to stimulate the promotion of sustainable employment and job creation in
the cultural and creative industries by creating a favorable environment for the development
of creative talent and non-technological innovations (Ministry of Culture, 2016). This
program shows that non-profit sector has never been under such pressure to increase its
organizational performance (Kesner, 2005, p. 54). Creation favourable environment within
organization is our proposal how to start the change in Memory Institutions in Slovakia.

4.1. Several approaches

The use of new technologies is intertwined with organizational culture. The managers in
libraries, museums, galleries, archives in Slovakia should be aware of this important
dimension of organizational culture and work on some main interconnected problems.

As Nick Milton (2018) wrote in his blog, the knowledge in institution should come in 3
levels: what institution must follow, what should follow and what could follow. Should and
must follow is wrote in Law definitions and in some other regulations. For creating the
“could” is required to have good institutional culture for motivation of the employees to
create new knowledges. Motivation of employee depends on several factors: internal, external
and personal factors of employee (Sekova, 2013, p. 126). Motivation for competence raising
and learning lies in managers’ hands, and without that, there wouldn’t be any successful
implementation of technology.

4.1.1 Motivation of employees

As we already mentioned salary in public sector is low. Financial and legislative neglecting
of Memory Institutions is still not reducing (Kesner, 2005). If there will be no correction of
tarif wages it could cause problems when looking for new skilled employees willing to work
in this type of institutions. There will be one personal and important motivator missing for the
employee. One option could be a pay-for-performance system as an additional possibility of
how to give a reward to the employee for his activity and in employees eyes it could be seen
as fair and motivating (Lawler, 2000). The founder of the institution could give the
organization a budget for this additional salary (paid for example twice a year) which, because
of transparency, shouldn't be used for managers, but only for employees. Reducing
dependence on the state budget is another way. Any support from the founder for the
commercial activity of the institution is welcome. To be positive, the first step in motivation
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issue of employees in Memory Institutions in Slovakia was already made. It is a promise from
the State representatives that the tarif wages for the public sector will be raised by 10% since
2019. This is the first step to create a favourable environment, even though the motivation
does not depend solely on monetary remuneration.

4.1.1 Motivation from managers

In last decades we can perceive slow but persistent impact of Knowledge Management on
the enviroment in some organizations. One paradigm of Knowledge Management is focused
on organizational, social and managerial elements related to the internal processes and
environment of the organization. It contains organizational culture, learning organization,
intellectual capital (Encyclopedia of Knowledge Management, 2006). We would like to define
this type of management as management of “common sense”.

e Our hypothesis is that the main principles of Knowledge Management will help to
develop good institutional culture and should be done as the first step to the
revitalization of Memory Institutions.

e The second step in creating positive culture in the organization is to help people find
value in their work. Management should give a positive feedback to those who are
active and creative members of the staff by acknowledging their effords. Culture
which empoweres professionals to be innovative after they fulfill primary mission is
more than welcome.

e Investment in the intellectual capital, learning organization or lifelong learning is
absolutely necessary. Employees in Memory Institutions will need to develop
interdisciplinary skills which they could gain through learning or discussing with their
colleagues. This skills include: critical thinking, synthetic thinking, creativity to new
ways how to work on problems, innovative thinking, communication skills, practical
intelligence, willingness to push boundaries (Work 4.0, p. 34). The value of an
employee with such capabilities and qualities can be priceless for the organization.

e The main step for managers is to dispose of conservative strategies and reorient the
organization to the best learning strategies, which brings organization capability to
become a leader (Knowledge Management, 2006).

Figure 1: Organization as an active member in Cultural Industry (learning cycle)

STATE OF PLAY IN ORGANIZATION :> where organization wants to be
implementation of the NEW what organization can influence

g v

what benefits the organization will get what are the technologies and tools
from the new approaches/innovations CZ that organization can use

Source: own elaboration (2018)
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e Communication towards users and promotion of the institution is the next step that
could help to find financial partners for financing new projects.

e We believe that the last but not least step should be the implementation of new
technologies. Managers should be prepared to overcome problems connected with the
implementation of new technologies from the side of staff and from the side of users.
Creating a good institutional culture should be done before the time of implementation
of technologies or should go at least at the same time.

4. CONCLUSION

There are several problems stated in this paper. But they have probable solutions with
which the founder or the higher territorial unit and the institution itself must deal with. There
are several directions for future research. From changing the curriculum at schools, through
lifelong learning for employees, up to satisfaction with wages within the professions and
welcoming organizational culture. The state and organizations should create the environment
open to creativity of individuals or groups, which will increase the institution's potential for
smooth implementation of new technologies with maintaining or raising the number of
creative employees. That will provide infrastructure to attract more users and direct Memory
Institutions towards growth and development within the Cultural Industry.
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JOB RELATED LONG-TERM STRESSORS AND MATERNAL PARENTING
STRESS

Evelina VIDUOLIENE®'

Abstract: There are few major reasons, as well economical and organizational, why
parenting stress is so important to investigate and offer evidence-based recommendations for
parents as well other professionals who interact with the family. Results of 563 mothers are
presented and parenting stress, family life and long-term occupational stressors were
explored in the longitudinal study. Long-term occupational stressors may have more negative
impact on perceptions how mothers perceive child care related challenges and her
incompetence, poor self-efficacy as a primary caregiver compared to stressors that occur
inside family life, e.g. family life related negative or challenging circumstances. Higher
parenting stress that depends on maternal malfunctioning is associated to family financial
insecurity (credits and indebtedness, income decrease, uncertainty about future and
employment) and monotony at work. Mother’s extra hours spent at work may have negative
impact on maternal stress that arouses because of child’s perceived problems and child care
challenges.

Key words: longitudinal study, long-term work-related stressors, maternal parenting stress, occupational
stress.

JEL Classification: 112, J13, J29

1. INTRODUCTION

Relationship between occupational stress and parenting stress seems to be bidirectional
process. Negative family life circumstances and work stressors have a negative impact on
maternal emotional state and increase parenting stress as these situations are the additional
burden on the maternal role (Campbell, Ewing, 1990; Ostberg, Hagekull, 2000), may cause
work-family conflict. Employee who perceives higher parenting stress and enormous
parenting role demands may face decrease in occupational tasks performing, in results and
work effectiveness, job satisfaction and motivation, organizational commitment, be resistant
to innovations, may cause increase in absenteeism, mistakes, escalate conflicts with co-
workers and clients. These circumstances is a tremendous loss for individual, organization
and labor market.

1.1 Parenting stress and its impact on individual and family quality of life

Parenting stress is defined as the negative strain related to the self, the child, and the
parent—child interaction in the context of parenthood (Abidin, 1990; Deater—Deckard, 2004).
Parenting stress arises when the parent’s expectations about the resources needed to meet the
demands of parenting are not matched by available resources (Deater—Deckard, 2004, p. 5).

There are many studies analyzing the associations of child emotional and behavioral
difficulties and parenting stress, most of them investigate the impact of the child’s
temperament, unacceptable behavior or emotional reactions on maternal well-being and
parental stress (Deater—Deckard, 2004; Ostberg et al., 2007; Pimentel et al., 2011). These

8 PhD, Mykolas Romeris university, Public Security Academy V. Putvinskio str. 70-303, Kaunas,
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studies mostly analyze the associations of parenting stress, child behavior and emotional
problems of school aged children (Bayer et al., 2010; Blader, 2006; Mesman, Koot, 2000).

There are few major reasons why parenting stress is so important to investigate and offer
evidence-based recommendations for parents as well other professionals who interact with the
family and the child. Parenting stress is the best predictor of child behavior and emotional
problems in the future compared to child's difficult temperament, health issues and child
development under adverse circumstances in the family (Mesman, Koot, 2000; Crnic, Gaze,
Hoffman, 2005; Mintymaa et al., 2012). Stressors related to the child care affect parent—child
relationship quality and child well-being (Crnic, Low, 2002). It seems that one of the most
effective ways of preventing child behavioral and emotional problems is to control and reduce
parenting stress. Parenting stress has negative sequences on family life - it affects parents’
health (it increases probability of depression, anxiety and psychosomatic as well somatic
disorders, affects sleep quality), quality of life and marital adjustment negatively (Lavee et al.,
1996; Secco et al., 2006). Parenting stress is closely linked to the child’s physical abuse
(Begle, Dumas, Hanson, 2010; Shutay, 2009). Parenting stress also negatively affects
individual’s behavior efficacy outside family microsystem — in social interactions and labor
market.

1.2 Work-family conflict, occupational stress and parent-child interaction outcomes

Stressful life events are defined as changes in family life that require changes in adaptation
and additional psychological resources (Dohrenwend, 2006). Major stressful events in family
life have negative impact on child’s and parents’ well-being, child’s sense of safety, are
related to child’s internalizing and externalizing problems in future (Mesman, Koot, 2000;
Jewett, Peterson, 2002). Young children’s reaction to major stressful event of family life may
be blaming themselves, no matter that stressful event is beyond their or parents control (eg.
death of family member, loss of job, mother’s pregnancy, etc.). Often children in stressful
situation seek comfort in their parents (especially mother as the primary caregiver). Children
under six years old do not realize the stressful event completely, their reaction may be
moderated by the reaction of parents (Mogil et al., 2010).

However the family is a microsystem. Child care challenges and problems, personal and
family life risk factors, environmental and work related stressors or other adverse changes in one
microsystems (e.g. child health issues, low socioeconomic status, lack of child care support,
negative circumstances in family life, long-term or acute severe work related stressors, etc.) may
have negative impact on parenting stress, quality of life and work-family balance, contrary,
positive changes would make positive changes in every microsystem (Bronfenbrenner, Morris,
2006). For this reason family life and work-related factors that may be associated with
maternal well-being, maternal stress are assessed in this study too.

Other studies assessing what predictors may cause parenting stress examine potential risk
factors such as child emotional and/or behavior problems, low partner’s support,
socioeconomic status, child and parent health. In the current study, important additional risk
factors such as stressful events and the mother’s occupational stress were analyzed. It is
possible that all these factors influence child development, parenting stress, subjective
assessment of the child behavior and emotional problems.

2. PROBLEM FORMULATION AND METHODOLOGY
2.1 Purpose of the study

1) Determine whether long-term work related stressors and stressful family life events may
affect maternal parenting stress, 2) examine whether maternal occupation stress affects both
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maternal parenting stress associated with child behavior, emotional and/or behavioral
problems (child related parenting stress), or whether these type of stressors affect parenting
stress related to maternal psychosocial problems, incompetence, unsureness about herself as
an effective mother (mother related parenting stress), 3) distinguish work-related long term
stressors that may have major impact on maternal parenting stress and well-being.

2.2 The study

Research was performed two times: 1 time the author evaluated maternal parenting stress,
stressful family life events and maternal work related stressors within past 6 months,
sociodemographic variables and child’s health status. After 12 months year the same variables
were examined. Results of the 1% and 2" studies presented as T1 and T2, respectively.

The questionnaires were anonymous and participants gave them back in envelopes.
Participants were asked to compose a unique code (related to the demographics of each
participant) in order to link the T1 evaluation with the T2 evaluation which was performed 12
months later.

2.3 Participants

Participants in study T1. 1810 mothers of children aged from 2 to 5 were invited to
participate in the study. In total, 1268 mothers participated in the study, with a response rate
of 70.1 percent. The age range of the mothers is 20 to 49 years with a mean M=32.2 (SD=
5.6) years. Most mothers have university college (24.5 percent) and university education (44.9
percent) and are married (75.8 percent). 50.5 percent of the respondents filled in information
regarding parenting stress about boys (child age M=50.5, SD = 10.1 months) and the
remaining part (49.5 percent) about girls (child age M=51.1, SD=10.1 months).

Participants in study T2. 12 months past 1180 mothers who participated at baseline were
invited to be reinterviewed. 764 mothers participated in the T2 study (75.0 percent of invited
to participate). The paper analyzes data of 563 mothers who participated in T1 and T2 study.
Mothers who participated in both studies age M=33.6 (SD=5.4) years on average, most
mothers have university college education (23.8 percent) and university education (46.5
percent), are married (75.0 percent). More than half of the participants work full time, are
satisfied with their family income. 50.1 percent filled in information regarding parenting
stress about boys (child’s age M=61.2, SD=8.5 months) and 49.9 percent about girls (child’s
age M=61.9, SD=8.1 months).

2.4 Assessment methods

Parenting stress. Parenting Stress Index (PSI, Abidin, 1995) is the most widely used
measure of parenting stress (Deater—Deckard, 2004, Abidin, 1990, 1995). The 120-item
Parenting Stress Index is a Likert type parent self—report questionnaire. Three major scales of
the PSI were used in longitudinal study: Child domain (Cronbach a: T 0.92, T2 0.92) and
Parent domain (Cronbach a: T1 0.92, T2 0.92) scales as well as Life Stress scale. The
reliability results are similar to those of a normative sample (Abidin, 1995) or higher
compared to other countries (e.g., France, Germany, China).

Child domain scale evaluates those aspects of parenting stress that arise from the child’s
behavior (hyperactivity, distraction, child’s mood, child’s demandingness, etc.). Parent
domain scale evaluates those aspects of parenting stress that is associated with the parent
(e.g., sense of parental competence, role restriction, parent’s depression, relationship with the
spouse, social isolation and parent’s health). Life stress scale evaluates family life stressors
that are often beyond parent control (e.g., death of a close family friend, maternal pregnancy,
moving to new home, problems at school, etc.).
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Mother’s occupational stress scale was constructed by the author of this study according to
previous researches (Holt et al., 1993; Landsbergis et al., 2003). Work related long-term
stressors were evaluated the ones that occurred within past 6 months and lasted at least 3
months. The scale consists of 12 situations with different point load according to impact level
and are presented in Table 2. Cronbach a of this scale was T1 0.64 and T2 0.65.

Higher scores on every scale represent higher child or parent domain parenting stress, more
stressful family life and work-related events during past 6 months.

Sociodemographic variables that may be related to maternal parenting stress, including
such variables as child gender, age, mother’s work type, family status were evaluated.

Financial strain variables: family financial situation, situations like income
increased/decreased significantly, credits and indebtedness, uncertainty related to future and
employment, loss of the job during past 6 months. These variables may be related both to
occupational stressors and family life changes.

3. RESULTS AND DISCUSSION

The SPSS 18.0 package and multinomial regression method were used for a statistical
analysis.

For evaluation whether long-term work related stressors and stressful family life events
may affect maternal parenting stress, multinomial linear regressions for Child Domain
parenting stress at T2 and Parent domain parenting stress at T2 were performed. Variables as
mother’s age, education, child’s age and gender were included in 1% block of regression
analysis (as control variables). T1 mother’s employment status, family status, financial
situation, family life stressors scale and mother’s occupational stress scale were included in
2" block of regression analysis, and the same variables at T2 were included in 3" block
regression analysis.

Results revealed that these variables has no correlation with Child Domain parenting
stress: final model adj. R?=0,031, R? change for every step of regression analysis was
insignificant. Results for final regression model are presented in Table 1 (F(14;548)=1,242,
p=0,240).

Mentioned variables has weak correlation to Parent Domain parenting stress, however it’s
larger compared to Child Domain parenting stress model: final adj. R?=0,072, R? change 1%
step AR?=0,028, p=0,003; 2" step AR?=0,018, p=0,063; 3" step AR?>=0,026, p=0,010. Results
for final regression model are presented in Table 1 (F(14;548)=3,049, p<0,001). According to
results, lower maternal education and child’s male gender are associated with higher parenting
stress related to maternal characteristics. As well T2 maternal unemployment, child’s mother
and father living separately at T2 and higher maternal long-term occupation stress at T2 are
related to higher Parent Domain parenting stress.

Table 1: Summary of regression analysis for sociodemographic and stressors variables which
predict maternal parenting stress at T2: final model

Predictors Dependent variable: Dependent variable:
Child domain parenting Parent domain
stress parenting stress
B p B p
Mother*s age (1% step) 0,018 n.s. 0,050 n.s.
Mother‘s education (0=lower) (1% step) -0,026 n.s. -0,112 0,009
Child’s age (1% step) -0,071 n.s. -0,022 n.s.
Child’s gender (0=male) (1% step) -0,076 n.s. -0,114 0,007
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Mother’s employment status T1 (0=full/part 0,043 n.s. 0,043 n.s.
time employment, 1=unemployment) (2" step)

Family status T1 (O=both parents live together, -0,035 n.s. 0,009 n.s.
1=parents live separately) (2" step)

Family financial situation T1 (0=having 0,054 n.s. 0,017 n.s.
sufficient income) (2" step)

Family life stressors scale T1 (2" step) 0,049 n.s. 0,073 n.s.
Mother’s occupational stress scale T1 (2" step) 0,020 n.s. 0,083 n.s.
Mother’s employment status T2 (0=full/part 0,095 n.s. 0,141 0,044
time employment, 1=unemployment) (3" step)

Family status T2 (O=both parents live together, 0,154 n.s. 0,148 0,047
1=parents live separately) (3" step)

Family financial situation T2 (0=having 0,006 n.s. -0,040 n.s.
sufficient income) (3™ step)

Family life stressors scale T2 (3™ step) 0,024 n.s. 0,049 n.s.
Mother’s occupational stress scale T2 (3™ step) -0,006 n.s. 0,109 0,049

Note: T1 — 1% evaluation, T2 — 2" evaluation after 12 months. n.s. — not significant.

Financial strain and occupational stressors have minor association to Child domain
parenting stress — adjusted R?=0,052, p=0,032 for AR? (F(17;545)=1,746, p=0,032). Parenting
stress that is related to child’s problems, misbehavior and adaptation problems may be
associated to mother’s extra hours spent at work (Table 2). Contrary to expected, new contract
and job position are associated to lower Child domain maternal parenting stress.

Financial and occupational stressors are associated to Parent domain parenting stress —
R?=0,141, p<0,001 for AR? (F(17;545)=5,263, p<0,001). Higher stress is associated with
financial strain (credits and indebtedness during past 6 months, significantly decreased family
incomes), uncertainty related to future and job, as well monotony at work (Table 2).

Table 2: Results of regression analysis for mother’s occupational stress and financial strain
variables which predict maternal parenting stress at T2

Predictors T2 (0O=present) Dependent variable: Dependent variable:
Child domain parenting Parent domain
stress T2 parenting stress T2
p p p p
Incomes increased significantly 0,010 n.s. -0,036 n.s.
Credits and indebtedness -0,055 n.s. -0,121 0,008
Promotion at work* -0,027 n.s. -0,025 n.s.
Incomes decreased significantly -0,019 n.s. -0,145 0,002
New job* 0,112 0,013 0,066 0,121
Problems with the manager* -0,008 n.s. -0,058 0,200
Family member lost the job -0,052 n.s. -0,067 n.s.
Problems with co-workers* -0,032 n.s. -0,021 n.s.
Inadequate workload* -0,009 n.s. -0,037 n.s.
Extra hours spent at work* -0,127 0,012 -0,073 n.s.
Lack of time to meet deadlines* 0,021 n.s. -0,043 n.s.
Monotony at work* -0,065 n.s. -0,085 0,046
Harmful work conditions* 0,065 n.s. 0,062 n.s.
Uncertainty about future and employment -0,051 n.s. -0,097 0,027
Inadequate salary* -0,026 n.s. -0,053 n.s.
Discrimination at work* 0,034 n.s. -0,025 n.s.
Unsolvable problems at work* -0,017 n.s. -0,004 n.s.

Note: *situations added to Occupational stress scale. T1 — 1% evaluation, T2 — 2" evaluation

after 12 months, n.s. — not significant.
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These results have several implications. Family life stressors may have smaller impact on
perceptions how mothers perceive child misbehavior, child care related challenges and her
incompetence, poor self-efficacy as a primary caregiver compared to stressors that occur
outside family life, e.g. job related negative circumstances. Stressors evaluated in the study
have impact on Parent domain parenting stress rather than on Child domain parenting stress
so it affects mother’s positive self-perception, self-esteem, self-confidence and feeling of
control.

The other important implication’s that the feeling of insecurity neither it’s related to
financial issues or lack of employment guarantee affects individual’s well-being, adjustment,
health and interactions in other microsystems. Erickson Warfield (2005) also stated that
household income and an interaction between child behaviour problems and work interest
were significant predictors of maternal parenting role stress.

4. CONCLUSION

1. Sociodemographic characteristics, financial strain variables and work related long-term
stressors are related to maternal parenting stress that is associated to maternal malfunctioning
but not to parenting stress that depend on perceived child’s misbehavior and problems.

2. Lower maternal education and child’s male gender, maternal unemployment, child’s
parents living separately and higher maternal long-term occupational stress are related to
higher Parent Domain parenting stress.

3. Higher parenting stress that is related to maternal malfunctioning is associated to family
financial insecurity (credits and indebtedness, income decrease, uncertainty about future and
employment) and monotony at work. Parenting stress that is related to child’s problems,
misbehavior and adaptation problems may be associated to mother’s extra hours spent at
work.
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PROJECTED 4.0 SECTOR IMPACT ON PUBLIC SECURITY
IN LITHUANIA

Vytautas SLAPKAUSKAS®

Abstract: This study consists of three parts: the analysis of the traditional concept of public
security, the analysis of the role of technical directives and their relationship with social
norms, analysis of the compliance with social rules and technical directives in Lithuania. The
study revealed that the technical directives, based on smart technologies, will become more
and more important as a result of the industrial revolution. Development of internet
possibilities created an alternative (virtual) reality, where usual rules of social behaviour are
not being followed. Development of users of smart technologies marks a new stage of public
security not only of Lithuania, but also of other countries, which can be interpreted twofold -
in terms of close perspective and in terms of further perspective. In further perspective, the
control of behaviour of users of smart technologies will be more and more changed by their
self-control, which will be formed by the rules generated by communication and
telecommunication technologies - technical directives.

Key words: public security, social norms, social behaviour institutions, technical directives.
JEL Classification: 015, 031,032

INTRODUCTION

The fourth industrial revolution is taking place on the foundation of the third digital
revolution. The latter flooded the world with computers and automated data cumulation.
However, a new tide of changes differs from the previous ones in few important aspects.
Firstly, innovations are being created and may spread faster than ever before. Secondly,
decreasing marginal costs of production and rise of platforms that concentrate operational
activity in most sectors increases a link between profit and volume. Thirdly, this revolution
will include all the countries and they will contribute its creation, and mankind will perceive
an impact of changes in many fields. It will change almost all fields of work and learning.

,Industrie 4.0“ refers to digitisation of production and industry sector, and its driving
mover is an increase of transparency, efficiency and effectiveness. Most enterprises reckon on
participation in change of business models by adapting information and telecommunication
technologies (ITT). Extended chain of value and services based on ITT, such as predictable
handling, after-sale services based on virtual reality, are new expected business models in
industry sector. ,Industrie 4.0“ starts from pilot implementations of manufacturing,
planning/control and logistics.

Impact of industrial revolution on public security manifests, first of all, by the fact that
manufacturing of products of smart technologies expands and a number of their users
increases. In terms of ideology of public security, creators and users of smart technologies
become active elements of security systems, on responsible/irresponsible behaviour of which
depends a proper functioning of security systems or their autonomous parts. Therefore, there
is a need not only for creation of smart programmes of possible cyber-crime investigation and

8 Prof. dr. Vytautas SLAPKAUSKAS, Mykolas Romeris University, Ateities g. 20, LT -08303, Vilnius,
Lithuania
e-mail: slapkauskas@mruni.eu
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prevention and institutions of their management, but also for examination of peculiarities of
behaviour of users of smart thechnologies.

Absolutely reasonably an anxiety is spreading, that the fourth industrial revolution might
redound upon traditional sources of mankind purport — work, community, family or identity.
Or it can lift society to a new level of collective consciousness and moral, when we'll
understand that only by working together we'll reach a success. In order to be able to use
possibilities of the fourth revolution and to avoid crises, we need to think carefully about the
questions it raises. To find out whether our reality understanding corresponds economic and
societal development, value creation, conceptions of privacy and property, even personal
identity. We need to raise moral and ethical questions, that were presented by modern
discoveries in the fields of artificial intelligence and biotechnologies. We need to rethink how
we'll communicate in the future and how we'll nourish relationships.

A goal of this paper is to reveal an impact of the industrial revolution on Lithuanian public
security, which arises due to different nature of social rules and technical directives.

TRADITIONAL CONCEPTION OF PUBLIC SECURATY: GENERAL RULES OF
CONDUCT ARISE FROM THE NEED FOR SOCIAL TRUST

Public security is a multidimensional conception that is impossible to be described
unambiguously. This indetermination is determined by multiple dimensions and relativity®°.
In minimalistic point of view, public security is a cultural - social, legal, organizational,
economic and technological factors, by which there is a striving to form and nourish a social
trust, ensure personal and property security as well as to protect citizens and the state. A safe
environment is the only appropriate medium, where implementation and development of
human rights and freedom is possible. A feeling of safety determines both behaviour of
individuals and life quality as well as the state's social and political stability, citizens' trust in
legal and institutional mechanisms functioning in it.

Security is a state of protection and insurance against danger as well as a trust in own
knowing. This conception covers objective security, feeling of safety (subjective security),
trust in security (absence of doubts). During examination of security we are facing different
problems of values protection. However, protection of some values, such as life, health,
status, welfare, is very complicated because in case of their loss it is difficult, and in some
cases even impossible, to restore them. Therefore, it is always easier to apply the conception
of security on things than on humans. Security of humans and society is the most important
social (communal) problem. This impels to distinguish and constantly examine the threats to
humans' security.

Most threats to individual, as writes B. Buzan, arise because humans are living in a
social environment, which generates an inevitable social, economic and political pressure.®
Four types of social threats are being distinguished most often: physical threats (pain, injury,
death), economic threats (property expropriation or destruction, incapacitation from
possibilities of placement or use of resources), threats to rights (imprisonment, denial of
human rights) and threats to status (public humiliation). These types of threats usually
manifest not by one, but in bigger or lesser set of them.

In most common terms, protection against dangers is based on a voluntary compliance with
the idea of general rules or those of social behaviour. This one of the oldest existential ideas

8 Tumalavigius V. (2017). Viesojo saugumo uztikrinimo teisiniai aspektai Lietuvoje: dabarties tendencijos ir
procesai. Mokslo studija [Legal Aspects of Ensuring Public Security in Lithuania: Current Trends and Processes.
Science Studio].Vilnius: Generolo Jono Zemaicio Lietuvos karo akademija, p.18.

% Buzan, B. (1997). Zmonés, valstybés ir baimé. Tarptautinio saugumo studijos po Saltojo karo [ People, states
and fear. International Security Studies after the Cold War]. Vilnius: Eugrimas, p. 71.

241


https://www.project-syndicate.org/commentary/engineering-the-better-baby-by-arthur-caplan-2015-12

Conference proceedings: THE IMPACT OF INDUSTRY 4.0 ON JOB CREATION 2018

of human groups was revealed on the second half of the XX-th century by the researches of
Friedrich A. Von Hayek. According to Hayek, rules of social behaviour originated and
entrenched when practical mind of human groups realized benefits of abidance of general
behavioural rules: regularity of behaviour of individuals forms such ,.existing order, under
which individuals can successfully plan own actions, because they can follow expectations
reliable enough on how other individuals will behave. <...> Only because individuals follow
particular general rules, human group can live in conditions of the order that we are calling a
society. <...> Namely a real compliance with the rules is a condition of development of order
of actions; and if they have to be maintained by force as well how that force could be used is a
secondary question. There is no doubt that practical observance of rules is preceding their
conscious maintenance by force. <...> However, in order a society to survive, it must find a
way for efficient learning of the rules, and often a ways to establish them (though it isn't the
same) as well*Z,

Thus, learning of general behaviour rules and their voluntary compliance create a stable
social order that is a source of social trust and feeling of public security. This is confirmed by
the researches of P. Berger and Th. Luckmann: sociability develops and intensifies only in the
process of institutionalization of common habits, by nourishing inter-trust and safety of own
members®2, Unceasing creation of public security and trust means that in this process it is
possible to achieve some particularly defined forms of stability of balance of ,,individual -
society — state interrelationship.

Execution of moral duties is a foundation of nourishment of inter-trust and security. A.
Bergson revealed, that "duties imposed by society, allowing him [individual] to be [in a
society], internalizes such order in him [through a process of socialization], that usually
coincides with the order of life"9. Therefore, there is no a coincidence that personal
relationship in the societies that nourish social values and norms are subject o social
relationship.

In terms of human existence and forms of activity, mostly five organizational institutions
of social life are being distinguished - family, school, church, enterprise (workplace), the
state. These main social institutions are interrelated by social behaviour institutions that
regulate behaviour and activity of individuals, their groups and organizations - moral, religion
and law. Therefore, it is very important to emphasize that all types of social institutions are
related: organizational institutions of human social life are functioning on the basis of social
behaviour institutions. The more we regard the requirements of social behaviour institutions,
the better functions organizational institutions of social life. And vice versa.

Thus, a strength of relation of social behaviour and social life organizational institutions
expresses the strength of society's social structure. Social structure is a formation of society,
elements of which - social institutions, social groups, social organizations and forms of social
actions - are interrelated. Character of functioning of social institutions and internal
concentration of social groups, level of development of social organization and forms of
social activity suppose a singularity of particular society, its attitude towards human.

All individuals act in one or another social context, which is supposed by interaction of
social institutions. The main function of social structure is a constant ,,control of reality
creation, in order to ensure predictability and regularity of social behaviour of individuals and
their groups, reassurance of succession of public social security and social existence. Its
implementation is based on basis of social institutions - moral, religion and law social

%1 Hayek, Friedrich A. (1998). Teisé, jstatymy leidyba ir laisve. I : Taisyklés ir tvarka [Law, Legislation and
Freedom. I: Rules and order].Vilnius: Eugrimas, p. 146-147.

92 Berger, P., Luckmann, Th. (1999). Socialinés tikrovés konstravimas [Social reality construction ].Vilnius:
Pradai, p. 80.

% Bergson, A. (1994). Dva istocnika morali i religii [Two sources of morality and religion]. Moskva: Kanon, p.
7.
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nourishment. For example, "first striving of religion was maintenance and strengthening of
public requirements. Religion fills gaps of relation between daily habits, public requirements
and laws of nature". This important role is impossible to be replaced or refused because of
metaphysical aura of religion, which additionally and deeply motivates individual behaviour.
Thus, moral, religion and law are tools of social control and individual self-control.

Individuals do not feel social control, because it is a natural cultural condition of social
interaction, which makes a socializational impact on individuals. However, they feel a
weakening of social control in large scale processes of social-political changes, especially
rapid ones, because assessment of social behaviour standards and requirements of
responsibility are weakened. In such cases, impunity is settling in social processes and
because of that the state of public security is vanishing.

Weakening of social control opens the door to social disorganization - weakening and
rupture of relation between cultural values and norms of social behaviour. Social
disorganization is an inevitable negative shadow phenomenon of social structure
reorganization, which vanishes while social control function is strengthening. In other words,
generally social disorganization is understood as a temporary phenomenon, which naturally
disappears after reorganization and when social structure starts acting normally again.*® Thus,
traditional conception of public security is based on a voluntary compliance with social
behaviour rules and social control.

TECHNICAL DIRECTIVES AND THEIR RELATION WITH SOCIAL NORMS

Development of users of smart technologies is conditioned by rapid public social changes
that directly arise not because of political or economic impact, but because of absolutely new
possibilities of information and communication technologies and rules of social behaviour,
generated by these possibilities. Information and communication technologies generate new
rules of social behaviour - technical directives, that are not of social nature directly.

Technical directives are rules of behaviour that indicate how humans must behave with
things, work tools and technologies, nature phenomena, in order to ensure own security and
that of living environment and in order to reach practical goals as efficiently as possible. The
name was selected because they regulate not only the relationship corresponding the standards
that depend on human will and are set on subjectively created rules. Namely performance of
smart technologies depend not only on technologies created by human, but also obey different
nature laws. That means, that technical directives indicate how human must behave with
smart technologies in order their activity to be purposefull, safe and efficient.

All technical directives are related and described by a common feature - this is a
regulation of relations between human and nature objects that depend not only on human will.
In a most common sense, the rules of smart technologies, construction works, use of electric
power, appliances, fuel, use of raw materials, storage of manufacturing waste, conditions of
their disposal into environment, as well as other ecological, sanitary, hygienic, medical,
biological and other rules are prescribed to technical directives.

While describing technical directives, it is important to determine their relation with
social norms. Both regulators are distinguished®:

%Bergson, A., supra note 5, p. 10.

% Slapkauskas, V. (2009). Teisés vaidmens silpnéjimas komercializuotoje visuomenéje [Weakening of law role
in a commercialized society ]. Jurisprudencija. Mokslo darbai. Nr. 4(118), p. 269.

%Baublys, L., Beinoravi¢ius, D., Kaluina, A., Kathrani, P., Lastauskien¢, G., Miliauskaité, K., Spruogis, E.,
Stankevi€ius, V., Venckieng, E. (2012). Teisés teorijos jvadas [Introduction to the theory of law]. Vilnius:
Leidykla Mes, 2012. P. 265.
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1) according to differences of regulation object: social norms regulate human
interrelationship, and technical directives regulate human relationship with nature, work
tools, technologies;

2) according to origin of regulators: origin of social norms - human creations (e.g.,
subjects of legislation, single individuals, their groups, society); technical directives are
created by specialists of a particular field (e.g., programmers, engineers, designers);

3) according to character of formulated rule: social norms usually express a rule of
subjectively compulsory behaviour, even by ignoring which, there is a possibility to
achieve desirable results (e.g., to take over a possession in illegal, unallowable by norms
ways); and technical directives express an objectively compulsory behaviour rule, that is
based on necessary dependence of technological and natural phenomena;

4) according to character of impact because of nonobservance of the rule: social norms
not always ensure application of impact means (e.g., unsolved crimes, ignorance of
communal pressure, etc.); and impact of technical directives is inevitable. That can be not
only damage of any item, but also that may lead to dangerous consequences to human or
even society.

By describing relation of technical directives and social norms, it needs to be highlighted
that these regulators can interact closely. This takes place because particular technologies or
human behaviour with them and different items become socially significant, technical
directives often become social ones, or in more particular terms - legal norms. For example,
rules of the road. Human behaviour while driving a car is significant not only as his
relationship with this object, but also as his relationship with other people, to whom he might
be potentially dangerous. By their nature, rules of the road in some cases are technical
directives turned into legal norms in striving to protect themselves from dangers.
Nonobservance of corresponding rules brings administrative, criminal responsibility. That
means that observance of technical directives is ensured by the means of legal effect.

The fourth industrial revolution generates not only creation of technical directives and their
implementation, but also changes our thinking. The wider products managed by smart
technologies will entrench in social life, the more a character of legal regulation will change,
i.e. there will be a moving from allowable (dispositive) legal regulation method to imperative
method - prohibition and order. Settled method of requirements inevitably influences a
thinking transformation of free individual towards obedience. In the process of adaptation to
constantly increasing number of technical directives, free individuals voluntarily become
more and more obedient to control of new latent power. In other words, internet has already
taken over control of our life control. This tendency will intensify and will go even further.

PECULIARITIES OF OBSERVANCE OF SOCIAL RULES AND TECHNICAL
DIRECTIVES IN LITHUANIA

Members of modern Lithuanian society, especially young generation, are not clearly
committed to follow voluntarily the requirements of social behaviour norms. Often the
individual behaviour is being selected that does not cause personal threats and can be
beneficial, or selection of behaviour model is based on balance of relation between threats and
benefit. This means that individuals more and more are grounding their behaviour on
instrumental thinking - balance of input and benefit. Although elements of thinking could be
found in the late soviet period, because everyone was corrupted, and justice was being sold®’.

9 Simis, K. (1982). U.S.S.R.: The Corrupt Society: The Secret World of Soviet Capitalism. New York: Simon &
Schuster, p. 9.
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However, neo-liberalism ideology is the most favourable for their entrenchment in real
relationship.

Researches of society's legal behaviour performed by the author of this report revealed:

1. During the period of Lithuanian statehood restoration in 1990 - 1993, there took place a
creation of permissible legislation regime, which became a favourable context to entrench
negative features of society's legal identity - legal nihilism, corruption and legalization of
activity of non-legal nature. Activity of non-legal nature is an activity directed against
protection of human rights and freedom, justice and other legal values.

2. Analysis of content of social - legal processes that took place at the stage of Lithuanian
statehood establishment in 1993-2000 revealed characteristic features of that period®®:

2.1. In the context of economic and social instability there spread a contraband and new
forms of organized crime, e.g., racket.

2.2. There formed a new public property stratification, that acquired features of
polarization. There were highlighted two dangerous tendencies of social development: a)
tendency of intergrowth of business and political activity, which manifests by spread of
corruption; b) tendency of impoverishment and marginalization of part of the society®®. By
avoiding to adjust business and policy relation systematically, there was not enacted a law on
general declaration of private incomes and assets.

2.3. Political and legislational attempts to increase a role of criminal law policy revived
noticeably, but at the same time crisis of law enforcement and realization of this role
deepened. There is a striving to form a modern legal system, prevailing feature of which is its
technical nature!®. Therefore, in legislation and law application, there is highlighted an
instrumental attitude towards the law?%!,

2.4. The media were unable to coordinate its mission and business. Its propagated cult of
power and aggression stimulated a development of individuality and suppressed a
development of positive social community.

2.5. A striving for benefit and profit became a subordinating principle of society's values
system. Position of society's moral neutrality is forming, i.e., there is a public avoiding to
assess illegal behaviour of individuals in moral attitude.

3. Process of Lithuania's preparation and becoming the member of the EU oriented
political-legal establishment development of Lithuania as legal state, which was a favourable
context of formation of society's legal identity. However, based on generalized results of the
researches performed by different authors, it can be stated that: a) lack of respect to the
Constitution and human rights is characteristic not only to society, but its political elite as
well; b) legal identity that is characteristic to a society of western orientation haven't formed
yet.

4. Lack of voluntary obedience to follow the requirements of social behaviour norms was

highlighted between users of smart technologies as well. Review of cyber security
researches'®? revealed that:

9 Slapkauskas, V. (2001). Socialinés deviacijos intensyvéjimas [Intensification of social deviation].
Jurisprudencija, t. 19(11), p.44.

9 Slapkauskas V. (1999). Der Charakter der Evoliution einer modernen Soziokultur// In the book: Litauische
Gesprache zur Padagogik: Humanismus. Demokratie. Erziehung. Frankfurt am Main: Peter Lang GmbH,
Europaischer Verlag der Wissenschaften, p. 27-33.

100 Cotterrell R. (1997). Teisés sociologija. Jvadas [Law Sociology. Introduction]. Kaunas: Dangerta, p. 64-66.
101 §japkauskas V. (2006). Instrumentinio pozifirio j teise absoliutinimas ir jo kritika [ Absolute instrumental
approach to law and its critique ]. Jurisprudencija, 4(82), p. 83-90.

192" Grinius, L. (2016). Kibernetinio saugumo situacijos Lietuvoje apzvalga ir tendencijos [Overview and
Trends in the Cyber Security Situation in Lithuania]. ApZvalga. GruodZio ménesio specialusis priedas,
p17.
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a) Lithuania is leading in Europe according to possibilities of broadband internet access.
In 2013, penetration of internet access services in broadband connection reached 38,5 percent
of citizens;

b) number of cyber-incidents increases every year, for example, subdivision of Lithuanian
Republic national electronic communications network and information security incidents
investigation in 2012 investigated 21416 incidents, in 2014 - 36136 incidents, and in 2015 -
41586 incidents.

5. National cyber security centre in the report of 2017 highlighted that level of cyber
security in Lithuania is assessed as insufficient.1%® Thus, possibilities of use of first products
of the fourth industrial revolution already caused a lot of new challenges to further
development of security of Lithuanian society.

CONCLUSIONS

1. In traditional attitude of public security, various technologies played only an auxiliary
role in strengthening of social control and thus nourishing a stable state of public security.
However, development of internet possibilities created an alternative (virtual) reality, where
usual rules of social behaviour are not being followed. This situation formed because of a
banal reason - avoidability of legal responsibility and striving of administrators of single
portals to increase portal's attendance. In other words, even before dispersion of use of smart
technologies, there formed a nihilistic attitude towards normativeness of social life.

2. Development of users of smart technologies marks a new stage of public security not
only of Lithuania, but also of other countries, which can be interpreted twofold:

2.1. In terms of close perspective: a number of users of smart technologies in the process
of rapid growth, number of users, who will try to use information and communication
technologies against single objects and subjects of public security due to various reasons will
increase relatively. Such impact may arise from both single groups of society and outside of
the country. Development of users of smart technologies in Lithuania takes place rapidly, and
country's cyber security is assessed as insufficient. Therefore, inevitably a system of
prevention of cyber incidents will be further developed. The need for management of this
situations stimulates a development of preventive technologies and their implementation in
activity of social control institutions as well as corresponding changes of legislation and law
application not only in Lithuania, but also in other European countries.

2.2. In terms of further perspective, strategies of prevention of inappropriate behaviour of
users of smart technologies and their realization will be determined by political regime of the
country. The countries with non-democratic regime will strive for absolute control of users of
smart technologies within boundaries of their jurisdiction. In the countries of liberal
democracy, human right protection is limiting possibilities of prevention of behaviour of users
of smart technologies. However, in further perspective, the control of behaviour of users of
smart technologies will be more and more changed by their self-control, which will be formed
by the rules generated by communication and telecommunication technologies - technical
directives.

103 2017 mety nacionalinio kibernetinio saugumo biiklés ataskaita [2017 National Cyber Security Status Report].
(2017). Vilnius: Nacionalinis kibernetinio saugumo centras. P. 43. Available at:
file:///C:/Users/User/Desktop/Ketvirtosios%20pramonés%20revoliucijos%20poveikis%20viesajam%?20saugumu
iI/NKSC_ataskaita_2017_It.pdf.
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IMPACT OF INDUSTRY 4.0 TECHNOLOGIES ON THE EMPLOYMENT OF
THE PEOPLE WITH EYE PROBLEMS: A CASE STUDY ON THE SPATIAL
COGNITION WITHIN INDUSTRIAL FACILITIES

Dmytro ZUBOV*
Nikolai SINIAK®
Adriana GRENCIKOVA*®

Abstract: Nowadays, Industry 4.0 technologies simplify the blind and visually impaired (B&VI)
employment and make the work conditions B&VI friendly. The interviewing of B&VI and the analysis
of literature and Internet resources show that two features must be implemented at least — detection of
unexpected obstacles in front of the B&VI on the distances of up to 1 m and the B&VI remote
localization. The developed soft-/hardware complex uses wearable Raspberry Pi 3 B microcomputer
with an ultrasonic range sensor HC-SR04 to solve the first problem and the Bytereal iBeacon
fingerprinting to work out the second one. The presented approach was successfully tested at the
three-workroom industrial facilities — the B&VI detected obstacles and the blind companion remotely
localized the B&VI via the iBeacon fingerprinting, HTML dynamic website, and MQTT protocol. This
satisfies the requirements to the accessibility, safety, and problem solving; the ability to apply other
assistive technologies meets the flexibility feature of the four-hospitality criterion.

Key words: Industry 4.0, smart city, employment, blind and visually impaired, spatial cognition,
wearable assistive device

JEL Classification: O35, J21, J81, 115

1. INTRODUCTION

Nowadays, Industry 4.0 and smart sustainable development and inclusive growth are
commonly called as the trends and fourth industrial revolution [1-3]. Cyber-physical systems,
Internet of Things (loT), cloud and cognitive computing are the main constituents of this
concept [2, 4]. These technologies have a huge impact on almost every aspect of the smart
enterprise including the employment of people with disabilities and eye problems (blind and
visually impaired, B&VI) in particular [5-7]. The competitive strength of smart cities is based
on five driving forces [8] related to the smart enterprises: productive business environment;
profitable regional economy; high employment level and qualified human resources; smart
infrastructure; accessible natural and environmental resources; efficient banking and financial
institutions. The B&VI employment rate is about 30 % worldwide nowadays [7]. The solution
of this problem brings many benefits to both sides — enterprises have qualified employees and
show social responsibility, B&VI have money, companionship, and a positive and valued self-
identity [7]. The B&VI employees design mental maps of the premises based on the
infrastructure elements such as tables and walls. This activity takes a few hours or days — the
duration depends on the dimensions and B&V1 experience. The main difficulties of B&V1 are
about detection of unexpected obstacles such as trolleys and boxes. The main drawbacks of
blind companions are about remote localization of the B&VI. In this work, a case study on the
B&VI spatial cognition within three-workroom industrial facilities is discussed using the
assistive device with the following features:
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e detection of unexpected obstacles in front of the B&V1 on the distances of up to 1 m with
ultrasonic range sensor HC-SR04 [9] installed on the Raspberry Pi 3 B board [10];

e Raspberry Pi 3 B based indoor localization [11] of the B&VI using the received signal
strength indicator (RSSI) from the Bytereal iBeacon Bluetooth low energy (BLE) 4.0 near
field orientation modules with a cover range of 50 m [10-14], MQTT IloT protocol [15], and
HTML dynamic website.

Then, this information is said to the B&VI and / or transmitted to the blind companion.
This specific configuration satisfies the basic requirements to the assistive devices for the
B&VI spatial cognition at the industrial facilities. This functionality was designed via the
interviewing of B&VI at the Instituto para Ciegos y Débiles Visuales “Ezequiel Hernandez
Romo” (San Luis Potosi, Mexico) and the analysis of literature (e.g. [11, 16-20]) and Internet
(e.g. [21-23]) resources.

The goal of this paper is to show how Industry 4.0 technologies simplify the B&VI
employment and make their work conditions more B&VI friendly. Even a small improvement
of the B&V1 assistive devices implies a large social benefit.

This paper is organized as follows: In Section 2, the related work is presented. In Section
3, the experimental testbed and iBeacon fingerprinting are discussed, and then a rule for the
B&VI localization is proposed. In Section 4, the B&VI spatial cognition is presented using
the assistive device with Raspberry Pi 3 B and ultrasonic range sensor HC-SR04 for the
detection of obstacles on the distances of up to 1 m; the blind companion finds the B&VI
location via iBeacon RSSIs and HTML dynamic website; different equipment communicate
with each other based on the MQTT IoT protocol. Conclusions are summarized in Section 5.

2. RELATED WORK

In the last decade, technologies of smart factories / cities drastically improved the quality
of life and work conditions, and hence the regional economies got new impulse for the
growing. In particular, people with disabilities received new opportunities for employment
and self-realization. Analysis of the successful projects shows three important development
stages:

e formation of the smart governance;
e training of the end-users;

e development of the smart assistive infrastructure such as the yellow tactile pavings,
wheelchair ramps, virtual or real blind companions, etc.

The smart city four-hospitality criterion [8] is applicable to the smart enterprises as well,
i.e. industrial facilities must be accessible, safe, flexible, and able to solve the problems of
B&VI.

Most of the literature deals with 1T-based technologies for the B&VI spatial cognition
within smart factories. The results were mainly published in the journals and conference
proceedings related to the 10T and assistive devices for B&VI since these technologies are
based on the intelligent algorithms and loT soft-/hardware.

Nowadays, location systems use two principal techniques for positioning — radio frequency
(RF) / acoustic / optical triangulation/ trilateration [24, 25] and fingerprinting [26, 27].
Triangulation [25] and trilateration [24] determine absolute or relative locations by the
measurement of distances using the geometry of triangles and circles / spheres, respectively.
The ranges are identified via RF (WiFi, Bluetooth, RFID [10]) technologies, acoustic (e.g.
HC-SR04) and / or optical (e.g. GP2Y0A21) sensors. Fingerprinting uses machine learning to
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match the B&VI location based on a predefined set of characteristics of sensor signals at each
of the locations.

In [11], different indoor localization techniques (Angle of Arrival (AoA), Time of Flight
(ToF), Return Time of Flight (RTOF), RSSI, Channel State Information (CSI), etc.) and
technologies (WiFi, Ultra Wideband (UWB), Visible Light, etc.) are described in detail. Three
approaches of the object localization are presented: the user device utilizes the reference or
anchor nodes to obtain its relative location; a set of the reference or anchor nodes passively
obtains the position of the user connected to the reference node; proximity detection of the
distance between a user and a point of interest. Existing localization systems are evaluated
from the perspective of energy efficiency, availability, cost, reception range, latency,
scalability, and tracking accuracy. It is pointed out that the final solution depends on the
various factors such as smart factory infrastructure, existing soft-/hardware, localization
technique.

In [16], the behavior of B&V1 is discussed when they explore unknown places. It helps to
build a more appropriate interface and dialogue system. A study on how the B&VI verbalize a
route with a set of elements and rules is presented. A concept of the blind companion is
shown but the soft- and hardware are not discussed.

In [17], an ambient intelligence system RUDO for B&V| is presented. It consists of several
modules: recognition of approaching people, alerting to other household members’ movement
in the apartment, work on a computer including writing in Braille on a regular keyboard,
supervision of sighted children, cooperation of a sighted and B&VI, control of heating and
zonal regulation by the B&VI. Here, the home solution is discussed only.

In [18], the information and assisted navigation system for the B&VI performs voice-
controlled navigation inside the building. The location system was developed based on
Bluetooth technology. The system locates the user and sends the instructions to reach the
desired destination after the environment is equipped with sufficient sensors. Here, the
obstacle detection relies on the user abilities only.

In [13], a measurement study of the Estimote, GELO, and Wizturn Pebble iBeacons and
iOS / Android mobile device platforms shows that iBeacon RSSI values vary significantly
across iBeacon vendors, mobile device platforms, deployment height of the device,
indoor / outdoor environmental factors, and obstacles. In addition, it was pointed out that
iBeacons can be used indoor and outdoor both, but GPS is unusable inside buildings. Hence,
the design of the location estimation model is a complicated problem.

In [19] and [20], QR code based indoor navigation systems are presented. This approach is
feasible if the QR code is in front of the camera. In [28], a camera reads AprilTags and then
calculates the location and orientation of the device. However, it is a common situation when
QR codes and AprilTags cannot be captured by the camera, and hence the B&VI location is
unidentifiable.

In [26] and [27], a promising approach of the location fingerprinting with iBeacons is
presented. In [26], the training data is collected from a Bluetooth-enabled iOS client device,
and then is pushed to and stored in the computational cloud for future retrieval and use. In
[27], a detailed study of the user fingerprinting localization with 19 BLE beacons distributed
around 600 m? testbed is presented. The results show advantages of BLE beacons for
positioning compared with WiFi fingerprinting. Machine learning algorithms are not applied
in [26] and [27].

Nowadays, Industry 4.0 applies several 10T protocols such as MQTT, CoAP, XMPP, DDS,
and AMQP [29, 30]. MQTT IloT software can be executed on thin clients like Arduino Uno
since it takes approximately 10 KB of random access memory. It was shown that MQTT
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brokers work reliably with 100,000 publishers and 100 subscribers [29] that satisfies the
requirements to the smart enterprise networks.

Analysis of the above-stated work shows that Industry 4.0 and smart city technologies
simplify the B&VI employment and make their work conditions more B&V|1 friendly via loT.
For the time being, there is no universal soft-/hardware solution for smart factories. Hence,
the development of case-oriented projects with four-hospitality criterion is the most effective
approach to support the B&VI working activities.

3. EXPERIMENTAL TESTBED AND iBEACON FINGERPRINTING

The testbed is a small industrial facility of approximately 40 m? (see Figure 1, A; six blue
dots represent the iBeacon fingerprinting points) in Vinnitsa city that is common to Ukraine.
The area has an existing WiFi network with one access point within the testbed. Three
Bytereal iBeacons (see Figure 1, B) were horizontally installed on the ceilings, workroom
center adjusted. The distance between the floor and ceiling is 2.5 m.

Figure 1: A) Map of the experimental testbed; B) Three Bytereal iBeacons
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Source: the map was designed and the photo was taken by authors (2018)

The Raspberry Pi 3 B board measures the RSSIs of Bytereal iBeacons at six points (blue
dots in Figure 1, A) using the Python library Bluepy [12]. The 1st workroom iBeacon has a
name BR522827 and Bluetooth address 20:18:ff:00:33:5d, 2nd - BR523803 and
20:18:f:00:33:16, 3rd — BR523809 and 20:18:ff:00:33:19. The results are presented in
Table 1. Sometimes, iBeacons are not detected — RSSI equals -120dBm in this case.
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Table 1: RSSIs of Bytereal iBeacons

No. of the 1st workroom iBeacon 2nd workroom iBeacon 3rd workroom iBeacon
point RSSI, dBm RSSI, dBm RSSI, dBm

-66 -63 -64 -72 -75 -78 -81 -85 -85

-61 -62 -69 -74 -75 =77 -91 -84 -87

1 -61 -62 -75 -75 -76 -73 -84 -83 -85
-72 -63 -75 -76 -74 -74 -87 -93 -84

-67 =77 -62 -75 -75 -74 -86 -84 -86

-57 -64 -64 -65 -71 -67 -97 -88 -93

-63 -58 -65 -67 -68 -72 -103 -92 -93

2 -57 -57 -57 -67 -70 -71 -103 -93 -94
-58 -57 -57 -72 -72 -71 -81 -92 -94

-58 -57 -58 -68 -70 -71 -90 -92 -93

-89 -87 -89 -69 -76 -72 -97 -93 -92

-89 -84 -77 -76 -80 -71 -89 -89 -91

3 -79 -85 -89 -75 -85 -81 -88 -89 -81
-95 -91 -89 -67 -70 -79 -95 -87 -92

-92 -90 -84 -78 -71 -67 -96 -89 -92

-71 -71 -75 -69 -61 -58 -85 -84 -80

-71 -71 -74 -67 -62 -58 -85 -83 -82

4 -81 -85 -88 -69 -60 -57 -87 -82 -82
=77 -89 -79 -65 -60 -60 -82 -82 -92

-75 -74 -82 -56 -59 -60 -81 -82 -92

-98 -99 -95 -86 -96 -84 -66 -70 -66

-95 -97 -97 -85 -89 -95 -70 -70 -66

5 -96 -96 -100 -82 -90 -97 -68 -70 -71
-97 -93 -93 -91 -96 -85 -71 -71 -68

-95 -94 -98 -84 -96 -83 -71 -70 -75

-90 -96 -89 -93 -86 -87 -68 -72 -68

-97 -88 -93 -93 -87 -86 -71 -69 -68

6 -85 -84 -93 -90 -93 -85 -69 -72 -65
-96 -93 -89 -88 -88 -99 -69 -70 -64

-84 -87 -87 -91 -86 -85 -72 -70 -73

Source: the RSSIs were measured by authors (2018)

Analysis of the presented in Table 1 iBeacon fingerprinting RSSIs shows that the B&VI
location can be uniquely identified with the following rule: if RSSI of some iBeacon is greater
than -65 dBm or greater than any other RSSI more than 11 dBm then the B&VI is in the
workroom where this iBeacon is installed.

4. THE B&VI SPATIAL COGNITION WITHIN INDUSTRIAL FACILITIES: AN
ASSISTIVE DEVICE SOFT-/HARDWARE IMPLEMENTATION

The Raspberry Pi 3 B microcomputer and ultrasonic range sensor HC-SR04 are the main
hardware components (see Figure 2). In addition, a small 5 MP Raspberry Pi camera was
installed in the enclosure for the future image processing projects. The Arduino Mega board
with Ethernet shield (see Figure 3) implement the simple web-server to start a location HTML
dynamic website (see Figure 4) based on the data acquired from the MQTT broker. The
interaction between MQTT clients and broker is shown in Figure 3: the B&VI with Raspberry
Pi microcomputers are the MQTT publishers (Python library paho-mqtt [15] is applied),
Arduino Mega board with Ethernet shield (Arduino library PubSubClient [31] is included) is
the MQTT subscriber, the blind companion computer (Mosquitto software [31] is installed)
with Windows 10 operating system is the MQTT broker. In this project, the Arduino
hardware is used since additional sensors can be utilized additionally. This possibility is

252



Conference proceedings: THE IMPACT OF INDUSTRY 4.0 ON JOB CREATION 2018

crucial for the future scaling of the system. For the time being, the price of one kit for ten
B&V1 is about USD 700.

Detection of unexpected obstacles in front of the B&VI on the distances of up to 1 m is
based on the ultrasonic detector HC-SR04, which works well on the range of up to 5 m [9].
The Raspberry Pi 3 B general purpose input / output pins are of maximum voltage 3.3 V and a
power supply is 5 V. Hence, the voltage divider with resistors 1 kOhm and 2 kOhm is applied
to the HC-SR04 Echo output. The Python code for acquiring the information from the HC-
SR04 is similar to the program presented in [9]. Since HC-SRO04 is not 100 % precise, the
following rule is applied to avoid the mistakes: if three last values from the HC-SR04 sensor
show that the distance to the obstacle is less than 1 m, it is considered that unexpected
obstacle is in front of the B&VI. Since one program loop takes approximately 0.01 sec,
detection of the obstacle in front of the B&YV is about 0.1 sec, which is quite acceptable for
the slowly walking B&VI. The information is pronounced in English to the B&VI via
headphone(s) and the text-to-speech engine flite [32].

To acquire the iBeacon RSSIs and calculate the location, the Python code was developed
similar to the program presented in [12]. For this purpose, the Bluepy library was installed.
The B&VI location is encoded by six-digit number, where the first three digits is the person
index number and the last three digits is the workroom code. For instance, “002003” means
that a second person is in the third workroom. Then, this information is transmitted to the
MQTT broker under the topic “/location/people”.

The Python programs are downloaded from the Internet file server when the Raspbian is
started, and hence it is possible to update the software remotely. If the Internet is not
connected, previously downloaded files are loaded from the SD card.

The presented soft-/hardware complex was successfully tested at the above-stated
industrial facilities — the B&VI detected the unexpected obstacles on the distances of up to
1 m via the ultrasonic range sensor HC-SR04 on Raspberry Pi 3 B and the blind companion
remotely localized the B&VI through the iBeacon fingerprinting, HTML dynamic website,
and MQTT loT protocol.

Figure 2: Raspberry Pi 3 B microcomputer with HC-SR04 sensor, 5 MP camera, headphones,
and mobile power bank

Headphones

Enclosure with
RaspberryPi3 B

Raspberry Pi
camera

Ultrasonic
sensor HC-SR04

Source: the photo was taken by authors (2018)
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Figure 3: Interaction between MQTT clients and broker (RPi stands for Raspberry Pi)
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Figure 4: Screenshot of the HTML dynamic website with the B&VI location (on the left) and the
Arduino sketch (on the right)
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Source: the software was developed by authors (2018)

Our soft-/hardware complex satisfies the four-hospitality criterion — the remote localization
and obstacle detection meet requirements to the accessibility, safety, and problem solving, the
ability to apply other assistive technologies, e.g. face recognition, is the flexibility feature.
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5. CONCLUSION

In this paper, a case study on the B&VI employment in the smart factories is discussed
using Industry 4.0 technologies. An assistive device was developed to support the B&VI
spatial cognition via the detection of unexpected obstacles in front of the B&VI on the
distances of up to 1 m with ultrasonic range sensor HC-SR04 and Raspberry Pi 3 B based
indoor localization of B&V1 using the iBeacon RSSI fingerprinting, MQTT loT protocol, and
HTML dynamic website. The B&VI is advised on the presence of obstacles by headphones.
The B&VI location information is transmitted to the blind companion. For the time being, the
price of one kit for ten B&V1 is about USD 700.

The experimental testbed is a small industrial facility of approximately 40 m? with three
workrooms with one Bytereal iBeacon in each. Analysis of the iBeacon RSSI fingerprinting
showed that the B&VI location is uniquely identified with the following rule: if RSSI of some
iBeacon is greater than -65 dBm or greater than any other RSSI more than 11 dBm then the
B&VI1 is in the workroom where this iBeacon is installed. The obstacle detection in front of
the B&V is about 0.1 sec, which is quite acceptable for the slowly walking B&VI.

The presented soft-/hardware complex was successfully tested at the experimental testbed
— the B&VI detect the unexpected obstacles on the distances of up to 1 m via the ultrasonic
range sensor HC-SR04 on Raspberry Pi 3 B and the blind companion remotely localizes the
B&VI through the iBeacon fingerprinting, HTML dynamic website, and MQTT loT protocol.

Our soft-/hardware complex satisfies the four-hospitality criterion — the remote localization
and obstacle detection meet requirements to the accessibility, safety, and problem solving, the
ability to apply other assistive technologies, e.g. face recognition, is the flexibility feature.

The most likely prospect of the presented spatial cognition technology for the B&VI
assistance in the Industry 4.0 enterprises is the integration of the developed soft-/hardware
complex into other smart structures such as smart industrial transport/ environment/
governance.
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