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APLIKOVANIE NASTROJOV UMELEJ
INTELIGENCIE V RIADENI SLUZIEB IT

APPLICATION OF ARTIFICIAL INTELLIGENCE TOOLS IN IT SERVICES
MANAGEMENT

Diana Bednaré¢ikova, Anita Romanova

Abstrakt

Umeld inteligencia je simuldcia ludskej inteligencie prostrednictvom systémov alebo strojov, ktora
napodobnuje ludska inteligenciu kognitivnymi schopnostami, u¢enim, paméatou, rozhodovanim a
konanim. Nastroje umelej inteligencie je mozné integrovat do réznych podnikovych oblasti
zahfTajac aj procesy riadenia sluzieb informaénych technolégii (ITSM). Cielom vedeckého ¢lanku je
zmapovanie aplikovania nastrojov umelej inteligencie pri riadeni sluzieb informaénych technolégii
v procesoch podnikatelskych subjektov. Vedecky ¢lanok zahffia: vymedzenie pojmu digitdlna
technoldgia, typy digitalnych technolégii, teoretické vymedzenie umelej inteligencie, kategorizaciu
umelej inteligencie, nastroje umelej inteligencie, vymedzenie pojmu riadenie sluzieb informaénych
technoldgii, kategdrie platforiem riadenia sluzieb informacénych technoldgii s podporou umelej
inteligencie, konkrétne priklady implementacie a pouZitia ndstrojov umelej inteligencie v oblastiach
ITSM, vyhody aplikicie umelej inteligencie vITSM akompardciu $tidii vyuZivania umelej
inteligencie v podnikoch.

Kluc¢ové slova: digitalne technoldgie, umela inteligencia, riadenie sluZieb IT

Abstract

Artificial intelligence is a simulation of human intelligence through systems or machines that
mimics human intelligence through cognitive abilities, learning, memory, decision making, and
action. Artificial intelligence tools can be integrated into a variety of business areas, including
information technology service management (ITSM) processes. The aim of the scientific article is
to map the application of artificial intelligence tools in the information technology services
management in the processes of business entities. Scientific article includes: definition of digital
technology, types of digital technologies, theoretical definition of artificial intelligence,
categorization of artificial intelligence, artificial intelligence tools, definition of IT service
management, categories of IT service management platforms with artificial intelligence support,
specific examples of implementation and use of tools artificial intelligence in the field of ITSM, the
advantages of the application of artificial intelligence in ITSM and the comparison of studies of the
use of artificial intelligence in enterprises.

Keywords: digital technologies, Artificial Intelligence, IT Service Management

JEL classification: L86, M15



Uvod

Nevyhnutnostou v podnikani je aplikdcia inovicii, ktorych siacastou st digitalne technoldgie stvrtej
priemyselnej revolucie. Digitdlne technoldgie su Siroko integrovatelné avyuZzitelné v takmer
vsetkych odvetviach hospodarstva a ich délezitost podmienila zvy$ujica sa digitalizicia. Digitalne
technoldgie spolu s digitaliziciou st stéastou digitidlnej transformacie, ktord meni fungovanie
podnikov, ¢im nastiva zmena: stratégii, vykonavanych ¢innosti, procesov, modelov, produktov
asluzieb, atd. Klu¢om kdigitilnej transformicii v podnikoch ajej uspesnosti je riadenie
informaénych technolégii a sluzieb informacénych technolégii. Trendom a podporou v riadeni
sluzieb informacnych technoldgii podnikov je vyuzivanie umelej inteligencie a jej nastrojov, ktoré
predstavuji moderny a agilny pristup.

1 Teoretické vychodiska

Digitdlne technoldgie predstavuja vysoko prepojeny organizator inovicii v platforme a digitdlnom
prostredi s transforma¢nymi zmenami v podnikani (Bican & Brem, 2020). Digitdlne technoldgie
podporuji pouZitie roéznych zariadeni, ktoré umoziiuja pristup do kyberpriestoru, vyuZitie
digitalnych zvukovych, obrazovych a informaéno-komunikaénych technolégii (Laxman, 2021).

1.1 Umela inteligencia

Sucastou digitdlnych technolégii $tvrtej priemyselnej revolicie — Industry 4.0 je Artificial
Intelligence (AI) — umeld inteligencia, ktora patri medzi najviac vyuZivané digitalne technolégie
(Aquilani et al., 2020; Cevik Onar & Ustundag, 2018; Craglia, Hradec & Troussard, 2020; Gupta,
Mothlagh & Rhyner, 2020; Feroz, Zo & Chiravuri, 2021). Al predstavuje podla Xu et al. (2021)
simulaciu [udskej inteligencie systémom alebo strojov a jej cielom je vyvinut systém, ktory dokdze
mysliet ako ludia anapodobriovat ludské spravanie vritane vnimania, uvaZovania, ucenia,
pldnovania, predpovedania atd. Al je vo vSeobecnosti definovana ako vlastnost strojov, ktoré
napodobnuja Tudsku inteligenciu charakterizovand spravanim, ako st kognitivne schopnosti,
pamit, ulenie a rozhodovanie (Chen & Wong, 2019). Al predstavuje pouZitie vedy a techniky
(softvéru alebo hardvéru) na vytvorenie inteligentnych strojov, ktoré mézu robit a / alebo konat na
zdklade rozhodnuti, ktoré zvyéajne vyzaduju organickd inteligenciu (Gupta, Mothlagh & Rhyner,
2020). Al sa zameriava na polita¢ové programovanie a vyvoj navrhnuty tak, aby trénoval stroje na
vykondvanie uloh rovnako alebo lepsie ako ludia (Broadus, 2022). Umeld inteligencia je podla
Banerjee et al. (2020) siroko zamerand v mnohych oblastiach, ako si manazérske informaéné
systémy (MIS), datové toky expertné systémy, dolovanie udajov, neur6nové siete, strojové ucenie,
uvazovanie na ziklade pripadov, vizualizicia idajov a telerobotika. Kategériami Al st:

- Uzka - slaba Al - tyka sa technolégii Al, ktoré sa schopné vykonavat $pecifické alohy;

- 8iroka alebo vSeobecna - silnd Al (AGI) - tyka sa strojov, ktoré st schopné vykondvat
intelektualne dlohy, ktoré zahtaju Iudské prvky zmyslov a rozumu (Chang et al., 2020).

Al je oblast potitatovej vedy, ktora vyuziva tieto algoritmy: Deep Learning (DL) - hlboké ucéenie,
Machine Learning (ML) — strojové ucenie (Jagtap et al., 2021). Medzi hlavné néstroje Al patri:

1. Machine Learning (ML) - strojové udenie je pribuzna aplikdcia Al, ktord poskytuje

programovanie a velké mnozstvo dat, za i¢elom naucenia vlastnych vzorcov, a nie vzorov
alimit stanovenych ludskym programatorom, ktora jej umoziiuje dalsie zlepSovanie na
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zéklade skasenosti (Broadus, 2022). Deep Learning (DL) - trieda technik strojového uéenia,
ktora vyuziva viacvrstvové neurédnové siete (Broadus, 2022).

2. Robotics Process Automation (RPA) - je automatizicia dloh v oblasti sluzieb, ktoré
reprodukuji pracu vykondvanu ludmi, pricom automatizicia sa vykondva pomocou
softvérovych robotov alebo pouzitim algoritmov a technik Al ktoré st schopné vykondvat
presné a opakované tlohy (Ribeiro et al., 2021).

3. Chatboti a virtudlni asistenti — st konverza¢né rozhrania Al vo forme pocitacovych
programov. (BotUp, 2022).

4. Neuro-linguistic programming (NLP) — spracovanie prirodzeného jazyka prostrednictvom
ktorého sa skimaja neorganizované informacie (Ansari et al., 2021).

1.2 Riadenie sluzieb informacnych technolégii

Information Technology Service Management (ITSM) - Riadenie sluZieb informaénych technolégii
je podmnozinou vedy o sluzbach - Service Sciences a predstavuje pojem zavedeny v 80. rokoch 20.
storocia v oddeleniach informaénych technoldgii (IT), ktoré sa zacali vtedy menit na servisny rezim
prevadzky. Dévodom bola zmena tlohy oddelenia IT na orientaciu na sluzby od konca 80. rokov, a
preto sa hlavna pozornost presunula z vyvoja softvéru na riadenie sluzieb IT so zodpovednostou
pocas celého Zivotného cyklu sluZieb IT (Kubiak & Rass, 2018). Informa¢né technoldgie zohravaja
zdkladnu ulohu pri poskytovani sluzieb (Augustsson, Holmstrom & Nilsson, 2015) a poméahaju pri
koncepciach riadenia sluZieb oznacovanych ako ,Service management®. Sluzby IT (ITS) sa sluzby
poskytované prostrednictvom IT, procesov a ludi (Mora et al., 2020). Sluzby IT majui velky vplyv na
konkuren¢nt vyhodu, pretoze st délezité pre efektivne a i¢inné riadenie (Serrano et al., 2021).
Sluzby v oblasti ITSM st prostriedkami poskytovania hodnoty zékaznikom ulahé¢ovanim vysledkov,
ktoré chcu zdkaznici dosiahnut bez vlastnictva $pecifickych nékladov a rizik (Mora et al., 2020).

Autori Marrone & Kolbe (2011) uvadzaju pohlad na manaZmentu IT orientovaného na sluzby -
ITSM, ktory je vhimany ako filozofia orientacie smerom k:

- trhu - namiesto vztahu medzi projektovymi partnermi existuje vztah zdkaznik — dodavatel;

- sluzbdm - poskytovatelia sluZzieb maju portfélia sluzieb namiesto portfélii projektov
a portfolia sluzieb zahffiaja vsetky sluzby IT ponukané poskytovatelom;

- zivotnému cyklu — ITSM poskytuje metodicky pristup k riadeniu sluzieb IT - od navrhu,
implementacie, prevadzky aZ po neustdle zlepSovanie - ITSM sanezameriava len na
technické aspekty IT, ale umoziiuje aj zosuladenie sluzieb afunkcii poskytovanych IT
v rdmci organizicie a hlavna pozornost ITSM je zamerand na nédklady celého Zivotného
cyklu, nielen na néklady vyvoja;

- procesom — aby sa organizicia IT orientovala na procesy a nie na funkéné struktary.

ITSM je definovany ako pristup k operacidm IT, ktory je charakteristicky dérazom na sluzby IT,
zakaznikov, dohody o turovni sluzieb aobsluhu funkcii IT svojich kazdodennych C¢innosti
prostrednictvom procesov (Iden & Eikebrokk, 2013; Jain, Wali & Vadlamudy, 2018). ITSM
prestavuje ¢innosti, procesy a postupy, ktoré vykondva akdkolvek organizicia zaoberajica sa
vyuZivanim, zlep$ovanim a podporou sluzieb IT pontkanych klientom (Ilieva & Nikolov, 2020).
Riadenie sluzieb IT je procesne orientovany pristup zamerany na definovanie, riadenie a sprave
poskytovanie sluZieb IT na dosiahnutie podnikatel'skych cielov a zabezpecenie kvality sluzieb IT na
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uspokojenie trovni sluzieb dohodnutych so zédkaznikmi (Trinidad, Orta & Ruiz, 2021). Information
Technology Service Management sa podla Serrano et al. (2021) povazuje za sibor ramcov, ktoré
podporuju organizicie manaZujice sluzby — pomahaju poskytovatelom sluzieb IT zlepsit postupy
riadenia ich sluzieb; ITSM sa zameriava na operdcie IT a najma na poskytovanie sluZieb a podporu
— podporuje organizicie pri priddvani hodnoty ich sluzbam zlepSovanim ich kvality.

Riadenie sluzieb IT sa vztahuje na princip, ktory pouZiva vSeobecne akceptované ,osvedené
postupy” na organizovanie procesov a ludi okolo zdkaznicky orientovanych sluzieb (Mao, Zhang &
Tang, 2021). Najdélezitej$im standardom v riadeni technologickych sluZieb je ITIL (Rubio Sanchez,
2021). Najnovsia evolicia ITIL - ITIL 4 stavia na zdkladnom navode predchadzajucich verzii
poskytujuc komplexné, praktické a osved¢ené navody, ktorymi podporuje tradi¢né ¢innosti riadenia
sluzieb a moéze byt zosuladeny s transforma¢nymi technolégiami (Cloud, Automatizicia, Artificial
Intelligence). ITIL 4 je adaptabilny rdmec pre ITSM v ramci digitilnej éry pomahajuici optimalizovat
digitilne technoldgie, tak aby spolu so spotrebitelmi vytvarali hodnotu, podporovali podnikovi
stratégiu a prijimali digitdlnu transformdaciu. Ramec ITIL 4 aktualizuje ITIL V3 prepracovanim
vidsiny zauzivanych postupov ITSM v SirSom kontexte zakaznickych sktsenosti, hodnotovych
tokov a digitilnej transformacie, ako aj prijatim novych sp6sob prace ako si: Lean, Agile a DevOps.
ITIL 4 poskytuje poradenstvo, ktoré organizicie potrebuji na rieSenie novych vyziev v oblasti
riadenia sluzieb a vyuZivani potencidlu modernych technolégii a je navrhnuty tak, aby zabezpecil
flexibilny, koordinovany a integrovany systém pre G¢innd spravu a riadenie sluzieb s podporou
informaénych technoldgii. (Axelos, 2019)

2 Data a metody

Cielom vedeckého ¢linku je zmapovanie aplikovania nastrojov umelej inteligencie pri riadeni
sluzieb informaénych technolégii v procesoch v podnikatelskych subjektov.

Vyhladédvanie literdrnych zdrojov bolo realizované prostrednictvom klucovych slov vo vedeckych
databazach a na odbornych portaloch v obdobi rokov 2010 az 2022. Pre prvotné vyhladavanie boli
zadefinované klucové slova , Artificial Intelligence® (AI), ,IT Service Management” (ITSM). Nakolko
databézy obsahuju pre prvé klu¢ové slovo , Al niekolko tisic zdrojov a pre druhé klucové slovo ITSM
niekolko stoviek zdrojov, bolo dalsie vyhladavanie realizované pre vyrazy ,Artificial Intelligence®
and ,IT Service Management”. Pri spojeni obidvoch klu¢ovych slov boli vysledky vyhladdvania
v jednotlivych databazach nasledovné: 19 vo Web of Science, 26 v Scopuse, 5 v ScienceDirect, 62 v
IEEE Xplore, a 127 v Google Scholar. Uvedené zdroje boli nisledne jednotlivo preskimané a to
prostrednictvom postudenia abstraktov.

Vzhladom k pocétu aobsahovému zameraniu ziskanych vystupov bolo realizované dalsie
vyhladédvanie a to prostrednictvom odbornych portilov, kde bolo identifikovanych 131 zdrojov. Po
prvotnom posudeni ziskanych vysledkov bola vytvorend vzorka pozostavajuca zpocétu 14
relevantnych zdrojov.

Pri spracovani nizorovej komparicie na problematiku umelej inteligencie a riadenia sluzieb IT sme
vychadzali zo zdrojov, ktoré st najcastejsie citované. Pri preskimani aplikovania nastrojov umelej
inteligencie v riadeni sluzieb IT bola nasledne pozornost zamerana na predovsetkym na jednotlivé
oblasti ITSM, v ktorych je moZné uplatnit aplikovat ndstroje umelej inteligencie a dalej na
preskimanie a vyhodnotenie vyhod, ktoré integrovanim nastrojov Al do ITSM podniky
identifikovali.
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Pri spracovavani vedeckého ¢lanku boli pouzité viaceré vedecké metddy vjednotlivych fazach
nasledovne:

abstrakciu pri vycleriovani podstatnych charakteristik o skamanych prvkoch v oblastiach
ITSM a AL

analyzu v teoretickych vychodiskdch, za ucelom lepsiecho pochopenia skimane;j
problematiky ITSM a Al a vo vysledkoch ¢lanku, aby sme zanalyzovali vyuZitie nastrojov Al
v ITSM;

dedukciu v teoretickych vychodiskiach, vysledkoch ¢lanku a diskusii, kde sme sa
prostrednictvom nej dostavali od vSeobecnych tvrdeni ku konkrétnym faktom v oblastiach
ITSM a AL

indukciu vo vysledkoch a diskusii vedeckého ¢lanku, kde sme konkrétne poznatky
zovseobecnili;

kompardciu pri poznavani si¢asného stavu vyuzivania nistrojov Al v oblasti ITSM;

syntézu pri spajani jednotlivych ¢asti vedeckého ¢lanku do uceleného celku.

3 Vysledky a diskusia

Spolo¢nosti vyuzivaju schopnosti nastrojov digitilnej technolégie Artificial Intelligence (AI)
v roznych oblastiach ajednou znich je riadenie sluzieb IT (ITSM). Kategérie platforiem ITSM
s podporou Al uvaddza Haque (2020):

1.

Reaktivne nastroje — stdvaju sa aktivnymi iba vreakcii na podnet (alarm, interakciu
s ¢lovekom) a podporuju Service desk samoobsluznymi funkciami pre koncového
pouzivatela vo formdch: chatbotov a virtudlnych asistentov.

Proaktivne nastroje — nezdvisle rozoznavaja kriticky stav alebo nadchadzajicu situiciu,
nasledne iniciuju G¢inné opatrenia (na vyrie$enie nevyhnutého stavu pred prerusenim
previdzky) vo formdach: automatizicie robotickych procesov (RPA) andastrojov na
orchestraciu procesov.

Prediktivne nastroje — predpovedaju buddci vykon, dopyt alebo potrebni pracu
v oddeleni IT na zdklade historickych a aktudlnych udajov a prikladmi st ITSM ndstroje,
ktoré sa spoliehaju na strojové u¢enie (ML) a vyhodnocovanie velkého mnozstva dat.

Autonémne néstroje - mézu hodnotit a podniknut kroky, ktoré nemusia mat ni¢ spolo¢né
s ich pévodnym programom a to: rozpoznat komplexné koncepty akymi st ivahy o riziku
a prospechu alebo etické uéinky akcii v ITSM a aplikovat tieto zistenia.

Implementiécia a pouzitie nastrojov Al v ITSM st aplikovatelné v nasledovnych oblastiach:

1.
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Automatickd kategorizdcia incidentov prostrednictvom Chatbotov; automatické
inteligentné triedenie prichddzajucich poziadaviek; automatické plnenie zikladnych
poziadaviek (Zziadosti a incidentov) prostrednictvom automatizicie iloh a NLP; generovanie
uloziska rieSeni robotmi a cloudu; vyuZitie algoritmu na identifikaciu stvisiacich incidentov,
navrhnutie postupov a automatické nasmerovanie odbornikov na servis IT; optimalizicia



procesov uéenia pomocou ML; detekcia anomdlii ozna¢ovanim nezvycajnych opakovanych
incidentov monitorovanim modelmi ML a predikcia incidentov; nastroje AI, ML a analyza
velkych diat mozu proaktivne rie$it problémy; identifikicia zranitelnych miest
a konfiguricia infrastruktary IT (Lawton, 2020)

Automatizované interpretovanie incidentov apoziadaviek, rieSenie problémov
a poziadaviek niz$ich trovni prostrednictvom ML a RPA abez zapojenia podporného
persondlu, tym Ze maja pristup k neobmedzenému mnozstvo tdajov v databazach a uéia sa
vzorce (Shanbhag, 2018).

Prediktivna adrzba IT proaktivnym spésobom diagnostikovania a predpovedania buducich
incidentov a automatizovania opravy; detekcii hrozieb, odhaleni anomadlii a preskimania
hlavnej pri¢iny problémov a incidentov; sihrnné riesenie incidentov; inteligentna eskalacia
incidentov a pldnovanie kapacity, aby sa vopred vyrovnali s dopytom (Reddy, 2020).

VyuZzivanie chatbotov a pracovnikov pri rychlom pristupe k samoobsluznym funkcidm
rieSenia problémov; lepsie porozumenie poziadavkdm, incidentom a problémom, pretoze
spracovanie prirodzeného NLP méze poskytnut struktiru tdajom generovanych ¢lovekom;
RPA automatizuje rozliSenie servisného listka azniZuje usilie azdroje potrebné na
vyrie$enie listka, ¢im sa efektivnejsie riesia podobné incidenty (Digital.Al, 2020).

Al automatizuje a zniZuje tlak na oblasti ITSM prostrednictvom NLP, ktoré analyzuje vstup
pouzivatela, ¢im sa odhali jeho zadmer a identifikuje relevantni odpoved, znalosti a spusti
automatizovany proces (Rizzo, 2021).

Modely zaloZzené na AI st schopné automaticky smerovat a uprednostiiovat listky
avykonavat automatickd napravu, rie$enie a plnenie IT listkov a poziadaviek IT Service Desk
(Mathew, 2021).

Vyuzitie nastrojov Al - Chatbota, RPA a NLP pri zdkaznickom servise, kedy je tam 24/7
podpora a je mozné okamzité rie§enie v niektorych pripadoch (Shubham, 2022).

Automatizovanie a zlepSovanie sluZieb pre koncovych pouZivatelov, proaktivne ucenie sa
o problémoch, ¢im sa prostrednictvom nédstrojov Al a ML automatizuje servisny pult (Fierro,
2022).

Pridanie Al do nastrojov riadenia sluzieb IT ma vyhody pri:
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Znizovani poctu vyzbieranych listkov a cien za listky, niZzSom pocte hovorov a ich krat$iemu
trvaniu, vylepSenych casoch odozvy, zvysenej produktivite zamestnancov a zniZeni
celkovych prevadzkovych ndkladoch (Shanbhag, 2018).

Zvysujucej sa rychlosti vykonavania, zvy$ovani dostupnosti sluzieb a ich podpory, zniZzeni
prevadzkovych ndkladov, zlepseni skusenosti pracovnikov a obmedzeni Iudskych chyb
(SummitAl, 2019).

Znizovani zitaZe administrativnych dloh nizkej Grovne, tym, Ze sa odstrani potreba
nevyhnutnych mélo hodnotnych dloh; proaktivnom identifikovani problémov a incidentov;
poskytovani sluZieb - st rychlejsie, lacnejsie a efektivnejsie (Digital.Al, 2020).

Zlepseni alebo rozsireni existujicich metdd riadenia produktov a sluZieb IT, odbremeneni
zamestnancov a automatické rieenie listkov (Haque, 2020).



- ZvySovani automatizicie pracovnych postupov; znizovani zitaze zamestnancov IT,
zvy$ovani produktivity pouzivatelov; zniZovani prestojov a vypadkov (CIO, 2021).

- Vacsej spokojnosti a produktivite zamestnancov tym, Ze sa automatizuja poziadavky a znizi
sa ich nadbyto¢nost; zvySeni osvojenia samoobsluZnej technoldgie; skrateni ¢asu rieSenia
incidentov; zjednoduseni integracie samoobsluznym portalom s funkciami Al (zamestnanci
sa skor zagkolia a rychlejsie sa dostant k znalostiam); vylepSenej podpore; lepsej ndvratnosti
investicii do samoobsluznych technolégii a moZnosti poskytovat informdicie réznym
hybridnym alebo vzdialenym pracovnikom odkialkolvek (Rizzo, 2021).

- RychlejSom rieSeni servisnych pozZiadaviek, zvySovani produktivity zamestnancov,
vyraznom znizovani nakladov, bezpecnom zvladani tloh aich $kalovani, Setreni casu,
presnosti pri rieSeni problémov, zniZovani chyb, povoleni prediktivnej idrzby, zvySovani
spokojnosti zakaznikov a zabraneni pocita¢ovej kriminalite (Fierro, 2022).

Vyuzivanie digitalnych technolégii v podnikoch sa zvySuje ataktiez su ¢im dalej, tym viac
aplikovatelné v procesoch riadenia sluzieb informac¢nych technoldgii, ¢o si méZeme vSimnit aj
v nasledujucej komparicii statistickych $tadii vyuZivania nastrojov Al v riadeni sluZieb IT:

- Pocet podnikov implementujicich Al vzristol vroku 2019 0270 % na troveil 37 %
av sulade s tymto trendom podniky vyuZivajace nastroje ITSM sa snaZia osvojit si Al, aby
vyriesili vyzvy vratane nizkej adopcie zamestnancami a vysokého objemu hovorov. 62 %
skamanych podnikov zvaZovalo a implementovalo chatboty; 49 % podnikov potrebuje
automatické smerovanie servisnych tiketov. (PRNewswire & Espressive, 2019; Gartner,
2019)

- Vsiddasnych organizdcidch riadenia sluzieb sa 70 % az 80 % zdrojov vynakladd na
prevadzkové ¢innosti - vykondvania servisnych poziadaviek, uzatviranie listkov na
incidenty a doru¢ovanie zmien (Shein, 2020).

- 93 % IT odbornikov skumalo alebo nasadzovalo urciti uroven technolégie Al pre
moderniziciu ITSM a ITOM (manazment operacii IT); 70 % manazérov IT tvrdilo, ze Al je
bud kriticka alebo velmi délezitd pre inovaciu a modernizaciu schopnosti ich Service Desk;
medzi top $tyri vyzvy voblasti IT v38 % miere patri v skolenie robotov, aby mali ¢o
najpresnej$iu odpoved (Nair, 2021).

- 62 % podnikov zvazuje alebo uz implementuje Al do svojej stratégie ITSM (Mathew, 2021).

Néstroje Al zahinajac aj ML, DL, RPA, Chatboty a NLP st vyuZitelné v oblastiach riadenia sluzieb
IT ako st: Service desk, riadenia servisnych poziadaviek, riadenie incidentov, riadenie problémov.
Nastroje znizuju tlak na oblasti ITSM a medzi konkrétne priklady implementacie patria:
automatizicia Service Desk, lepsie porozumenie poZiadavkam, incidentov a problémom - realizacia
struktary udajov, triedenie poZiadaviek, automatické plnenie zdkladnych poZiadaviek, navrhnutie
postupov a automatické nasmerovanie odbornikov na servis IT, planovanie kapacity riesenia
incidentov, rozlisenie tiketov a poziadaviek, automatické smerovanie poziadaviek a automatické
rieSenie, kategorizdcia incidentov, identifikicia suvisiacich incidentov, detekcia anomadli,
prediktivna ddrzba IT - predikcia incidentov, automatické interpretovanie incidentov
a poziadaviek, automatizovanie rieSenie incidentov, sihrnné rieSenie incidentov, inteligentna
eskaldcia, proaktivne rieSenie problémov, rieSenie bez zapojenia podporného personilu,
preskumanie hlavnej pri¢iny problémov, proaktivne uéenie sa o problémoch, optimalizacia procesov
ulenia, identifikicia zranitelnych miest, konfiguricia infrastruktiry, detekcia hrozieb.
Z prieskumov implementdcie nastrojov Al vyplyva, Ze najva¢sim trendom je Al, ktorej
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implementacia v oblastiach ITSM rastie, podniky zvaZzuju implementaciu do svojej stratégie
z dovodov digitdlnej transformacie a trendom st aj chatboty. Podniky podla Sheina vynakladaja 70
% az 80 % zdrojov na vykonavanie prevadzkovych cinnosti, ¢o sa tyka vykonavania servisnych
poziadaviek a rieSenia incidentov. Nastroje Al v oblasti ITSM st velkym prinosom a vyhodami
vyuZivania néstrojov digitdlnej technolégie Al v procesoch ITSM je automatizovanie ¢innosti a tym
nastdva uspora vyuzitych zdrojov, zniZzovanie potreby zamestnancov a zvySovanie ich produktivity,
zlepSenie skusenosti zamestnancov aich udenie, zniZovanie nikladov, lepsie ukazovatele
vykonnosti ITSM (krat$i ¢as trvania rieSenia incidentov/poziadaviek/problémov, niZsi pocet
hovorov, atd.), znizovanie chybovosti, dostupnost sluZieb, zniZovanie nadbyto¢nosti, ¢o vedie ku
zvy$ovaniu efektivnosti podniku.

Zaver

Pri sprave datovych centier a produkcii softvérovych aplikacii bolo zavedené riadenie sluZzieb
informaénych technolégii (ITSM) v 80. rokoch 20. storocia a neskér koncom tychto rokov sa zacalo
transformovat z technologického pristupu na poskytovanie sluzieb, ¢o bolo v stlade s potrebou
industrializacie a Standardizacie sluzieb. Riadene sluzieb IT je podmnozinou vedy o sluzbach a
procesne orientovana disciplina pre riadenie systémov IT zahimiajica ¢innosti, postupy a praktiky.
ITSM mozZno definovat ako implementaciu, riadenie a poskytovanie kvalitnych sluzieb IT
splnajucich potreby podniku na podporu podnikatelskych cielov a potrieb zakaznikov v oblasti IT
Operations. Riadenie sluZieb IT vyuziva osved¢ené postupy a praktiky anajviac pouZivanym
$tandardom je ITIL 4, ktory je zostladeny s digitdlnymi technolégiami digitdlnej éry zahfiiajic aj
umelu inteligenciu (Al), tak aby spolu so spotrebitelmi vytvarali hodnotu, podporovali podnikova
stratégiu a prijimali digitdlnu transformaciu. Umeld inteligencia je simuldcia Iudskej inteligencie
prostrednictvom systémov alebo strojov, ktord napodobiiuje Tudskt inteligenciu kognitivnymi
schopnostami, u¢enim, pamitou, rozhodovanim a konanim. Aplikovanie nastrojov Al (RPA, ML,
DL, NLP, atd.) je v podnikoch vo vysokej miere a taktiez aj pri procesoch riadenia sluzieb IT, ktoré
je najviac vyuzivané v oblastiach: Service Desk, riadenia incidentov, riadeni servisnych poziadaviek,
riadenia problémov, pri riadeni rizik a bezpe¢nosti. Budicnost Al a inych digitdlnych technolégii
v procesoch ITSM je zrejma z dovodu pretrvavajucej digitalizcie a va¢siemu dopytu po sluzbach IT.
Spomedzi digitalnych technoldgii st v ITSM vyuZité nielen nastroje umelej inteligencie, ale aj iné
technoldgie ako je Cloud Computing, Big Data Analytics a Internet of Things.
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THE IMPACT OF DIGITALISATION ON THE
COMPANY'S DISTRIBUTION STRATEGY

Vladimir Bolek, Johann I. Kim

Abstract

This manuscript analyses and evaluates that the transformation of society, the COVID-19
pandemic, and the digitalisation affects sales. The theoretical study, demonstration on recent case
studies and surveys will result in recommendations for actions. The main goal is to identify the
impact of digitalisation on the company's distribution strategy. From a methodological point of
view, the manuscript is based on the analysis of theoretical background, and the comparison of the
current knowledge and approaches. The work reveals that for instance the distribution was initially
transformed by digitalisation, and the digitalisation was driven by quantum leaps by the COVID-19
pandemic. The technological change in the form of “digitalisation” has fundamentally transformed
many industries, the internet has upended how consumers engage with brands, the buying
behaviour has changed towards the desire for a personalised and unique buying experience, the
evaluation of data is becoming more important, the shopping experience is more important to
customers than the product.

Keywords: digitalisation, sales, strategy, competition, buying behaviour, transformation of society
JEL classification: M15, M21, M31
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INTRODUCTION

Beside the “general” entrepreneurial activities the transformation of society also affects sales. The
transformation of society refers (Zolch et al., 2016) to processes such as globalisation, which
increases the complexity of business and leads to a shift in the centres of power. Digitalisation and
digital platforms are also one of the megatrends, which in turn places other trends among itself.
Further trends include individualisation, which in turn leads to new life concepts and work
concepts. Individualisation is based on the detachment of individuals from their historically
predetermined social forms, traditions, values, belief systems and securities (Beck, 1986). This is
the reason for the increase in complexity of society.

The digital platform itself does not necessarily hold physical assets in the form of infrastructure
resources, nor generate value through product sales. Digital platforms are created and cultivated on
top of digital infrastructures. Constantinides, Henfridsson and Parker (2018) refer to digital
infrastructure as the computing and network resources that allow multiple stakeholders to
orchestrate their service and content needs. Examples of digital infrastructures are: The Internet
(Hanseth and Lyytinen 2010), data centers (Levy and Hallstrom, 2017) and open standards such
as IEEE 802.11, and USB (Universal Serial Bus) (Hanseth, 2000), as well as consumer devices such
as smartphones and tablets.

This manuscript is a theoretical study focused on sales strategies leading to the competitiveness of
the company, the factors influencing distribution policy decisions determined by digitalisation. The
manuscript compares theoretical background and recent case studies from business practice dealing
with the impact of digitalisation on distribution strategies. The main goal, which is to identify the
impact of digitalisation on the company's distribution strategy, is supported by several partial goals.
The analytical part of the theoretical study, demonstration on case studies and surveys will result
in recommendations in the final part of the manuscript.

1 CURRENT STATE OF THE PROBLEM

Rainsberger (2019) evaluated a study published by the Institute for Sales and Marketing
Automation (IFSMA) under the name "Sales in the Digital Age". The study examined how
digitalisation affects sales. 525 companies participated in the study. The result can be summarised
as follows: the consequences of digitalisation are hardly considered with regard to sales strategies.
In addition, young academics want to work in sales less and less. In terms of communication and
sales channels, social networks or digital contact tools are becoming increasingly important.
However, only less than one fifth of the companies surveyed rate their use as important. The
identification of decision-makers is also considered critical. Coordinated customer relationship
management is important in only 30 percent of the companies. In sales, closing the sale is
considered most important. According to the survey, sales staff should first and foremost recognise,
address, and eliminate concerns. It is assumed that digital tools can be of little help in this regard.

Mercuri International (2020) has studied the sales strategies of the future and identified the success
factors. The first success factor is an analysis of the buying journey of the target group. The second
success factor is seen in the definition of sales processes. The third factor is the appropriate design
of the organisational structure. The fourth factor is the adjustment of the management tool.
Supporting actions are developed in the fifth success factor. The qualification of the sales staff is
seen as important in the sixth factor. The seventh factor is the adjustment of leadership.
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As part of a study by Staufen AG, Vogel (2014) surveyed 110 industrial companies in Germany on
various fields of action in sales. This revealed that sales department has deficits. These include the
fact that companies tend to think in terms of organisational units rather than in processes, which
is why internal processes should be improved in terms of order processing and value stream
orientation. In contrast, sales department knows the market, products, and customers well.
Furthermore, the sales strategy must be reflected in the entire organisation of the company. There
should be transparency regarding the employees' willingness to change.

Ullmann (2021) has researched sales in the post-COVID-19 era. The field staff have become office
staff almost overnight. Customers have become accustomed to ordering their goods on the internet
and have nearly forgotten about personal contact. Many of them also see no need to return to it. In
this sense, it is also clear from this study that the sales strategy (as an integral part of the
entrepreneurial activity) of the future must be oriented towards the customer experience.

The importance of the sales and marketing strategy for the success of the company is already
evident from the fact that it depends on the strategy whether the product or the service is bought
gladly and often. Therefore, it is important that the strategy is oriented towards customer needs
and whether the target group feels “correctly” addressed by the company. In other words, the
company strategy should be oriented towards the customer's needs. The strategy therefore includes
the division of customers into certain segments as well as the acquisition of new customers. A sales
strategy also determines the channels through which the target group is to be reached. Due to the
rapid changes in the market and its environment, e.g. with regard to technological and even
disruptive innovations, it is important that the sales strategy is constantly kept up to date, both for
the present and for the future. Thus, it can be stated that even with good marketing and excellent
salespeople, business can go bad if the sales strategy is not coherent.

The fact that the sales and marketing strategy is decisive for the success of entrepreneurial activities
can also be attributed to the extensive changes in the economic world, which is characterised in
particular by globalisation. It is said (Deloitte, 2019): "New business models and sales channels as
well as digital technologies are changing tasks and working methods in sales". Experts (Deloitte,
2019) assume that 20 to 50 percent of today's sales tasks will change as a result of digitalisation.
Thus, more than 45 percent of 312 sales employees surveyed expect their company's sales strategy
to change in the near future. Competitive pressure is seen as the reason for this change by 51
percent of respondents. 46 percent blame price pressure, digitalisation is responsible for changes
for 41 percent. New products are decisive for 39 percent for a change in the sales strategy. 34
percent are of the opinion that the sales channels are changing, which is to be expected in view of
digitalisation. 30 percent of the salespeople surveyed expect higher sales results. 27 percent expect
a decline in demand, 29 percent new market participants, 23 percent new customer segments and
20 percent an increasing internationalisation (Deloitte, 2019). All the above factors show that a
regular revision of the sales strategy is important to maintain the company's success and its
entrepreneurial activities.

There are various influencing factors that affect the distribution or sales of goods. Basically, the
company should be clear about its performance or the product to be sold, the target customers, the
positioning, the distribution channels, and the conditions - for the next years (Herlan, 2020). It
should also be noted that all influencing factors interact with each other. For example, the product
to be sold or the service offered is strongly dependent on the preferences and needs of the target
group, the competitors, and the pricing.
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The first question to be answered is, as already mentioned, is about what the company is good at.
The company must know its competencies, which do not only include technical competencies. The
company can ask itself with what products or services it has achieved the highest profits in the past
years and how this will develop in the future. Are there new technical solutions? How is the market
developing? Are customer needs changing?

The second consideration is the competitors. Here, too, the future should be taken into account,
because companies may well develop into future competitors. In this context, the company must
ask itself what strengths distinguishes it from the competition. Why did the customers decide in
favour of the company and not the competition?

Thirdly, the target customers are of strongest interest. The analysis should show which customer
groups the company should focus on now and in the future.

A fourth point is the channels through which the target group is reached. For this reason, the
company should analyse the distribution channels with regards to the customer needs.

The last question is about the arguments with which the target customers are to be won. These
arguments concern smart marketing: Why exactly should customers choose the product or service?
The customer's needs should be at the centre of the formation of arguments (Herlan, 2020).

2 METHODOLOGY

The nature of this manuscript is a theoretical study that analyses and compares the theoretical
background and case studies from which it is possible to identify the impact of digitalisation on
distribution strategy. The growing digitalisation of business processes, the impact of the crisis
COVID-19, and changes in consumer behaviour determine the company's distribution strategy.

The main goal of this manuscript is to identify the impact of digitalisation on the company's
distribution strategy. The main goal is supported by several partial objectives: problem definition;
analysing the theoretical basis focusing on digitalisation, digital platforms, sales and distribution
strategies of the company; looking at the relationship between digitalisation and distribution
strategy; identifying factors modifying the company's distribution strategy, creating
recommendations for the company in order to strengthen the market position.

From a methodological point of view, the manuscript is based on the analysis of theoretical
background, and the comparison of the current knowledge and approaches. In the results of the
work and discussion section, we try to incorporate our own recommendations for distribution
strategies of companies to strengthen their competitiveness.

3 RESULTS AND DISCUSSION

Following the systematics of distribution systems, a distinction is made between direct sales and
indirect sales. In direct sales, the products are sold without an intermediary (company). Instead,
distribution takes place via central sales departments or company-owned branches. The internet,
or online trade, is a possibility of direct sales to the end customer. In indirect distribution, a sales
intermediary is used at wholesale or retail level. This corresponds to classical trade, which often also
has an Internet presence. In the automotive industry shown here as an example, indirect
distribution is carried out selectively according to quantitative and qualitative selection regarding
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the distribution policy ideas to the dealers (Dietz, Reindl, and Brachat, 2016). In the classic sense,
the vehicles arrive from the manufacturer to the wholesale trade, where they reach the customer
via the retail trade. This again depends on whether the manufacturer uses direct or indirect
distribution. As mentioned above, online sales can be used by the manufacturer itself as well as by
authorised dealers or corresponding platforms.

Distributor partner decisions depend on the size of the company, the type of products or services
offered, the headquarters of the company, the goals of the company, the target group of the
company and the basic orientation of the company etc. This clearly shows how complex such
decisions can be. To keep the complexity low for this paper, the distribution partner decisions of a
small medium-sized enterprise are presented here.

The company in question as a reference example is a small, regional brewery, such as the Vielau
Brewery, which is located in the Rheinsberg region (Germany) (Brauerei Vielau, 2022). As stated
on the homepage itself, this is one of the smallest breweries in the region. The beer is brewed once
a month. The brewery relies on the Unique Selling Proposition of tradition and quality because it
brews with a 100-year-old technology. Only two types of beer are produced: a strong dark beer and
a light beer.

The distribution partners include three regional restaurants and a wellness spa. The changes of the
times are reflected in the distribution partners. Due to the consequences of the COVID-19
pandemic, the pubs were repeatedly closed for months. The company would have to develop a new
corporate and distribution strategy. It would have to make the decision to look for retail partners,
which means that the beer would be offered at beverage retailers, shopping centres and grocery
shops. In extreme cases, this would require a change in production so that a larger quantity of beer
is produced in bottles instead of kegs. Irrespective of this, the new trade partners would again be
located in the region, since it is a small, traditional brewery whose target group attaches importance
to this unique selling proposition. Through a special marketing strategy, it would also be possible
to expand the trade online so that fans can purchase the beer via the internet.

In some sectors, the multi-brand strategy has been considered the most successful strategy for
many years. The international intensity of competition is increasing and with it the competitive
pressure. For this reason, management must consider all aspects of a multi-brand strategy that
serve to stay ahead of the competition.

Esch (2018) divides the requirements for a multi-brand strategy into two different levels. These are
the conceptual level and the implementation level. Planning, preparing, and building the strategy
are the focus at the conceptual level. The markets should be segmented precisely according to the
needs of the customers. The different segments should be identified according to criteria relevant
to the customer. This can also be referred to as target group analysis.

Kirchgeorg (2020) describes a target group as follows: A target group, i.e. the addressees are the:
"totality of all effective or potential persons who are to be addressed by a particular marketing
activity". These segments, which have already been described, should be as similar or dissimilar as
possible in terms of the buying behaviour of the potential buyers. Differences between the buyers
should be identified in order to derive marketing programmes from them. Accordingly, only the
target group-specific media are selected in the planning. The following distinctions are made
(Kirchgeorg, 2020):
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1. Socio-demographic target group differentiated by e.g. age, gender, level of education or
status.

2. Target group oriented towards behavioural characteristics. This includes, for example,
first-time buyers or experts.

3. Target group oriented towards psychological characteristics. Here buyers are
differentiated according to characteristics, such as adventurous, creative, courageous,
reserved or insecure.

4. Target group oriented towards media use. For example, potential customers may use a
smartphone as a medium, which on the one hand increases their accessibility and on the
other hand suggests certain characteristics, such as flexibility.

Target group analysis is becoming increasingly important at a time when customers are becoming
more critical and price conscious. In addition, the markets are oversaturated.
A checklist can help with target group analysis. This is based on psychological principles. Guiding
questions could be:

1. Who is the target group (car drivers, motorcyclists)?

2. What demographic data describe the group? (Age, gender, income, status)

3. What attitudes and behaviours can be attributed to the target group?
(E.g. willingness to take risks, health consciousness, desire to travel, environmental
awareness, family orientation)

4. How is it possible to reach the target group? (Via smartphone, via TV, via posters, at
events...)

5. Which products/services are already offered (in excess) to the target group? (Cars of the

most diverse brands)

How does the target group buy? (Often on instalments, consumer credit)

Who does the target group buy from? (From the dealer they trust)

Why does the target group buy? (E.g. wants to belong, to enhance social status)

What needs are being satisfied? (Material needs, adventure, freedom or family

orientation, security, environmental awareness)

10. Where will the target group go in the future? (Need for sustainability)

11. Are socio-demographic characteristics such as age, gender, income, family size, marital
status, number of children suitable for specifying the target group?

12. Can the target group be structured according to psychological characteristics? (Sub-
questions can be derived here from learning theories, such as in which needs category is
the target group located? What drive can be used to increase learning success? Which
positive reinforcers, e.g. rewards, increase the learning effect? How can aha experiences
be created? Is it necessary to reduce dissonance? How can the thinking and feeling of the
target group be characterised?)

13. What are the socio-demographic characteristics of the target group? (Again, sub-
questions help to differentiate, such as: Is there a typical member group? What norms
and values do the group members share? Are there role distributions?)

14. Is there brand awareness among the target group?

15. What is the importance of rational reasons for purchase, e.g. price, customer service,
security?

16. When does the target group buy?

© 0N

Regarding this analysis, the individual brands can be positioned. For this, a further well-founded
analysis should take place. This analysis must explore the external and internal market conditions
in order to determine the available resources (Meffert, Burmann and Kirchgeorg, 2015).
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Setting the price is an important point in the distribution strategy. Various methods have also been
established for this (Stuke, 2020). Therefore, before defining the strategy, a SWOT (Strengths,
Weaknesses, Opportunities, Threats) analysis (Hill and Westbrook, 1997) is useful to identify these
factors specifically. Furthermore, the pricing strategy also depends on the company's goals. The
positioning of the product in the market also influences the price. For example, a company that uses
the strategy of cost leadership (Kharub, Mor and Sharma, 2018) will set a lower price than the
competition. A middle position should be avoided. The following figure therefore illustrates the
most important rule in pricing policy.

Output high
A

A
v

Average

Pricelow
Price high

Dangerous

Output low

Figure 1: Rule of pricing policy. Source: Own illustration according to Stuke (2020)

One strategy is the fixed-price strategy, where the price is set independently of the target group and
the competition. The low-price strategy sets the price below that of the competition in order to
attract customers who simply want to spend little money. Customer loyalty is therefore low. This is
opposed to the high price strategy of a premium supplier. Here, appropriate marketing must be
carried out. At the same time, the product must be of high quality.

But there are also dynamic price strategies. One of these is the skimming strategy. The price is
initially set high and then lowered step by step. This strategy is intended for products whose value
depreciates quickly, such as technology. Price fighters always offer the lowest price by immediately
undercutting other products. Price followers match the price of the price leader but remain below
the price.

In price differentiation, a distinction is made between individual differentiation. In this case,
different prices are set for different groups of people. This is the case, for example, with admission
prices. Regional differentiation distinguishes prices depending on the regional purchasing power.
Seasonal differentiation is found, for example, in early booking discounts and volume
differentiation is found in volume discounts.

In view of the findings of this work, it must be added that the past few years have been characterised
by the COVID-19 pandemic. This pandemic, together with the associated closures of shops and
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businesses, has shown how important it will be in the future for distribution companies to know
how to use the tools of digitalisation for their own benefit. It is advisable for every distribution
company to renew and supplement its distribution strategy. All details should be considered again
under the aspect of the current changes. Technological change in the form of “digitalisation” has
fundamentally transformed many industries. Digitalisation allows firms to rely on the Internet -
rather than physical “brick and mortar” outlets - for distribution.

The internet has upended how consumers engage with brands (Lipidinen and Karjaluoto, 2015). It
is transforming the economics of marketing and making obsolete many of the function’s traditional
strategies and structures. For marketers, the old way of doing business is unsustainable (Edelman,
2010).

In the future, it is still recommended to organise sales in a hybrid way. In this case, the internal
sales force will be more involved in active sales tasks, with small customers being looked after
individually (Mercuri International, 2020). Meanwhile, the sales force should concentrate on
strategically important customers. Goods should be distributed more via online channels. This is
where great potentials can be found that make a company more efficient. Contacts can be increased
through a combination of personal and virtual visits. In this way, sales are no longer tied to specific
travel times. It must also be considered that customers' shopping behaviour has changed, which in
turn is due to the new digital possibilities. Accordingly, marketing and sales must be realigned, as
already mentioned. Customers want coordinated information and contacts with regard to their
personal purchasing process.

The sales force itself must keep the holistic approach in mind. This means that they have to work
together e.g. with service, marketing and internal sales colleagues. In the interest of the customers,
boundaries that have developed over the years must dissolve (Mercuri International, 2020). Below
are further recommendations in short form:

«  Basically, it is still recommended to develop a strong vision for sales that sets the future
direction.

«  Furthermore, the customer journey should be traced with all contact points.

«  An emotional buying experience should be created for customers.

- Employees in sales should be accustomed to working independently so that the company
can concentrate on its core competences.

«  There should be transparency regarding information.

«  Regular customer satisfaction analyses minimise errors.

«  Despite digitalisation, personal contact with the customer must be maintained.

The following outlook once again shows the potential distribution of the future.

CONCLUSION

In summary, distribution was initially transformed by digitalisation. Digitalisation was driven by
quantum leaps by the COVID-19 pandemic. More and more customers focused on shopping
opportunities on the internet. Accordingly, buying behaviour has changed towards the desire for a
personalised and unique buying experience. It is therefore not wrong to increasingly include
emotions in marketing and sales strategies.

Overall, cooperation between marketing and sales will continue to be important in the future. In
addition, the evaluation of data is becoming more important in this context, so that an individual
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profile of the buyer can be created. Since the demand is largely covered, the shopping experience is
more important to customers than the product. However, sales people are still important in the
sales process of the future, because they support customers with empathy, flexibility and creativity
in the buying experience.
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STRATEGIE VYSOKOSKOLSKEHO VZDELAVANI
SMEREM K DIGITALIZACI VYUKY V CESKE
REPUBLICE

STRATEGIES OF HIGHER EDUCATION TOWARDS THE DIGITIZATION OF
TEACHING IN THE CZECH REPUBLIC

Hana Brezinovd, Pavel Krpdlek

Abstrakt

Dlouhodobym zamérem Ministerstva Skolstvi, mlddeze a télovychovy je, aby vysoké skoly udily
moderné, akceptovaly zasadni dopad digitalizace nejen do vSech studijnich programu, ale do
samého procesu vyuky. Vysoké skoly stanovi vzdy na pét let svQj strategicky plan, ktery uptestiuji
na jednotlivé roky. Od roku 2015 pat¥i mezi strategické cile digitalizace vyuky. Tento cil se nedatilo
prilis realizovat. Zptsob vyuky zaostaval nad obsahem vyuky. Navic vysoké skoly bézné piasobi
v raznych stfediscich od sebe mistné vzdilenych. Student kombinované formy studia bez
digitalizace vyuky pfi sluZebni cesté ptijde zbyte¢né o prednasku. Problémy, které zptisobila
pandemie covid-19, jasné ukazuji na urychleni digitalizace vyuky na vysokych $kolach. To jsou
hlavni teoreticko-metodologicka vychodiska ¢lanku, ktery ma charakter prehledové studie a na
zakladé zobecnéni empirickych dat a zkuSenosti autora si klade za cil poukazat na prilezitosti
a rizika prosazovani strategie digitalizace v ¢eském vysokoskolském vzdélavani v diskurzu se
zahrani¢nimi a tuzemskymi zdroji.

Kli¢ova slova: vysoka skola, on-line vyuka, prezen¢ni forma, kombinovana forma, praxe

Abstract

The long-term intention of the Ministry of Education, Youth and Sports is for universities to teach
in a modern way, to accept the fundamental impact of digitization not only in all study programs,
but in the teaching process itself. Universities always set their strategic plan for five years, which
they specify for each year. Since 2015, it has been one of the strategic goals of digitizing teaching.
This goal has not been achieved very well. The method of teaching lagged behind the content of
teaching. In addition, universities usually operate in various centers from remote areas. A student
of the combined form of study without digitizing teaching during a business trip will lose a lecture
unnecessarily. The problems caused by the covid 19 pandemic clearly point to accelerating the
digitalisation of higher education. These are the main theoretical and methodological basis of the
article, which has the character of an overview study and based on the generalization of empirical
data and experience of the authors aims to point out the opportunities and risks of promoting the
strategy of digitization in Czech higher education in discourse with foreign and domestic sources.

Keywords: university, on-line teaching, full-time form, combined form, internship

JEL classification: Al, A2, 123, 128
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Uvod

Zpusob nabyvani informaci ve vzdélavani se vyznamné zménil. Zména nastala velmi ptrekotné.
Zdroje, z nichZ ¢erpadme informace a ziskdvame poznatky, jsou sice velmi z4vislé na zaméfeni studia,
avsak k experimentim, praktickym zkusenostem, literdrnim resersim ptibylo ziskavani informaci
on-line ptistupem. Nejednd se jen o elektronické knihy, videopfednasky, ale také o sledovani
praktickych realizaci, jako jsou operace pfenasené ze vzdalenych nemocnic, postupy vateni nebo
chemické pokusy. Ma byt urychleni ptrechodu vysokych $kol k novym, zejména digitalnim formam
vyuky pomoci finanéni podpory vyhlasené Ministerstvem skolstvi, mladeze a télovychovy CR
(MSMT) vysadou pouze vetejnych vysokych §kol? Je online vjuka rovnocennou formou s prezenéni
Ucasti vyucuyjicich a studentt? Jakd omezeni byla pti realizaci online vyuky v dobé covidové
identifikovana?

1 Teoreticka vychodiska:
strategie vysokoskolského vzdélavani

Predcovidova doba, tj. rok 2019 byl z hlediska strategie na vysokych Skolach uvozen Plinem
realizace Dlouhodobého zdméru vzdélavaci a védecké, vyzkumné, vyvojové a inova¢ni, umélecké a
dalsi tviiréi ¢innosti pro oblast vysokych kol pro rok 2019. Dlouhodobé zdméry pozadované MSMT
od vysokych skol se tykaji vSech subjektdl, které splnuji pozadavky zdkona o vysokych skolach
(vetejnych, soukromych, stitnich vysokych skol). Tento koncepéni dokument, sestavovany
covid-19. MSMT uvadélo v predloze jako priority dlouhodobého zaméru vysokych skol v souvislosti
se zménami zavedenymi novelou zdkona ¢. 111/1998 Sb., o vysokych $kolidch a 0 zméné a doplnéni
dalsich zakont (zékon o vysokych skolach), ve znéni pozdéjsich predpist, a ndslednymi provadécimi
predpisy, diraz na kvalitu vzdélavaci ¢innosti, moznosti uprav modelu financovini vetejnych
vysokych 8kol a implementace spole¢ného evropského ptistupu k akreditaci studijnich programt
typu joint degree nebo dalsi zptisoby posuzovani zahrani¢niho vzdélani.

V ramci prioritniho cile ¢ 2 Diverzita a dostupnost véak MSMT doporucuje vysokym skolam vyuzit
analyzy kombinovanych a distan¢nich forem studia zejména v oblasti podpory vyucujicich
zapojenych do pfipravy distan¢nich kurzti s dirazem na vyuZivani on-line nastroji. Dalsi
doporuceni MSMT se tyka prioritniho cile ¢. 3. Internacionalizace, a to podilet se na evropskych
iniciativich, jejichz cilem je vytvofeni digitdlni platformy, umoznujici komunikaci mezi
informacénimi systémy vysokych skol v Evropé. Ty maji vyrazné usnadnit rozeznivani statusu
a identity studujicich (nap?. European Student Card).

Neda se ¥ici, Ze by MSMT v Planu realizace Dlouhodobého zdméru vzdélavaci a védecké, vyzkumné,
vyvojové a inovacni, umélecké a dalsi tvirci ¢innosti pro oblast vysokych skol pro rok 2020
digitalizaci vyuky povaZovalo za prioritu. Zalezelo tak na jednotlivych vysokych skolich, zda si
takovyto cil vytvotily a realizovaly, zda pokracovaly v zamérech stanovenych na delsi obdobi.

Strategicky zamér MSMT pro oblast vysokych skol na obdobi od roku 2021 (,522021+) byl vydavan
jiz v dobé, ktera byla ovlivnéna pandemii covid-19. MSMT ocenilo obrovské nasazeni a pohotové
zapojeni vysokych skol do feseni problémt, které s sebou nova situace ptinesla. MSMT si uvédomilo
potfebu flexibilnich forem vzdélavani, tedy mimo jiné toho, Ze vysoké skoly jsou pripraveny velkou
¢ast studijnich programt a predmét realizovat on-line, a pouzivat pti tom metody, které
poskytnou studenttm flexibilitu pti studiu.
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Vyznamné podpory vysokym $koldm se nasledné dostdva z Narodniho planu obnovy, kde jsou
vymezeny oblasti podpory a finané¢ni prosttedky na transformaci vysokoskolského vzdélavani.
BohuZel, opravnénymi osobami jsou pouze vefejné vysoké skoly. Cilem je urychlit prechod
vetejnych vysokych §kol k novym, zejména digitdlnim formam vyuky. M4 tak dojit ke zvy3eni podilu
kombinovaného (blended learning) a distan¢niho vzdélavani na jednotlivych vysokych $kolach.
Predpokladem je synergie mezi prezen¢nimi a distan¢nimi formami a ndstroji pro podporu
vzdélavani. Dtraz klade MSMT také na zvy$ovani kompetenci akademickych pracovnikii v oblasti
vyuzivani informa¢nich technologii a inovativnich ptistupi ve vyuce.

2 Predmét a metody, technické aspekty realizace
online vyuky

Implementaci systémovych prvka a nastroju digitalizace ve vysokoskolském vzdélavani prakticky
celosvétové urychlila mimotddna opatfeni spojend s pandemii covid-19. Jejich pramét do aktudlni
strategie vzdélavani, komparaci p¥istupt na zakladé empirie, pozorovani a naslednou obsahovou
analyzu byl vyuzit jako teoreticko-metodologicky zdklad k prezentace vlastnich zkusenosti a ndzort
autord.

Digitalizace a online vyuka se tyka nejen realizace pfednasek, cvic¢eni, zapoctl, zkousek, konzultaci,
ale i ziskdvani studijnich materidla, povinné literatury, doporulené literatury, evropskych
a narodnich privnich norem, odbornych ¢asopisi atd. Zejména studenti kombinované formy
studia, kterym online vyuka umozni optimalizovat svij ¢as mezi praci, rodinnymi a studijnimi
povinnostmi, uvitaji, budou-li zdroje informaci téz v digitalni podobé. Tyto ptistupy je nezbytné dat
do souladu. Jednotna informaéni brana, kterd se v dobé pandemie covid-19 zacala na vysokych
$kolach pouzivat, umoziluje uzivatelim z jednoho mista jednim vyhleddvacim rozhranim vyuZivat
ruzné Ceské a zahrani¢ni zdroje (katalogy knihoven, souborné katalogy, plnotextové databaze).
Uzkym mistem ziskdvani a vyuZivani téchto databazi je neptistoupeni poskytovatelti/autort ke
spole¢nym rozhranim a pozadovand cena za vyuzivani databazi, pfistupl, stahovani dokumentu,
tisku dokumentt atd.

Technickd realizace online vyuky na ceskych vysokych skolach nebyla p#i vyhlaseni lockdownu
stejnoroda. Vyhldseny nouzovy stav ze dne na den znamenal rychlé rozhodnuti, v jakém systému
on-line vyuku poskytovat, anebo ji zpozdit (lockdown byl vyhlisen Bezpec¢nostni radou stitu
10. 3. 2020, uzavteni vysokych 8kol bylo realizovano od 11. 3. 2020, tzn. jiz po zahajeni letniho
semestru). Naptiklad na Soukromé vysoké skole ekonomické Znojmo s.r.o. (SVSE) rektorka vydala
10. 3. 2020 vyhlagku, a po ni nasledovaly dalsi navazujici vyhlasky, ve kterych urcila, jak pfistupovat
k vyuce. V prvni fazi byl jmenovin garant on-line vyuky, IT expert. Jeho tkolem bylo poskytnout
vyucuyjicim technickou podporu p¥i vytvafeni studijnich materiala (audio, video prezentace, pfenosy
poskytované vyuky). Garant také tesil sdileni materidla vyucujicich se studenty. Viem vyucujicim
a studentim poskytl podrobné navody, jak s riznymi platformami pracovat.

Tabulka 1: Vytvateni a sdileni studijnich materialt na SVSE

Technicky ndstroj Charakteristka
Sdileny disk V ramci osobnich G¢tt na SVSE maji véichni vyucujici i studenti k dispozici diskovy
prostor, pro sdileni a vytvareni textovych dokumentd, tabulek, prezentaci, audio
a video soubort (Google Disk).
IS Moggis V sekci Ndsténka je mozné rozesilat textové zpravy s ptilohou ptimo studijnim
skupindm studentd. Vyulujici musi pocitat s tim, Ze zprava umisténa na Ndsténce
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ma omezenou ¢asovou platnost a poté je automaticky odstranéna véetné p¥iloh.
V sekci E-learning je mozné vytvaret a vkladat texty, které studenti po kliknuti na
nazev predmétu uvidi jako kapitoly e-learningového kurzu.

E-learningovy V ramci Moodle je mozné vytvaret plnohodnotné e-learningové kurzy véetné grafd,

systém Moodle procvi¢ovani a sledovani pokroku studentd. Studenti SVSE maji do systému
vytvorené Ulty. Pristupy pro vyulujici zajisti v ptipadé zdjmu garant.

Google Classroom V ramci osobnich t¢t na SVSE je Google Classroom volné dostupna webova
sluzba, ve které si vyuluji maze vytvortit virtudlni uéebnu a v redlném Zase
komunikovat se studenty pomoci mikrofonu a kamery na svém poéitadi.

Audio/video Jako vhodnou nadhradu za osobni vyuku lze vyuzit audio/video prezentace. Jsou to

prezentace prezentace, ke kterym vyucujici pomoci mikrofonu, ptipadné i kamery nahraje svij
vyklad. Vétsina soudasnych notebooka obsahuje mikrofon i kameru. V p¥ipadé
zajmu miiZe vyucujici vyuzit IT garanta piimo v u¢ebné na SVSE, kde je vie pro
nat4ceni audio/video prezentaci ptipraveno.

Zdroj: Brezinova, H., vlastni zpracovani (2022)

Neékteti vyucujici zpoc¢atku vyuzivali systém SKYPE, ktery je bezplatny, rozsifeny, volné vyuzitelny
a umoznuje celou fadu funkci. Jeho vyhodou je také telefonické spojeni. Nasledné, postupem casu,
doslo na SVSE k omezeni variant poskytovani online vjuky. Priizkum mezi studenty formou ankety
nenaznacil zidporné zkudenosti s on-line vjukou na SVSE. Problém nebyl avizovan ani z dvodu, Ze
byly pouzivany rizné software platformy.

Jiné vysoké skoly reagovaly pomaleji na vytvoreni technické podpory pro online vyuku, ale zvolily
jediny (jednotny) p¥istup. Ten mél vyhodu v podpote ze strany studijniho oddéleni a nekladl naroky
na studenty v tom smyslu, Ze by museli fesit u raznych pfedméta (vyucujicich) razny technicky
ptistup. Takovym ptikladem je Vysokd skola mezindrodnich a vefejnych vztaht Praha o.p.s., ktera
zvolila Google Classroom. Vyuéujicim byly ptipraveny virtualni u¢ebny pro jejich predmeéty, studenti
se do nich ptihlasili a na této platformé bylo mozné nejen prednaset, vést cviceni ¢i seminare, ale
také sdilet studijni materialy, ptipadné zkouset studenty distan¢ni formou.

3 Omezeni identifikovana v ¢eském
vysokoskolském vzdélavani

Omezeni online vyuky na vysokych $kolach lze sledovat z mnoha whld. Svij nazor sdélilo také
MSMT. To provedlo etfeni na oslovenych vysokych skolach. Vysledky MSMT byly piedstaveny
odborné vefejnosti na konferenci Dny vzdélavaci ¢innosti vysokych skol, ktera probihd ve dnech
9.-10. zari 2021 v Narodni technické knihovné v Praze (Wildova, Tomasek, 2021).

MSMT v obdobi od 20. ¢ervna do 16. cervence 2021 oslovilo respondenty ze sféry vysokych kol
a pozadovalo odpovédét na zadané otazky. Odpovédélo celkem 23 256 studentd a 4 597
akademickych pracovnika vysokych skol. Ziskané vysledky maji vysokou vypovidaci hodnotu.

Pfes viechna omezeni byli studenti ve vysoké mite spokojeni s ptipravenosti vysokych kol a se
zptsobem komunikace. Spise pozitivné hodnoti také svoji celkovou zkusenost s distan¢ni vyukou,
a to zejména u teoretické vyuky. V pripadé praktické vyuky ukazuji vysledky posun v prabéhu
pandemie, a tedy lepsi adaptaci na strané $kol i studentt. Pro dvé tfetiny studenti bylo studium
béhem pandemie vice ¢asové zatéZujici oproti pfedchozimu obdobi. U 45 % studentd doslo ke
zhor$eni fyzického zdravi, u psychického zdravi pak u 55 % z nich. Finanéni situace se zhorsila u 27
% studentd, u 70 % byla stejnd nebo dokonce lepsi nez pred pandemii (Wildova, Tomasek, 2021).
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Podle MSMT se mezi nejéastéjsi druhy uskutectiované podpory ze strany vysokych 8kol fadila
uprava studijnich podminek, nékteré vysoké skoly realizovaly i prodlouzeni semestru. Vitana byla
psychologickd podpora a zprosttedkovani kontaktu se spoluzdky. S ptistupem vysoké $koly bylo
spokojeno skoro 90 % akademickych pracovniki. T#i ¢tvrtiny vysokych kol byly na distanéni vyuku
v prabéhu pandemie 1épe ptipraveny oproti jejimu pocatku. Pres 50 % akademickych pracovnika
zhodnotilo praci studentt v ramci distanéni vyuky jako horsi oproti prezen¢ni formé v ptredchozim
obdobi. Podporu ze strany vysoké skoly pocitovali akademicti pracovnici zejména u zajisténi
technického vybaveni ¢& kurza prace s technikou a programy, ve vysoké mire také s Gpravou
pracovnich podminek. Naopak nedostatky vnimali v ptipadé psychické a finan¢ni podpory ¢i jiného
ocenéni za aktivni p#istup nebo podpory v oblasti didaktiky distan¢niho studia a zpisobti motivace
studentt (Wildova, Tomasek, 2021).

Velmi zajimavé vysledky studie prezentovala Univerzita Karlova. V nésledujici tabulce se lze
sezndmit s bonitou kladnych odpovédi student na zadané otazky:

Tabulka 2: Omezeni a nep#iznivé dopady online vyuky

PoloZena otazka v rdmci vyzkumu

Uvedte, jaké pocitujete nejvétsi potize studia na dilku

Mnoho ¢asu u pocitace — bolesti zad, o¢i apod. 73,60
Chybéjici osobni interakce s uliteli/studenty, skupinové tdkoly tézko 66,10
proveditelné

Celkova naroc¢nost situace soucasné epidemiologie 61,10
Prakticka vyuka nelze nahradit online 53,30
Sebedisciplina, time management, motivace — vysoké niroky na sebedisciplinu 49,10
Chaoticka organizace nékterého pfedmétu 48,10
Vys$si ndro¢nost a nizsi efektivita samostudia 40,40
P#ili§ mnoho platforem pro vyuku a komunikaci 38,30
NevyvizZenost naroku jednotlivych pfedméta 33,00
Vyuka jen live/v redlném ¢ase, neni nahravina 26,80
Doma nevhodné podminky pro stadium/nedostate¢né technické zizemi 26,50
Zahlceni — naro¢néjsi pozadavky neZ za bézné situace 25,00
Neéktefi vyucéujici pfechod nezvladli technicky 23,10
Chybéjici zpétna vazba od vyucujicich 23,00
Nedostupnost studijnich materidla 20,10
Pozdé ¢i nejasné komunikované terminy a forma pro splnéni pfedmétu 19,70
Nedostate¢na/pfili§ pomald komunikace ze strany vyuéujicich 18,30
Nevhodna podoba vyuky pro distanéni formu 17,50
Nerealizovatelnost vyzkumu 15,90
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Vyucéujici neposkytli Zddny vlastni vyklad, deficit studijnich povinnosti v 6,70
prabéhu

Nedostate¢na technickd podpora 5,80
Zdroj: vyzkum UK Praha, Wildov4, R., Tomasek, V. (2021)

Jak vidéli a hodnotili situaci akademicti pracovnici, je ztejmé z tabulky ¢. 3.

Tabulka 3: Omezujici faktory pro akademické pracovniky

Vymezeni problému

' Chybi osobni interakce se student &ikolegy 86,50
Praktick4 vyuka se online nahradit ned4 nebo jen do uréité miry (limitované) 62,90
Nedostate¢nd zpétnd vazba a komunikace se studenty 56,10
Pasivita/neaktivita studentt 45,30

Zdroj: vyzkum UK Praha, Wildov4, R., Tomasek, V. (2021)

Vystupy z ankety Univerzity Karlovy se nezmiriuji o formé studia. Naprosto jinak pocitovali on-line
zpusob vyuky studenti prezen¢ni formy studia a kombinované formy studia. Studenti v prezenéni
formé, zvlasteé ti, kteti nastupovali do prvniho ro¢niku a neméli moznost se vzdjemné setkavat, znali
ptislusné vyucujici jen prosttednictvim on-line techniky, méli v ¥adé ptipadd vyznamné problémy,
které vedly aZ k ukonéeni studia. Rozdil studia na stfedni a vysoké kole je zdsadni. Pokud student
prvniho roé¢niku zahdjil své studium online formou, nebyl schopen mnohdy pochopit rozdily
v ptistupu k ziskdvani informaci, vyhodnotit jejich rozsah a zptsob jejich nastudovéni. Systémovy
ptistup, mezioborové provazani, vyhledavani si vlastnich zdroji informaci ke studiu, nespoléhani
se jen na zapisky z prednasek & preéteni studijnich opor, nékteré studenty prekvapily. Vétsina
studijnich programi navic neni zaloZena na memorovani seznami a poucek, ale je nezbytné logicky
odvodit souvislosti, vazby a vystupy.

V ptipadé omezeni vyuky na online formu nelze tento ptistup obvykle akceptovat u studijnich
programu, které jsou prakticky zaméfené. Realizace praxi jak v prezen¢ni formé studia (rozsah cely
semestr) tak v kombinované formé studia (rozsah minimdalné 6 tydnd) je nutnd v konkrétni
obchodni korporaci, ve vyzkumné nebo jiné organizaci, kde student ziska nejen pracovni navyky
a zku$enosti, ale celou fadu informaci, které nasledné muze vyuzit ve své zavére¢né praci. Praktickd
aplikace ve vyuce ziskanych poznatkd je nenahraditelnym ptinosem studia na vysoké skole.
Ve vétsiné pripadd, je-li to mozné vzhledem k celkové situaci ve spole¢nosti, je nutné tuto ¢ast vyuky
feSit prezencné.

V dobé pandemie covid-19 fada vysokoskoldkd mohla realizovat svoji praxi ve zdravotnickych
zatizenich, v oblasti socidlnich sluzeb, pf#i organizaci zajisténi oc¢kovani oblanti apod. Nékteré
studijni programy umoznuji fesit praxi formou online, jako je nap#iklad realizace online pravnich
Mezi hlavni omezeni patfi technické vybaveni akademické obce véetné kompatibility pouzivanych
systému a programt. Ne kazdd vysokd $kola ma dostate¢né vybavené posluchdrny a ucebny
veskerou potfebnou a dostate¢né kvalitni technikou. Ma-li byt on-line vyuka kvalitni, a to véetné
moznosti sdileni studijnich materiald, ptipadnych dopliujicich poznamek a kreseb vyucujiciho na
tabuli, pak bez kvalitni kamery nelze tento zdmér realizovat. Online vyuka muzZe také narazit
v pfipadé vyuzivani riznych programi, ke kterym je potteba multilicence i pro vzdilené studenty,
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aby si mohli redlné vyzkouset postupy a vlastni praci se softwarem. Samozfejmé zdkladem je kvalitni
internetové ptipojeni, a to jak na strané vyucujiciho, tak na strané studentt. Je t¥eba si uvédomit
velké zatiZeni provozovanych siti, mozZnost siteni signalu do vzdalenych mist, a Gpravu podminek

vvvvv

Vyznamny pfi realizaci online vyuky je samotny lidsky faktor. Je to schopnost vyuZivat techniku p#i
vyuce, a to jak na strané vyucujicich, tak na strané studentt. Ne kazdy akademicky pracovnik je
schopen stejné kvalitné prednaset, pokud pred sebou ma prazdnou posluchirnu misto studentd,
pokud se pouze ,divad do oka kamery®, za kterou své posluchace spise tusi, maze je identifikovat
pouze podle malych snimkd, inicidl, seznamu apod. Vyuéujicimu také miZze chybét pohyb pred
posluchaci, moznost nazorného kresleni nebo ukazovani predmétid. Nékteti vyucujici maji sklon
k monoténnimu odtikani pfednésky, ve které chybi dynamika, komunikace se studenty a zpétna
vazba. Studenti si pusti online pfednasku a pfi ni se vénuji jinym ukolim a dostate¢né se
nesoustfedi na vyklad vyucujictho. Ne kazdy online systém umoziuje prednasku vyslechnout
opakované, prerusit ji, vratit se k ni pozdéji.

V soucasnosti 1ze za omezujici faktor povaZzovat také skute¢nost, Ze vysokoskolsky zdkon a ndvazné
na to platné akreditace studijnich programa vymezuji minimalni délku studia. Ta je zavisld na
schvélenych studijnich planech, v¢etné rozsahu ptrednasek a semina#t a ndvaznych ¢innosti, véetné
praxi. Pri vyuziti online vyuky je otdzkou, zda nadani studenti, studenti, ktefi budou studovat
i v dobé prazdnin atd. musi mit zdvazné stanovenou délku studia. Zda by rozhodujici nemély byt
znalosti, a ne doba stravena studiem.

Zasadnim omezujicim faktorem online vyuky a jeji realizace je vyjmuti soukromych a statnich
vysokych $kol z podpory Narodniho plianu obnovy, kde jsou vymezeny finanéni prosttedky na
transformaci vysokoskolského vzdélavani jen pro verejné vysoké skoly. Dochazi tak k zasadni
diskriminaci soukromych a statnich vysokych skol, které jsou povinny v akreditaci studijnich
programu se kvalitou vyrovnat vetejnym vysokym skoldm. Online vyuka a digitalizace obecné
s sebou nese vyznamné naroky dalsiho financovani, kdy je potfeba vytvaret technické, vécné
a persondlni zazemi pro kvalitni pfenos v ramdi ¢lentt akademické obce.

4 Diskuze

Online uceni je podle Seryakové, Zhanga, Galyustany, Askhadulliny, Pushkarevy a Zvonovoy (2022)
charakterizovano ve shodé s nasimi zku$enostmi zménami role ulitele, statusu studenta, role médii
a formatu vyulovacitho procesu. Autoti usuzuji, ze praktickd vyuZitelnost vizualizace dat
v kombinaci s online vzdélavinim budoucich inZenyra vede k rozvoji jejich odborné kompetence
a online vyuka poskytuje nové nastroje pro edukaci a stava se dileZitou silou pro zlepsovani
znalosti, dovednosti a efektivity u¢eni budoucich inZzenyra, ale zarovent vykazuje i urc¢ita rizika.
O téchto tuskalich referuji téZz Tejedor, Cervi, Pérez-Escoda a Jumbo (2020), kdyz upozoriiuji na
rizika nevhodné volené strategie vyuky. To se projevilo v rychlych zménach stylu vyuky vynucenych
protiepidemickymi opatfenimi za ne vzdy dob¥e ptipravenych podminek uéeni. Studenti v anketach
potom hodnotili takovou online vyuku jako malo podnétnou s celou fadou mnohdy nezazivnych,
nudnych vyucovacich jednotek a neefektivné vyuzity ¢as byl pak nékterymi uciteli kompenzovan
premirou zadadvanych domacich dkola. Problém byl shleddvin téZ v oblasti informovanosti aktéra
vzdélavani a nevyuZivini modernich digitdlnich technologii a zdroja (videa, stream apod.)
Di Giacomo a Di Paolo (2021) k rizikovym faktorim ptidavaji jesté nevhodné strukturované online
studijni plany a osnovy, nizkou miru interakce studentt s uditeli, ztratu koncentrace a sniZeni
pozornosti student, vy$si miru jejich fyzické i psychické unavy (tzv. digitilni inava) s dopadem na
kvantitu a kvalitu ziskanych poznatki a zejména pracovnich dovednosti, a projevujici se také ve
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vyrazném oslabeni ucinnosti zpétné vazby. Krpélek, Berkova, Kubisova, Krpalkova Krelova,
Frendlovska a Spiesova (2021) poukazuji na potfebu zamé¥it styl vedeni online vyuky na rozvoj
vyssich dimenzi kognitivnich schopnosti student. Autorsky tym Krpalkova Krelova, Berkova,
Krpalek, a Kubisova (2021) v dalsi studii popisuje a hodnoti tyto konsekvence se zaméfenim na
formovani pokrocilé digitalni gramotnosti a transverzalnich kompetenci v dobé vrcholici pandemie
covid-19. Kombinace dosaZzené trovné digitalnich kompetenci studentd s nastavenim modelu
tizeni vyuky v Gcetni, ekonomické a finan¢ni problematice prokazuje vyzkum Kuchatové., Berkova,
Pfeiferové a Krpalka (2019). Také Aragjo-Vila, Cardoso, Toubes a Fraiz-Brea (2020) prokazali
pozitivni transfer pfedchozich digitdlnich zku$enosti a nadvykd studentl z osobni sféry (socidlni
sité, videorozhovory, préce v siti) do akademického prosttedi, ale zaroveri upozornili na nebezpeci
absence zaclenéni a vyuzivani pokrocilejsich aplikaci online zdroji a néstroji ve vzdélavani, jako
jsou pokrocilé strukturované vyhledavani pomoci search engines, kurzy MOOC apod.

Zavéry a doporuceni pro praxi vzdélavaci politiky

Digitalizace vyuky neznamena jen vyuziti technickych prostfedki pti pfednaseni (pfi prezenéni
ucasti studentl) a vytvareni e-learningu nebo e-bookt. Trendem je distanéni forma vyuky, kdy
student mizZe studovat odkudkoliv, kdykoliv, vyuzit vzdilenych konzultaci a p¥ijet osobné pripadné
jen na vybrané zkousky véetné statnich zavére¢nych zkousek a obhajoby zavére¢né prace. Vhodné
nastaveni digitalizace vyuky mtze vyznamné smazat rozdil mezi prezen¢ni (denni) a kombinovanou
(dalkovou, distan¢ni) formou studia.

Distanéni forma vyuky ma nékteré vyhody, které lze vyuZit k obohaceni standardnich prezen¢nich
forem vzdélavani. Takové ptinosy by mohly byt realizovany v hybridni formé vyuky, kterd ma pti
vhodném nastaveni potencidl spojovat vyhody prezenéniho i distan¢niho vzdélavani. Proto lze
doporucit dal$i propracovavani ,user friendly“ uZivatelského rozhrani online ndstroji, systematické
zvy$ovani digitalnich a transverzilnich kompetenci vSech aktért vzdélavani a zefektiviiovani systému
zajistovani a vnitiniho hodnoceni kvality vzdélavani p#i poskytovani zpétné vazby, které jsou pro dalsi
pozitivni vyvoj naprosto nezbytné.

Online vyuku nelze aplikovat na vSechny studijni programy, resp. na vSechny predméty. V ptipadé
prakticky zamérenych studijnich programd, technickych ¢i medicinskych programi, uméleckych
vysokych 8kol neptijde prezenéni formu ptili§ nahradit.

Digitalizace vyuky bude zatiZena vysokymi naklady, vysokymi pozadavky na technické znalosti
vyulujicich a studentd, aby uméli pouzivat pfislusnou techniku, dokazali pracovat s informaé¢nimi
systémy, dokazali vytvaret prezentace, videonahravky a dalsi vstupy potfebné k pfenosu v ramci
akademické obce.

Protoze digitalizace se tyka vysokych $kol, které jsou povinny se fidit zdkonem o vysokych skolach,
a to bez rozdilu zptusobu financovani, mél by Narodni plan obnovy podporovat transformaci viech
vysokych skol spadajicich pod vysokoskolsky zakon, tj. jak vefejnych, tak soukromych i statnich.
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SROVNATELNOST V HODNOCENI
EFEKTIVNOSTI A BENCHMARKINGU:
ANALYZA OBALU DAT

COMPARABILITY IN EFFICIENCY EVALUATION AND BENCHMARKING:
DATA ENVELOPMENT ANALYSIS

Martin Dlouhy

Abstrakt

P#i hodnoceni efektivnosti a benchmarkingu pfedpokldddme, Ze srovnavané produkéni jednotky
pouzivaji stejné vstupy pro produkci stejnych vystupl pfi vyuziti podobné technologie. Soubor
takovychto produké¢nich jednotek pak prohldsime za homogenni, coz vSak v mnoha praktickych
situacich neni splnéno. V tomto ptispévku problém srovnatelnosti studujeme z pohledu analyzy
obalu dat, coZ je zndma neparametrickd metoda hodnoceni efektivnosti. V ¢lanku je prezentovan
ptehled doporuceni o tom, jak pracovat s nehomogenitou.

Kli¢ova slova: efektivnost, analyza obalu dat, nehomogenita

Abstract

When efficiency evaluation and benchmarking are carried out, we assume that production units
under comparison use the same inputs to produce the same outputs using similar production
technology. We then declare the set of such production units as homogeneous, which is not met in
many practical situations. In this paper, the problem of comparability is studied in the context of
the data envelopment analysis, which is a well-known non-parametric method of efficiency
evaluation. The survey of recommendations on how to deal with non-homogeneity is presented.

Keywords: efficiency, data envelopment analysis, non-homogeneity

JEL classification: D24 C61
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Uvod

Metody hodnoceni efektivnosti a benchmarkingu organizace vyuzivaji pro identifikaci zdroji
neefektivnosti a nasledné ke zvy$eni své konkurenceschopnosti. MZe jit o hodnoceni vnitini, ve
kterém jde o vzdjemné srovnani vlastnich firemnich oddéleni, regiondlnich pobocek, klinik ve
fakultni nemocnici, univerzitnich kateder. Nebo mize jit o hodnoceni vnéjsi, ve kterém je firma
srovnavana s ostatnimi konkurenénimi firmami na trhu. Obecné budeme hovoftit o produkcnich
jednotkdch, ¢imz rozumime urcité jednotky se vstupy a vystupy, které jsou spojené s obdobnou
produkéni aktivitou.

P#i hodnoceni efektivnosti mezi riznymi produkénimi jednotkami je nutné predpokladat, Ze
srovnavame podobné jednotky. Tim obvykle mame na mysli produkéni jednotky, které pouzivaji
stejné vstupy pro produkci stejnych vystuptt pomoci podobné vyrobni technologie. Soubor
takovychto produké¢nich jednotek pak prohldsime za homogenni, coz vsak v mnoha praktickych
situacich neni splnéno. V urcité mire lze tento problém sice zanedbat a ptedpokladat, Ze rozdilnosti
nejsou z hlediska cile hodnoceni tak zivazné. V opacném ptipadé si analytik musi pfipustit, Ze
vzdjemna srovnatelnost produkénich jednotek je omezena a v extrémnim pt¥ipadé zcela nemozna.
Lidové problém homogenity dobte zname jako ,srovnavat hrusky sjabkama“. V takové situaci
hodnoceni efektivnosti pfinese zkreslené informace o skute¢né efektivnosti produkénich jednotek.
Vysledkem je také mylnd identifikace vzord pro danou produkéni jednotku v pripadé
benchmarkingu.

V tomto ptispévku se zabyvame problémem nehomogenity (tedy omezené srovnatelnosti mezi
produkénimi jednotkami) v oblasti aplikaci analyzy obalu dat (data envelopment analysis, DEA).
DEA je velmi rozsitend metoda hodnoceni technické efektivnosti a benchmarkingu, ktera je
zalozena na matematickém programovani. Cetné aplikace metody DEA lze najit ve vefejném
sektoru, napf. ve zdravotnictvi, Skolstvi, tak i vsoukromém sektoru, napt. bankovnictvi,
zemédélstvi, obchod. Vycerpavajici ptehled aplikaci DEA 1ze najit v publikaci (Emrouznejad, Parker,
Tavares, 2008). Cilem ptispévku je poskytnout ptehled moznych ptistupt k zajisténi srovnatelnosti
pti existenci nehomogenity v souboru produkénich jednotek. Za timto dcelem v prvnim oddilu
popiseme metodu DEA a jeden ze zdkladnich DEA modela. Ve druhém oddilu se pak pokusime
o souhrn dostupnych doporuceni k feseni nehomogenity pti vyuziti metody DEA.

1 Analyza obalu dat

Analyza obalu dat (DEA) je neparametrickd metoda konstrukce produké¢ni hranice, ktera umoznuje
stanoveni technické efektivnosti hodnocené produkéni jednotky. Vyhodou DEA oproti tradi¢nim
ekonometrickfm metoddm je moZnost pomérné snadno pracovat s vicendsobnymi vstupy
avystupy. Technickd efektivnost produkéni jednotky je ddna jako pomér celkového vazeného souctu
vystupt k celkovému vaZenému souctu vstupt. Kazdd produkéni jednotka si mize zvolit vihy
vstupli a vystupll tak, aby maximalizovala sviij koeficient technické efektivnosti. Technicky
efektivni jednotka lezi na produké¢ni hranici, zatimco neefektivni jednotka lezi pod touto hranici.

Graficky si hodnoceni technické efektivnosti metodou DEA ukaZeme na obrazku 1. Predpokladejme
soubor tfi produkénich jednotek, které oznacime A, B, C. Produkéni jednotky pouzivaji dva vstupy
k produkci jednoho vystupu. Produkéni jednotky A a B lezi na produkéni hranici a jsou tedy
technicky efektivni. Produké¢ni jednotka C nelezi na produkéni hranici, je technicky neefektivni
a podle analyzy obalu dat je koeficient technické efektivnosti kuptikladu 0,85. Hodnota technické
efektivnosti, kterd je niz$i nez jedna, znamend neefektivné vyssi hodnoty vstupti u produkéni
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jednotky C. Koeficient efektivnosti 0,85 vyjadfuje moznost soucasné redukce hodnot vsech vstupt
na 85 % soucasné hodnoty. V takovém ptipadé by se produké¢ni jednotka C posunula do bodu C* na
produkéni hranici a stala by se technicky efektivni. Produkéni jednotka C* je linedrni kombinaci
produkénich jednotek A a B, které slouZi jako efektivni vzory pro produkéni jednotku C.

Vstup 1
Obréazek 1: Technicka efektivnost. Zdroj: vlastni zpracovani

Nyni pfejdeme k matematické formulaci tlohy DEA. Z hlediska cile DEA modelu lze pracovat se
dvéma zdkladnimi alternativami. Bud je cilem najit maximalni celkovy vystup, ktery je mozno
produkovat pt¥i daném mnozstvi vstupt (tzv. vystupové orientovany model), nebo je cilem najit
minimalni mnoZstvi vstupti nutnych pro produkci dané trovné vystupi (tzv. vstupové orientovany
model). Z hlediska charakteru vynost zrozsahu mezi zdkladni DEA modely patfi model
s konstantnimi vynosy zrozsahu, ktery je znam v literatufe dle jmen autort jako CCR model
(Charnes, Cooper, Rhodes, 1978), a model s variabilnimi vynosy z rozsahu, znamy v literatute jako
BCC model (Banker, Charnes, Cooper, 1984). Z hlediska matematické formulace je mozné pracovat
s primarnim (multiplikativnim) modelem, jehoZ cilem je uréeni optimélnich vah vstupt a vystupd,
nebo je mozné formulovat dudlni (obalovy) model, jehoZ cilem je urceni optimdlni linedrni
kombinace produké¢ni jednotek, které budou slouZit jako efektivni vzor pro hodnocenou produkéni
jednotku.

Pro nage ucely bude vyhodnéjsi pracovat s tzv. dudlnim (obalovym) modelem. Méme soubor n
produkénich jednotek, které pouzivaji m vstupl k produkci » vystupt. Matematickd formulace
vstupové orientovaného DEA modelu s variabilnimi vynosy z rozsahu pro hodnocenou jednotku ¢
ma tvar (1):

Minimalizovat Qq

vzhledem k

n

Z XijA; < OgXiq, i=12,...,m, @
=1

n

Zykjlj = Vg k=12,...,7,

=1
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kde hodnota tucelové funkce 8, urcuje stupenn technické efektivnosti jednotky g, x; je mnozstvi
vstupu i pouzitého jednotkou j, yx je mnozstvi vystupu k produkovaného jednotkou j, A; je
promeénnd, ktera méri individualni ptispévek produkéni jednotky j pfi konstrukci efektivniho vzoru
pro jednotku g. Pokud je produké¢ni jednotka efektivni, hodnota ucelové funkce, tedy koeficient
technické efektivnosti 0,, se bude rovnat jedné.

Od prvého DEA modelu z roku 1978 (Charnes, Cooper, Rhodes, 1978) bylo navrzeno mnoho dalgich
DEA modella a jejich modifikaci, které lze v prehledné formé najit v Ceskych a zahrani¢nich
monografiich o analyze obalu dat (napt. Cooper, Seiford, Tone, 2006; Cooper, Seiford, Zhu, 2004;
Jablonsky, Dlouhy, 2015; Dlouhy, Jablonsky, Zykova, 2018).

2 Nehomogenita a pristupy k reSeni

Dyson a kol. (2001) popisuji tt¥i ptedpoklady homogenity v prostfedi analyzy obalu dat: (1)
produkéni jednotky provadéji podobné produkéni aktivity a produkuji srovnatelné vystupy; (2)
produkéni jednotky vyuZzivaji stejné zdroje (vstupy); (3) produkéni jednotky funguji za podobnych
podminek vnéjsiho prosttedi. Prvni dva predpoklady se tykaji homogenity samotnych produkéni
jednotek, zatimco treti predpoklad se tykd homogenity vnéjsiho prostredi, ve kterém jinak
homogenni produkéni jednotky funguji. Na zdkladé tohoto déleni p#i¢in homogenity proto
rozdélime i doporuceni k feSeni nehomogenity dle toho, zda jde o nehomogenitu samotnych
produkénich jednotek, nebo zda jde o nehomogenitu vnéjsiho prostiedi.

2.1 Nehomogenni produké¢ni jednotky

Dyson a kol. (2001) navrhuji ¢ty#i niZze uvedend doporuceni k nehomogenité produké¢nich jednotek:

(1.1) Peclivé se zabyvat vybérem souboru produkénich jednotek. V urditych ptipadech je mozné se
tak problému srovnatelnosti jednotek vyhnout. Naptiklad mohou byt interné srovnaviny fakulty
na univerzité, které ovsem nejsou z hlediska vstupt a vystuptt homogenni. Spravny postup by tedy
bylo externi srovnani se stejné zamétenymi fakultami z jinych univerzit.

(1.2) Na zakladé urceného kritéria rozdélit soubor produkénich jednotek do mensich homogennich
skupin (shluki). Naptiklad rozdélit nemocnice podle toho, zda jsou fakultni ¢i nefakultni. Golany a
Thore (1997) obohacuji tento p¥istup o pojem tzv. dynamického shlukovini (dynamic clustering),
ve kterém skupina srovnatelnych jednotek je vytvofena pro kazdou hodnocenou produkéni
jednotku zvlast. Kazd4 jednotka ma svou vlastni produkéni hranici, ktera je vytvotena nejbliz§imi
okolnimi jednotkami. Hranice shluku jsou definovany absolutné nebo relativné. Absolutni hranice
shluku je ddna vektorem fixnich vzdalenosti pro kazdy vstup a vystup hodnocené jednotky, zatimco
relativni hranice shluku je uréena maximalnimi povolenymi procentnimi odchylkami od hodnot
vstupll a vystupd.

(1.3) Je mozné uskutec¢nit hodnoceni metodou DEA, ale nasledné podrobit kritické analyze platnost
(omezenost) vysledka srovnani.
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(1.4) Za zdroj nehomogenity Dyson a kol. (2001) povazuji rovnéZ chybny pfedpoklad o vynosech
z rozsahu. Mezi zdkladni DEA modely patti model skonstantnimi vynosy zrozsahu a model
variabilnimi vynosy zrozsahu (Banker, Charnes, Cooper, 1978). Chybnd volba modelu
s variabilnimi vynosy zrozsahu vede knadhodnoceni efektivnosti u nejmensich a nejvétsich
jednotek. Proto Dyson a kol. (2001) doporucuji data na typ vynost z rozsahu testovat a nasledné
zvolit vhodny model.

(1.5) Cook a kol. (2013) se zabyvali produkénimi jednotkami, které se lisily v souboru
produkovanych vystupi, nebot nékteré jednotky urdité vystupy neprodukovaly. Naptiklad i stejné
zaméfené univerzitni fakulty se mohou lisit ve struktufe kateder, coZz povede k chybnému
hodnoceni jejich efektivnosti. V ¢lanku je navrZzen model, jak zajistit moZnou srovnatelnost
jednotek v téchto ptipadech. Produkéni jednotka je rozdélena na mnozinu mensich ,podjednotek”
a koeficienty efektivnosti jsou vypolteny pro kazdou skupinu homogennich podjednotek se
stejnymi vystupy. Celkova efektivnost produkéni jednotky je pak vypoctena jako vaZeny pramér
efektivnosti podjednotek.

(1.6) V prehledovém ¢lanku Mendelova a Kral (2021) najdeme mimo jiné doporuéeni hodnoceni
efektivnosti zUZit pouze na omezeny pocet aktivit, které jsou sdileny vSemi produkénimi
jednotkami. Takovy postup, kdyZ ignorujeme ¢ast aktivit produkénich jednotek, ovsem hrozi tim,
Ze muze dat nevérohodné vysledky hodnot efektivnosti.

(1.7) Boda, Dlouhy a Zimkova (2020) se na ptikladu bankovnich pobocek zabyvali otiazkou
srovnatelnosti produkénich jednotek v pfipadech, kdy jsou jednotky hierarchicky organizovany.
V tomto pripadé mohou mit jednotky na raznych trovnich hierarchie stejné vstupy a vystupy,
presto viak netvofi idedlné homogenni skupinu. Bankovni pobocky, které jsou organizoviny do
tristupniové hierarchie, jsou sice homogenni ve svych klicovych aktivitich, ovsem pobocky na
vys$$im stupni hierarchie maji $irsi odpovédnost, ¥idi pobocky nizsich stupiiti a dosahuji téz obvykle
vy$$i uroven rozsahu produkce (viz 1.4). Hodnoceni efektivnosti pomoci DEA bylo upraveno
ptidanim flexibilnich ,omezeni srovnatelnosti“. Produké¢ni jednotky ze stejné trovné hierarchie
ptispivaji nejvice a je stanovena minimalniho hodnota jejich ptispévku, zatimco vliv ostatnich
jednotek je ohrani¢en maximem a klesd se vzdalenosti v hierarchii. Jde tedy o zobecnéni doporudeni
(2.1), nebot jednotka muze byt srovnavina i s jednotkami z vy$sich kategorii.

2.2 Nehomogenni vnéjsi prostredi

Mendelova a Kral (2021) v ptipadé nehomogenniho vnéjsitho prostfedi uvadéji ¢ty#i mozna
doporuceni, ktera jsou odvozena podle charakteru vnéjsiho faktoru.

(2.1) Pokud je vnéjsi faktor ordinalni, srovnivejme produkéni jednotku pouze s jednotkami, které
patti do stejné skupiny nebo do skupin s méné p¥iznivym vnéj$im prosttedim. Tento postup pouzili
Banker a Morey (1986).

(2.2) V ptipadé nominélniho vnéjsiho faktoru (napt. jednotka v EU ¢ mimo EU) muZe byt produkéni
jednotka hodnocena pouze s produkénimi jednotkami ze stejné kategorie. V dal$im kroku je pak
mozné vyuzit produkéni hranice pro kazdou kategorii jednotek tak, Ze produkénim jednotkam jsou
vypocteny jejich efektivni vzory, které jsou hodnoceny spole¢nou produkéni hranici zahrnujici
jednotky ze vsech kategorii. Tim ziskime moZnost hodnotit rozdily mezi priméry technické
efektivnosti mezi jednotlivymi kategoriemi.
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(2.3) Kdyz ma vnéjsi faktor podobu spojité kvantitativni proménné, tak je mozné tento faktor ptimo
zahrnout do modelu jako tzv. nekontrolovatelny vstup ¢i vystup. P#i vypoctech mozného zlepseni
efektivnosti v téchto DEA modelech vstupuji do ivahy pouze kontrolovatelné vstupy ¢i vystupy.

(2.4) Pokud ma vnéjsi faktor nomindlni ¢ kvantitativni charakter, tak je ¢asto vyuZivana
dvoustupriovd procedura. Nejprve je odhadnut tradi¢ni DEA model, a poté se provede regresni
analyza pro hodnoty koeficientd efektivnosti jako zavislou proménnou a vnéjsi faktory jako
nezavislymi proménnymi. Tim je odhadnuta sila vnéjsich faktord a jejich vliv na homogenitu
souboru jednotek.

Dyson a kol. (2001) navrhuji v ptipadé nehomogenniho vnéjsiho prostfedi zahrnout externi faktory
ptimo do analyzy efektivnosti, cemuZ odpovidaji body (2.3) a (2.4) uvedené vyse.

Zaver

Vzijemnad srovnatelnost produkénich jednotek je praktickym ekonomickym problémem pfi
provadéni hodnoceni efektivnosti a benchmarkingu. V ptispévku jsme ukazali mozZnosti analyzy
obalu dat v situacich omezené srovnatelnosti produkénich jednotek z diivodu nehomogenity, ktera
plyne z nehomogenniho souboru produkénich jednotek ¢i z nehomogenniho vnéjsiho prostredi.
Zadné jednotlivé doporuceni ovéem nep#inasi univerzalni feseni a je tteba vychazet z konkrétni
situace a daného cile hodnoceni.
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VYUZITIE SOMA ALGORITMU NA RIESENIE
PRIESTOROVEJ HRY S VPLYVOM STATNEHO
REGULATORA

USE OF SOMA ALGORITHM TO SOLVE THE SPATIAL GAME WITH THE
INFLUENCE OF STATE REGULATOR

Patricia Holzerovd, Zuzana Cickovd

Abstrakt

Prispevok sa zameriava na prezentaciu originidlneho priestorového problému analyzujiceho
situdciu, vktorej na trh vstupuju firmy rozhodujuce sa o mieste svojho poésobenia. Do ich
rozhodovacieho procesu vstupuje regulator sledujuci svoje vlastné zamery, pri¢om voli dostupné
ucinné ndstroje na ovplyviiovanie tychto firiem. Jeho zvolenymi nastrojmi su finan¢na dotécia a
cielend reklama vplyvajica na potencidlnych zdkaznikov, ktorych spravanie rovnako ovplyviluje ich
findlne rozhodnutia. Cielom regulitora ako autority je vybudovanie pobociek firiem vnim
preferovanych oblastiach a nasledne minimalizicia investicie do nastrojov slaZiacich na
zabezpelenie naplnenia tohoto ciela. Prezentovany model aplikujeme na analyzu konkrétnej
situdcie, v ktorej sa §tat zameriava na podporu regiénov v silade s jeho akénymi planmi pomoci. Na
rie$enie formulovanej Glohy sme vyuZili evolu¢né techniky, konkrétne algoritmus SOMA, upraveny
pre nase ulely. Vysledkom je informacia o findlnych rozhodnutiach firiem a vyslednej vyske
nakladov regulatora.

Kli¢ova slova: priestorova konkurencia, reguldcia, SOMA algoritmus

Abstract

The paper focuses on the presentation of an original spatial problem analysing the situation in
which companies entering the market deciding on the location of their branches. The regulator
enters their decision-making process, pursuing its own intentions, choosing effective available tools
influencing the companies. The chosen tools are financial subsidies and targeted advertising
affecting their potential customers, whose behaviour also affects companies’ final decisions. The
goal of the regulator as an authority is to build branches of companies in its preferred areas and
subsequently minimize investment in tools to ensure the fulfilment of this goal. We apply the
presented model to the analysis of a specific situation in which the state focuses on supporting the
regions in accordance with its action plans. To solve the formulated problem, we used evolutionary
techniques, specifically the SOMA algorithm, modified for our purposes. The result is information
on the final decisions of companies and the resulting cost of the regulator.

Keywords: spatial competition, regulation, SOMA algorithm
JEL classification: C61, C72, L51
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Uvod

Kazdy ekonomicky subjekt sa uZz od momentu vstupu na trh musi zaoberat otdzkou finanénych
moznosti. Aj stabilné firmy na trhu sa mézu v désledku nepriaznivych situdcii vplyvajicich aj na
stav trhu ocitnut v situdcii, kedy musia siahnut po finan¢nej podpore. T im moéze poskytnit aj $tat
v ramci svojich moznosti poskytovania dotacii. Stat sa vSak okrem stkromnych firiem v oblasti
pomoci zameriava aj na podporu regiénov, predovsetkym menej rozvinutych oblasti, a to v silade
so svojimi stanovenymi prioritami. V rdmci analyz hospodarskej a priemyselnej politiky je vsak
mozné zaoberat sa nie len z mikroekonomického pohladu, ale aj makroekonomického, na ¢o
poukazuju aj autori Martin a Steinen (1997) vo svojom prispevku zameranom na eurdpsku
regiondlnu politiku a ndrodné politiky $tatnej pomoci. Ako v8ak uvadzaju aj autori Tunali a Fidrmuc
(2015), len mélo empirickych $tudii sa zaobera jej makroekonomickymi efektami. Autori sa zamerali
na vplyv politiky $titnej pomoci na hospodarsky rast a investicie ¢lenskych statov Eurépskej unie
so zaverom, Ze nejde v tomto smere nejde o efektivny nastroj. Na tému Statnej pomoci v ¢lenskych
$tatoch Eurdpskej inie sa zamerali aj (Hoélscher a kol., 2017) ¢i (Grigoriadis, 2013). (Ginevicius
a kol, 2008) wvyuzili na porovnanie pomoci roéznym podnikatelskym subjektom vyuzili
viackriteridlne met6dy hodnotenia, ktoré sa podla autorov javia ako vhodné a poskytuji objektivny
pohlad na dand tému. Medzi zavery, ktoré prinasa ich $tudia patri okrem iného aj to, Ze
najvplyvnejsim faktorom na efekt pomoci je jej intenzita. Stitna pomoc sa modze zameriavat na
rozne formy, ale aj rozne subjekty ako prijimatelov. Jednym z nich st prive menej rozvinuté
regiéony vyznacujice sa problémami snedostatkom investicnych prileZitosti, pracovnych
prileZitosti a mozZnosti rozvoja. Na analyzu $tatnej pomoci v Slovenskej republike sa zameriavaja
autori (Fabus$ a Csabay, 2018) vo svojom prispevku, konkrétne na investi¢né stimuly, ich vplyv na
zahrani¢né investicie a efektivnost na tvorbu pracovnych miest.

V nasom prispevku sa zameriavame na tému $titnej pomoci z pohladu spominanej podpory
najmenej rozvinutych regiénov, korespondujicej s akénym planom podpory vlady Slovenskej
republiky ako poskytovatela finanénych doticii a zdroven autority v danej oblasti. Tento regulator
a vstupuje do rozhodovacej situacie dvoch podnikov vstupujicich na trh a rozhodujacich sa o mieste
svojho posobenia. Budeme prezentovat model, vktorom tieto firmy predstavuju hricov
ponukajicich homogénne produkty pri zndmych cenach, v neobmedzenom mnozstve. Zakladna
myslienka priestorovej hry vychadza z (Lopez a Ci¢kova, 2018) a je definovana na grafe s n uzlami
(potencidlnymi miestami na vybudovanie pobociek). UvaZzujeme jednotkovy dopyt, ¢o znamen4, ze
v kazdom z tychto uzlov sa nachddza jeden zdkaznik dopytujici prave jeden kus pontukaného
vyrobku. Zaroven neuvazujeme stratené dopyty, teda kazdy zo zékaznikov musi byt obsluzeny ¢&i uz
jednym alebo druhym hracom. Tito zdkaznici si vocéi hra¢om indiferentni, ¢o znamena, Ze
nepreferuju ziadneho z nich a pri ndkupe sa rozhoduja len na zdklade svojich celkovych nakladov,
ktoré pozostdvaju z ceny nakupovaného vyrobku a nakladov na dopravu v pripade, Ze musia za
firmou, od ktorej vyrobok kupuju, cestovat. Ak su celkové ndklady zdkaznika nizsie v pripade pri
nakupe od hraca 1, zdkaznik je tymto hra¢om obsluZeny, naopak, ak sa jeho ndklady vyssie, bude
obsliZeny hracom 2. V pripade, Ze st tieto naklady rovnaké, hradi si dopyt rozdelia rovnomerne, ¢o
znamend, Ze obaja obsluzia daného zdkaznika.

Do uvedenej situdcie zdrovenl vstupuje regulitor ako autorita sledujica svoje vlastné zdamery.
V tomto pripade je jeho zdmerom motivovat firmy vybudovat pobocky viiom preferovanych
oblastiach. Budeme predpokladat, Ze na tito motiviciu mu slizia dva néstroje - finanény prispevok
vo forme doticie aspdsob ovplyvilovania spotrebitelov cielenou reklamou, ktorymi néasledne
reguldtor ovplyviiuje vysledok hry. Vzhladom na to, Ze tieto ndstroje pre regulitor predstavuju
naklady, jeho hlavnym cielom je minimalizovat ich vysku.
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Aplikécia néstrojov regulatora a vyska nakladov s nimi spojend zavisi od koneénej volby firiem, teda
¢i sa rozhodnu vybudovat svoje pobocky v preferovanych oblastiach. Z tohto pohladu mézu nastat
celkovo 3 pripady:

1. obe firmy sa rozhodnu vybudovat svoje pobo¢ky v preferovanych uzloch, ateda obom
firmam reguldtor poskytne cenovi dotaciu,

2. ibajedna z firiem sa rozhodne vybudovat svoju pobo¢ku v preferovanych uzloch, a tej bude
poskytnuta dotdcia

3. ani jedna z firiem sa nerozhodne vybudovat svoju pobocku v preferovanych uzloch, a teda
ani jednej z firiem regulator neposkytne dotéciu.

Z toho vyplyva, Ze finalna vyska cien, za ktoré spotrebitelia budi nakupovat pontkané vyrobky
zavisi od findlnej volby lokality.

1 Metodolégia rieSenia

Na rieSenie velkych komplexnych matematickych i ekonomickych problémov existuje niekolko
pristupov. Vseobecne byva rieSenie takychto optimaliza¢nych problémov ¢asto zloZité, vzhladom
na mnozstvo a typy ich premennych a obmedzeni, a preto bezné vypoétové metddy neposkytuju
vzdy uspokojivé vysledky. Aj to je dévod, preco sa ¢oraz vacsi doraz kladie na vyuzivanie metéd
evolu¢nych algoritmov, ktoré si vtomto smere velmi efektivne. Ich vysoka Géinnost mozZno
pozorovat pri réznych typoch tloh, ako st viacrozmerné ¢i nelinearne tlohy, s cielom njst globalne
optima. Ich podstata spociva vo vyuzivani mechanizmov inspirovanych evoliciou, genetikou
a metdd, ktoré funguji na principoch, na ktorych pracuje priroda, ako je kriZenie, selekcia, muticia.
Zakladnym pojmom pri praci s evoluénymi algoritmami je pojem jedinec. Ide ojedno rieenie
daného problému, teda argumentov definovanej icelovej funkcie a jeho definicia zavisi od typu
algoritmu i od formulovanej tlohy. Skupina jedincov, teda mnozina pripustnych rieSeni vytvara
populdciu. Cielom rieSenia je ndjst takého jedinca, ktorého ohodnotenie tucelovej funkcie je
optimalne.

Z najznamejsich evolu¢nych algoritmov moZno spomenut genetické algoritmy, diferencidlne
evolu¢né algoritmy, evolu¢né stratégie (i genetické programovanie. Po prvotnych analyzach,
avzhladom na $truktaru nasho formulovaného problému, sme si pre riesenie zvolili algoritmus
SOMA (Self-Organizing Migrating Algorithm), vychiddzajici z algoritmu diferencidlne evolucie (DE),
prvykrat prezentovany v roku 1999 I. Zelinkom. Je zaloZeny na samo-organizujicom sa spravani
skupin jednotlivcov v ,socidlnom prostredi (Zelinka, 2016). Na rozdiel od DE, pri rieSeni
nevznikaju generacie novych jedincov, a podas genericie nazyvanej migra¢né kolo (migration loop)
sa menia iba pozicie jednotlivcov vo vyhladdvajicom priestore. Aj napriek tomu mozZno tento
algoritmus zaradit medzi evolu¢né algoritmy.

Aby bolo moZné uvedeny algoritmus pouzit, je potrebné ho modifikiciou prispdsobit nasmu
skimanému problému. To zahffia volbu reprezenticie jedinca, formuldciu ucelovej funkcie
a nastavenie riadiacich parametrov.

Jedinec je vnasom pripade dany dvoma parametrami — mnozstvom uvedomelych zikaznikov A
a doticiou ceny c. Na zdklade definicie moZno nasledne generovat jednotlivych jedincov. Na
zabezpecenie hodnét zloziek jedinca v ramci stanovenych hranic sme zvolili met6du opravy zlozky
prekradujicej hornu alebo dolnid hranicu ndhodnymi hodnotami.
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Pri stanoveni ucelovej funkcie, teda ohodnotenia jedincov f. danej sumou nakladov regulatora na
doticiu areklamu vo vztahu kmnoZstvu uvedomelych zdkaznikov, sme vychddzali zo
zadefinovanych parametrov tlohy. Uloha je ziroveti kombinovana s tlohou linedrneho
programovania, do ktorého vstupuje ziskana matica platieb A hrac¢a 1 pri jeho i-tej stratégii a j-tej
stratégii jeho oponenta. Prvky matice ziskavame na zdklade predpokladov, Ze ak hra¢ 2 bude
predavat svoje vyrobky v j-tom uzle, obsluZzi dopyt i-tého uzla len v pripade, Ze st celkové néklady
zdkaznika v tomto uzle na ndkup od tohto hraca nizsie ako od hraca 1 a naopak. V pripade, Ze st
celkové ndklady na ndkup vyrobkov od oboch hricov rovnaké, rozdelia si dopyt v danom uzle
rovnomerne. Takto ziskand matica A je v tlohe sicastou ohodnotenia jedincov f.. Rie§enim je
stanovenie rovnovaznych stratégii firiem, uddvajucich volbu ich umiestnenia. Na rieSenie sme
vyuzili funkciu linprog, ktord patri do optimalizaéného toolboxu programu. Vystupom ulohy
linedrneho programovania si teda informacie o umiestneniach a po¢toch obsluzenych zakaznikov
oboma firmami. Tieto informdicie st pre reguldtor délezité zhladiska poskytovania doticii
a investovaného mnozstva prostriedkov do reklamy v zavislosti od poc¢tu uvedomelych zdkaznikov.
Na oSetrenie rozlisovania preferovanych a nepreferovanych oblasti sme zvolili metédu penalizacie
prostrednictvom penaliza¢nej konstanty, ktord sa aplikuje na znevyhodnenie v pripade
umiestnenia v nepreferovanych uzloch. Naopak, v pripade umiestnenia v preferovanych uzloch
tvoria nadklady regulatora poskytnuté dotacie andklady na reklamu v zavislosti od mnozZstva
uvedomelych zdkaznikov. Takto formulovanu tlohu reguldcie sme riesili v prostredi Matlab.

1.1 Nastavenie riadiacich parametrov

Vzhladom na variabilitu vysledkov a ich zavislost od jednotlivych parametrov sme pri volbe ich
vyslednych hodnét pre dalsie rieSenia vychddzali zvlastnych pozorovani. Nasledovali sme
odporuacania intervalov v (Zelinka, 2016). Tie v8ak rovnako vychadzaju z experimentov a nie su
podloZené teoretickymi poznatkami.

Aj ked je nastavenie riadiacich parametrov pri evolu¢nych algoritmoch délezité, vo véeobecnosti je
aj velmi komplikované. Najdolezitejsie je ndjst vhodnd kombindciu parametrov krok (step)
a perturbécia (prt). Vychadzajic z prvotnych pozorovani sme pre dalsie simulécie ako prvé stanovili
pocet migricii (mig) a pocet jedincov v populacii (np), ktorych rasticim poltom sa predpoklada
zlep$ovanie ziskanych vysledkov, spojené vsak spredlZovanim vypocétového casu. Pre oba
parametre sme zvolili hodnotu 100, ¢o sa javilo ako vyhovujice. Dizku kroku (mass) sa nam ako
najvyhodnejsie javilo nastavit na hodnotu 3. Pri tychto troch parametroch sme sa dalej zamerali na
urCenie hodnoét riadiacich parametrov step aprt. Vychadzajuc zuz znamych analyz anasich
prvotnych simuldcii sme sa rozhodli vynechat krajné hodnoty odporicanych intervalov a pre dalsie
simuldcie zuzit interval parametra prt na (0,3;0,8) ainterval parametra step na (0,5;0,9)
(z pévodnych sledovanych intervalov (0,1; 0,9). Pre kazdu kombinaciu tychto dvoch parametrov
sme vytvorili 10 pozorovani, ¢im sme (mimo prvotnych simulacif) ziskali findlnych 300 pozorovani.
Ako mozno vidiet aj na nasledujucom grafe, v priemere sme najlepsie ohodnotenia dostali pri
hodnotéch parametrov z intervalu (0,5 — 0,7), ktoré je mozné vidiet aj na nasledujucom grafe:
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Obréazok ¢. 1: ohodnotenia tcelovej funkcie pri jednotlivych kombinacidch parametrov.
Zdroj: vlastné spracovanie

Finalne hodnoty oboch parametrov sme si nakoniec zvolili na zdklade priemernych vysledkov
jednotlivych kombinicii, kde sa ako najlepsia javila kombinacia step = 0,7 a prt = 0,5.

2 Aplikidcia modelu sregulitorom na pripad
zatvarania bani na Slovensku a podpory regiénov

V nasledujucej casti sa inSpirujeme redlnym pripadom zatvarania hornonitrianskych bani.
Obyvatelia tohto regiénu, i samotny regién ako taky, sa musia vysporiadat s dosledkami, ktoré
prinieslo toto rozhodnutie. Regién Horna Nitra sa nachddza v Hornonitrianskej kotline a tvoria ho
okresy Banovce nad Bebravou, Partizanske, Topol¢any a Prievidza, ktord je zarovenl najvacsim
z uvedenych a predstavuje aj hlavné rozvojové tzemie, kde sa nachadza aj najviac investorov (Fil¢ak,
2018). Vseobecne ide o priemyselny regién zamerany predovetkym na taZbu hnedého uhlia
alignitu v Hornonitrianskych baniach Prievidza (HBP), ktoré st jednym znajvacsich
zamestnavatelov v regiéne (Fil¢dk, 2018). Disponuje vsSak potencidlom, ¢ uz zpohladu
hospodarstva, alebo cestovného ruchu. Jeho dopravni infrastruktiru, ktora je momentéilne na
urovni priemeru SR, by mala zlepsit vystavba rychlostnej cesty R2, ktorda ma prepojit Kosice
s Ceskou republikou, a v tomto kontexte aj s Banovcami nad Bebravou a Prievidzou. Rovnako je
regién dostupny vdaka Zelezni¢nej trati, ktord prechddza mestom Prievidza.

Regién aktudlne nepatri medzi tie s najvy$Sou nezamestnanostou, problém vSak méze nastat po
strate zamestnania v najvic¢sej banskej firme na Slovensku — HBP, ktorej taZzba sluZila najmi na
energetické potreby domaceho trhu. V roku 2015 podla Uradu podpredsedu vlady SR pre investicie
a informatizaciu zamestndavala v priemere 3 486 zamestnancov, ¢o je jednozna¢ne najviac z celej
skupiny Hornonitrianskych bani (ktoré dokopy zamestnavali 3 948 zamestnancov). Mimo tazby
skupina zamestnava dal$ich priblizne 1 000 zamestnancov v oblastiach ako strojarstvo, dopravné
sluzby, laboratérne rozbory uhlia avéd, ale aj voblasti agro projektov. Vzhladom na nizku
konkurencieschopnost priemyslu tazby uhlia vporovnani sostatnymi sektormi, avstlade
s environmentalnymi zdmermi a vyzvami prechodu na ¢isti energiu, prijala Eurépska komisia
rozhodnutie o platforme podporujicej uholné regiény v procese planovanej premeny. T4 stoji na
strategickom dokumente Akény plan transformadcie regiéonu Hornd Nitra. Prechod na nizko
uhlikové hospodarstvo je naro¢ny proces, v ktorom clenské staty ajednotlivé regiony potrebuja
pomoc, jednak zpohladu ekonomického, spoloc¢ensko-socidlneho, ale aj environmentilneho
(MIRRI, 2022).
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Cielom pomoci je podpora podnikatelskych aktivit, tvorby pracovnych miest a celkové
zatraktivnenie regiénu pre novych investorov. Aj z tohto dévodu bolo snahou Slovenskej republiky
poskytnut verejnu podporu spolo¢nosti HBP s cielom ulah¢it a zmiernit dosledky zatvarania bani.
Eurépska komisia oficidlne schvélila podporu vlady SR v celkovej vyske 9,6 miliona EUR,
konstatujuc, Ze ,opatrenie je v stllade s pravidlami EU o §tatnej pomoci“ (PMU, 2020). Cielovou
skupinou pomoci st aj priamo zamestnanci, pre ktorych prechod z tohto odvetvia do iného méze
byt naroény aj vzhladom na potrebu rekvalifikacie. Na tato potrebu je zamerand cielend pomoc
podporujuca plynuly prechod na nové podmienky (MIRRI, 2022). Podla analyz vo (Fil¢ak, 2018),
rozloZenie zatvirania bani v ¢ase, aj s ohladom na mnozstvo pracovnikov odchddzajicich do
déchodku ¢i predéasného déchodku, nebude mat kriticky dopad na narast nezamestnanosti.

Zohladniujuc pliny a ciele $titu pomdahat regiénom amenej rozvinutym okresom, bude
v nasledujicom priklade okres Prievidza (reprezentujuci regién Hornej Nitry) prvou reguldtorom
preferovanou oblastou. Ten sa snazi motivovat firmy vybrat si tento regién pre svoje pésobenie aby
sa naplnili stratégie vlidy zvysit zdujem o oblast Hornej Nitry apritiahnut do nej novych
zamestndavatelov.

Druhym preferovanym regiénom bude okres Lucenec v Banskobystrickom kraji, ktory patri do
skupiny najmenej rozvinutych okresov SR (a zaroven patri medzi okresy, ktoré st v tejto skupine
najdlhsie, s dilom zdpisu 15.12.2015). Medzi néstroje, ktoré moéze tento okres Cerpat v ramci
akéného planu podpory, okrem zvyhodneni pri ¢erpani $trukturdlnych a investi¢nych fondov, aj
Cerpanie regionalneho prispevku. Jeho strategickd poloha pohrani¢ného mesta na krizovatke ciest
vychod-zdpad asever-juh uréuje jeho rozvojova prilezitost. Aj napriek slabsej dopravnej
infrastruktire na strane SR, mad moZnost napojenia sa na siet rychlostnej komunikicie na
Madarskej strane. Aj napriek mnohym prekdzkam vychddzajucich z analyzy potencidlu okresu je
snahou vlady jeho podpora definovana v Akénom plane rozvoja okresu Lucenec podla parcidlnych
cielov Programu rozvoja s hlavnym cielom zvy$ovania po¢tu pracovnych miest.

V nasledujtcej ¢asti budeme uvazovat desat uzlov (oblasti), ktoré predstavuju potencidlne miesta
na vybudovanie pobociek dvoch firiem vstupujicich na trh. Ide o okresy 1 - Martin, 2 - Prievidza, 3
- Poprad, 4 - Lucenec, 5 - Pre$ov, 6 - Brezno, 7 — Zvolen, 8 - Zilina, 9 - Bardejov, 10 - Dolny Kubin,
medzi ktorymi moézeme vidiet vic¢sie mestd, ale aj okresy vyZadujice podporu od $tatu. Prave tieto,
uzly 2 — Prievidza, 4 - Lucenec, budi preto preferovanymi uzlami reguldtorom. Dopyt kazdého
z okresov je dany poc¢tom potencidlnych zdkaznikov odzrkadlujicim pocet obyvatelov nad 18 rokov,
ktori su zarovenl pre firmy zaujimavi aj ako potencidlni zamestnanci. Dopyt je reprezentovany
vektorom: g = (80; 112;84; 60; 139;50;57; 129;62;32)". Hodnoty st dané v tisicoch
a zaokrahlené.

Majme teda dve silné firmy ponikajice svoje vyrobky, ktoré st homogénne, za zndme ceny p; =
p2 = 150. Okrem ceny vyrobku, ktort musia zdkaznici pri ndkupe zaplatit, znasaja aj dopravné
naklady na cestu, ktord musia absolvovat ak sa rozhodnu od danej firmy nakupit (v pripade, Ze sa
nachddzaji vinom okrese). Naklady na prepravu vrdmci jednej oblasti nebudeme uvaZovat.
Jednotkové néklady reprezentuje parameter t = 0.5. Matica najkratsich vzdialenosti D = d(i, ),
i,j €V reprezentujuca najkrat$ie vzdialenosti medzi jednotlivymi okresnymi mestami (ktoré
predstavuja spddové oblasti jednotlivych okresov) je zndma:
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0 51 125 136 197 101 80 33 238 427
51 0 176 121 248 123 65 63 289 093
125 176 0 125 77 85 153 145 118 100
136 121 125 0 193 77 60 165 233 151
197 248 77 193 0 156 225 217 41 171

1101 123 85 77 156 0 63 134 197 96
80 65 153 60 225 63 0 113 265 90
33 63 145 165 217 134 113 0 257 62
238 289 118 233 41 197 265 257 0 213

L4293 100 151 171 96 90 62 213 O -

Regulator si opit voli svoje nastroje, ktorymi vplyva na rozhodnutia spolo¢nosti. Nastrojmi aj
v tomto pripade budi forma dotacie ovplyvriujica vysku ceny ponukanych produktov a propaga¢nu
kampan, ktord ovplyviiuje zdkaznikov na pozitivhu spatna vizbu, ochotu nakupovat od danych
firiem, ¢o ovplyvni predaj a teda vysledok ich pésobenia v preferovanych oblastiach. Jednotkové
naklady takejto kampane st ¢, = 5 000. Oba néstroje, zdvislé od poctu nakupujicich v pripade
volby miesta pdsobenia v okresoch Prievidza a/alebo Ludenec, pre regulitor predstavuja naklad,
ktory sa snazi minimalizovat za podmienok dosiahnutia hlavného ciela - teda vyberu jednej (alebo
oboch) preferovanych lokalit. Horna a dolnd hranica pre premenné sa 1 € (0; 1) a ¢ € (0; 150).

Pre vstupné parametre SOMA algoritmu sme zvolili nasledujuce hodnoty: mig = 500,np =
300 mass = 3,step = 0,7,prt = 0,5. RieSenie ulohy spocivalo v ziskani viacerych pozorovani
(celkovo 10), ¢im sme ziskali nasledujice vysledky.

Matica A ma tvar

402,500 0 410,000 351,761 520,000 353,000 638,000 676,000 520,000 438,0007
805,000 402,500 520,000 353,000 520,000 470,000 638,000 676,000 520,000 488,000
395,000 283,993 402,500 283,993 604,000 285,000 285,000 395,000 604,000 395,000
452,000 452,000 520,000 402,500 604,000 723,000 524,000 452,000 604,000 564,000
A= 285,000 283,993 201,000 200,294 402,500 285,000 285,000 285,000 743,000 285,000

452,000 333,824 520,000 81,712 520,000 402,500 335,000 452,000 604,000 452,000
167,000 166,414 520,000 280,013 520,000 470,000 402,500 167,000 520,000 279,000
129,000 128,547 410,000 351,761 520,000 353,000 638,000 402,500 520,000 321,000
285,000 283,993 201,000 200,294 62,000 201,000 285,000 285,000 402,500 201,000
367,000 315,887 410,000 240,154 520,000 353,000 526,000 484,000 604,000 402,500

Vysledky ziskanych pozorovani mozno zhrnut do nasledujicej tabulky, ktord obsahuje informacie
o najlep$om a priemernom ziskanom vysledku.

Tabulka 1: Rieenie prvej tlohy $titnej pomoci

Najlepsi vysledok Priemerny vysledok

Hodnota uéelovej funkcie f . 20 936,683 20 967,481
Vyska poskytnutej dotacie ¢ 26,00 26,03
MnoZstvo uvedomelych zdkaznikov 4 0,03% 0,20%
Vys$ka nikladov na reklamu 60 400
Stratégie hraéa 1 X, =1 X, =1
Stratégie hrica 2 ys =1 vy, =1
Pocet obsluzenych zdkaznikov hra¢om 1 wq 402,5 402,5
Poéet obsluzenych zdkaznikov hrdéom 2 w, 402,5 402,5

Zdroj: vlastné spracovanie
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Rovnovazne stratégie hrac¢ov su v oboch pripadoch rovnaké, x, = y, = 1, ¢o znamen4, Ze sa obaja
hradéi rozhodnt vybudovat svoje pobocky v uzle 4, pricom kazdy z nich obsluZi celkovo 402,5
jednotiek dopytu (w; aw,). Hodnota ucelovej funkcie je v pripade najlepsieho vysledku
20 936,683, (v pripade priemerného f, = 20 967,481). Odportcania regulétora bude nasledovat
len 0,03% zdkaznikov (A* = 0,003), v priemere je to 0,2%, ¢o znamen4, Ze regulitor nepotrebuje
investovat velké mnozstvo finan¢nych prostriedkov do reklamy a zdkaznici buda od nakupovat od
firiem bez jeho vplyvu. Naopak, na zabezpecenie splnenia svojich zdmerov potrebuje investovat
prostriedky do dotacii, pricom findlna vyska dotacie v pripade najlepsieho vysledku je ¢* = 26,00
(priemerna vyska dotdcia je vyssia len o 0,03, ¢ize 26,03).

Zaver

Predmetom nasho prispevku bola prezenticia originalneho priestorového modelu analyzujiceho
situdciu na trhu, kedy na firmy hladajice najlepsiu polohu pre svoje pésobenie vplyva regulator
sledujuci svoje vlastné ciele preferovanim konkrétnych oblasti. Na to mu sluZili zvolené néstroje,
ktorymi vplyval na vysledok hry. Navrhnuty model sme aplikovali na analyzu situacie vyuzivania
$tatnej pomoci ako jedného z nastrojov regula¢nej autority na ovplyviiovanie rozhodnuti firiem
o ich umiestneni, aj prostrednictvom vplyvu na zdkaznikov, a to vstulade so zameranim sa na
podporu menej rozvinutych regiénov. Na rieSenie tejto situacie sme vyuZili evolu¢ny algoritmus
SOMA, upraveny pre nase ucely. Na zdklade vysledkov méZeme konstatovat, Ze firmy maju
tendenciu volit tie isté uzly, ¢o predstavuje rovnaky vysledok ako ziskal Hotelling (1929) vo svojom
zdkladnom modeli, v ktorom mali firmy rovnako tendenciu volit umiestnenia blizko seba.
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POSOUZENI FINANCNIHO ZDRAVI CESKEHO
STAVEBNICTVI POMOCI BANKROTNIHO
MODELU

ASSESSMENT OF THE FINANCIAL HEALTH OF THE CZECH CONSTRUCTION
USING THE BANKRUPTCY MODEL

Jaroslav Jdnsky, Simona Cincalovd

Abstrakt

Cilem ptispévku je zhodnotit firmy v tomto sektoru v krizovych letech 2010 a 2014 na zakladé
bankrotniho modelu Altmanova Z"’score. Na zdkladé vypocta je zodpovézena vyzkumna otazka
o zavislosti velikosti Gcetnich jednotek a jejich finanéniho zdravi. Velikost podniku ma vliv na
finan¢ni stabilitu podniku z pohledu bankrotniho modelu.

Kli¢ova slova: Altmanovo Z-score, bankrotni modely, stavebnictvi, ¢eskd ekonomika

Abstract

The aim of the paper is to evaluate companies in this sector in the crisis years of 2010 and 2014 on
the basis of the bankruptcy model of Altman's Z"’score. Based on the calculations, a research
question about the dependence of the size of accounting units and their financial health is
answered. The size of the company affects the financial stability of the company from the point of
view of the bankruptcy model.

Keywords: Altman Z-score, bankruptcy models, construction, Czech economy

JEL classification: G32, C53, L74
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Uvod

Stavebnictvi pat#i mezi hlavni ndrodohospodafska odvétvi ekonomiky a ma vyrazny multiplika¢ni
efekt na celou fadu dalsich odvétvi. Je tak povaZzovano za jeden z dulezitych indikdtora vyvoje
ekonomiky. Neutspéch podnikdni ve stavebnictvi je vyznamnym vyzkumnym faktorem pro
predpovidani finanéni situace. Stavebni primysl ma v kazdé zemi specifické vlastnosti, které jej
ostfe odlisuji od jinych sektors ekonomiky. Tyto vlastnosti v mnoha ohledech ptispivaji k vysoké
mife neuspéchu v tomto odvétvi.

V roce 2008 byla evropskd ekonomika poznamendna rostouci globalni finan¢ni a hospodatskou
krizi, kterd vstoupila do kritické faze v zari. Tato krize ma kofeny v hlavni hypote¢ni subkrizi
a nasledné v prudkém ekonomickém zpomaleni ve Spojenych statech americkych, stejné jako ve
vysokych cenach ropy a komodit. Stavebnictvi je atypickym odvétvim, ve kterém se krize neprojevi
ihned, ale az v prubéhu nékolika let.

Cilem ptispévku je zhodnotit firmy v tomto sektoru dle ruznych velikostnich subjekt tzn. dle
velikosti Gcetni jednotky v krizovych letech 2010 a 2014 pomoci bankrotniho modelu Altmanova
Z"’score. Na zakladé vypocti je zodpovézena vyzkumnd otazka, kterou si autoti kladou, zda existuje
zavislost mezi velikosti ac¢etnich jednotek a jejich finanéniho zdravi.

Pocet jednotek
185 000

180 000

175000
170 000
165 000
160 000 I
155 00O

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Obrazek 1: Vyvoj poltu stavebnich podniki v letech 2008-2019.
Zdroj: CZSO (2021)

Pocet podnikt ve stavebnictvi se po prudkém poklesu v roce 2013 zadal zvySovat a rostl az do roku
2018, ale v roce 2019 doslo k jejich snizeni (viz Obrazek 1). Tradi¢né maji v tomto odvétvi nejvétsi
zastoupeni malé podniky, kde maji velky podil zejména Zivnostnici. Pravé kategorie nejmensich
podnikt do 9 zaméstnancti zaznamenala v roce 2019 v meziro¢nim srovndni pokles jejich poctu jen
nepatrny a nejpomalejsi ze vSech skupin, a tudiz jesté mirné zvysila sviij podil na celkovém poétu
podnika na necelych 98 %. (CZS0,2021)

1 Teoreticka vychodiska

Znalost finan¢ni situace a finanéniho zdravi spole¢nosti je velmi dtlezitd pro jakékoli finanéni fizeni
nebo rozhodovéni ve spole¢nosti. Jakékoliv finan¢ni rozhodovani v podniku musi byt podlozeno
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finan¢ni analyzou, na jejichz vysledcich je zaloZeno fizeni majetkové i finan¢ni fizeni podniku,
investi¢ni a cenova politika, fizeni zasob atd. Informace zaloZené na finan¢ni analyze mohou slouzit
mnoha externim i internim uZivateldm. Existuje celd fada finan¢nich modeld, které diagnostikuji
a predpovidaji finanéni zdravi spole¢nosti, a také celd rada autord, ktefi se témito modely ve svych
studiich zabyvaji (Fiala a kol.,2020; Semenets, 2019; Senteney a kol., 2020; Schénfeld a kol., 2018;
Syamni a kol., 2018; Kilowski a kol., 2022).

Obecné lze modely rozdélit do dvou zdkladnich kategorii - modely bonity a bankrotu. Kubénka
a Slavicek (2014) tvrdi, Ze jejich konstrukce je obvykle podobni a jednotlivé modely se lisi hlavné
svym zaméfenim. Prispévek je vzhledem kcili zaméfen pouze na bankrotni modely.
Mnohorozmeérnou predikci bankrotu, kterd byla stanovena pomoci jednorozmérné analyzy
prediktord bankrotu, pivodné vyvinul Beaver (Karas a Reznakova, 2013), ktery zjistil, Ze fada
ukazatelt miiZe rozliSovat mezi shodnymi vzorky netispésnych a nezkrachovanych firem po dobu
pétilet pred selhani. Altman (1968) definuje pét pfedpokladanych faktora a vytvari zéklad pro dalsi
vyzkumniky pro zkoumani platnosti vicerozmérnych modeld. Zd4 se, Ze v nadvaznosti na vyzkum
Beaver a Altman ovétuje platnost Altmanovych modeld, ale jejich predikéni schopnost se postupné
snizuje (Charpentier, 2014). Begley et.al (1996) zkouma Altmantv model a dochézi k zavéru, ze
model funguje 1épe v datech USA béhem 80. let nez béhem obdobi 1990-1995. Podobné jsou zjisténi
Grice a Ingrama (2001), kteti také nachéazeji lepsi vykon pro vyrobni spole¢nosti.

Pro zodpovézeni vyzkumné otdzky tykajici se zavislosti velikosti ucetnich jednotek a jejich
finan¢niho zdravi, bude v pfispévku vyuzit bankrotni model Altmanovo Z** score. Z"“score je jednim
z nejznaméjsich indext predpovidani bankrotd na svété (Qiu a kol., 2020; Akbar a kol., 2020).
Altman (1968) vyvinul tento model pro hodnoceni kvality pomérové analyzy. Rovnice zahrnuje
nékolik finanénich proménnych a predpovidd bankrot pomoci vicendsobné diskrimina¢ni
statistické metody. Prvni Altmanovo Z-score (Altman, 1968) obsahovalo pét pomért. Nasledné bylo
upraveno a zkoumano sedm pomért (Altman a kol., 1977). Déle (Altman, 1993) bylo vytvoteno Z*
score pro spole¢nosti neobchodované na kapitalovych trzich opét s péti indikatory, v roce 1995
(Altman, 2005) bylo testovano tzv. EM score na vybranych mexickych spole¢nostech. Dalsi revizi
Altmana (2006) bylo sestaveno Z“" score, které je pouZitelné pro neamerické nevyrobni podniky,
a z tohoto divodu dosud nepouzivany indiktor (trzby / celkova aktiva).

Existuji zahrani¢ni studie, které zkoumaly zavislost mezi velikosti Ucetnich jednotek a jejich
finan¢niho zdravi. Naptiklad Lensberg a kol. (2006) vyvinuli model, ktery nabizi komplexni pohled
na interakci faktort souvisejicich s bankrotem, zejména vliv velikosti spole¢nosti. Také LoPucki et
al. (2008) nalezli mezi proménnou velikost podniki a finanéni zdravi jistou zavislost. Nicméné
v odvétvi stavebnictvi tyto studie nedostacuji.

2 Data a metody

Piispévek se zamétuje na véechny podniky v odvétvi stavebnictvi v Ceské republice v letech 2010
a 2014. Nicméné musely byt vyfazeny podniky, o kterych nebyly idaje kompletni. Statistické udaje
téchto podnikd byly analyzovany pro uvedené roky s vyuZitim databaze Albertina, programu
Statistica a Excel. V roce 2010 ptisobilo v odvétvi 9560 stavebnich podnikd a v krizovém roce 2014
byl zaznamendn pokles 0 29% na 6835 stavebnich podnika (viz Tabulka 1).
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Tabulka 1: Pocet stavebnich podniki dle velikosti

Velikost ucetni jednotky / Rok 2014/2010
Mikro 6009 62,86 % 4742 69,38 % -21%
Mald 3066 32,07 % 1805 26,41 % -41 %
Stredni 421 4,40 % 238 3,48 % -43 %
Velkd 64 0,67 % 50 0,73 % -21%
Celkem 9560 100 % 6835 100 % -29%

Zdroj: vlastni zpracovani dle databize Albertina (2021)

Autoti si polozili pti zpracovavani analyzy stavebnich podnikd v uvedenych letech nasledujici
vyzkumnou otazku: Vypovidaji vysledky Z** score v analyzovanych letech 2010 a 2014 o tom, Ze ¢im
Vétsi je ticetni jednotka, tim je silnéjsi (resp. stabilnéjsi)?

Analyza vychazi z predchozich studif autorti (Jansky a kol., 2019; Cin¢alova a Jansky, 2020; Jansky
a Cincalova, 2021), ve kterych zkoumaji krizové roky 2010 a 2014. Krizové roky jsou zamérné

vybirdny se zpozdénim, nebot stavebni primysl reaguje aZ s odstupem na velkou recesi, ve srovnani
s jinymi odvétvimi.

Cely soubor podnikii byl za oba sledované roky rozdélen podle velikosti téetnich jednotek (UJ) na
zakladé novely zdkona o Gcetnictvi, a to na tzv. mikro, malé, sttedni a velké podniky. Firmy mohou

Vv

a stfedni podniky zaméstnavaji méné nez 250 osob a velké spole¢nosti 250 a vice osob. Malé
a stfedni podniky se dile déli na mikropodniky (1-9 osob), malé (10-49 osob) a sttedni podniky
(50-249 osob).
Model Z*“score ma nasledujici podobu (Altman, 2006):
Z"'=6.5611 +3.26 1, +6.72.13 +1.05 14, @
kde:  x; = ¢isty pracovni kapital / celkova aktiva,

X2 = nerozdéleny zisk z minulych let / celkova aktiva

X3 = zisk pted zdanénim a aroky (EBIT) / celkova aktiva,

X4 = Uletni hodnota vlastniho kapitalu / celkové zdvazky
Vyhodnoceni spo¢ita v zatazeni Z*” score do ptislusného sektoru:

e Z> 2,60 sektor pro finan¢né zdravé podniky,

e 1,10<7Z<2,60zb6naneznalosti neboli tzv. seda zéna,

e Z < 1,10 sektor pro podniky v konkurzu.
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3 Vysledky a diskuze

Ve sledovych krizovych letech 2010 a 2014 bylo zkoumano, kolik podnika (viz Tabulka 2) je dle
hodnoceni Altmanova Z** score bankrotnich tj. pod hodnotou 1,1. Z pavodniho poétu stavebnich
podnikt 9560 v roce 2010 je 3549 dle vyse uvedeného metodického ptistupu bankrotnich tj. 37,1
%. V roce 2014 byl celkovy pocet podnik 6835 a z ného bylo 2409 podniki bankrotnich tj. 34,0 %.
Pokud sledujeme stavebni podniky dle velikosti UJ vobou analyzovanych rocich je situace
bankrotnich podnika dosti rozdilnd. V roce 2010 predstavuje dle relativni ¢etnosti bankrotnich
modeld nejvétsi procento mikropodniky, dile malé a velké podniky zaujimaji ptiblizné shodnou
Cetnost bankrotnich podnikd a nejméné je v bankrotni situaci podnika st¥ednich.

Pomérné jina situace je v analyzovaném roce 2014, kdy nejvétsi ¢etnost bankrotnich podnika
predstavuji dle velikosti UJ mikropodniky, a to 38,5 % a dale nasleduji malé podniky (24,9 %).
Relativni ¢etnost stfednich podnika (16,8 %) a velkych podnika (10,0 %) je v roce 2014 pouze
Castecné rozdilna.

Tabulka 2: Pocet bankrotnich podnika

Velikost ucetni jednotky /

Rok

absolutni relativni absolutni relativni
Cetnost Cetnost Cetnost Cetnost
Mikro 2554 42,5 % 1827 38,5 %
Mald 894 29,2 % 449 24,9 %
Stredni 81 19,2 % 40 16,8 %
Velkd 20 31,3% 5 10,0 %
Celkem 3549 37,1 % 2321 34,0 %

Zdroj: vlastni zpracovani dle databaze Albertina (2021)

Z Tabulky 2 je zfejmé, Ze mezi roky 2010 a 2014 doslo v tomto krizovém case ke zlepseni finan¢ni
situace stavebnich podnikd tj. celkem a také dle velikosti UJ. Vroce 2014 poklesl  pocet
bankrotnich stavebnich podnika oproti roku 2010, a to i bez ohledu na celkovy pokles podniki o
29% mezi obéma analyzovanymi roky. Nejnizsi pokles relativni ¢etnosti bankrotnich podnik mezi
roky 2014 a 2010 je u st¥ednich UJ, a to 2,4 % déle nasleduji mikro UJ 0 4,0 % a malé UJ o 4,3 %.

Jak uvadi Kubénka a Kralova (2013), tak se ukazuje, Ze odvétvi stavebnictvi je vroce 2009 finan¢né
silné, v roce 2010 doslo ke stagnaci, resp. mirnému zhorSeni a v roce 2011 naopak k silnému
zlepSeni. Na zakladé prevazné rostouciho trendu ukazatele Z” Score mtZeme prohlasit, Ze v globalu
se situace v odvétvi stavebnictvi zlepsuje a pravdépodobnost finan¢ni tisné se sniZuje.

Z porovnani obou provedenych vyzkumt vyplyvaji obdobné zavéry, Ze po roce 2010 se situace
v oblasti financovani zlepuje. Ovéem v ndmi provedeném vyzkumu miZeme zpfesnit, Ze
pravdépodobnost finané¢ni tisné stéle existuje u Gcetnich jednotek mikropodnika.

Model Z** score byl vyuzit pro vypocet podle velikosti UJ stavebnich podnikd, p#icemz prvni
vypotty vychazi z praiméra ukazatelii pro jednotlivé UJ a druhé vypocty z mediant ukazateld. Pro
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porovnani je dale vypotitdno Z** score pro cely soubor podnikd, které neuvazuje ttidéni na UJ (viz
Tabulka 3).

Tabulka 3: Vysledky Z** score
Velikost uetni jednotky/Rok

prumér medidn prumér medidn
Mikro 1,19 1,23 1,18 1,48
Mala 3,03 2,67 4,28 3,99
Stiedni 2,91 3,30 3,46 3,32
Velka 2,64 2,53 3,00 2,87
Celkem 2,63 1,67 2,97 1,76

Zdroj: vlastni zpracovani dle databaze Albertina (2021)

Na zékladé vypoctenych hodnot mtZeme usoudit (viz Tabulka 4), Ze na sestaveni modelt Z** score
ma vliv, zda posuzujeme vybrané ukazatele ucetnich jednotek na zdkladé priméru nebo medianu.
Dle vyse uvedené charakteristiky priméru a medidnu lze povaZovat v této situaci za lépe
vypovidajici veli¢inu ukazatele medianu.

Tabulka 4: Zhodnoceni Z** score

Velikost uetni jednotky/Rok

prumér medidn prumér medidn
Mikro $eda zéna $eda zéna $eda zéna $eda zéna
Mala zdravé UJ zdravé UJ zdravé UJ zdravé UJ
Stf¥edni zdravé UJ zdravé UJ zdravé UJ zdravé UJ
Velka zdravé UJ $eda zbéna zdravé UJ zdravé UJ
Celkem zdravé UJ zdravé UJ zdravé UJ zdravé UJ

Zdroj: vlastni zpracovani dle databaze Albertina (2021)

Vyzkumnou otazku, ktera byla stanovena ,vysledky Z** score budou v analyzovaném roce 2014 u
zpracovanych vypoltt potvrdit. Vysledky velkych UJ se i medidnu z $edé zény v roce 2010 dostali
do sekce finanéné zdravych podnika v roce 2014. Ostatni UJ kromé mikropodnika byly zdravé
v obou sledovanych letech.

Jak uvadi Kubénka a Kralova (2013), tak hodnota Z” Score z roku 2009 (3,36) ukazuje v globalu na
to, Ze odvétvi stavebnictvi je finan¢né silné (Z27>2,6 finanéné silnd firma), v roce 2010 doslo ke
stagnaci, resp. mirnému zhorseni a v roce 2011 naopak k silnému zlepseni tohoto ukazatele témét
az na hodnotu 3,43. Na zdkladé prevazné rostouciho trendu ukazatele Z” Score muzeme prohlasit,
ze v globdlu se situace v odvétvi stavebnictvi zlepsuje a pravdépodobnost finanéni tisné se snizuje.
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Z porovnani obou provedenych vyzkumt vyplyvaji obdobné zavéry, Ze po roce 2010 se situace
v oblasti financovani zlep$uje. Ovéem v ndmi provedeném vyzkumu muZeme zpfesnit, Ze
pravdépodobnost finanéni tisné stale existuje u uletnich jednotek mikropodniki. Z provedenych
analyz je patrné, Ze pocet UJ poklesl vroce 2014 oproti roku 2010 celkem o0 29% a déle pak poklesly
UJ mikro o 21 %, malé o 41 %, sttedni o 43 % a velké o 21 %. I tento pokles dokazuje vzniklou
krizovou situaci v analyzovanych letech ve stavebnictvi.

Vyzkum se dale zamé¥il na analyzu vypoltenych hodnot Z” Score u bankrotnich a nebankrotnich
podnik komplexné za oba sledované roky 2010 a 2014 dle velikosti Gletni jednotky. Vypocet
hodnot Z” Score byl proveden za oba roky 2010 a 2014 jako souhrnny viZeny pramér s vyuzitim
poctu bankrotnich a nebankrotnich podnikt a také jako medidn v praniku obou let.

Tabulka 5: Vysledky Z** score za bankrotni a nebankrotni podniky za oba roky 2010 a 2014

vdZeny medidn vdZeny medidn
primér primér
Mikro -9,68 -0,97 5,54 2,72
Mals -0,44 -0,08 4,85 2,12
Stredni -0,26 0,09 6,06 4,62
Velkd 0,31 0,08 3,65 1,40

Zdroj: vlastni zpracovani dle databize Albertina (2021)

Z vysledk, které uvadi tabulka 5 je u bankrotnich podnika z¥ejmd vysoka finan¢ni tisefl. Zejména
je neimérné vysoka finanéni tisefl patrna u mikropodnikid a malych podnikd, a to jak v hodnotach
Z* Score vypoltenych jako vazeny prumér nebo také median (hodnoty indexu jsou u obou téetnich
jednotek zaporné). Velmi $patnd finanéni situace je také u bankrotnich podniku ve velikosti ¢etni
jednotky stfedni a velké i kdyz zde hodnoty Z“ Score jsou mirné zadporné nebo nepatrné kladné.
Ovsem jak je vySe uvedeno, tak dle Altmanova Z“ Score hodnoty pod 1,1 pfedstavuji podniky
v konkurzu. Z tabulky 2 vyplyva, Ze v sledovanych letech 2010 a 2014 se pocet bankrotnich podnika
pohyboval od 34,0 % do 37,1 % vSech stavebnich podniki. Tzn., Ze vice jak tfetina stavebnich
podnika je analyzovanych letech ve vazné finan¢ni tisni. Pokud sledujeme poéty bankrotnich
podnikt podle velikosti ucetni jednotky a také hodnoty Z“ Score, tak vysledky potvrzuji velmi
nepfiznivou finanéni situaci zejména u mikropodnikd, které vzniklou situaci zfejmé fesit neumi.
Slozita je situace také u malych a ¢aste¢né i stfednich podniki.

Finan¢ni situace v analyzovanych letech 2010 a 2014 u nebankrotnich podniki v oboru stavebnictvi
v CR, jak je uvedeno také v tabulce 5 s ohledem na hodnoty Z* Score, je podle velikosti UJ zcela
opa¢nd a tyto podniky dosahuji hodnoty vyrazné nad hodnotou 2,6. Od této hodnoty Z“ Score jsou
podniky klasifikovany jako finan¢né zdravé.

Ve vsech analyzich provedenych v ptedchozich studiich autort (Jansky a kol., 2019; Cincalova
a Jansky, 2020; Jansky a Cincalova, 2021) byly problémové p#i hodnoceni finan¢ni situace pravé
mikropodniky. Lze konstatovat, Ze nejcetnéjsi forma podnikdi, a to mikropodniky také z pohledu
finan¢ni tisné jsou ve stejné situaci jako v pfedchozich ptispévcich.

Celkové 1ze konstatovat, Ze vyvoj bankrotni situace nejlépe ve sledovanych létech v odvétvi
stavebnictvi zvlddly UJ velkych a stfednich podnikt. Komplikovanéjsi finanéni situaci pti
hodnoceni bankrotnich modelt maji malé podniky a jak je vyse uvedeno, tak nejslozitéjsi finanéni
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situace je u mikropodnikid. U mikropodniki je ovSem nutno uvést, Zze zacatek krize na né dopadl
nejsilnéji, coz je i s ohledem na jejich ekonomickou situaci pochopitelné (viz Tabulka 2).

Zavér

Cilem ptispévku bylo analyzovat firmy v odvétvi stavebnictvi vletech 2010 a 2014 na zakladé
Altmanova Z""Score. Na zakladé vypocta lze zodpovédét vyzkumnou otazku o zavislosti velikosti
ucetnich jednotek a jejich finanéniho zdravi. Velikost podniku ma vliv na finan¢ni stabilitu podniku
z pohledu bankrotniho modelu, jak dokazuji vysledky zejména u velkych a stfednich podnika.
Zejména velké a stfedni podniky v analyzovaném obdobi se se vzniklou finané¢ni situaci hodnocenou
prostfednictvim bankrotnich modeld vypotadaly lépe. Je nutno ovSem dodat, Ze u stfednich
podniku byl dopad bankrotni situace v obou sledovanych letech relativné nizsi, a to také ukazuje na
jejich  relativné vys$si financ¢ni stabilitu. Finan¢ni situace mikropodnikdt hodnocend pomoci

vvvvvv

V tomto sméru je nutno si uvédomit relativné vyssi nejistotu mikropodnika v krizovych letech
a vénovat jim daleko vétsi pozornost pfi ochranarskych opatrenich, ktera jsou v této souvislosti
prijiména.
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DOTACE V KONVENCNIM A EKOLOGICKEM
ZEMEDELSTVI V CESKE REPUBLICE

SUBSIDIES IN CONVENTIONAL AND ORGANIC FARMING IN THE CZECH
REPUBLIC

Jaroslav Jansky, Petra Kozdkova

Abstrakt

Ptedlozeny ¢lanek odhaduje finan¢ni vykonnost konven¢niho a ekologického zemédélstvi v Ceské
republice bez provoznich dotaci, konkrétné vletech 2017 az 2020. Vstupni data vychdzi
z vybérového Setteni hospodarskych vysledkt zemédélskych podnika v siti FADN CZ. Finan¢ni
vykonnost obou systémi hospodateni je posouzena a nasledné komparovana na zakladé finan¢nich
pomérovych ukazatell rentability, zadluZenosti, likvidity a aktivity. Propad finané¢ni vykonnosti
v ekologickém i konvenénim zemédélstvi je zrejmy. Vysledky vsak soucasné ukazuji na hluboky
pokles finané¢ni vykonnosti ekologického zemédélstvi, které se jinak za predpokladu ¢erpani dotaci
vyznacuje vysokou konkurenceschopnosti vici zemédélstvi konvenénimu.

Kli¢ova slova: finanéni pomérové ukazatele; finan¢ni vykonnost; provozni dotace; zemédélstvi

Abstract

This paper presents an estimate of what the financial performance of conventional and organic
farming in the Czech Republic would be in the absence of operating subsidies using data from 2017
to 2020. The data have been collected from the sample survey of the economic results of farms that
are part of the Farm Accountancy Data Network (FADN) in the Czech Republic. The financial
performance of both farming systems is evaluated and compared using the following financial
ratios: profitability, debt, liquidity and activity. The drop in financial performance is obvious in both
organic and conventional farming but is particularly significant in organic farming, which is
otherwise highly competitive when compared to conventional farming providing that the operating
subsidies are in place.

Keywords: farming; financial performance; financial ratios; operating subsidies

JEL classification: G32, Q14
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Uvod

Ekologické zemédélstvi predstavuje vhodnou alternativu ke konvenénimu zemédélstvi,
vyuzivajicimu tradi¢nich technickych a technologickych postupt (Xu, 2004; Magdoff, 2007; Lv
a Zhang, 2011). Podniky provozujici ekologické systémy hospodateni jsou viak vazany celou fadou
opatfeni, pfedev$im povinnostmi vyplyvajicimi ze zdkona ¢ 242/2000 Sb., o ekologickém
zemédélstvi. Ty ukladaji ekologicky podnikajicim subjektim nékteré povinnosti a omezeni, kterad
mohou v kone¢ném dtsledku ovlivnit jejich celkové hospodarské vysledky.

Vliv dotaci v zemédélstvi obecné roste, ne jinak je tomu u ekologického a konvenéniho zemédélstvi.
Stim souviseji také podminky produkce, které vedou krozdilim jejich technické efektivity
(Rodriguez-Rodriguez, 2018). Pravé tyto rozdily kompenzuji dotace, jak uvadi Kostlivy a Fuksova
(2019) a Qin a kol. (2015). Autoti dopliuji, Ze typ zemédélstvi a velikost ekologickych podniki
ovliviiuji mj. jejich ekonomickou vykonnost a srovnatelnost s konvenénimi podniky. Potvrzuji, Ze
dotace jsou dulezitym prvkem, ktery vyvaZzuje ekologické hospodateni. Aulova a Frydlova (2012) se
s tim ztotoZiiuji a uvadi, Ze dotace se jako provozni vynosy promitaji do vlastniho kapitalu,
konkrétné provozniho zisku, ¢imz ovliviiuji ekonomiku podniku a umoziiuji dosazeni zisku.
Potvrzuji rovnéz zavéry zkoumanych studii o tom, Ze ekologické zemédélstvi miiZze finan¢né
konkurovat konvenénimu zemédélstvi. Pimentel a kol. (2005) dtive argumentovali vyss$imi cenami
biopotravin na trhu, coz vede k faktu, Ze ekonomicka nivratnost na hektar je stejnd nebo dokonce
vyssi u ekologicky péstovanych plodin. Dokonce doporucovali prijeti tradi¢nich technologii
ekologického zemédélstvi do konvenéniho, aby bylo udrzitelnéjsi a ekologi¢téjsi. V podobném
duchu hovoti také Sgroi a kol. (2015), Shi (2002) a Rasul a Thapa (2003).

Produkce konvencéniho zemédélstvi je proti zemédélstvi ekologickému témét trojnasobnd, naklady
jsou ptiblizné dvojnasobné. Naopak provozni dotace jsou pramérné o tfetinu vyssi v zemédélstvi
ekologickém. Pfi zapoditani vlivu provoznich dotaci, které jsou povazovany za vynosy, lze pak
konstatovat, ze vys$sich hospodatskych vysledk dosahuji ekologicky hospodatici podniky. Bez vlivu
dotaci by oba sledované systémy dosahovaly ztraty, ekologické zemédélstvi by véak zaznamenalo
hlubsi propady (Kozdkova a Jansky, 2020). Vyrazny vliv trovné vyuzitych provoznich dotaci
naznacuji i vySe citovani autofti.

Cilem ptispévku je posoudit vliv provoznich dotaci na finanéni vykonnost konvenéniho
a ekologického zemédélstvi v Ceské republice v letech 2017 az 2020. Finan¢ni vykonnost, vymezena
prostfednictvim finan¢nich pomérovych ukazateld, se vobou systémech jevi jako uspokojiva
v dasledku prijimanych provoznich dotaci. Dokonce se ukazuje vyssi vykonnost ekologického
zemédélstvi (Kozdkova a Jansky, 2020). Pfedlozeny ptispévek hodnoti, do jaké miry dojde k poklesu
finan¢ni vykonnosti bez vlivu dotaci a jak se zméni vzdjemné postaveni ekologického a konvenéniho
zemédélstvi. Lze tedy vymezit nasledujici vyzkumnou otazku:

Jaké konkrétni dopady miiZe mit absence provoznich dotaci na finanéni vykonnost konvencniho
a ekologického zemédélstvi v CR v letech 2017-2020?

Finan¢ni vykonnost obou zpisobti hospodateni je posuzovana na zakladé zdkladnich finanénich
pomeérovych ukazateli, vyuzivanych bézné jako soucast finan¢ni analyzy. Provozni dotace jsou
souasti provoznich vynost, které zvysuji vysledek hospodateni sledovanych podnikatelskych
subjektd. Dopad jejich absence je sledovan variantné I) jako pokles vlastniho kapitalu za sou¢asného
navy$eni cizich zdroja, nebo II) jako pokles vlastniho kapitdlu za sou¢asného poklesu obéznych
aktiv.
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1 Data

Vyse uvedend vyzkumnd otdzka vymezuje zaméfeni ¢lanku: jak se zméni finanéni vykonnost
ekologicky i konven¢né hospodaticich podniki a jejich vzdjemné postaveni v ptipadé absence
provoznich dotaci. Dana problematika je analyzovana na zakladé dat plynoucich z vyzkum Ustavu
zemédélské ekonomiky a informaci (UZED).

Vstupni data o hospodateni konven¢niho a ekologického zemédélstvi jsou Cerpana ze zemédélské
ucetni datové sité FADN CZ, konkrétné zvybérového Setfeni hospodaiskych vysledka
zemédélskych podniku v siti FADN CZ za 1éta 2017-2020 (Vysledky Setfeni FADN, 2022). Vysledky
ekologického zemédélstvi jsou ovlivnény zejména hospodarenim v méné ptiznivych oblastech. Zde
v celém sledovaném obdobi hospodarilo vice nez 80 % ekologickych podnika vybérového souboru
FADN. Naopak vice nez 50 % podnika konven¢niho zemédélstvi hospodati mimo tyto oblasti
(Hanibal, 2018). Za ucelem vymezeni finan¢ni vykonnosti sledovanych systémt zemédélského
hospodateni jsou ze sité FADN ptevzaty hospodatské vysledky zemédélskych podnikt, plynouci
z vybérovych Setfeni.

2 Metody

Finanéni vykonnost obou zemédélskych systémut hospodateni je posuzovana na zakladé tradi¢nich
pomeérovych ukazatel finan¢ni analyzy. Divodem je pfedev$im omezend dostupnost vstupnich
hodnot, které by potencidlné umoznily vyuzit i moderni ukazatele hodnoceni vykonnosti celé
skupiny subjektt. Rizni autoti, napt. Stefko et al. (2020) a Pech et al. (2020), se shoduji, Ze finan¢ni
analyza hodnoti komplexni finanéni situaci podniku. Pro zajisténi dostate¢né presnosti
interpretace vysledki je pak vhodné provést nalezité srovnani, at uz v ¢ase ¢&i sjinymi subjekty
(Ozkok, 2015).

Tabulka 1: Finanéni ukazatele dle uvaZovaného vlivu dotace

Ukazatel Sledované varianty
Dotace ANO Dotace NE I) Dotace NE II)
Zisk zisk ziskpy = produkce — naklady zisky = produkce — naklady
= produkce
+ provozni dotace
— naklady

Bézni likvidita obézna aktiva obézna aktiva obézna aktiva — dotace

kratkodobé zavazky kratkodobé zavazky + dotace kratkodobé zavazky

celkova aktiva

Rentabilita zisk ziskyy ziskip
celkovych aktiv celkova aktiva celkova aktiva celkova aktiva — dotace
ROA

Rentabilita trzeb zisk ziskyy ziskyyy

ROS produkce produkce produkce
Rentabilita zisk ziskyy ziskyy
vlastniho vlastni kapital vlastni kapital — dotace vlastni kapital — dotace
kapitdlu ROE

Celkova zavazky zavazky + dotace zavazky
zadluZenost celkova aktiva celkova aktiva celkova aktiva — dotace
Ukazatel zisk + nakladové uroky ziskpy + nakladové uroky zisky + ndkladové Uroky
urokového nakladové uroky nakladové troky nakladové uroky
kryti

Obrat aktiv produkce produkce produkce

celkova aktiva

celkova aktiva — dotace
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Doba obratu kratkodobé zavazky kratkodobé zavazky + dotace kratkodobé zavazky

kratko dob)'rch denni produkce denni produkce denni produkce

zdvazk [dny]
Zdroj: vlastni uprava

Zvolené pomérové ukazatele tradi¢né reprezentuji ¢tyti oblasti finan¢ni situace. Jde o ukazatele
rentability, aktivity, likvidity a finan¢ni struktury. Rentabilita je zastoupena rentabilitou celkovych
aktiv (ROA, pomér zisku a celkovych aktiv), rentabilitou trzeb (ROS, pomér zisku a produkce) a
rentabilitou vlastniho kapitalu (ROE, pomér zisku a vlastniho kapitdlu). V ramci ukazateli aktivity
je hodnocen obrat aktiv (pomér produkce a celkovych aktiv) a doba obratu kratkodobych zavazka
(pomér kratkodobych zdvazkt a denni produkce). Likvidita je posuzovana dle bézné likvidity, tedy
poméru obéznych aktiv a kratkodobych zivazkd. Financni struktura je vyjadfena celkovou
zadluzenosti (podil zdvazkd na celkovych aktivech), doplnén je ukazatel arokového kryti (podil
zisku pted aroky a ndkladovych darok).

Vybér ukazatelt l1ze potvrdit rovnéz doporucenimi jednorozmérnych modelt mezipodnikového
srovnavani, napt. dle Kubitkové a Jindfichovské (2015), Bai a Xu (2018). Finanéni pomérové
ukazatele jsou vyjadteny pro situaci, kdy podniky cerpaji provozni dotace, a pro variantni reseni
situace, v niz zemédélské podniky provozni dotace necerpaji. Dtlezitym pfedpokladem je zachovani
stejného vykonu v podobé vykazovaného ukazatele ,produkce”. Autofi vymezuji nasledujici dvé
varianty:

I. Zvyseni cizich zdroji. Provozni dotace jsou nahrazeny kratkodobymi nebo dlouhodobymi cizimi
zdroji. To ma dopad na zvyseni cizich zdroju a pokles vlastniho kapitalu (niz$i vynosy snizi zisk).
Neni uvazovidno zvyseni nakladovych trokd. Uhrn rozvahy ziistivd nezménén. Penézni
prosttedky ziskané z cizich zdroji jsou vynaloZeny na thradu nakladd, které by jinak byly
financovany z dotaci.

1. Cerpani vlastnich prostfedki. Provozni dotace jsou nahrazeny &erpanim vlastnich penéznich
prostiedkd. Dojde ke snizeni obéznych aktiv a poklesu vlastniho kapitalu. Uhrn rozvahy se snizi
o ¢astku provoznich dotaci. Z vysledkd FADN CZ vyplyva, Ze ve vSech sledovanych letech jsou
v obou systémech hospodateni obézna aktiva vétsi nez dotace. V poéate¢nim roce vymezeného
obdobi (2017) tedy existuji prosttedky na pokryti chybéjicich dota¢nich zdrojt.

Obé uvedené varianty pracuji s predpokladem, Ze podniky necerpaji dotace pocinaje rokem 2017.
Dopad absence dotace se tedy postupné v letech 2017-2020 kumuluje. Vstupni hodnoty i pomérové
ukazatele zohlednuji skute¢nost, Ze podnikim chybi zdroje z dotaci pfislusného roku i let
predchézejicich, to az do roku 2017.

Pouzité ukazatele rovnéz respektuji dostupnost vstupnich hodnot z vybérového Setteni FADN.
Neékteré zdkladni vztahy téchto ukazateld finan¢ni analyzy jsou upraveny potfebam zpracovani
vysledkt Setfeni FADN. Predpoklady a upravy se tykaji pfedevsim ukazatele trzby, které jsou
nahrazeny celkovou produkeci. Autofi si uvédomuji nedostatek pouziti veli¢iny produkce coby trzeb,
jelikoz v pripadé ekologickych zemédélcl nelze tyto ukazatele pfiblizit natolik, jako v pripadé
zemédélct konvenénich. Dany nedostatek 1ze viak eliminovat spravnou intepretaci vysledka.
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3 Vysledky a diskuse

Vyvoj finan¢ni vykonnosti konven¢niho a ekologického systému zemédélského hospodateni
predznamendvi jiz samotny vyvoj absolutnich ukazateld, dotéenych absenci dotaci od roku 2017.
Vyvoj obéznych aktiv (OA), cizich zdroji (CZ) a vlastniho kapitdlu (VK) v obou variantach I a II je
zobrazen na obrazku 1. V obou systémech hospodateni dochazi logicky k poklesu arovné vlastniho
kapitalu. To je zptsobeno poklesem vysledku hospodateni, ktery je jinak dotacemi podpoten. Je
vhodné pripomenout, Ze troven ¢erpanych provoznich dotaci je v ekologickém zemédélstvi vyssi
nez v zemédélstvi konvenénim. Zatimco v konvenénim zemédélstvi ziistava vlastni kapital kladny,
v ekologickém zemédélstvi se po 4-letém hospodateni bez dotaci stava vlastni kapital zaporny. Tzn.,
ze kumulovana ztrata prevysi ostatni kladné slozky vlastniho kapitdlu. Varianta I se déle vyznacuje
ndhradou dotaci cizimi zdroji, pfitom v ekologickém zemédélstvi je ztejmy rychlejsi narast
zadluZenosti. Naopak varianta II vychazi z Cerpani obéznych aktiv namisto dotaci. V této varianté
je situace udrzZitelna v konvenénim zemédélstvi do roku 2019. Ve ¢tvrtém roce jiz obézna aktiva
dosahuji zdpornych hodnot, zemédélstvi by nebylo schopné zajistit sviij provoz. Ekologické
zemédélstvi by se bez dotaci obeslo pouze jeden rok, tj. rok 2017. Jiz od roku nasledujiciho jsou
prostredky obéznych aktiv v zapornych ¢islech a nestacily by tak na zajisténi provozu. Absence
dotaci se za jinak neménnych podminek jevi jako likvida¢ni zejména pro ekologické zemédélstvi.
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Obrazek 1:  Vyvoj obéznych aktiv (OA), cizich zdroji (CZ) a vlastniho kapitdlu (VK) bez dotaci
ve scénatil a II (v K¢/ha). Zdroj: vlastni zpracovani dle FADN CZ

Pravé vyse uvedeny dopad absence dotaci na zvySeni zadluZzenosti nebo ¢erpani obéznych aktiv
vyznamné ovlivni béZnou likviditu zemédélskych spole¢nosti. Zachovani dostate¢né likvidity je
ptitom béZné povazovano za jeden ze zidkladnich cild finanéniho managementu, a tedy
i predpokladem dostate¢né finanéni vykonnosti.

Obrazek 2 uvadi, jak se zméni droven bézné likvidity v riznych scénatich absence dotaci. V jinak
bézné situaci ¢erpani dotaci ekologické zemédélstvi zejména vletech 2017 a 2018 vykazuje vyssi
schopnost splaceni kratkodobych zavazka z obéznych aktiv. Situace se nezméni ve scénéfi I, pokud
budou dotace nahrazeny dlouhodobymi cizimi zdroji, likvidita zGstane na stejné drovni. K obratu
dojde ve varianté 1.1, kdy nedostatek zdroji bude financovan z kratkodobych zdroji. Ty se budou
kazdoro¢né zvySovat a likvidita vkonvencnim iekologickém zemédélstvi klesi. Jiz zde se
ekologické zemédélstvi propada pod droven zemédeélstvi konvenéniho. Presto jesté oba systémy
hospodateni jsou schopny z obéznych aktiv pokryt své kratkodobé zdroje, i kdyZz na velmi nizké
urovni. Na likviditu by nejhtite piisobila varianta II, kdy by dotace byly nahrazeny vlastnimi
prostfedky, tedy obéznym majetkem. ProtoZe ten se dostava do zdpornych hodnot (viz obrazek 1),
také likvidita je zdpornd a tudiZ nep#ijatelna.
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Obrazek 2: Likvidita v konvenénim a ekologickém zemédélstvi. Zdroj: vlastni zpracovani dle
FADN CZ

Cerpani dotaci umoziiuje zemédélstvi dosahovat velmi ptiznivych hodnot zadluZenosti, zvlasté pak
v zemédélstvi ekologickém, kde se podil cizich zdroja na aktivech pohybuje na pramérné urovni 22
%. Nahrazeni chybéjicich dotaci pij¢kami pak tuto zadluZenost zvysuje. Scénat I v grafickém
vyjaddfeni v obrazku 3 potvrzuje, Ze zadluZenost poroste opét rychleji v ekologickém zemédélstvi,
kde uroven dotaci je obecné vyssi. V ekologickém zemédélstvi by dokonce v roce 2020 v disledku
zdporného vlastniho kapitdlu zadluZenost prevysila 100 %. Rok 2020 by byl pro ekologické
zemédélstvi likvida¢ni i ve druhém scénati (zadluzenost II). Z vysledkid zadluZenosti se tedy oproti
pohledu likvidity naopak jevi jako vhodnéjsi alternativa namisto dotaci vyuzit vlastni prosttedky.
S vyjimkou ekologického zemédélstvi ve 4. roce absence dotaci roste zadluZenost pomaleji nez
v ptipadé zvyseného ¢erpani cizich zdroja. Schopnost pokryvat ndkladové uroky ze zisku (ukazatel
urokového kryti) se dostdva az do zdpornych hodnot s tim, jak se vysledek hospodateni propada do
stale hlubsich ztrat. Za ptredpokladu vys$sich uroku, placenych p#i vyssi zadluZenosti, by tyto
vysledky byly jesté horsi.
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Obrazek 3:  Ukazatele zadluZenosti v konvenénim a ekologickém zemédélstvi. Zdroj: vlastni
zpracovani dle FADN CZ

Efektivnost vyuZivini majetku v zemédélstvi obecné je typickd velkym objemem majetku a proti
tomu nizkou arovni produkce, vyjadfené v penéznich jednotkach. O této efektivité hovoti ukazatele
aktivity, které pométuji produkci a hodnotu majetku (ukazatele obratu nebo doby obratu).

Konven¢ni zemédélstvi dosahuje v této oblasti finanéni vykonnosti lepsich vysledka v p¥ipadé
Cerpaniiabsence dotaci. Nasledujici scénate vlivu absence dotaci predpokladaji nezménénou troven
produkce. Zapojeni dalsich dlouhodobych cizich zdroja (scéna# I) nema Zadny vliv na droven
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vybranych ukazatel: obratu aktiv a doby obratu zavazka. Vyuziti kratkodobych zavazka by se pak
negativné podilelo na rastu doby jejich splatnosti, a to zejména v zemédélstvi ekologickém. Druhy
scénar ukazuje paradoxné na lepsi vysledky vyuziti aktiv, ponévadz koruna neménné produkce by
byla vygenerovana s postupné se snizujici irovni celkovy aktiv.
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Obrazek 4:  Ukazatele aktivity v konvenénim a ekologickém zemédélstvi. Zdroj: vlastni

zpracovani dle FADN CZ
Pozn.: DO KZ... doba obratu krdtkodobych zdvazki

Vneposledni tadé vyjadfuje finan¢ni vykonnost rentabilita, tedy ukazatele ziskovosti ¢i
vynosnosti. V dasledku trovné ¢erpani dotaci se rentabilita aktiv (ROA) a rentabilita vlastniho
kapitdlu (ROE) ekologického zemédélstvi az do roku 2019 pohybuje na vy$si trovni oproti
konvenénimu zemédélstvi. Vroce 2020 dochdzi kjistému vyrovnini této ziskovosti v obou
systémech. Rentabilita trzeb (ROS) vyjadfuje korunu zisku ptipadajici na korunu produkce.
S ohledem na nizsi urovent produkce v ekologickém zemédélstvi, a naopak vyssi urovenn zisku (s
vyjimkou roku 2020), je pak zfejma vyssi troveit ROS pravé v zemédélstvi ekologickém, viz obrazek
5.
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FADN CZ

Obrazek 5:

Se ztratou dotaci jsou spojené kazdoro¢ni poklesy vysledku hospodateni, kumulace ztrit a také
pokles drovné vlastniho kapitidlu. To vse je ve vétsi mife charakteristické v ekologickém
zemédélstvi. S tim pak nutné souvisi obrat ukazateld rentability do zdpornych hodnot a jejich
postupné prohlubovani, opét zejména v zemédélstvi ekologickém. Zde ROE v roce 2020 nelze uvést
s ohledem na pomér zdporného vysledku hospodateni a zdporny vlastni kapital.
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S vyjimkou ukazatelt aktivity lze ekologickému zemédélstvi ptisoudit vys$si finan¢ni vykonnost
v bézné situaci Cerpani dotaci. V niZe uvedeném obrazku 6 predstavuji ukazatele konvenéniho
zemédélstvi, zahrnujici dotace, 100 %. Ekologické zemédélstvi zaujima vétsi plochu daného obrazce
a potvrzuje vyssi finan¢ni vykonnost. Se ztrdtou dotaci se propada finanéni vykonnost obou
systémi hospodafeni. Soucasné je z obou scénarti zfejmé, ze hlubsi propad zaznamenava ekologické
zemédélstvi. Znatelné rozdily vzadluZenosti a likvidité potvrzuji princip danych scénaia. Za
vyraznéj$im poklesem finan¢ni vykonnosti v ekologickém zemédélstvi stoji vy$si droven cerpanych
dotaci oproti zemédélstvi konven¢nimu. Bez dotaci ekologické zemédélstvi dojde své
neudrzitelnosti jiz v druhém roce absence dotaci.

Scénar | Scénar 11
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Obrazek 6:  Finan¢ni vykonnost konvenéniho a ekologického zemédélstvi s dotacemi a bez
dotaci. Zdroj: vlastni zpracovani dle FADN CZ

Pozn.: KZ... konvenéni zemédélstvi, EZ...ekologické zemédélstvi

Za predpokladu cerpani provoznich dotaci lze finan¢ni vykonnost konvencéné i ekologicky
hospodaticich podniki vybérového souboru FADN povazovat za stabilizovanou a na dobré urovni.
Stejné jako napt. Aulova a Frydlova (2012), nebo Breisinger et al. (2019), i ptedlozeny ¢ldnek vnima
dotace jako soucast vlastniho kapitalu formou provoznich vynost. Zjisténé vysledky se také shoduji
s autorkami Aulovou a Frydlovou (2012), Ze bez téchto plateb ekologické ani konven¢ni zemédélstvi
nedosahuje kladnych hospodarskych vysledkd. Ekologické hospodafeni je charakteristické
lokalizaci v oblastech ANC (Areas with Natural Constraints). Nej¢astéj$im zaméfenim takovych
podnikd je tedy chov krav bez trzni produkce mléka. Tato skute¢nost sama o sobé muZe indikovat
nizsi finanéni vykonnost ekologického zemédélstvi. Opak je skutecnosti v ptipadé cerpani dotaci.
Lze tak souhlasit s pozndmkou Aulové a Frydlové (2012) o tom, Ze ekologické zemédélstvi je
finan¢né konkurenceschopné zemédélstvi konven¢nimu. Vysledky vsak soucasné potvrzuji, Ze
pokud by provozni dotace byly nahrazeny kriatkodobymi dluhy nebo vlastnimi finanénimi
prostredky, finan¢ni vykonnost ekologického zemédélstvi by se vyznamné sniZila pod troven
zemédélstvi konvenéniho. Avsak, jak uvadi Bett a Ayieko (2017), obrat na ekologicky systém
neznemoziluje ekonomickou vykonnost. Mtze vsak snizit riziko zavislosti producenti a ptispivat
k diverzifikaci potravin a ke zmirnéni dopadii na Zivotni prosttedi.
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Zaver

Predlozeny ptispévek zkoumd dopady provoznich dotaci na finanéni vykonnost ekologického
a konven¢niho zemédélstvi v CR vletech 2017 az 2020. Konkrétné poukazuje na to, jak absence
provoznich dotaci potencidlné ovlivni finanéni pomérové ukazatele likvidity, zadluZenosti, aktivity
a rentability v jednotlivych systémech hospodafteni.

Dle o¢ekéavani je prokdzan vyznamny vliv provoznich dotaci na hospodateni zemédélskych podnika.
Ekologické zemédélstvi, zastoupené vybérovym souborem FADN, cerpd vyssi absolutni uroven
dotaci, a to se také v mnohém projevuje na jeho finan¢ni vykonnosti. Za ptedpokladu ¢erpani dotaci
lze finan¢ni vykonnost obou systémi zemédélského hospodateni povaZovat za spise dobrou.
Zemédélstvi vynika zejména nizkou zadluZenosti, vysokou likviditou, ale i uspokojujici rentabilitou.
Finan¢ni vykonnost pak vyznamné klesa s absenci provoznich dotaci. Nejcitlivéji reaguje zejména
likvidita, ktera se hluboce propadd pod doporucené hodnoty a indikuje nebezpeci platebni
neschopnosti zejména vhodnocené varianté II. Konvenéni i ekologické zemédélstvi se rovnéz
propada do ztraty, protoze bez provoznich dotaci vynosy nesta¢i na pokryti veskerych ndklada.
Dilezitym predpokladem je pozZadavek na zachovani stavajici darovné produkce. Zatimco diky
dotacim jsou podniky ekologického zemédélstvi za celé sledované obdobi 2017-2020 na prednich
mistech finan¢ni vykonnosti, bez vlivu dotaci se jejich finan¢ni vykonnost propada az pod troven
konvenéniho zemédélstvi, coz dokumentuje vyznam vyssich provoznich dotaci u ekologického
zemédélstvi.

Ve vyse uvedené analyzované problematice je tedy nutno potvrdit velky vyznam provoznich dotaci.
Bez dotaci by se vzemédélstvi nedalo hovofit o rentabilité, a to v zemédélstvi jako celku,
vjednotlivych vyrobiach i zpisobech hospodateni. Dokumentuji to vyse uvedené vysledky
provedenych analyz jak konvenéniho, tak ekologického zemédélstvi. V zavéru tohoto p¥ispévku je
nutno také zminit, Ze mnozstvi vytvorené produkce je samoziejmé v zemeédélskych podnicich
hospodaticich konvenné vyznamné vyssi, neZ je tomu u podnik hospodafticich ekologicky.
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ZMENY BEZPECNOSTNIi A OBRANNE STRATEGIE
RESORTU MINISTERSTVA OBRANY CR A JEJICH
DOPADY NA OBLAST RiZENI LIDSKYCH ZDROJU

CHANGES IN THE SECURITY AND DEFENSE STRATEGY OF THE RESORT OF
THE MINISTRY OF DEFENSE OF THE CZECH REPUBLIC AND THEIR IMPACTS
ON HUMAN RESOURCES MANAGEMENT

Libor Jilek

Abstrakt

Po sametové revoluci vroce 1989 bylo nutné provést zasadni zmény ve struktufe a fungovani
resortu MO. Systémové zmény se realizovaly ve véech oblastech fungovani resortu a projevily se mj.
zménami poctu a struktury persondlu a umisténi jednotlivych posiddek. Cilem ¢ldnku je popsat
transformaci resortu MO a ACR, ktera se realizovala na zakladé piijatych strategickych koncepci
vletech 1990 aZ 2020 (s vyhledem do roku 2030) a jeji dopady v oblasti lidskych zdrojii. Clanek
ukazuje vzdjemnou provazanost ptijatych strategickych koncepci a rozpoétovych moznosti statu,
které proces transformace ozbrojenych sil CR vyznamné ovlivnily a mély dopad na personal resortu
MO.

Kli¢ova slova: bezpec¢nostni strategie, obrannd strategie, vojenska strategie, tizeni lidskych zdrojq,
koncepce vystavby, vydaje na obranu.

Abstract

After the change of regime in 1989, it was necessary to make fundamental changes in the structure
and functioning of the Ministry of Defense. System changes were implemented in all areas of the
ministry's operation and were reflected, among other things, in changes in the number and
structure of staff and the location of individual crews. The aim of the article is to describe the
transformation of the Ministry of Defense and the Czech Armed Forces, which were implemented
on the basis of adopted strategic concepts in the years 1990 to 2020 (with a view to 2030) and its
impacts in the field of human resources. The article shows the interconnectedness of the adopted
strategic concepts and budgetary possibilities of the state, which significantly influenced the
process of transformation of the Czech Armed Forces and had an impact on the staff of the Ministry
of Defense.

Keywords: security strategy, defense strategy, military strategy, human resources management,
construction concept, defense expenditure.

JEL classification: M12, M54
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Uvod

Vletech 1990 az 2014 prochézel resort Ministerstva obrany CR (dale jen resort MO) a zvlasté
Armada Ceské republiky (dale jen ACR) rozsahlou a nepietrzitou reorganizaci. Cilem bylo snizovani
celkovych pocti osob resortu, zména rozmisténi a snizeni poctu posadek véetné zefektivnéni jejich
vyuziti, modernizace vyzbroje, obména a nasledné udrZeni kvalitniho persondlu. Veskeré tyto
aktivity byly vzdy realizovany na zakladé vladou CR schvéilenych rozhodnuti a resortem MO
ptijatych strategickych koncepci, které procesné, ¢asové a prostorové vytycovaly dkoly a cile.
Soucasné ale narazely na bariéru finan¢nich narokti a moznosti rozpo¢tu CR pro dané obdobi, které
vyznamné eliminovaly reformni snahy a byly opakované disledkem zmén a uUprav pavodné
ptijatych strategickych koncepci. Jisté uklidnéni nastivd od roku 2015, kdy vlivem zmény
bezpe¢nostniho prostiedi v Evropé dochézi k revizi strategického pohledu na resort MO, ACR a na
obranné vydaje smétujici k modernizaci ozbrojenych sil.

1 Aktualnost problematiky

Problematika lidskych zdroji ve vsech typech organizaci pfedstavuje neodmyslitelnou hnaci silu
rozvoje konkurenceschopnosti firem. Proto se zménam strategie firem a jejich dopadu na fizeni
lidskych zdroja v sou¢asné dobé vénuje mimotadna pozornost (Yang, 2021). Organizace mohou
zlepsit efektivitu vsech firemnich procest prostfednictvim spravné alokace zdroji, zvlasté
u optimalni alokace lidskych zdroju (Djedovic, Karabegovic, Avdagic & Omanovic, 2018).
V podminkach hierarchicky strukturované organizace (vojenské organizace) se budovani spravného
slozeni pracovnich sil se zaméfenim na splnéni nastavenych provoznich a strategickych potteb jevi
jako klicové (Mazari Abdessameud, Van Utterbeeck, & Guerry, 2021). Rozvoj odbornych znalosti
a identitu u distojnického sboru ve vztahu ke strategickému rozvoji lidskych zdroji jako celku fesi
iv americké armadé (Peterson, Arbogast, & Clark, 2021). Analyzou transformace organizace a jejiho
vztahu ke kariérnimu postupu dastojnika u francouzské armddy se zjistoval vliv jedince a instituce
na tento proces (Morin & Chanut, 2018). Zasadni proménu bezpecnostni a obranné politiky a jeho
vazbu na cile politického zadani je mozné sledovat ve Spolkové republice Némecko (Seppo & Joja,
2019). Dopady zmény strategie a transformace organiza¢ni struktury na ptipravenost vojika se
tesila i vpodminkach britské armady (Bury, 2018). Vyznamné zmény bezpecnostni strategie
a transformace ozbrojenych sil probéhly v letech 1989 az 2018 v Madarsku (Budai, 2020) a v letech
1990 az 2010 Polsku (Wagrowska, 2012). Zajimavé je také sledovat vyvoj zmén strategie a vojenské
doktriny a jejich dopad na persondlni politiku od roku 1999 u ¢inské armady (Blasko, 2006), zvlasté
po vyznamné zméné vojenské strategie Ciny po roce 2019 (Wuthnow & Fravel, 2022).

2 Cil a pouzité metody

Cilem ¢lanku je analyzovat proces transformace resortu MO realizovany v letech 1990 az 2020.
Z uvedeného ¢asového obdobi byly shromazdény a analyzovany nejdilezitéjsi dokumenty z oblasti
bezpe¢nostni, obranné a vojenské strategie CR a strategické koncepce resortu MO a s vyuzitim
syntézy a nasledné komparace byl vytvoren ¢asovy snimek prabéhu procesu transformace resortu
MO v¢etné vyhledu az do roku 2030. Analyza shrnuje ptivodni cile, dosaZené vysledky a hodnoceni

jednotlivych etap transformace vcetné jejich dopada v oblasti tizeni lidskych zdroja resortu MO.
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3 Transformace ozbrojenych sil CR v letech 1990 aZ
2006

V roce 1989 méla Armada CSSR celkem 210 000 vojéki v ¢inné sluzbé. Z tohoto poctu bylo 41 715
dastojnikd a generdld, 19 690 praporcikd a 148 595 vojaka v zdkladni sluzbé. Zaroven v ni
pracovalo 80 000 obcanskych zaméstnanca. Prvotnim tdkolem po sametové revoluci bylo zruseni
celého politického aparatu, zavedeni zasad civilniho fizeni armady a demokratické kontroly jeji
¢innosti. Nastaveny demokratizaéni proces byl zaméren jen na vojiky v zakladni sluzbé, nikoliv na
vojdky z povolani. Nastal proces vyznamné reorganizace a redislokace vojenskych posadek, které se
presouvaly ze zapadu smérem na vychod zemé. Masivni presuny osob do nevyhovujicich posadek,
potiZze s pracovnim uplatnénim rodinnych pfislusnikdi pfesouvanych vojiki a nedostatek byta
v novych posadkach zptsobily vyznamné zhorseni socidlni situace vojaki z povolani a jejich rodin.
Nizka prestiz vojenského povolani, nejistota, nedostatek perspektivy a moznost uplatnit se
v civilnim prostfedi znamenaly, Ze vletech 1990 az 1993 odeslo ze sluzebniho poméru 25 000
vojaku, z toho 60 % na vlastni Zddost, 10 % do dichodu a 9 % na zikladé organiza¢nich zmén (Tama,
Janosec & Prochédzka, 2009). Snahou bylo preferovani sluzby vojidka tzv. ,na ¢as®, tj. na obdobi
sluzby maximélné do 10 let a orientace na okamzitou kratkodobou usporu finanénich prostredka.
A% v roce 1995 byl ptijat Soubor zasad kariérniho ¥adu vojenského profesionala ACR a byl zaveden
Systém hodnoceni kvalit vojaka. Vroce 1996 byly urceny zikladni poZadavky na jmenovani
a povyseni do vy$si vojenské hodnosti a ptijata Koncepce dalsiho vzdélavani v resortu MO, v roce
1997 doslo k upravé jazykové ptipravy a propousténi vojaci mohli absolvovat rekvalifika¢ni kurzy
pted odchodem ze sluzby. Teprve po vstupu CR do NATO v bfeznu 1999 a zméné sluzby na dobu
uréitou dochézi k nartistu prestize ACR, nariistu po¢tu osob ptijatych do sluzby prosttednictvim
primého naboru a zvysuje se zajem o studium na vojenskych vysokych skolach.

Prvnim vyznamnym strategickym dokumentem transformace ACR byl Zamér koncepce vystavby
ACR do roku 2000 s vyhledem do roku 2005 (MO, 1997). Dokument konstatoval, Ze ACR plni
predpoklad pro obranu statu vlastnimi silami, ale nedokadZe pruzné reagovat na vysi pridélenych
finan¢nich prostiedka. Predpokladal radikalni snizovani pocetnich stavii ACR a zachovéani vojenské
zakladni sluzby v délce 12 mésicti. ACR mélo tvo#it 55 000 vojaki (z toho 25 000 vojakii z povolani
a 30 000 vojaki zakladni sluzby) a 13 000 obéanskych zaméstnanc. Od roku 1997 se struktura
lidskych zdroji meéla zacit ptizpisobovat cilovému modelu, prioritou bylo zabezpeceni bytovych
potteb a podpora rodinného zizemi vojikdl, zvyseni konkurenceschopnosti ACR na trhu prace
a zahdjeni procesu profesionalizace.

Strategické fizeni a strategickou koncepci rozvoje resortu MO stanovila Vojenska strategie CR
z roku 1999 (MO, 1999). Ta potvrdila vystavbu poloprofesionadlnich ozbrojenych sil
a predpokladala, Ze stav populace a jeho predpokladané vyvojové trendy umozni dopliovani
ozbrojenych sil v pozadované kvalité a kvantité. Mirové pocty ozbrojenych sil se mély udrzovat do
vyse 0,6 % celkové populace, tj. do 60 000 vojaka.

Vojenska strategie CR z roku 2002 (MO, 2002) poprvé hovotila o plné profesionalizaci ozbrojenych
sil CR (dale jen OS CR). V oblasti lidskych zdroja konstatovala, Ze ziskani a udrZeni kvalitnich
a vysoce motivovanych lidi pro sluzbu v OS CR je kli¢ovou podminkou pro realizaci cil& politicko-
vojenskych ambici CR. Mirové poc¢ty ACR se maji postupné snizovat, cilovy stav profesionalni
armady je 34 000 az 36 000 vojaka a do 10 000 ob¢anskych zaméstnanca. Rozsah zaloh bude snizen
na urovenl 0,8ndsobku mirovych poét vojaka v ¢inné sluzbé (tj. 27 200 az 28 800 osob). Poprvé se
zde hovofi o finan¢nich zdrojich vyclenénych pro resort MO, které nemély klesnout pod hranici 2,2
% HDP.
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Koncepce vystavby profesionalni Armady Ceské republiky a mobilizace ozbrojenych sil CR z roku
2002 (MO, 2002) navézala na Zamér koncepce vystavby ACR do r. 2000 s vyhledem do r. 2005. Ta
poprvé ptiznala, Ze za dobu 10 let permanentnich reorganizaci ACR nedoglo k provazanosti kroka
transformace s finanénimi zdroji. Oblast lidskych zdroji neprosla Zddnou zdsadnéjsi systémovou
zménou. Doposud nebyla feSena systemizace sluZzebnich mist, zména poméru poétu osob mezi
jednotlivymi hodnostnimi sbory, kariérni ¥ad, soulad mezi sluzebnim, hodnostnim a platovym
postupem. Koncepce urcila, ze pocatecni opera¢ni schopnosti OS musi byt dosazeny do 31. 12.
2006, zakladni vojenska sluzba bude nejpozdéji do konce roku 2006 zru$ena a do konce roku 2006
bude dokonéen ptechod k plné profesionalizaci ACR. V oblasti lidskych zdrojt bylo cilem vytvoiit
vizi sluZebni kariéry, v cilovém stavu se méla zménit struktura persondlu (15-20 % dustojnik, 25-
30 % prapor¢ika, 50-55 % poddistojnikty), vyrazné mély byt sniZzeny pocty distojnika a obéanskych
zaméstnanc. V roce 2000 byla zahajena vystavba nového systému ziskdvani vojenskych
profesionall na principu personalniho marketingu. Doslo k privatizaci vojenského bytového fondu
a utlumu fungovani ubytovacich kapacit v neperspektivnich posiddkiach. Zmény koncepce
mobilizace znamenaly zruseni okresnich vojenskych sprav a prevod spravni agendy a evidence
vojdktt vziloze na krajské vojenské sprivy. Zmény vreorganizaci a redislokaci posadek
predpoklddaly vyrazny socidlné-ekonomicky dopad, zvlisté na oblast zaméstnanosti
v neperspektivnich posadkach. Koncepce predpoklddala podil vydaja resortu MO ve vysi 2,2 % HDP
az do roku 2010. Bohuzel jiz v prubéhu roku 2002 a na za¢atku roku 2003 nastaly problémy v oblasti
financovani vefejného sektoru, coz se nutné projevilo také v oblasti financovani resortu MO.

Vlistopadu 2003 ptijala vlada CR Koncepci vystavby profesionilni ACR a mobilizace OS
pfepracovanou na zménény zdrojovy ramec (MO, 2003). Cilem bylo zabezpeleni obrany co
nejefektivnéjsim zptisobem s dirazem na vyrazné snizeni zdrojového ramce pro zabezpeceni OS od
roku 2004. Nové, vyznamné nizsi vydaje resortu MO jiz nejsou odvozeny od vyse podilu HDP, ale
jsou stanoveny nomindlné v miliardich K¢. Tato skute¢nost méla opét dopad na pocty personalu
OS. Celkové cilové poéty nemély prekrocit 35000 osob (26 200 vojékt a 8 800 obcanskych
zaméstnanc)). V obdobi let 2004 az 2006 tak doslo kdalsi radikidlni redukci personélu
a optimalizaci poc¢tu posddek. Koncepce stanovila ukonéeni zdkladni vojenské sluzby do konce roku
2004 a od 1. 1. 2005 ptechod kplné profesionalizaci OS CR. Tento cil také zdiiraziiovala
Bezpelnostni strategie CR z prosince 2003 (MO, 2003) a Vojenska strategie CR z roku 2004 (MO,
2004). Zprava o zajisténi obrany Ceské republiky z roku 2006 (MO, 2006) hodnotila dva roky
realizace této nové koncepce. Potvrdila plnéni vSech vyse uvedenych tikold a konstatovala, Ze doslo
k nahrazeni vojaki v zdkladni sluzbé kvalifikovanymi vojenskymi profesionaly a dochazi k nartstu
zdjmu o sluzbu vojenského profesiondla. Soucasné se projevil nevyhovujici zdravotni stav a fyzicka
ptipravenost uchazeét o sluzbu v OS (bylo odmitnuto az 40 % uchaze¢t o sluzbu), plynulost
dopliiovani persondlu narusovaly probihajici rozsahlé disloka¢ni a organizaéni zmény. Zprava déle
konstatovala, Ze od roku 2003 vysi finan¢nich prosttedkd na obranu vyznamné ovliviioval soubéh
reformy OS a reformy verejnych financi, ktery zptsobil sniZeni podilu obrannych vydaja na HDP
z urovné 2,08 % (r. 2003) na 1,82 % (r. 2005). Do roku 2008 se predpokladal dalsi pokles az na
troveni 1,68 % HDP. Klesl i podil obranych vydajii na statnim rozpoé¢tu CR z trovné 6,6 % (r. 2003)
na aroven 5,8 % (z. 2005).
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4 Transformace ozbrojenych sil CR v letech 2007 a%
2014

Dalsi transformace resortu MO CR byla realizovadna na zakladé rozhodnuti vlady ¢. 640 z cervna
2007 a nese nazev Transformace resortu Ministerstva obrany CR (MO, 2007). Davodem bylo
prizptisobit vécné a ¢asové parametry vystavby OS CR a celého resortu MO novym skute¢nostem,
tj. snizeni zdrojového ramce kapitoly MO na léta 2008 az 2010 a nejasné predikci vyvoje rozpoctu
MO na nésledujici obdobi. Byly pfehodnoceny pocty osob, struktura a vydaje kapitoly MO s cilem
zvysit polet bojovych jednotek a soucasné omezit jiné struktury MO, které maji schopnosti vyuziti
jen na tizemi CR. Druhym zisadnim problémem byla otézka financovani resortu MO. Doposud
dochéazelo k opakovanému snizovani zdrojového ramce rozpoctu resortu MO a pro léta 2008 az
2010 se ptredpokladaly vydaje MO ve vysi do 1,4 % HDP. Koncepce konstatuje, Ze do roku 2014
pocet obyvatelstva CR ve véku 20 az 29 let poklesne asi o 200 000 osob (tj. zhruba na troveti
1185 000 osob), ptesto bude tento pocet dostate¢ny pro obménu personélu pravidelnym niborem,
ktery predstavuje 2 000 osob ro¢né. Pfedpokladad se zhorseni fyzickych schopnosti a zdravotni
zpusobilosti osob pro prijeti do sluZzebniho poméru vojaka. V roce 2007 nesplnilo podminky pro
ptijeti ptiblizné 41 % uchazeét a v dalsich letech osciloval pocet v rozpéti 41 az 60 % Zadatelt (Jilek,
2020). Resort MO mél pro roky 2008 az 2010 realizovat 3% sniZovani funkénich mist, coz
predstavovalo sniZzeni o 1200 osob ro¢né tak, aby na konci roku 2010 bylo dosaZeno cilovych poctt
ve vysi 36 800 osob (26 200 vojakt, 8 800 obéanskych zaméstnanct a 1 800 vojaka — cekateld).
SniZzovani bylo zaméteno hlavné na ob¢anské zaméstnance resortu MO. Vraci se podoba stanoveni
rozpoctu resortu MO v podobé procentudlniho podilu z HDP. Na rok 2009 byla predikce rozpoctu
resortu MO stanovena ve vy$i 1,39 % HDP, na rok 2010 ve vys$i 1,38 % HDP. Na léta 2011 az 2018
se predpokladal rozpocet v rozsahu 1,4 az 2,0 % HDP v zavislosti na moznostech statu. Proces
redislokace dtvarti a nasledné uvoliiovani posadek nebylo realizovano dle koncepce z roku 2003.
Dtive neperspektivni posddky (jako napt. Tébor, Pterov, Hranice, Lipnik nad Be¢vou, Chrudim,
Jaromét, aj.) se nyni zatadily do tzv. perspektivnich posiddek. Resort MO nyni pocital s27
posadkami a 62 disloka¢nimu misty. To znamenalo jisté zvyseni stability, perspektivy a motivace
persondlu puvodné neperspektivnich posddek a sniZeni odchodovosti vojdka ze sluzby u téchto
dotéenych vojenskych utvard. Zmeény se také dotkly oblasti personalistiky a vzdélavani personalu.
Vrcholné strategické rizeni lidskych zdroji se zacalo realizovat prostfednictvim sekce personalni
MO, vykon personalnich ¢innosti v pod¥izenosti na¢elnika generalniho tabu realizovalo Reditelstvi
personalni podpory. Doslo ke zméné struktury vojenskych hodnosti, zméné postaveni jednotlivych
hodnostnich sbort a zméné doby vysluhy v hodnosti, do poptedi se opét dostava otizka rizeni
kariér vojaka. V oblasti rekrutace novych osob do OS bylo rozhodnuto, Ze rekruta¢ni organy budou
ptsobit v kazdém kraji CR u krajskych vojenskych velitelstvi. V Dlouhodobé vizi resortu MO (MO,
2008) se konstatuje, ze az do roku 2028 bude z kvantitativniho hlediska k dispozici dostate¢ny
pocet osob pro obménu personélu resortu. Opakované se za rizikovy faktor uvadi snizovani fyzické
kompetence mladé generace, zhor$ovani jejtho zdravotniho stavu (Jilek, 2020) a ménici se socidlni
prosttedi spole¢nosti, coZz bude mit vliv na schopnost resortu MO udrzet a rozvijet kompetentni a
motivovany persondl vpodminkich konkurenc¢nich trznich mechanismi na trhu prace.
Bezpe¢nostni strategie CR ze zati 2011 (MO, 2011), zdtiraziiuje snahu vlady CR o propojeni p¥iznivé
makroekonomické stability a finan¢nich zdroja nutnych pro zajisténi bezpec¢nosti a obrany statu.
Bohuzel, ani tento deklarovany zavazek vlady CR, nebyl naplnén. Problémy s financovanim
pretrvavaly a vyustily az do zpracovani tzv. Bilé knihy o obrané v roce 2011.

Bild kniha o obrané (MO, 2011) byla vypracovana jako disledek dlouhodobého a opakovaného
kraceni rozpocltu resortu MO a dosavadnich nekoncep¢nich zasahti do struktury resortu. Reagovala
na zménu bezpecnostniho prostiedi v Evropé, aktualizovanou Bezpec¢nostni strategii CR 2011,
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dopady globalni ekonomické krize na vetejné rozpoéty v CR vletech 2008 az 2011 a poskytla
souhrnnou analyzu zdroji MO a stavu OS CR. Dokument konstatuje, ze od roku 2007 doslo
vresortu MO k dramatickym rozpoctovym SkrtGm, vnitini deficit je ve vysi 80 az 90 mld. K¢
a dosazeni politicko-vojenskych ambici v podobé dosaZeni plné opera¢ni schopnosti OS planované
do roku 2018 je neredlné. I nadile bude nutné pokracovat v plodném zmensovani ozbrojenych sil
a zaroven k navySovani obranného rozpoctu. V oblasti personalniho fizeni bude potfeba zvysit
atraktivitu vojenského povolani, konkurenceschopnost resortu na trhu prace, zavést kariérni ¥ad,
objektivni hodnoceni vojaki pro moznost sluZzebniho postupu a jeho propojeni s platem.

Globalni ekonomicka krize v letech 2008-2009 se v CR projevila poklesem HDP a ristem deficitu
vefejnych rozpoctl z trovneé 2,7 % v roce 2008 na 5,8 % v roce 2009 a riistem vetejného dluhu z 30
% HDP vroce 2008 na 35 % HDP vroce 2009. Ptijatd uspornd opatfeni se vyznamné dotkla
rozpoctu resortu MO, ten v roce 2010 pokles! oproti roku 2009 o vice nez 7 mld. K¢ a v roce 2011
o dalsich témét 5 mld. K¢ Pokles vydaju se promitl do dal$iho sniZovani poétu obéanskych
zaméstnanci a vojikl, coz znamenalo opét nejistotu, nervozitu a nestabilitu v zaméstnanecké
zakladné resortu. Projevilo se to v celkovém poctu osob resortu, k 1. 1. 2011 bylo v resortu MO
21 309 vojaka a 8 011 obcanskych zaméstnanct, ale dle pavodniho planu mélo byt v resortu MO
26 200 vojaktt a 8 800 obcanskych zaméstnanc. Kdeficitu v oblasti lidskych zdroja se déle
pripojuje problém demograficky: vletech 2011 aZ 2021 se bude zmensovat pocet disponibilnich
lidskych zdrojti ve véku 18 az 25 let (idealni a pozadovany vék pro vstup do OS CR) a zaroveii budou
odchiézet ze sluzby vojaci, kteti vstoupili do sluzby v 90. letech 20. stoleti. Rozpoétové restrikce
v letech 2009 az 2013 (kdy doslo k 10% sniZeni plati vojakd) znamenaly redlny propad pf#ijmu
vojakt a vzhledem k riistu platii v podnikatelském sektoru za¢alo byt MO CR v oblasti odménovani
nekonkurenceschopné a vazné byla ohrozena pokracujici profesionalizace OS CR.

V oblasti persondlniho tizeni dochazi ke zméné strategie, zvysuje se snaha o ziskdvani a udrzeni
vojenského a civilniho persondlu. Cilem je vytvafet optimdlni socidlni podminky pro vojiky béhem
vykonu sluzby a zavést systém rizeni kariéry vojakt. Podstatou ma byt osobni plan rozvoje vojika,
objektivni posouzeni jeho vykonnosti a zafazeni vojaka dle potfeb ozbrojenych sil. Postup v kariére
je podminén splnénim pozadovanych kvalifika¢nich pfedpokladd, vojensko-odbornou kvalifikaci,
dobou vykonu sluzby a tcasti na vojenskych operacich. Kariérni postup bude podporovan i novym
systémem odmériovani. Plat se bude sklddat ze zdkladni slozky (sluzebni tarif dle hodnosti)
a motiva¢ni slozky (vykonnostni ptiplatek).

5 Transformace ozbrojenych sil CR od roku 2015
s vyhledem do roku 2030

Zleps$eni situace v procesu transformace resortu MO nastdva az od roku 2015. V Bezpec¢nostni
strategii CR z roku 2015 (MO, 2015) se vlada CR zavézala k postupnému navysovani rozpo¢tu na
obranu na trovei 1,4 % HDP do roku 2020 s tim, Ze se zaroveri bude CR snazit ptiblizit jeho vysi
urovni 2 % HDP za podminky, Ze to umozni dlouhodoba udrZitelnost vetejnych financi. Dokument
uvadi, ze hlavnim néstrojem realizace obranné politiky v ramci OS CR bude ACR. V ¢ervnu roku
2015 byl ptijat dalsi komplexni strategicky dokument — Dlouhodoby vyhled na obranu 2030 (MO,
2015), ktery ptedstavuje zdkladni ramec pro nasledné zpracovani Koncepce vystavby ACR (dale jen
KVACR). Dlouhodoby vyhled pfedpoklada, ze OS CR budou mit celkem do 27 000 vojakd, piicem?
vletech 2013 az 2015 byl jejich skute¢ny pocet do¢asné sniZzen na 22 000 vojika. Opét konstatuje
potfebu trvale udrzovat a zvySovat kvalitu a ptipravenost persondlu, stabilizaci prosttedi pro
personalni rozvoj OS a nutnost existence strednédobé finané¢ni perspektivy zdrojového ramce pro
rozpocet resortu MO. V oblasti persondlniho rozvoje je prioritou nabor, vzdélivani a ptiprava
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vojaka. Material zdaraziuje, Ze v letech 2015 az 2025 hrozi riziko poklesu poétu osob ve véku 18 az
25 let, které jsou cilovou skupinou pro nidbor do OS CR, zdraziiuje nutnost resortu byt na vnéj$im
trhu prace spolehlivym a atraktivnim zaméstnavatelem.

Dlouhodoby vyhled na obranu 2030 byl podkladem pro zpracovani Koncepce vystavby Armady
Ceské republiky 2025 (MO, 2015), (dale jen KVACR 2025). Ta respektuje schvalené finan¢ni limity
pro resort na obdobi let 2015 az 2017 a pro planovani vydaja resortu vychazi z predpokladu
meziro¢niho nariistu vikonu ekonomiky CR od roku 2018 o 2 % HDP a Smlouvy koali¢nich stran
o zajisténi obrany CR, ktera ptedpoklad4 nartst rozpo¢tu MO CR na 1,4 % HDP do roku 2020.
Koncepce jiz nepredpokladd Zzadné vyznamné zmény dislokace vojenskych tutvara, konstatuje
vysoce zanedbanou infrastrukturu ACR, nizkou personalni naplnénost ttvarti (na Grovni 60 az 80
% mirovych pocttl) a zhorsovani vékové struktury personalu. Ukoly v oblasti budovani ACR
rozdéluje do dvou etap, které jsou pracovné oznaceny jako Milnik 2020 a Milnik 2025.

Milnik 2020 ptredstavuje obdobi, kdy maji byt odstranény zjisténé nedostatky a vytvoreny
podminky pro zahajeni rozvoje schopnosti ACR. Milnik 2025 m4 umoz#nit nasledny postupny rozvoj
schopnosti, prioritou je doplnéni personilu na stanovené pocty, doplnéni ziloh a realizace
moderniza¢nich projekttt u obmény techniky. V roce 2025 ma mit ACR nejméné 24 162 vojak
z povolani, 3 720 oblanskych zaméstnanci a 5 000 vojakt v aktivni zdloze. Resort MO ma mit
celkem 42 800 osob. Pti porovnani s rokem 2014 (p#i naplnénosti na drovni 74 %) je zde rozdil
ptiblizné 6 400 vojikd. Naplnénost ACR vroce 2025 ma byt na trovni 90 % poctd, ma dojit
k vyraznému posileni naboru a rekrutace vojenského personalu, cilem je ro¢né ziskat minimalné
2 000 osob. Zvyseni atraktivity a konkurenceschopnosti vojenského povolani, navyseni schopnosti
vSech prvkd systému ndboru a rekrutace, stabilizace organiza¢nich struktur, uplatnéni systému
tizeni kariér vpersondlni praci, zlepSeni Zivotnich podminek persondlu a modernizace
infrastruktury, zvyseni kvality a podminek pro pripravu personalu v oblasti vycviku a vzdélavani a
vytvoreni predpokladi pro vyuziti ziskanych schopnosti vojakt pro prechod do civilniho Zivota po
skonceni sluzebniho poméru predstavuji priority v oblasti lidskych zdroja resortu MO. KVACR
2025 potvrzuje také Obranna strategie Ceské republiky, schvalend vroce 2017 (MO, 2017).
Potvrzuje zavazek vlady CR ve véci navy$ovani obranného rozpoé¢tu. Dokument déle uvadi, ze
z davodu prehodnoceni bezpec¢nostnich hrozeb bude v dlouhodobém horizontu nutné zvysit
pozemni sily ACR o dalsich 5 000 osob. Jedna se tak o navyseni po¢tl oproti ptivodnimu cilovému
poctu 24 162 vojakd stanoveného v KVACR 2025.

Obranna strategie Ceské republiky z roku 2017 se stala podkladem pro zpracovani Dlouhodobého
vyhledu pro obranu 2035, vydaného v roce 2019 (MO, 2019). Potvrzuje zdvazek CR ke zvy$ovani
obrannych vydaji na troveit 2 % HDP od roku 2024. V oblasti personalniho rozvoje oznacuje za
prioritu nabor, vzdélavani a p¥ipravu kvalitniho a motivovaného persondlu. Na tento dokument
navazuje Koncepce vystavby ACR 2030 (MO, 2019), (dale jen KVACR 2030), ktera navazuje na
KVACR 2025 a ptedstavuje vizi vystavby ACR na dalsich deset let. V oblasti veleni a tizeni se
prechazi na tti Grovné fizeni - strategickou, opera¢ni a taktickou, jadrem OS budou pozemni sily
doplnéné vzdusnymi, specialnimi, kybernetickymi a teritoridlnimi silami a zadné schopnosti ACR
jiz nebudou vbudoucnu utlumoviny. Bude nutna stabilizace vékové a hodnostni struktury
vojenského persondlu, dojde k vystavbé novych jednotek a dtvardi a navySeni stavajicich pocta
vojaki ACR na celkovych 30 000 osob a narfistu az na 10 000 osob u aktivni zalohy. Zvysit se ma
pocet nové rekrutovanych vojakdt minimalné na 2400 osob ro¢né. Pri ¢istém prirastku v rozpéti
1 000 az1 200 vojaki ro¢né je tento cil redlny. Pozadovany narfist po¢tu personalu ACR v priibéhu
let 2020 az 2030 je uveden v tabulce 1.
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Tabulka 1: Pozadovany nartist po¢tu personalu ACR v letech 2020 az 2030

Kategorie/rok 2020 2025 2030
Voiéci z povolani 22 995 27245 30000
Statni zaméstnanci 108 146 146
Ob¢éansti zaméstnanci 3799 4 260 4 389
Aktivni zdloha 3650 5700 10 000
Zdroj: Koncepce vystavby Armady Ceské republiky 2030, 1. vyd., Praha: MO CR, 2019, tprava
autora

Z hlediska finan¢ni naro¢nosti byly potvrzeny d¥ive deklarované zavazky CR, obsazené v Obranné
strategii CR z roku 2017 a v Dlouhodobém vyhledu pro obranu CR 2035. V§voj optimalniho nartstu
rozpoctu resortu MO v letech 2019 az 2030 ve vztahu k podilu na HDP je uveden v tabulce 2.

Tabulka 2: Optimalni podil rozpoé¢tu MO na HDP
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
HDP 5 5 6 6382 6510 6640 6773 6908 7046 7187 7331 7478
Celkov 66,7 75,5 85,7 102,1 117,1 132,8 1354 138,1 140,9 143,7 146,6 149,5
Podil 1,19 1,28 1,40 1,60 1,80 2,00 2,00 2,00 2,00 2,00 2,00 2,00
Zdroj: Koncepce vystavby Armady Ceské republiky 2030, 1. vyd., Praha: MO CR, 2019, tprava
autora

6 Vysledky a diskuse

Transformace OS CR predstavuje komplexni a slozity soubor navzajem propojenych aktivit. Tvorba
samotné strategie transformace, bez navaznosti na finan¢ni pokryti ndklada s tim spojenych, je
odsouzena k nezdaru. Na zakladé analyzy vyznamnych strategickych koncepci vyplyva, Ze v letech
1990 az 2014 se resortu MO nedafi plnit stanovené ikoly v oblasti transformace resortu. Je to ddno
nesouladem mezi cili transformace a vy¢lenénymi finanénimi prosttedky pro jejich realizaci. Tato
skute¢nost je opakované ve strategickych koncepcich zdiraziiovana jako riziko a hrozba celého
procesu transformace. Teprve zménou vnéjsiho bezpe¢nostniho prosttedi a zménou pohledu na
vyznam obrany stitu od roku 2015 je moZné sledovat snahu o finan¢ni posileni procesu
transformace resortu MO. Déje se tak postupnym navySovanim rozpoctu resortu MO, coz by se
mélo (vyhledové do roku 2030) projevit v cilovém poctu a struktute personalu, obméné a doplnéni
pottfebné vojenské vystroje a vyzbroje a tedy i dosazeni plné opera¢ni schopnosti resortu MO a ACR
plnit zdvazky vyplyvajici z mezindrodnich dohod na evropské trovni. Tyto nové ptijaté strategické
koncepce ukazuji pfislusny smér vyvoje, zustavd otdzkou, jestli bude skute¢né k dispozici
dostateéné mnozstvi alokovanych finan¢nich prostfedkt na realizaci této strategie a dokonceni
transformace resortu MO.

Afilace

Clanek je podpoten a je soucasti aplikovaného vyzkumu Dil¢tho zdméru rozvoje organizace Vedent
pozemnich operaci (LANDOPS) Univerzity obrany v Brné, Fakulty vojenského leadershipu.
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IT RESENI A EKONOMIKA PROJEKTU SOCIALNI
FIRMY

THE IT SOLUTION AND ECONOMY OF A SOCIAL ENTERPRISE PROJECT

Petr Jiri¢ek, Marek Musil, Frantisek Smrcka, Stanislava Dvorakova

Abstrakt

Skupiny osob s mentalnim zdravotnim postiZenim pottebuji pro zvladnuti pracovnich tkoni vyssi
dohled a spoluprici s ostatnim persondlem. V disledku svych psychickych a mentéalnich problému
maji znesnadnénou interakci se socidlnim okolim a p#i praci potfebuji pomoc nejen s identifikaci
a usporadanim svych ukold, ale nasledné i sjejich napliiovanim. Prispévek predstavuje navrh
sytému urceného pro obsluhu kavarny provozované socidlni firmou. Systém svym technickym
feSenim umoznuje vy$si zaméstnavatelnost vybranych skupin osob se zdravotnim postiZenim.
Systém eviduje vykonané ¢innosti a zprostfedkovava zaméstnanci informaci, jakou ¢innost ma
pravé vykondvat a jakym zptsobem. P¥edstaveny systém je postaven na Internetu véci a modernich
komunikac¢nich technologiich — mobilni technologie a cloud messaging. Soucasti ptispévku je
i hodnoceni efektivnosti tohoto vetejného projektu investi¢niho typu financovaného z evropskych
fondt. Provedeny modelovy vypocet pro redlnéjsi spolecenskou diskontni sazbu v podminkach
soucasné vyssi miry inflace ukazuje pak jesté prijatelny benefit.

Kli¢ova slova: socidlni firma, technické feSeni, Internet véci, mobilni aplikace, ekonomicka ¢ista
soucasna hodnota, vefejny projekt

Abstract

People with mental disabilities need extensive supervision and cooperation with other personnel to
manage their workload. Due to mental issues, their interaction with social environment is impeded
and they need assistance at work to identify and organize their tasks, and consequently to perform
them. The paper presents a proposal of a system intended for the staff of a café run by a social
enterprise. The technological solution facilitates higher employability of selected groups of people
with disabilities. The system records performed activities and provides employees with information
about what activity they are supposed to perform and how. The presented system is based on the
Internet of Things and modern communication technologies — mobile technology and cloud
messaging. Further, the efficiency of an investment public project is evaluated. The executed model
calculation for a realistic social discount rate in the conditions of current higher inflation rate shows
what benefit is still acceptable.

Keywords: social enterprise, technological solution, Internet of Things, mobile application,
economic net present value, public project, discount rate

JEL classification: G31, O350
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Uvod

Skupiny osob se zdravotnim postiZenim p#i vykondvani pracovnich ukont potfebuji kjejich
zvladnuti vyssi dohled a spolupraci s asistujicim persondlem. V disledku svych psychickych
a mentéalnich probléml maji znesnadnénou interakci se socidlnim okolim a potfebuji pomoc (nejen
v pracovni oblasti) s uspotddanim a identifikaci svych tkold, ale nasledné i s jejich napliovanim.
Vsoufasném stavu je tedy zaméstnavani takovychto klientG spojeno svysokym vyuZivinim
pracovnich asistent, kteti poméhaji osobdm se zdravotnim postizenim (OZP) tadné a kvalitné
plnit uréené pracovni tkony. Ustanoveni § 67 zdkona ¢. 435/2004 Sb. (2004), o zaméstnanosti,
definuje osoby se zdravotnim postiZzenim, kterym je poskytovana zvysena ochrana na trhu prace.

Problematika zaméstnanosti osob se zdravotnim postizenim je prezentovana v¥adé clanka
(Manzoor & Vimarlund, 2018), (International Labour Organization for Economic Co-operation and
Development, 2018), (Yildiz, 2010). Kvuli fyzickym nedostatkim vynakladaji postiZeni lidé vice
usili, aby ziskali ptistup ke znalostem (Meshur, 2016). Autoti Manzoor & Vimarlund (2018)
poukazuji na to, Ze informacni technologie mohou byt dlezitym faktorem pro socidlni za¢lenovani
osob se zdravotnim postiZzenim do spole¢nosti. Zminuji nasledujici tvrzeni. Digitalni technologie
byla popsdna jako prostfednik pro socidlni zaclenovani, protoZe umoziluje poskytovani sluzeb
v redlném case, které mohou jednotlivedm umoznit udit se, pracovat, cestovat, socializovat se,
nakupovat a komunikovat s komunitou, aniz by byli vystaveni fyzickym prekazkam. Problematika
osob se zdravotnim postizenim a dopady vyuziti informacnich technologii jsou predstaveny
zajimavym zpusobem autorem Yildiz (2010). Autor Yildiz (2010) tvrdi, Ze informa¢ni technologie
jsou bezesporu velmi uZite¢nymi nastroji pro osoby se zdravotnim postizenim. Dodava, Ze pomoci
téchto technologii mohou mit lidé se zdravotnim postiZzenim vice vyhod v celém svém Zivoté.
Ptistup k informaé¢nim a telekomunikaénim technologiim nabizi handicapovanym uZivatelim lepsi
nezavislost, mobilitu a kvalitu Zivota. Pro mnohé to znamena mozZnost pracovat.

Cilem vetejnych projekti je zvyseni uzitku pro stakeholdery a zvyseni spole¢enského blahobytu. Na
rozdil od komer¢nich projektd uvazujeme nejen ¢isté finan¢ni p¥inosy ve smyslu zvyseni trzni
hodnoty firmy z cash-flow (generovaného investi¢nim projektem), ale definujeme téZz p¥inosy
anaklady (ztrity), vyplyvajici z externich dopadii projektu na spole¢nost. Prvni komer¢ni metodou,
pouzivanou pro vypocet efektivnosti, je vnitini vynosova mira investice (IRR). Druh4 komer¢ni
metoda ¢isté soufasné hodnoty (NPV) je po aplikaci teoretickych principti welfare economics
(hotovostni toky jsou kvantifikaci uzitku) pouzitelnd pro hodnoceni vetejnych projekta
investi¢niho charakteru pro sviij diraz na vyjadreni ¢asové ohodnoceného uzitku. Odpovida
utilitaristickému bipolarnimu pojeti uzitku (benefitu) jako rozdilu mezi pfinosem a Gjmou (ztratou)
blahobytu pro spolecenskou entitu. Takto upravend metoda je pod oznacenim ekonomickd ¢ista
soudasna hodnota (ENPV) veobecné pouZivina jako preferen¢ni metoda pro hodnoceni investi¢né
zamérenych projekti z evropskych fondi. Tyto projekty jsou charakteristické urcitou vysi dotace
pro podporované subjekty, jez je nastavena u evropskych fonda dle cila kohezni politiky Evropské
unie.

Soucdasnd metodologie Evropské unie pro projekty dotované z evropskych fonda vychazi zejména
zpraci (Florio, 2007), (Florio & Vignetti, 2013) a rozlisuje dvé fize vhodnoceni vetejnych
investi¢nich projektd. V prvni fazi se projekty hodnoti na ¢isté komer¢ni bazi finanénich cash-flows
pomoci tzv. ENPV (Financial Net Present Value) anebo FRR (Financial Rate of Return), jez odpovida
vy$e uvedené IRR. Vysledné hodnoceni spolecenské efektivnosti vefejnych projektt se provadi na
zakladé diskontovani ekonomickych cash-flow se zahrnutim dotace z evropskych fondi na bazi
ENPV anebo ERR (Economic Rate of Return) (European Commission, 2015). Metodologie EU urcuje
vysi pouZiti diskontnich sazeb. Hlavnim diskutovanym problémem ekonomické analyzy projektu je
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urceni spolecenské diskontni sazby. V modelu byla zvolena variantné vyssi infla¢ni spolecenska
diskontni sazba odpovidajici readlnym ekonomickym podminkam.

Potencidl IT-technologii a jejich vyuZiti: IT-technologie nachazi uplatnéni v celé fadé kazdodennich
aktivit. Vyuzitim IT-technologii v implementaci mtZze byt vytvorena efektivni a i¢innd aplikace
praktického vyuziti. To plati i pro vyuziti mobilnich zatizeni, vlastnosti mobilniho opera¢niho
systému a vyuziti moznosti systému notifikaci (cloud messaging). Cloud messaging pfedstavuje
teseni zasilani zprav prostfednictvim Internetu.

Zvyseni dostupnosti mobilnich technologii vedlo k jejich vyuZiti v ¥adé aplikaci. Mobilni aplikace
a mobilni technologie zaznamenaly vyznamny rozvoj (Rocha et al., 2020), (Xu et al., 2018). Ve véku
IT-technologii musi byt informace zpracovany uc¢inné a efektivné, jak je to jen mozné. Tato potfeba
muze byt dosaZzena vyuZitim mobilnich technologii, chytrych telefond (smartphone) a pomoci
nékterych vlastnosti opera¢niho systému Android (Smolyaninova & Bezyzvestnykh, 2019). Jednou
z vlastnosti je push-ozndmeni (push-notifikace), ktera je vyuZita ve vét$iné smartphone mobilnich
aplikaci (Firdaus et al., 2019). Co se typt notifika¢nich systému tyce, platforma Android podporuje
Firebase Cloud Messaging systém. Prijem notifikaci (zprdv, ozndmeni) je realizovdno
prostfednictvim Firebase Cloud Messaging (Moroney, 2017).

Obvykle notifikace (oznameni) zprostfedkovavaji uzivateli aktualni informace (data). Notifikace je
kratka zprava oznamujici aktivitu. Je jednou zforem ozndmeni podporovanych operaénim
systémem Android (Sharma et al., 2017), (Zhang & Rountev, 2017) a kli¢ovou vlastnosti mobilnich
telefont (Sahami Shirazi et al.,, 2014). Vlastnost push-notifikaci je jednou zinformacnich
technologii, kterd ma potencidl k vylepseni procesu a kvality distribuce informace (Firdaus et al.,
2019). Autofi (Zhang & Rountev, 2017) se zaméfenim na jadrovou vlastnost analyzuji a testuji
notifikace v android wear aplikacich.

Nicméné, mobilni technologie jsou vyzdvihnuty v dalsich pracich. Chytré mobilni telefony
(smartphone) zaznamenaly dynamicky rozvoj a jsou aktudlnim trendem (Musil & Novotny, 2015).
Mobilni zatizeni jsou populdrnéjsi v oblasti kazdodennich aktivit (Musil, 2017). Notifikace a cloud
messaging je vyuZzit ve spojeni s mobilni aplikaci pro realizaci ozndmeni o nové udalosti v téchto
pracich (Firdaus et al., 2019), (Heryandi, 2018), (Rocha et al., 2020), (Zhao et al., 2014).

Cilem prispévku je predstavit navrh sytému urceného pro obsluhu kavarny provozované socidlni
firmou. Svym technickym feSenim umozni vy$si zaméstnavatelnost vybranych skupin zaméstnanct
z kategorie OZP (skupina s psychickymi problémy, s lehkou mozkovou dysfunkci). Systém je
postaveny na monitoringu ¢innosti a interaktivnimu predavani pokyni. Tyto informace pomohou
osobam z vyse uvedenych skupin OZP k vys$si zaméstnanosti (rozsi¥i se moznosti zaméstnavat lidi
s vy$e zminénym handicapem) a sniZi jejich stres z toho, zda vykondvaji zadanou praci spravné,
nebot navrzeny systém jim bude ,radit®, jakou pracovni ¢innost maji pravé vykondvat a jakym
zpusobem.

Predstaveny systém je postaven na Internetu véci (IoT). Po technické strance jsou vyuZzity moderni
komunikac¢ni technologie a prvky, jako napt. mobilni technologie, cloud messaging. Soucasti
ptispévku je i hodnoceni efektivnosti vetejného projektu investi¢niho typu.

1 Popis systému a navrh reseni

Funk¢nost systému: Predpoklddame, Ze osoby OZP pracuji pod dohledem nadtizeného pracovnika
(manazer provozu), ktery jim zadava dkoly. Systém umozni navigovat pracovnika obsluhy kavarny
(OZP pracovnik) pro uskute¢néni zadaného pracovniho tkonu. Ukoly jsou do systému zadany
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nadfizenym pracovnikem. OZP pracovnik bude vybaven smartphone s aplikaci. Formou oznameni
bude pracovnik informovin bezprostiedné o zadaném tukolu. Mobilni aplikace pomuze
pracovnikovi ndzornou formou realizovat ukol (sekvence pokyni vyjadfend textové, ptipadné
piktogramy). Soudasti ndvodu muZe byt/bude i postup p¥ipravy objednavky. Sekvence ndvodu bude
obsahovat dil¢i kroky vedouci k vyfeSeni celé objedndvky (ptiprava objednavky, odnos nadobi
a ocisténi stolu). Pro potvrzeni splnéni ukolu bude v misté stolu umistén cip, ktery ptilozenim
mobilniho za¥izeni zaznamend p¥itomnost pracovnika u stolu, kde mél tkol realizovat. Pro zaslani
oznameni o novém ukolu bude vyuZito systému zasilani zprav FCM (Firebase Cloud Messsaging)
(Moroney, 2017). Ukoly miize nadtizeny pracovnik zadavat pres mobilni aplikaci nebo ptes
desktopovou aplikaci. Host kavarny bude mit k dispozici u stolu tablet pro vytvoteni objednavky.

Systém ftizeni obsluhy kavirny se bude skliddat s c¢idel, persondlnich zobrazovacich jednotek
a tidiciho centra. Kazdy z OZP pracovnik bude u sebe mit personalni zobrazovaci jednotku (smart
watch, chytry mobilni telefon nebo tablet), na niz bude dostdvat zfidictho centra informace
vztahujici se k jeho pracovnim tkolim. OZP pracovnik tedy bude mit neustéle u sebe ptehled toho,
jaké tkoly ma udélat, vjakém poradi a ptipadné i podrobnosti o tom, jak dany tkol provést. Po
splnéni daného tkolu sdm OZP pracovnik pomoci stejné zobrazovaci jednotky odesle informaci o
tom, Ze kol splnil (odskrtne dkol). Jako podplirné nastroje evidence vykonanych tkola pak budou
po pracovisti umisténa c¢idla, kterd budou po pribliZzeni zobrazovaci jednotky OZP pracovnika
interagovat s touto jednotkou tak, Ze fidicimu centru ozndmi, Ze dany pracovnik na daném misté
byl. Ridici centrum bude obsluhovino manazerem provozu, ktery bude zodpovidat za chod provozu
— prostrednictvim fidici jednotky bude udélovat pokyny jednotlivym OZP pracovnikim a zaroven
bude kontrolovat splnéni jejich dkola (a to jak na zdkladé informaci ze zobrazovacich jednotek
jednotlivych OZP pracovnikl, tak na zdkladé informaci z ¢idel umisténych na pracovisti, tak
vizualni kontrolou).

V rdmci tohoto navrhu tedy bude nové vznikly systém nakonfigurovan na pouziti v kavarenskych
provozech, které zaméstnavaji OZP pracovniky. V nasi aplikaci pouZijeme systém notifikaci
(Firebase Cloud Messaging) pro ozndmeni pracovnika obsluhy o skute¢nosti, Ze ma zadany tkol
k vytizeni.

Ridici centrum - ariader

komunikace mezi
manazerem
provozu

a fidicim centrem

komunikace mezi fidicim centrem
a OZP pracovnikem

- oznameni o novych Glohach

a potvrzeni o plnéni

Obrazek 1: Schéma provozu kavarny. Zdroj: vlastni zpracovani
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1.1 Metodologie hodnoceni efektivnosti verejného projektu
investi¢niho typu

Pro vypoclet spolecenské efektivnosti projetu kavirny v rdmci socidlni firmu bude pouZito
matematického modelu (Dvordkova & Jiricek, 2013). K definoviani modelu bude vyuzito metodiky
Evropské unie pro hodnoceni spole¢enského uzitku z investi¢nich projektd, financovanych
z evropskych fondi pro kohezni obdobi 2014-2020 (European Commission, 2015).

V rdmci metodiky a modelovini se uvaZuji posloupnosti hotovostnich tokd (cash-flow)
generovanych provozem projektu. Tuto posloupnost zna¢ime CF = [CF,, CFy, ..., CFy;]. Clen CF,
reprezentuje v modelu investi¢ni vydaje projektu. Bude nabyvat nekladnych hodnot, coz odpovida
zdpornému hotovostnimu toku odrazejiciho vlastni investi¢ni naklady projektu a vysi dotace z
evropskych fondu.

Cleny CF, az CF;q reprezentuji v modelu hotovostni toky vyvolané investici a mohou obecné
nabyvat kladnych i zdpornych hodnot. Tyto ¢leny reprezentuji provozni fazi projektu.

Doba ekonomické zZivotnosti projektu (n) byla v tomto ptipadé stanovena na 10 let.

V modelu uvaZzujeme konvenc¢ni projekty, které se vyznacuji tim, Ze v posloupnosti hotovostnich
tokt generovanych v ramci projektu dochazi pouze k jedné zméné jejich polarity napt. [, + + + + +].

Investi¢ni kiivka vetejného projektu dotovaného z evropskych fonda je definovanid pomoci
racionalné lomené funkce

ENPV = Zn: CF: 1
B L (1+ k)Y (1

Tato ktivka vyjadfuje vztah mezi ekonomickou soucasnou hodnotou projektu ENPV (zavisle
proménnd) a spolecenskou diskontni mirou vetejného projektu k (nezavisle proménnd). Investi¢ni
ktivka je polynomidlni a bude analyzovana s ohledem na feseni redlnych kofeni.

1.2 Ekonomické parametry modelu

P#i stanovovani ndklad se uvaZovalo, Zze v kavarné bude 5 stoli a obsluhovat bude jeden OZP
pracovnik. Déle nebyly uvaZoviany mzdové prostfedky pro nad#izeného pracovnika (manaZera). Ten
bude placen z provozu kavarny.

Pti stanoveni pf{jmu se uvazuje, Ze jeden stl bude za den vykazovat trzbu 1 200 K¢ a kavirna bude
otevfena zhruba 20 dni za mésic. Do cash-flow projektu je zapocitivanid pouze marze z trzeb
kavarny ve vysi 33 %.

Tabulka 1: ekonomické parametry modelu

A. Investi¢ni ndklady

Al. Hmotny majetek
Server 40 000 K¢
Monitor 4 200 K¢
Wifi router 1 000 K¢
Po¢ita¢ nebo notebook 25 000 K¢
Mobilni zafizeni s drzikem pro ¢i§nika 6 000 K¢
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Tablet na stil — 5 ks 25000 K¢
Cidla polohy - 5 ks 1500 K¢
Obnova tablet v 5. roce 10 000 K¢
A2. Nehmotny majetek
Tvorba software (zakazka) 1500 000 K¢
B. Provozni vydaje
Mzda + odvody (OZP pracovnik/mésic) 20 000 K¢
Energie (mési¢né) 1 000 K¢
Naklady na opravy, udrzby software, 2000 K¢
podpora, sprava serveru (mési¢né)
Uvodni $koleni 2 000 K¢
C. Ptijmy
Trzby (5 stold, 20 dni/mésic) 120 000 K¢
33% podil (marzZe) na trzbach (mési¢né) 40 000 K¢
D. Dotace
Dotace zevropskych fonda (¢4isteéné pokryvid vydaje za 500 000 K¢
software)
E. Diskontni miry
Finanéni diskontni mira 4% p. a.
Spolelenska diskontni mira 5%p.a.
Reédlni inflaéni spolec¢enska diskontni mira 10 % p. a.

Zdroj: vlastni zpracovani

V Tabulce 1 jsou uvedeny ptijmy a vydaje za mésic (vyjma investi¢nich néklad). Stanovené cash-
flow projektu (roéni hotovostni toky) jsou uvedeny v Tabulce 2.

Tabulka 2: Ro¢ni cash-flow projektu

Rok realizace 0 1 2 3 4 ) 6 7 8 9 10

Piijmy (tis. K¢&) 0 480 480 480 480 480 480 480 480 480 480

Vydaje (tis. K¢) -1582 -300° -276 -276 -276 -396° -276 -276 -276 -276 -276

CF (tis. K&) -1582 180 204 204 204 84 204 204 204 204 204
“$koleni “reinvestice Zdroj: vlastni zpracovani

1.3 Hodnoceni efektivnosti projektu matematickym modelem

Nejprve byl uvazovan komeréni model, tj. varianta bez dotace z evropskych fondi. V tomto p¥ipadé
je uvazovano CFy= -1 582 tis. K& V Grafu 1 je zobrazena zavislost vynosu projektu (FNPV) na

diskontni mife (k). Pro finan¢ni diskontni miru k=4 % je hodnota vynosu projektu FNPV=-49 085
Ke.
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Graf 1: Zavislost komeréniho vynosu z projektu na diskontni mite — varianta bez dotace
z evropskych fondt. Zdroj: vlastni zpracovani

Déle byl uvazovan model pro vetejné projekty, kde se zapocitava dotace z evropskych fondi ve vysi
500 tis. K¢. V tomto ptipadé je uvazovano CFy= -1 082 tis. K¢ V Grafu 2 je zobrazena zavislost ¢isté
ekonomické hodnoty (ENPV) na diskontni mite (k). Pro spolecenskou diskontni miru k=5 % je
hodnota vynosu projektu ENPV=376 353 K¢ a pro redlnou diskontni miru k=10 % je ENPV=75 163
Ke.

-200 4

—dnn -

Graf 2: Zavislost ekonomického benefitu z vefejného projektu (ENPV) na spolecenské diskontni
mite — varianta s dotaci. Zdroj: vlastni zpracovani

Zaver

Prvni ¢ast prispévku predstavuje navrh sytému pro obsluhu kavarny provozovanou socialni firmou,
ktery technickym feSenim umozni vy$$i zameéstnavatelnost vybranych skupin zaméstnanct
z kategorie OZP. Navrhované funkce zvysi praktickou vyuZitelnost celé aplikace. Systém je navrzen

.....

Déle bylo ptedstaveno hodnoceni efektivnosti vefejného projektu investi¢niho typu. Hodnoceni
efektivnosti vetfejného projektu investi¢niho typu se provadi na zdkladé metodologie, ktera
zahrnuje vedle hodnoceni komer¢nich uzitka projektu na finanéni bazi (odpovidajici komerénim
projektiim) i hodnoceni spole¢enskych uzitk podle teoretickych princip welfare economics. Jak je
uvedeno v ¢lanku, zdkladni kriteridlni metody pro hodnoceni vetejnych projekta vyuzivaji stejné
matematické principy a jsou poloZeny na stejnych matematickych zdkladech, jako metody
komer¢ni, tj. na bazi ¢&isté soucasné hodnoty projektu a vnitfni vynosové miry projektu. Za
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preferen¢ni metodu je v oblasti vetejnych investic povazovana metoda NPV (dle metodiky EU jako
ENPV), kterd vystihuje zdkladni princip welfare economics ohledné maximalizace spole¢enského
uzitku z jejich realizace, obdobné jako je cilem maximalizace trzni hodnoty firmy u komerénich
projekti.

Prispévek fesi vetejny projekt kavarny provozované socialni firmou za podminek ziskané dotace
z evropskych fondi. Na zdkladé vypoctu pomoci modelu pro 10ti letou Zivotnost je navrhovany
projekt za podminek dotace z evropskych fonda ve vysi 500 tis. K¢ a pouzivané spolecenské
diskontni sazby dle metodiky EU pro obdobi 2015 az 2021 (plati jesté 2 roky po 2021 — pfechodné
obdobi) efektivni (absolutni benefit ve vysi 376,353 tis. K¢&). Provedeny modelovy vypocet pro,
v soucasné dobé realnéjsi, spolecenskou diskontni sazbu ve vysi 10 % p. a. v podminkach soucasné
vy$$i mite inflace ukazuje pak jesté ptijatelny benefit ve vysi 75,163 tis. K¢.
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COMPARISON OF ONLINE AND CONTACT
LECTURING IN TERMS OF ADVANTAGES AND
DISADVANTAGES

Eva Isabelle Kre¢ek, Hana Bfezinova

Abstract

The paper deals with the problematics of the pandemic respiratory illness COVID-19, which
emerged in December 2019 and caused globally millions of deaths, furthermore for its long-term
incidency, many goverments have had to react in accordance with changing situation pursuing the
new legislation and measurements in various sectors in economy, implementing other approaches
due to pandemic lockdowns, and especially its consequences due to educational system, in general.
In fact, we intend to determine wheather the implementing of on-line lecturing, i.g. distance
learning in terms of its advantages and disadvantages could supply present forms of learning
process in standard contact lecturing process, focus on sustainability due to education regarding
the organizing of new online platforms of the lecturing and furthermore some consequences
resulting for students and lecturers.

Keywords: online lecturing, Covid-19, education, contact lecturing, motivation

JEL classification: 12, I3, O3
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Introduction

In December 2019 emerged the Coronavirus disease (COVID-19), which is an infectious illness
caused by SARS-CoV-2 virus and people, who get infected may become very ill or die at any age.
Preventing the transmission, many governments have decided to access to lockdowns, by
implementing stricts terms in regulation to avoid spreading the virus, for example as travelling,
closing some of economy’s sectors (mostly schools, universities, restaurants, shops, services etc.)
and other standards. In fact, there is worldwide over 153 million people Covid-19 confirmed and
3.2 million deaths due to this disease, as of 1May 2021, moreover people meet the interconnecting
threats (economic, political, social etc.) according to their well-being (WHO, 2021). Apparently, our
aim is to examine the advantages and disadvantages of the change to online platform lecturing and
its implementing to the practise, we will pursue our own experience of lecturing process during the
COVID-19 at the University and involve our remarks and observations to our analysis. Noticeably,
there is very essential to rise the level of the education worldwide. For example, Baldwin (2016)
demonstrates, that a standard feature of rich nations” competitiveness policy is the promotion of
certain productive factors such as human capital, knowledge capital, and physical capital. Anyway,
one of the fields very much effected, during the pandemy due to COVID-19 was education, where
lockdowns caused severe and fast change in educational system, especially, the teachers had to
adapt to new teaching patterns, using new ICTs methods, such as e-learning platforms, online
courses, virtual training (through several digital platforms as MS Teams, Zoom, Skype etc.) and
students had to stay learning from home on a non-contact lecturing with online courses. Due to
(Appiah-Kubi et al., 2022) it was crucial to direct the attention to different fields of the educational
system especially at the universites to be focused on traditional structure of the lecturing process
with respect to the relation between the teacher and student. Regarding the implementing of online
technologies, in particular, mostly for the engineering technologies and other programs, such as
Zoom, there was important to interact not only throughout this platform, but also, by other
approaches (personal lecturing, lecturing based on practise etc.). Moreover, the students who
performed well, demonstrated at least a 44% degree of involvement in the course content and we
can see, that there is a certain level of an involvement required to succeed in a virtual asynchronous
class. Indeed, providing a balance between synchronous and asynchronous lessons may enable the
decesive interaction between students while taking advantage of distance learning.

1 Lecturing online during COVID-19

Jacques, Sébastien et al. (2020) research indicates a few concerning issues due to quality of online
lecturing compared to contact lecturing, the use of common online platforms to ensure the
continuous running of the learning process and, eventually, using such tools to ensure the relevance
of students' knowledge and skills assessment. Completed surveys reflecting online lecturing,
specifically by engineering students show the complete satisfaction with the learning online
process, the use of online learning tools, and the level of mastery of these tools by their lecturers.

Nonetheless, the results of various tests demonstrate that distance learning did not reduce the
performance during the pandemic of COVID-19 of engineering students, who received the marks
from tests similar to those expected in full-time lecturing. Anyway, according to our observations,
in our practise of the lecturing at the university, especially in its beginning, we determined some
difficulties for the adaption of the students, connected to lower motivation, which might be
connected to using completely new platform of lecturing, i.e. online learning that students were not
used to, but in total, further process of lecturing did not affect rapidly the motivation of the
students, while applying and practicing other learning mechanism, for instance more interactive
tools in accordance with the online learning, in comparison to contact learning.
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Also, after adopting the new online platforms by students (involving additionally online tasks), we
did not see worsen marks at testing, in comparison with contact lecturing process. On the other
hand, we could observe some difficulties due to online learning process, while the students usually
answered with a delay in comparison to contact lecturing and furthermore, the lecturer does not
notably receive immediate feedback and cannot adapt his or her teaching methods so promptly, and
in this we agree with the above mentioned authors” survey.

2 Online lecturing vs. Contact lecturing

In particular, we found, that some of the online lecturing, more frequently in the beginning of the
academic year and the launching of the online platform, was disturbed by ringing phones or
notifications (often recognized as Whatsapp or Messanger), but unfortunately, we do not have the
evidence, in general, also including its frequency, taking in consideration the fact, that some of the
notifacations could be set up as silant while online lecturing. Anyway, Mendoza et al. (2018) made
a reseach by students in USA, between the ages of 18 and 24, where students were sending or
receiving an average of 109 text messages per day, and regarding May & Elder, (2018) 68% were
texting during contact teaching, 28% reported using Facebook and mailing, 21% using medium off
class tasks purposes. Thus, we examine this as the disadvantage factor by online lecturing process,
specifically as disturbing element, which is necessary to also take in the consideration and for
teachers as important factor how to transform the online lecturing by new teaching methods
efficiently.

In accordance with Diaz et al. (2022) 483 students from the University of Seville, Spain develop an
autonomous role towards the lecturer, as well as vast networks for collaboration to learn subjects
online. The adaptation of university students to online teaching therefore may depend on
cooperation and, moreover, their perception of self-sufficiency. For many students at the
universities, while COVID-19, using ICTs appeared complicated, remarkably, it was mentioned the
worsen interaction between them and the lecturer, and additionally, specific group tasks solved by
the university students online. There is a necessity of implementing new methods of lecturing by
the teachers to enhance the quality of online lecturing (Galarce-Miranda et al., 2022).

However, the students” interaction might be crucial within the benefits for students, especially in
situations where slightly various views can be discussed. Uncommonly, the students might be more
motivated to discuss some of the problematics in many tasks, which assure different opinions and
are therefore more involved in the argumentation. On the other hand, psychically, the online virtual
training can leave students feeling isolated and it may reduce their ability to build interpersonal
relationships and gain subsequent educational benefits. In fact, we found some of complains
regarding lack of interpersonal relationships, socialization process specially by new students or
novice educators. Nonetheless, we also made a survey of 22 students in our class to ask them, how
difficult the online platform is. Generally, we found a positive feedback, that it might ease their
study, they did not see anything difficult on using the GoogleClass platform, adapted well and saw
advantages due to the chance to study in various locality, because the COVID-19 caused some
changes regarding the accommodation of the students, moving back to default location, more
specifically by the international or Erasmus students. As reported by Karahoca et al. (2022) the
university students were satisfied with the distance learning model in their courses so that there
was an instrument, how to continue in studying at the university, and not loose the education
potential, moreover, the students mostly followed their courses using smart devices, positive and
from anywhere.
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3 ICTs and its development in education

Information and Communication Technologies (ICTs) in the field of education using this
technology to support and enhance the mechanism of learning process and delivery of information,
recorded its increase in using several online platforms (i.e., MS Teams, GoogleClass, Zoom etc.),
worldwide by not only improving student’s learning, but also as a necessary tool applied during
COVID-19, to maintain the educational process with respect on legislative and govenrments’
decissions to close the schools and universities. While standard contact lecturing, the teachers used
ICTs for to achieve better teaching methods, improve students” focus and interaction during the
class, during COVID-19, it was rather severe to adapt for students fully and promptly on online
platform learning. Diaz-Noguera et al. (2022) provides the fact, that following factors such as the
autonomy of university students are the ones that optimally improve educational performance and
include a degree of adaptability to the new demands of the digital transformation of education.

The phenomenon that supports our integration as 21st century professionals into the new
educational era, ICTs and the trasformation to online lecturing during the COVID-19 was given the
importance of teaching design, emerging and innovative digital pedagogy. Generally, there has been
still rising ICTs on its popularity, and currently, taken by many people as a necessary tool due to
their work or study, and recently its boom in accordance with new applications on smartphones and
tablets. As in Figure 1, we would like to demonstrate the popularity of the ICTs by countries and
economies which are ranked in descending order of the percentage of girls and boys who feel bad if
there is no Internet connection available. Statistically significant differences between boys and girls
are shown next to country/economy name. Across OECD countries, 52% of advantaged students
and 56% of disadvantaged students reported that they feel bad when no Internet connection is
available. In European countries, including Belgium, the Czech Republic, Germany and Slovenia,
socio-economically advantaged students were much less likely than disadvantaged students to
report that they feel bad without an Internet connection (a difference greater than 12 percentage
points), (OECD, 2017).
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Figure 1. Students” Well-Being
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Regarding the increase of ICTs in education, we see a significat potential to educational field, with
the neccessity of inventing new methods implemented to the lecturing online process, but not all
programs may include only online lecturing, especially in fields of education such as medicine and
technics. Due to Jum’ah et al. (2021) there were found disruptions to the academic and clinical
activities of cohort of students, which may lead to an inevitable skills shortage among a new
generation of dental graduates. The educators are under considerable pressure to adapt to sudden
changes in teaching methods, finding new solutions to alleviate skills shortages and ensure safe
clinical practice once clinical activities resume. However, major changes and improvements are
urgently needed to transform the education systems and strategies to adapt to the impact of the
pandemic and similar events that may occur in the future.

Conclusion

Eventually, in accordance with our analysis, we believe that there are many advantages regarding
online lecturing, such as sustainability of the education at schools and universities, avoiding lack or
dicrease of education in many fields and the advantage in being online from home or having no
problems being connected with temporary moving, such as international students had. Indeed, it
brought many new methods in learning process adapted to online platform and furthermore the
motivation regarding our study has been maintained. The university students had dealt with better
time management, they did not have to travel to the classes and could easier prepare tasks online,
obviously, with increasing enhancing of online platforms providers, there are many interactive
atributes, which can be used while lecturing and it also includes further training and coaching
mechanism for teachers. On the other side, certainly, there are also some disadvantages,
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significantly by specific fields of education and its necessity connected to practise (such as medicine,
technics, etc.), however, maintaing some lectures online, we found as favourable, than none, in
particulary, due to temporary measuraments. The students claimed, that they feel serious loss of
personal and social contact among other students, relation to the teacher, and absence of adequate
classrooms or university libraries. Eventually, we believe that online lecturing with its enhancing
tools can lead in some fields of education to new development of skills and experience and might
generally increase the potencial of new booming era of ICTs worldwide. Fundamentally, we believe
that implementing the online platform lecturing has brought more advantages, specifically its
sustaining in learning process and, also other lecturing tools due to ICTs that were organized and
implemented, and additionally, as we recognized some of the threats resulting in specific fields of
the education based on the necessity of the lecturing in practise as well.
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DIGITAL COMPETITIVENESS IN THE CZECH
REPUBLIC AND AUSTRIA

Martina Kuncova, Katetina Berkova, Dagmar Frendlovska, Robert Fureder,
Margarethe Uberwimmer, Barbara Haas

Abstract

Digital competitiveness is nowadays very important in terms of the ability to respond flexibly to
changing conditions. The COVID pandemic tested many countries in terms of digital readiness - the
better prepared people or businesses were, the easier it was to bring some processes and services
online. This paper aims to assess digital competitiveness, i.e. the ability to adopt and implement
digital technologies in businesses and government organisations, in Austria and the Czech Republic.
Three selected rankings comparing the competitiveness of countries served as a basis for
comparison. As expected, we have shown that Austria is also much further ahead than the Czech
Republic in terms of digitalisation, where the Czech Republic outperforms Austria in only a few
indicators.

Keywords: digital competitiveness, WDCR, GCI, DESI, Czech Republic, Austria
JEL classification: 057, 030, N70
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Introduction

The development of the society, enterprises or economy is nowadays closely connected with
information and communication technologies (ICT). The importance of ICT for society’s
functioning is today considerable, and thus its overall impacts on the economy and societal
processes are also important. The philosophy and the idea of the information society as such are
further developed e.g. in the concept of Frank Webster (2006) who defines the information society
in terms of five basic categories - technological, economic, occupational, spatial and cultural. All
these parts are interconnected. The development of information and communication technologies
is influencing the development of the economy and at the same time it is reflected in the greater
development of the service sector at the expense of manual labour. The new possibilities of online
communication eliminate the traditional geographical distances and make it possible to connect
different places within an office, a city, a region, a continent or the world in general. Last but not
least, the development of technology is also reflected in the cultural sphere. For our grandmothers,
the radio or television was a new technology, but it may not have been a standard feature of every
household. In today's world, it is no longer conceivable that we would not have the opportunity to
listen to online radios, podcasts or watch online television, various spots, blogs, social networks,
etc. Contemporary culture is clearly more information-laden than its predecessors. We live in
a media-saturated environment, which means that life is essentially about symbolization, about
exchanging and receiving messages about ourselves and others (Webster, 2006).

New technologies are one of the most visible indicators of the digital era. The rapid development of
the Internet and wireless technologies affects not only the development of the economy, but also
education and the functioning of society as a whole. Today, it is no longer conceivable for many
people not to be online, i.e. anywhere, anytime, always and everywhere in contact with the network.
Industry 4.0 takes this connectivity even further - towards the so-called Internet of Things, i.e. not
only people but also products will also be constantly "in touch" of the network. Digital technology
create recognition of a company on market, influence the creation of innovations and, in the long
run, create and maintain long-term competitiveness (Martincevic, 2022). The increase of the
technological options and the ICT development leads to higher demand for technical equipment but
also for the IT knowledge. In global economy the changes and trends in one country influence other
countries in their development. As the ICT level has a huge impact on so-called digital economy or
on Industry 4.0 (especially in changing the business models as a tool in changing the impact of ICT
on economy) the aim of this paper is the comparison of the digital competitiveness and ICT
development.

This research is part of the INTERREG project "Cross Cultural Communication” in which, among
other things, we investigate the differences between the Czech Republic and Austria in the field of
digitalization and cultural differences. This paper therefore shows a basic comparison of the digital
competitiveness of these two countries. The comparison focuses on the competitiveness of
countries in technological readiness and the position of countries in the digital economy and
society.

1 Digital Competitiveness

Digital competitiveness is usually examined in terms of multi-country comparisons. As Laitsou et
al. (2020) state, the European Union (EU) aims to become a global leader in the digital economy.
This idea was supported by several documentation series, such as Digital Single Market strategy,
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A Digital Agenda for Europe, European Broadband: Investing in Digitally Driven Growth, The EU’s
New Digital Single Market Strategy or Building a European Data Economy (Laitsou et al. 2020).

Most researchers use a variety of rankings focusing on digital competitiveness — among them the
most widespread are the IMD World Digital Competitiveness Ranking, the Global Competitiveness
Index and the Digital Economy and Society Index. The IMD World Digital Competitiveness Ranking
(IMD-WDCR) compares 64 countries through three factors — knowledge, technology and future
readiness (IMD World Digital Competitiveness Rankings, 2021). Veselica (2019) used these
rankings to describe the situation of Croatia. Kolpak et al. (2021) suggested the usage of the IMD-
WDCR and Global Competitiveness Index (GCI) for the vector model of digital economy. GCI is a
measure computed by the World Economic Forum every year since 1979 on the basis of 12 pillars
that offers insights into the economic prospects of up to 141 countries (World Economic Forum,
2020). John et al. (2017) investigated the factors in which Thailand has greater strength and more
weakness when compared with the other ASEAN countries based on the GCI indicators. Kuncova
and Doucek (2018) analysed V4 countries from the ICT point of views based on one GCI pillar.

One of the most widespread is The Digital Economy and Society Index (DESI), created by the
European Commission (2022) which summarises indicators on Europe’s digital performance and
tracks the progress of EU countries. Cesnauske (2019) used DESI to assess the progress of the Baltic
states towards developing a digital economy and society. DESI and the Networked Readiness Index
(NRI) were used by Moroz (2017) to evaluate the degree of the development of the digital economy
in Poland compared with several European countries. Laitsou et al. (2020) used the DESI index and
its five dimensions (Connectivity, Human Capital, Use of Internet Services, Integration of Digital
Technology and Digital Public Services) to forecast progress under the Greek economic
environment. DESI was also mentioned by Stavytskyy et al. (2019) in the study where they
evaluated the effect of the increase in the purchasing power parity consumption index and
unemployment among the active population on the structural units of the DESI. Stankovic et al.
(2021) assess the digital competitiveness of European countries with the application of the multi-
criteria analysis on the DESI data. Except of DESI, the International Digital Economy and Society
Index (I-DESI), E-Government Development Index (EGDI), Human Capital Index (HCI) and IMD-
WDCR were combined by Lixandroiu (2018) to analyse the e-government process.

2 Data and methodology

In this paper a selected data from IMD-WDCR, GCI and DESI are used to analyse and compare the
situation in the Czech Republic and Austria in terms of digital competitiveness to highlight the
strengths and weaknesses of each country. As it was mentioned above, IMD-WDCR is based on
three factors - knowledge, technology and future readiness — in each 3 main parts are mentioned
(Figure 1) but finally 52 criteria are aggregated at all and 64 countries are included.
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Figure 1: IMD World Digital Competitiveness Ranking main factors. Source: IMD World Digital
Competitiveness Rankings (2021)

GCI covers 141 countries which are compared in 12 pillars. For the digital competitiveness
comparison, the 3" pillar (ICT adoption) is the most suitable one but we use also 6% pillar (Skills)
and one part of the 12* pillar (Innovation capability) - finally 18 criteria were used (see Table 1)

Table 1: GCI selected pillars and criteria

3.01 Mobile-cellular telephone subscriptions per 100 pop
3.02 Mobile-broadband subscriptions per 100 pop.
3.03 Fixed-broadband Internet subscriptions per 100 pop.
3.04 Fibre internet subscriptions per 100 pop.
3.05 Internet users % of adult population
Current workforce0—100 |6.01 Mean years of schooling years
6.02 Extent of staff training 1-7 (best)
6.03Quality of vocational training 1-7 (best)
6.04 Skillset of graduates 1-7 (best)
6.05 Digital skills among active population 1-7 (best)
6.06 Ease of finding skilled employees 1-7 (best)
Future workforce 0-100 |[6.07 School life expectancy years
Skills of future workforce |6.08 Critical thinking in teaching 1-7 (best)
0-100 6.09 Pupil-to-teacher ratio in primary education ratio
12.05 Scientific publications score
12.06 Patent applications per million pop.
12.07 R&D expenditures% GDP
12.08 Research institutions prominence 0—100 (best)

Source: World Economic Forum (2020)

3rd pillar: ICT adoption ICT adoption

Skills of current
workforce0—100-

6th pillar: Skills

Research and
development

12th pillar: Innovation
capability

DESI covers 5 key areas which are important for the digital competitiveness: human capital,
connectivity, integration of digital technology, digital public services, research & development in
ICT (European Commision, 2022).

Except of these 3 rankings, basic data from OECD (2022) are used to describe the situation in the
Czech Republic and Austria. As only 2 countries are compared, it is not possible (or useful) to apply
any method of the multi-criteria evaluation, that is why only the main strengths and weaknesses
are highlited and the biggest differences are described.
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3 Results and discussion

The fact that the so-called post-communist countries, i.e. the countries of the Eastern bloc
(including the Czech Republic) are still in a worse position compared to Western Europe (which also
includes Austria) is well known and concerns especially the economic situation. However, our aim
is to compare the situation in terms of digitalisation, ICT and the factors that influence it, e.g.
education. Table 2 shows the basic statistical indicators for both countries. It is evident that
although Austria has lower population, it has at about 32 % higher GDP than the Czech Republic
and therefore average wages or education spending are significantly higher, even though
employment is somewhat lower. According to OECD data (2022), the only factor where the Czech
Republic has better position and score is the ICT value added as the difference between the
Information and Communication Technology sector gross output and intermediate consumption.
The Czech Republic with its 5.7% has 13* place in OECD countries while Austria 28" place.

Table 2: National statistics of Austria and the Czech Republic

basic national Population GDP  Education GDP ICT Internet Avg. Employment
statistics (million (USD  spending spending Value access  Vages rate (% of
inhabit.) per (USD per on R&D  Added (% of (USD)  working age
capita) capita) (% of (% of househ.) population)
GDP) val.ad.)
Austria 8.9 59393 20452 3.2 3.8 95 53132 73.3
Czech Republic 10.7 44920 16148 2 5.7 89.3 29885 75.1
AT/CZ (%) 83% 132% 127% 160% 67% 106% 178% 98%

Source: OECD (2022)

IMD-WDCR compares 64 countries in 3 main factors: knowledge, technology and future readiness.
Table 3 shows the position of Austria and the Czech Republic and Table 4 describes the positions of
Austria (AT) and the Czech Republic (CZ) in 5 years period. In these areas, Austria is the strongest
in terms of knowledge, while in the Czech Republic it was rather technology, but it is gradually
losing its position.

Table 3: IMD World Digital Competitiveness Ranking in 2021

1 Switzerland 86.929 1 Honk Kong SAR 92.656 1 USA 100.000
2 Sweden 86.485 2 Taiwan, China 88.713 2 Denmark 92.936
3 USA 85.601 3 Singapore 88.143 3 Switzerland 90.746
4 Singapore 84.132 4 USA 87.494 4 Netherlands 89.777
5 Honk Kong SAR 83.836 5 UAE 87.445 5 Korea Rep. 88.821
10 Austria 77.181 32 Austria 62.161 16 Austria 76.399
35 Czech Republic 56.539 37 Czech Republic 58.187 37 Czech Republic 54.042

Source: IMD World Digital Competitiveness Rankings (2021)

Table 4: IMD World Digital Competitiveness Ranking in 5 years

Rankings in 64 countries

AT Overall 16 15 20 17 16
knowledge 12 13 10 11 10
technology 28 26 32 28 32
future readiness 15 14 23 16 16
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CZ Overall 32 33 37 35 33
knowledge 36 38 37 37 35
technology 26 31 34 36 37
future readiness 37 34 39 36 37

Source: IMD World Digital Competitiveness Rankings (2021)

If we take a closer look at the sub-factors included in these 3 areas, we can see (Table 5) that in the
Knowledge category Austria significantly outperforms the Czech Republic in the area of training &
education, where it ranks 5" among 64 countries, while the Czech Republic is only 45%. This fact
may be influenced by the previously mentioned data on the amount of expenditure on education,
which is higher in Austria. In the Future readiness category, there is also a diametric difference
between the two countries' positions, with Austria performing best in the IT integration. Only in
the Technology section do we see a better ranking for the Czech Republic than for Austria, but in
both cases it is roughly in the middle of the countries surveyed, i.e. it cannot be said that the
countries perform significantly better here, although the Czech Republic is slightly better off.

Table 5: IMD WDCR - sub-factors’s position of Austria and the Czech Republic

Talent Training Scientific Regulatory Capital Technol. Adaptive Business IT
& education concentration framework framework attitudes agility integration
AT 15 5 15 26 32 38 21 18 11
CZ 28 45 30 44 29 32 35 32 36

Source: IMD World Digital Competitiveness Rankings (2021)

Table 6 summarizes the strengths and weaknesses in these areas according to the IMD-WDCR. It is
clear that Austria is generally in a better position than the Czech Republic, and in the area of
employee training it even reached the 1.place and in the criterion Pupil-teacher ratio (tertiary
education) 2.place among 64 countries. The weakest point for Austria is the investment in
telecommunications (60.place) and starting a business (53.place) which is also the weakest point
for the Czech Republic (56.place) together with the public-private partnership (52.place).
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Figure 2: IMD World Digital Competitiveness Ranking — competitiveness & digital rankings.
Source: IMD World Digital Competitiveness Rankings (2021)

Based on IMD-WDCR we see (Figure 2) that the differences between Austria and the Czech Republic
in competitiveness and digital rankings between countries have widened since 2017. While Austria
tends to improve its position compared to other countries, the Czech Republic tends to worsen in
this category.
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Table 6: IMD WDCR - Strengths and weaknesses for Austria and the Czech Republic

knowledge Talent Net flow of international students 5 13
Digital/Technological skills 45 41
Training & education ~ Employee training 1 45
Pupil-teacher ratio (tertiary 2 35
education)

Higher education achievement 36 48
Scientific concentration  Total expenditure on R&D (%) 6 19
Total R&D personnel per capita 6 18
R&D productivity by publication 49 35
technology Regulatory framework  Intelectual property rights 11 34
Starting a business 53 56
Capital IT & media stock market 42 17

capitalization
Country credit rating 12 21
Investment in telecommunications 60 46
Technological High-tech exports (%) 36 18
framework Internet bandwidth speed 41 40
future readiness Adaptive attitudes E-participation 6 50
Attitudes towards globalisation 51 49
Business agility World robots distribution 23 16
Knowledge transfer 17 37
IT integration Cyber security 6 41
Public-private partnership 35 52

Source: IMD World Digital Competitiveness Rankings (2021)

Global Competitiveness Index GCI offers the latest data from the year 2019 and compares 141
countries in 12 pillars. Table 7 summarizes the scores and places for Austria and the Czech Republic.
We see that both countries are perceived as macroeconomically stable. What is important for our
analysis is the position within Pillar 3 (ICT adoption), where both countries are not doing very well,
and we also looked at Pillar 6 (Skills - both countries are doing very well), and part of the indicators
from Pillar 12 (Innovation capability - Austria is better off).

Table 7: GCI 2019 comparison

overall 77 71 21 32

enabling 1. Institutions 74 61 14 44
environment 2. Infrastructure 89 84 10 20
3. ICT adoption 66 68 50 42

4. Macroec.stability 100 100 1 1

human capital 5. Health 95 86 15 48
6. Skills 79 73 16 20

markets 7. Product markets 66 57 17 55

8. Labour market 67 63 29 48

9. Financial system 75 68 30 47

10. Market size 65 65 43 42

innovations 11. Business dynamism 69 69 30 32
ecosystems 12. Innovation capability 74 57 14 29

Source: World Economic Forum, 2020

Looking at the detailed values (Table 8), GCI scores and country rankings, we see that Austria loses
out in Pillar 3 especially in the indicator Fibre internet subscriptions per 100 pop. (75.place). As far
as Pillar 6 is concerned, Austria's strengths in the area of the quality of vocational training and the
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Czech Republic's weaknesses in finding skilled employees (134.place) are again confirmed. In Pillar
12, the difference between Austria and the Czech Republic in the indicator R&D expenditures (%
GDP) is again visible, but the 22 place among 141 countries is not so bad for the Czech Republic.

Table 8: GCI 2019 comparison in selected pillars

3rd pillar:  3.01 Mobile-cellular telephone 123.5 119.2 100 99,3 56 66
ICT subscriptions per 100 pop
adoption  3.02 Mobile-broadband 88 88.1 N/A N/A 49 47
subscriptions per 100 pop.
3.03 Fixed-broadband Internet 28.4 29.9 56.7 59.9 33 28
subscriptions per 100 pop.
3.04 Fibre internet subscriptions 0.6 54 N/A N/A 75 41
per 100 pop.
3.05 Internet users % of adult 87.7 80.7 87.7 80.7 25 40
population
6th pillar:  6.01 Mean years of schooling 12.6 12.7 83.7 84.9 18 15
Skills years
(yearsor  6.02 Extent of staff training 5.1 4.5 68.4 58 13 39
scale 1-7  6.03 Quality of vocational 5.7 4.5 78.9 58.1 2 45
best) training
6.04 Skillset of graduates 5.3 4.4 70.8 56.9 9 46
6.05 Digital skills among active 4.8 4.8 63 63 40 41
population
6.06 Ease of finding skilled 4.5 3.2 57.6 37.5 48 134
employees
6.07 School life expectancy years 16.3 16.8 90.5 93.5 29 19
6.08 Critical thinking in teaching 4.1 3.3 51 39.1 35 79
6.09 Pupil-to-teacher ratio in 10 18.9 100 77.7 6 72
primary education ratio
12th 12.05 Scientific publications 579 396.7 94.2 88.6 17 32
pillar: score
Innovatio = 12.06 Patent applications per 234.27 29.58 100 62.8 8 27
n million pop.
capability  12.07 R&D expenditures% GDP 3.1 1.7 100 55.9 7 22
12.08 Research institutions 0.06 0.08 16.1 22.8 32 24
prominence 0-100 (best)

Source: World Economic Forum, 2020

The comparison based on Digital Economy and Society Index (DESI) from 2021 confirms the
already mentioned differences between Austria and the Czech Republic. This index compares 27 EU
countries on the basis of 4 dimensions, 10 sub-dimensions and 33 indicators. Austria holds 10.place
while the Czech Republic 18.place in DESI 2021 (European Commission, 2022).

Table 9: DESI 2021 results

overall 10 18 56,9 47,4
1.Human capital 9 15 53,3 47,2
2.Connectivity 11 22 53 44,6
3.Integration of digital technology 11 15 41,3 39,1
4.Digital public services 9 20 79,8 58,6

Source: European Commission (2022)

112



The main differences between these two countries is in the dimension 4.Digital public services,
where Austria was on the 9% place in EU while the Czech Republic was 20 (see Table 9). Table 10
describes selected sub-dimension indicators where it is clear that Austria has better values in all
indicators in part 4 (red colour in Table 10 means that Austria is better), the biggest difference is in
“Pre-filled forms”. The only part where the Czech Republci seems to be better than Austrai, is in the
2.dimension “Connectivity” with better scores in “fixed broadband take-up” and “fast broadband
coverage” but the final result for the Czech Republic is degraded mainly due to the 5G indicator
where the Czech Republic did not score any points out of 100 possible whike Austria has 50 points
(see Table 10).

Table 10: DESI 2021 results in sub-indicators (red values:AT score is better, blue values: CZ score
is better, positive difference means AT is better, negative when CZ is beter )

Sub-indicators score AT score CZ difference

1a2 Above basic digital skills 39 26 13
1b2 Female ICT specialists 20 10 10
1b3 Enterprises providing ICT training 18 25 -7
2al Overall fixed broadband take-up 73 83 -10
2a2 At least 100 Mbps fixed broadband take-up 12 24 -12
2b1 Fast broadband (NGA) coverage 87 97 -10
2c3 5G coverage 50 0 50
2c4 Mobile broadband take-up 80 71 9
2d1 Broadband price index 78 59 19
3b2 Social media 30 20 10
3b6 ICT for environmental sustainability 70 56 14
3b7 e-Invoices 22 12 10
3c1 SMEs selling online 22 29 -7
3c2 e-Commerce turnover 10 18 -8
4al e-Government users 81 64 17
4a?2 Pre-filled forms 75 45 30
4a3 Digital public services for citizens 88 71 17
4a4 Digital public services for businesses 85 76 5
4a5 Open data 90 72 18

Source: European Commission (2022)

Conclusion

Although Austria is a smaller country than the Czech Republic in terms of population, it still
performs better in economic terms when compared to each other. In the Czech Republic, the
influence of the previous socialist era is still evident, and it has not yet managed to move closer to
so-called Western Europe. As part of the comparison, we focused on the digital competitiveness of
both countries, using existing indicators (WDCR, GCI, DESI). In all cases, Austria's superiority is
evident, with minor exceptions in ICT and fixed broadband take-up, where the situation seems to
be slightly better in the Czech Republic. In addition to higher GDP per capita and higher education
spending per capita, Austria dominates in better training and education, especially in tertiary
education. The results obtained are important for mutual knowledge and understanding of the
differences in these countries, especially with regard to the focus of the INTERREG project “Cross-
Cultural Communication Network”, which aims to create a cross-border communication network
involving both educational institutions and enterprises cooperating with the AT/CZ partner.
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KONKURENCESCHOPNOST V OBLASTI
UBYTOVANI, STRAVOVANI A POHOSTINSTVI -
ANALYZA EFEKTIVNOSTI

COMPETITIVENESS IN ACCOMMODATION AND FOOD SERVICE ACTIVITIES’
SECTOR - EFFICIENCY ANALYSIS

Martina Kuncova, Petra Kozdkova, Lenka Lizalova

Abstrakt

Cilem ¢lanku je zhodnotit ekonomickou efektivnost ceskych podnikd v odvétvi ubytovani,
stravovani a pohostinstvi v letech 2017 a 2018. K hodnoceni ekonomické efektivnosti byly pouZity
modely analyzy obalu dat (DEA), konkrétné modely CCR-I (Charnes, Cooper a Rhodes) a BCC-I
(Banker, Charnes, Cooper) zaloZené na 6 vstupech a 3 vystupech. Data byla pfevzata z databaze
Albertina CZ Gold Edition. Podniky byly roztiidény podle poc¢tu zaméstnanc do 5 skupin a lze
konstatovat, Ze mira efektivity prokazatelné zavisi na velikosti podniku. Mira efektivity u velkych
a stfednich podnikd je znatelné vyssi nez u malych podnika ¢i podnikd bez zaméstnanci, které ve
velké vétsiné nepati¥i mezi efektivni. S poklesem poctu zaméstnanct klesa procento efektivnich
podniktt a stoupd procento subjektl snizkou efektivitou. Jednd se o prvotni analyzu dat
a generovani hypotéz pro dalsi analyzy.

Kli¢ova slova: méteni efektivnosti, DEA modely, ubytovani, stravovani a pohostinstvi

Abstract

The aim of the paper is to evaluate the economic efficiency of Czech companies in the
accommodation and food service activities’ sector in 2017 and 2018. Data envelopment analysis
(DEA) models, namely CCR-I (Charnes, Cooper and Rhodes) and BCC-I (Banker, Charnes, Cooper)
models based on 6 inputs and 3 outputs were used to evaluate the economic efficiency. Data were
taken from the Albertina CZ Gold Edition database. The companies were categorized by number of
employees into 5 groups and it can be concluded that the dependence of the efficiency measure is
demonstrably dependent on the firm size. The efficiency score among the large and medium sized
enterprises is significantly higher than in case of small companies or companies without employees
which in the vast majority are not in the efficient group. With the decreasing number of employees,
the percentage of efficient companies decreases and the percentage of entities with low efficiency
increases.

Keywords: efficiency measurement, DEA models, accommodation and food service activities’ sector

JEL classification: L83, L97, C44, C67
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Uvod

V kazdé oblasti ekonomické aktivity, ve které plsobi vice subjektd (organizaci, podniku,
podnikatelt), dochazi velmi casto ke srovnavani mezi konkurenty ¢ zkoumadni
konkurenceschopnosti. Konkurenceschopnost jako koncept mtze zahrnovat rizné sméry, napft.
hleddni komparativni vyhody, perspektivnich strategii f#izeni a rozvoje, ¢ historickou
a sociokulturni perspektivu (Waheeduzzaman, Ryans, 1996). Obecné vzato by konkurenceschopné
podniky ¢i organizace mély byt mimo jiné inovativni, orientované na poskytovani sluzeb ¢i
produkta s vysokou ptidanou hodnotou, schopné prizptsobit se vlivim u riznych faktor prostredi
a ¢asu a Uspésné rozvijet své podnikani (McKelvie, Davidsson, 2009). Sauka (2014) shrnuje zédkladni
determinanty konkurenceschopnosti podnikd, mezi které lze mimo jiné zaradit dostupnost
a efektivni vyuziti lidského a fyzického kapitalu, ukazatele obchodnich operaci (zahrnujici vyse
ziskl, obratl, zmény v poctech zaméstnanci apod.) ¢ vyuzivani finan¢ni stability. Pro posouzeni
finan¢ni stability slouZi obvykle analyza absolutnich hodnot poloZek z finané¢nich vykaz podniku,
ptipadné jejich relaci pomoci ,Zlatych pravidel financovani“ a ,Rozvahovych testd”. Celkové
finan¢ni zdravi 1ze nejlépe posoudit vybranymi ukazateli finanéni analyzy, nebo pouzitim bonitnich
¢i bankrotnich modela (Rac¢kovd, 2011). Efektivni vyuziti lidského a fyzického kapitalu lze zkoumat
napf. s pomoci vyuZiti model analyzy obalu dat DEA (Data Envelopment Analysis), kam lze
zahrnout jak vysi ziskd ¢i obratd, tak i pocty zaméstnanci ¢i vysi vlastniho a ciziho kapitalu.

Vyuziti DEA modelt je velmi $iroké. Emrouznejad a Yang (2018) uvadi, Ze v odbornych ¢asopisech
vydanych vletech 1978-2016 nalezli 10300 ¢lanka se zaméfenim na DEA modely azejména
v poslednich letech je narast vyuZziti DEA modelt z pohledu poc¢tu ¢lanka exponencidlni. Analyzy
v oblasti cestovniho ruchu, ubytovani ¢ pohostinstvi s vyuzitim DEA modelt nejsou vyjimkou.
Ramirez-Hurtado a Contreras (2017) vyuzili DEA modely k prozkoumani efektivity cestovnich
kancelati ve Spanélsku, Hedija, Fiala a Kuncova) (2017) aplikovali metody DEA pro hodnoceni
efektivnosti Ceskych cestovnich kanceld#i a agentur, Reynolds a Thompson (2007) hodnotili
produktivitu restauraci, Min, Min a Joo (2009) analyzovali efektivitu luxusnich i levnych korejskych
hoteld, zatimco Pulina, Detotto a Paba (2010) se zamé¥ili na hotely italské.

Cilem tohoto ¢lanku je prozkoumat efektivitu (a tedy i vzdjemnou konkurenceschopnost) ¢eskych
subjektd zatazenych v sekci NACE I-Ubytovani, stravovani a pohostinstvi. Pro analyzu jsou vyuzita
data ceskych podniki z roku 2017 a 2018. Jedna se o prvotni analyzu dat a generovani hypotéz pro
dalsi analyzy.

Podle udaja Ceského statistického uradu (CSU, 2022) patti sektor Ubytovani, stravovani
a pohostinstvi v Cesku k relativné malym odvétvim. Na produkci celého tercidrniho sektoru se
vroce 2017 podilelo 3,9 %, na hrubé ptidané hodnoté (HPH) 3,5 %. Vyznamnéjsi roli mélo toto
odvétvi v oblasti zaméstnanosti (6,5 %), a to hlavné v ptipadé podnikajicich osob (desetina viech
sebezaméstnanych pusobicich ve sluzbach nachazela hlavni zdroj ekonomické aktivity pravé zde).
Mira investic v ubytovani, stravovani a pohostinstvi se v poslednich péti let pohybovala na 9 %
urovné v EU. Tento sektor je jednim z nejvice zasaZenych celosvétovou pandemii Covid19. Jaka byla
ekonomicka situace v odvétvi Ubytovani, stravovani a pohostinstvi v letech pred pandemii osvétluje
tento ¢lanek.
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1 DEA modely

Modely analyzy obalu dat (anglicky Data Envelopment Analysis — DEA) byvaji obvykle zatazovany
mezi modely linedrniho ¢ vicekriteridlniho linedrniho programovani. Jejich cilem je méfeni
efektivnosti produkénich jednotek, tj. napt. zemi, regiond, hoteld, nemocnic, skol apod. z pohledu
ptedem definovanych kritérii, kterd zde vystupuji ve formé vstupt & vystupu. Efektivita je pak
méfena pomérem celkového vizeného souctu vystupi k celkovému viZzenému souétu vstupt
(Cooper, Seiford, Zhu 2011). Z4kladni myslenka DEA modeld spo¢iva v odhadu efektivni hranice,
kterd je tvofena nejlep$imi relativnimi poméry porovnavanych jednotek (tzv.rozhodovacich
jednotek DMU). Jednotka je povaZovana za efektivni, kdyz lezi na efektivni hranici. V opa¢ném
ptipadé je neefektivni, coZ znamend, Ze nelezi na efektivni hranici a svou pozici maze zlepsit jen
zménou sledovanych kritérii (vstupt ¢ vystupt). U zdkladnich DEA modela plati predpoklad, ze
posuzované jednotky vyuZzivaji své vstupy kvytvoreni vystupl, aproto by mély byt vstupy
minimalizovany a vystupy maximalizovany (Charnes, Cooper, Rhodes 1978).

Podle toho, které parametry jsou z pohledu sledovanych jednotek snaze ovlivnitelné, se modely DEA
déli na modely orientované na vstupy (Inputs) a modely orientované na vystupy (Outputs). Dalsi
déleni souvisi s o¢ekdvanymi vynosy zrozsahu. Modely oznacované dle autort zkratkou CCR
(Charnes, Cooper, Rhodes) jsou zaloZzeny na konstantnich vynosech z rozsahu, modely BCC (Banker,
Charnes, Cooper) ptedpoklddaji variabilni vynosy z rozsahu. V ptipadé vstupné orientovanych
modeld, kdy se predpokladad neménna ¢i hiite ovlivnitelna droveil vystupt (coz je i nas ptipad), lze
pro méfeni efektivnosti vyuzit modely CCR-I ¢ BCC-I (Cooper, Seiford, Zhu 2011). Ptehled a
podrobné informace o dal$ich modelech DEA popsali napt. Dlouhy, Jablonsky a Zykova (2018),
Cooper, Seiford, Zhu (2011) & Cooper, Seiford a Tone (2006).

Matematicky model pro analyzu efektivnosti r posuzovanych jednotek Uy, U,, ..., U, zahrnuje m
vstup(, n vystup, matici vstuptt X = {xj,i = 1,2,...,m,k = 1,2, ..., 7} a dile matici vystupa Y =
{y]-k, j=12,.,nk=12,.., 7"}. Relativni technickou efektivnost (TE) dané jednotky U, lze
obecné vyjadrit pomérem sumy vazenych vystupt ku sumé vazenych vstupt:
_ 2j1Yjq

TE
m )
Xty ViXiq

q

@

kdev,i=1, 2, ..., mje vdhai-tého vstupu au;, j=1, 2, ..., n je viha j-tého vystupu.

CCR model orientovany na vstupy (CCR-I) 1ze zapsat nap¥iklad jako tlohu linedrniho programovéni
(Cooper, Seiford, Zhu 2011) takto:

maximalizovat
z=u"y,,
za podminek
vix, =1, )
uty —-viX <o,
u:= e,
VZ=>e

Infinitezimdlni konstanta € zarucuje, Ze vSechny vahy vstupt a vystupt budou kladné. Pokud je
jednotka efektivni, pak jeji optimalni koeficient technické efektivnosti z (vypocitany modelem (2))
je roven jedné, naopak neefektivni jednotky maji uvedeny koeficient niz$i nez jedna. Model BCC-I
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s variabilnimi vynosy z rozsahu je lehce odlisny a zahrnuje jesté nenulovy parametr p pridany
k u¢elové funkci pro vypocet z a k levé strané nerovnosti v omezenich (Cooper, Seiford, Zhu 2011).

2 Data

Pro hodnoceni ekonomické efektivnosti podnika jsme pouzily data z databaze Albertina CZ Gold
Edition (Bisnode MagnusWeb, 2021), ktera erpa informace z uletnich zivérek podnika. Tato
databaze nam poskytla tidaje o vice nez 10 000 subjektech v Ceské republice, které maji ptidéleno
identifika¢ni ¢islo (IC) a které podle klasifikace ekonomickych ¢innosti (NACE) podnikaji v oblasti
[-Ubytovani, stravovani a pohostinstvi, tj. v sektorech 55 Ubytovani a 56 Stravovani a pohostinstvi.

Byly vybrany tdaje za roky 2017 a 2018, nebot dle analyzy ekonomického vyvoje v roce 2017 (CSU,
2017) rostla hruba ptidana hodnota v ubytovani, stravovani a pohostinstvi silnéj$im meziro¢nim
tempem (+3,5 %), nez v celém sektoru sluzeb, a to ptedevsim diky narastu v oblasti ubytovani, jde
tedy o rok, kdy I1ze ocekavat velkou konkurenci mezi subjekty z daného sektoru.

Pro DEA modely bylo nutné vytipovat vhodné vstupy a vystupy. Vstupy obvykle zahrnuji ukazatele
jako je pocet zaméstnanct, vlastni kapitdl ¢i osobni naklady. Tyto vstupy jsou zahrnuty v nasi
analyze také spolu s dalsimi tfemi, celkem tedy modely obsahuji téchto 6 vstupt:

e Poclet zaméstnanct (I1)
e Aktiva celkem (I2)

e Vlastni kapital (I3)

o Cizi zdroje (14)

e Vykonova spotteba (I5)
e Osobni naklady (I6)

Mezi vystupy obvykle figuruji trzby, zisky ¢i produkce. Vnasem pfipadé jsme zahrnuly tyto
3 vystupy:

o Trzby za prodané zbozi a vykony (O1)
e Provozni vysledek hospodateni (02)
o Vysledek hospodateni za ucetni obdobi (O3)

Udaje o vice nez 10 tisicich podnicich ve zkoumaném sektoru za rok 2017 a 2018 bylo nutné pred
vypolty upravit. Nejdfive byly vynechany subjekty s chybéjicimi udaji a poté byly vytazeny i
subjekty, u nichz byla zaznamenana néktera polozka vystup nulova nebo nékterad polozka vstupt
¢i vystupl zaporna (na tyto subjekty se chceme zamérit v dals$i analyze, nebot zaporné hodnoty
vétsinou naznacuji problémy v dané firmeé). Kone¢ny vzorek zahrnoval udaje o 2456 firmach pro
rok 2017 a 2347 firméch pro rok 2018. Vzhledem k velkému poctu podnika s O zaméstnanci jsme
se rozhodly analyzovat podniky oddélené dle poctu zaméstnanct (tj. velké nad 250 zaméstnancq,
sttedni nad 50 zaméstnanci a malé jsme rozdélili do kategorii nad 10 zaméstnancd, nad 0
zaméstnancti a s 0 zaméstnanci). Velikost podnika se odradzi i v primérnych hodnotach u vsech
sledovanych ukazatelt za rok 2017, kdy hodnoty smérem k mensim firmam klesaji (viz Tabulka 1).
Toto vSak vroce 2018 jiz neplati u subjektd bez zaméstnancd (viz Tabulka 2). kdy doslo
k vyraznému néarastu pramérnych hodnot oproti roku 2017. Pti srovnani procentniho zastoupeni
podnika podle velikosti v uvedenych letech se ukazuje také vyrazny nartist v poc¢tu analyzovanych
subjektd v kategorii s 0 zaméstnanci v roce 2018 oproti roku 2017 a naopak vyznamny pokles ve
vSech dalsich kategoriich (viz Obrazek 1).
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Obréazek 1: Procentni zastoupeni subjekt ve zkoumaném vzorku. Zdroj: vlastni zpracovani dle

Dle detailni analyzy jsme zjistily, Ze skute¢né velké procento podnikid sniZilo pocet zaméstnancti
oproti roku 2017 na nulu. Divody mohou byt riznorodé, véetné napt. ptechodu na jiné pracovné-
pravni vztahy, nez je klasicky zaméstnanecky pomér (i toto bude soucasti dalsich analyz, v tomto
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Tabulka 1: Priimérné hodnoty vstupt a vystupti za rok 2017

Velikost
podniku 1 12 I3 14 I5 16 o1 02 03
dle PoEtu (vks) (vtis. K&) | (vtis.K&) | (vtis. Ke) | (vtis. K&) | (vtis. Ko) | (vtis. K&) | (vtis. K&) | (v tis. K¢&)
zaméstnanci
velké 537 629390| 223838| 397558| 486984 | 178571| 863973 90587 66084
stfedni 98| 203500 93072 108218 79045 34559 | 143403 16356 12575
malé nad 10 22 30667 14875 15379 14961 5693 26881 3032 2422
malé nad 0 4 6282 3002 3186 3228 949 5601 651 491
malés 0 0 5611 2609 2964 2230 581 3565 522 396
Zdroj: Vlastni vypocty dle dat z databdze Albertina
Tabulka 2: Primérné hodnoty vstupt a vystupt za rok 2018

Velikost

podniku I1 12 I3 14 I5 16 o1 02 03

dle poctu (v ks) (v tis. K&) | (vtis. K&) | (vtis. K&) | (vtis. Ko) | (vtis. K&) | (vtis. Ko) | (vtis. K&) | (v tis. K&)
zaméstnanct
velké 544 | 708272 | 340137| 355141| 534610| 229116| 103974| 108003 77207
stfedni 88| 216039 116434 97218 88292 39443 | 155773 16748 15179
malé nad 10 21 38166 16690 21125 16092 6649 28993 3099 2186
malé nad 0 4 7703 4132 3457 3602 1177 6300 720 556
malés 0 0 13795 6670 6977 9759 3597 16908 1706 1258
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3 Vysledky a diskuze

Pro analyzu efektivnosti byly vyuzity modely orientované na vstupy, konkrétné CCR-I a BCC-, a to
pro kazdou skupinu podnik (dle po¢tu zaméstnanct) zvlast. Vypocty jsme vzhledem k poctu
srovnavanych jednotek provadély v programu MaxDEA. RozloZeni dle miry efektivity dle CCR-I
modelu pro rok 2017 ukazuje Obrazek 2. Je zde velmi ztetelné, Ze vétsina ze 17 velkych podnika
byla efektivnich (konkrétné 13 z nich), coz ale mtze byt zptisobeno pravé malym pocétem téchto
podnikd vzhledem k poctu vstupt a vystupt. U stfednich podniki jiz byl pocet podnika dostate¢né
velky, aby byl tento efekt eliminovan — ale i zde bylo témét 38 % stfednich podnika efektivnich, dle
BCC-I modelu dokonce témét 53 % (viz Tabulka 4). Pokud jsme pro analyzu spojily velké a stfedni
podniky dohromady, bylo ze 131 subjekti 45 (34 %) efektivnich dle CCR-I modelu (z toho 4 velké
a 41 stfednich), dle BCC-I modelu pak 63 (48 %) efektivnich, z toho 10 velkych a 53 stfednich
podnikd. Doslo tedy k drobnému poklesu poétu efektivnich podnikd, ale presto se primérna mira
efektivnosti udrzela nad 0,83 (CCR-I), resp. 0,90 (BCC-I).

S poklesem poctu zaméstnanct klesa u analyzovanych subjektt i procento efektivnich a primérna
mira efektivity. Obdobné vysledky jsme ziskalyi z analyz za rok 2018. Tabulka 3 zobrazuje rozlozeni
miry efektivnosti dle velikosti podnikt. I zde se bohuzel nevyhneme faktu, Ze témé¥ viechny (dle
BCC--I modelu v8echny) velké podniky patfi mezi efektivni (nebot jich je pouze 9, tj. opét velmi
malo vzhledem k poétu pouzitych vstupi a vystupt). Znovu tedy bylo nutné spojit velké a stredni
podniky a az poté vypocitat miry efektivnosti. Z celkového poctu 70 subjektt (9 velkych, 61
sttednich podnikd) jich bylo efektivnich 31 (44 %) dle CCR-I modelu (z toho 5 velkych a 26
sttednich), dle BCC-I modelu bylo efektivnich 45 podnika (64 %), z toho 8 velkych (tj. témér
vSechny) a 37 stfednich podniki. I zde dochazi k drobnému poklesu poctu efektivnich podnikd, ale
procento efektivnich je vyssi oproti roku 2017. Z vysledki tedy vyplyva, Ze v kategorii velkych
a stfednich podnikd zistalo méné subjektd nez vroce 2017, ale jejich efektivita byla vyssi.
Primérna mira efektivnosti se posunula nad 0,91 (CCR-I), resp. 0,95 (BCC-I). Také zde s poklesem
poctu zaméstnanci klesd procento efektivnich podniki a stoupa procento subjektt s efektivitou
niz8i nez 0,5. Pramérnd efektivita vroce 2018 ve vSech skupinich podnikd, kromé téch bez
zaméstnancu, oproti roku 2017 vzrostla (viz Tabulka 4 a Tabulka 5).
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Obréazek 2: Vysledky CCR-I modelu, rozloZeni dle miry efektivnosti v roce 2017.
Zdroj: Vlastni vypocty dle dat z databize Albertina
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Tabulka 3: Vysledky CCR-I modela pro rok 2018

Mira efektivity stfedni malé nad 10 malé nad 0 malé s 0 zam

0-0,1 1,01% 8,18%
0,1-0,2 6,07% 22,04%
0,2-0,3 13,83% 23,43%
0,3-0,4 1,59% 17,37% 18,54%
0,4-0,5 6,69% 21,08% 11,90%
0,5-0,6 11,15% 11,13% 6,06%
0,6-0,7 4,92% 14,33% 8,26% 3,14%
0,7-0,8 6,56% 16,56% 4,55% 1,75%
0,8-0,9 13,11% 14,33% 3,88% 1,02%
0,9-1 75,41% 35,03% 12,82% 3,94%

Zdroj: Vlastni vypocty dle dat z databdze Albertina

Zda se tedy, Ze pro sektor Ubytovani, stravovani a pohostinstvi plati zavislost miry efektivity na
velikosti podniku a velmi malé podniky ¢i podniky bez zaméstnanca ve velké vét$iné nepatti mezi
efektivni. Podobné vysledky zmiriuji i Pulina, Detotto a Paba (2010), kte¥i p#i studii italskych hotela
také narazili na situaci mnoha velmi malych podniki, které pak ve vétsiné pripadt nedosahuji
vysoké miry efektivnosti. Jednim z divodd mutze byt nedostatek vazeb nadany trh ¢ slabsi
marketing, ¢imz tyto malé podniky ztriceji ve srovndni s jejich vétsimi konkurenty. Auto#i zminéné
italské studie uvadi, Ze nejefektivnéjsi byly v ramci jejich analyz st¥edné velké podniky (nerozdélili
je vdak dle poc¢tu zaméstnanc, ale dle vyse ro¢niho obratu, u st¥tedné velkych $lo o 10-50 mil. Eur)
nasledované malymi (z pohledu vyse ro¢niho obratu mezi 2-10 mil. Eur). Ackoli je nade déleni
zaloZeno na poctu zaméstnancd, vysledky jsou obdobné, nejefektivnéjsi jsou velké a st¥edné velké
podniky, a to i pti seskupeni vech subjektt dohromady bez ohledu na pocet zaméstnanct (Tabulka
6). Jediny vykyv zde zaznamendva skupina bez zaméstnancd, a to zejména v roce 2018, této analyze

se budeme vénovat v navaznych publikacich.

Tabulka 4: Vysledky DEA modelt pro rok 2017

CCR-1 BCC-I
Velikost podniku | FoCet | pocet % z dané | pram. pocet % z dané |pram.
dle po¢tu zaméstnanci | fifem | efektivnich | skupiny | efektivita | efektivnich | skupiny | efektivita
velké 17 13 76,47% 0,948 14 82,35% 0,971
stfedni 114 43 37,72% 0,849 60 52,63% 0,917
malé nad 10 687 56 8,15% 0,531 114 16,59% 0,736
malé nad 0 1360 78 5,74% 0,371 211 15,51% 0,522
malé s 0 278 37 13,31% 0,436 71 25,54% 0,571
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Tabulka 5: Vysledky DEA modelt pro rok 2018

CCR-1 BCC-I
Velikost podniku Polet | pocet % z dané | pram. pocet % z dané |pram.
dle poétu zaméstnancd | fiteM | efektivnich | skupiny | efektivita | efektivnich |skupiny | efektivita
velké 9 8 88,89% 0,994 9| 100,00% 1,000
st¥edni 61 30 49,18% 0,932 40 65,57% 0,971
malé nad 10 314 70 22,29% 0,781 116 36,94% 0,870
malé nad 0 593 64 10,79% 0,509 177 29,85% 0,647
malé s 0 1370 48 3,50% 0,329 119 8,69% 0,430

Zdroj: Vlastni vypocty dle dat z databdze Albertina

Tabulka 5: Vysledky DEA-BCC- modelt pro rok 2018 (vSechny subjekty dohromady)

BCC-I velké sttedni malé10 malé nadO malés 0
efekt. 5 7 17 36 119
celkem 9 61 314 593 1370
procento 56% 11% 5% 6% 9%
Zdroj: Vlastni vypocty dle dat z databdze Albertina
/ v
Zaver

Tento ¢lanek je zaméren na analyzu ekonomické efektivnosti ceskych podnikd v odvétvi ubytovani,
stravovani a pohostinstvi v letech 2017 a 2018 s vyuZzitim modelt analyzy obalu dat (DEA). Jedna
se o prvotni analyzu dat a generovani hypotéz pro dalsi analyzy.

Regersi zahrani¢ni literatury bylo zji§téno, Ze auto#i Ramirez-Hurtado a Contreras (2017), Reynolds
a Thompson (2007), Min, Min a Joo (2009) a Pulina, Detotto a Paba (2010) pouzili v oblasti
cestovniho ruchu, ubytovani ¢i pohostinstvi také DEA modely pro méfeni efektivnosti podniku.

Na vy¢isténd data byly aplikovany dva typy modeld analyzy obalu dat, konkrétné modely
orientované na vstupy: CCR-I (Charnes, Cooper a Rhodes) a BCC-I (Banker, Charnes, Cooper)
zaloZené na 6 vstupech a 3 vystupech. Podniky byly nejprve rozttidény do 5 skupin podle poctu
zaméstnancl. Vysledky ukazaly, Ze skore efektivnosti je zavislé na velikosti podniku. Mira efektivity
u velkych a stfednich podnika vychazi znatelné vyssi nez u podnikd s méné zaméstnanci. Malé
podniky a podniky bez zaméstnanci vét$inové nepatii mezi efektivni. Spoklesem poctu
zaméstnanct klesa procento efektivnich podnik a stoupa procento subjekti s nizkou efektivitou,
a to i vptipadé analyzy vsech subjektd dohromady. Jedinou vyjimkou je skupina subjektd bez
zaméstnanct, kde efektivity ve srovnani s ostatnimi podniky mirné stoupla (zejména pro rok 2018).

Logickym pokra¢ovanim analyzy zkoumaného odvétvi ubytovani, stravovani a pohostinstvi bude
finan¢ni analyza vytipovanych skupin podnikd. Z predbéznych vypoétt vyplyva, Ze zastoupeni
efektivnich podnika v jednotlivych velikostnich skupinach je velmi podobné zastoupeni podniki
spliujicich doporucené trovné jednotlivych ukazatelt ¢i pravidel.

Podékovani
Prispévek byl podpofen vramci interniho projektu Vysoké $koly polytechnické Jihlava - Tvaréi

podpora katedry ekonomickych studii - INT/2022/0008 s nizvem Atributy fizeni vykonnosti
podniku a faktory, které ji ovliviiuji.
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ZMENY V EKONOMICKEJ VYKONNOSTI
V STATOCH VYSEHRADSKEJ SKUPINY

CHANGES IN THE ECONOMIC PERFORMANCE OF THE VISEGRAD GROUP
COUNTRIES

Jana Masarova, Eva Koisova

Abstrakt

Viadsina vyspelych statov sa snazi o zvySovanie ekonomickej vykonnosti, ktora je vyrazom ich
hospodarskej tispesnosti a konkurencieschopnosti. V ¢lanku sa venujeme hodnoteniu ekonomicke;j
vykonnosti $titov Vysehradskej skupiny pomocou magického Stvoruholnika, pricom sme
analyzovali ukazovatele: tempo rastu HDP, nezamestnanost, inflacia a vonkaj$ia rovnovaha. Vyvoj
tychto ukazovatelov skimame v rokoch 2007-2020 a hodnotime vykonnost $titov Vysehradske;j
skupiny magickym $tvoruholnikom za roky 2009 a 2020. Dospeli sme k vysledku, Ze v roku 2009
najlepsie plnenie cielov hospodarskej politiky dosiahla Ceska republika. V roku 2020 hodnoty
magického stvoruholnika zlepsili vsetky $taty Vysehradskej skupiny, ale doslo k zmene poradia
$tatov, ked najlepsie hodnotenie dosiahlo Polsko.

Kla¢ové slova: vykonnost, konkurencieschopnost, Vysehradska skupina, magicky $tvoruholnik

Abstract

Most developed countries strive to increase economic performance, which is an expression of their
economic success and competitiveness. In this article, we evaluate the economic performance of the
Visegrad Group using a magic square, while analysing the indicators of GDP growth rate,
unemployment, inflation and external balance. We examine the development of these indicators in
2007-2020 and evaluate the performance of the Visegrad Group countries in 2009 and 2020 using
a magic square. We have come to the conclusion that in 2009 the Czech Republic achieved the best
fulfilment of economic policy objectives. In 2020, the values of the magic quadrant were improved
in all the states of the Visegrad Group, but the order of the states changed when Poland achieved
the best rating.

Keywords: performance, competitiveness, Visegrad Group, magic square

JEL classification: E1, E6, O1
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Uvod

Jednym zo zdkladnych cielov kazdého Stitu je zvySovanie jeho ekonomickej vykonnosti
a konkurencieschopnosti, ktoré si odrazom ekonomickej ispesnosti statu. Aj z uvedeného dévodu
sa predstavitelia Statov vyuzitim vhodnych nastrojov hospodarskej politiky usiluju o splnenie
zakladnych cielov tykajacich sa priaznivého vyvoja kltu¢ovych makroekonomickych ukazovatelov.
Jednym zo spdsobov zhodnotenia vykonnosti ekonomiky je vyuzitie tzv. magického stvoruholnika.

Cielom nasho prispevku je zhodnotit aporovnat vyvoj kluc¢ovych makroekonomickych
ukazovatelov v §tatoch Vysehradskej skupiny (V4) a prostrednictvom magického $tvoruholnika
zhodnotit ich ekonomickt vykonnost. Za kluc¢ové makroekonomické ukazovatele budeme
povazovat ukazovatele, ktoré vstupuju do zobrazenia magického $tvoruholnika, t.j. tempo rastu
hrubého domiceho produktu, miera nezamestnanosti, miera inflicie, vonkaj$ia rovnoviha.
Skiimanym ¢asovym radom st roky 2007-2020. Udaje ¢erpame z databazy The World Bank.

1 Ekonomicka vykonnost a konkurencieschopnost
statov

Vykonnost jednotlivych narodnych ekonomik sa hodnosti na zdklade réznych oblasti fungovania
spolo¢nosti a Grovne Zivota jej obyvatelov. MéZe ist o hodnotenie ekonomickej trovne, drovne
ludského rozvoja, prosperity, konkurencieschopnosti, spolo¢enského blahobytu ¢i ekonomickej
slobody. Ekonomicku vykonnost v zmysle Drakovej (2012) mozno indikovat ako trendy vo vyvoji
rozhodujicich makroekonomickych indikatorov Statu, respektive ako dosiahnuté vysledky
fungovania ekonomiky ako celku v urc¢itom obdobi, ktoré st zaznamenavané a posudzované na
zdklade vybranych ukazovatelov.

Vykonnost ekonomiky tuzko suvisi sjej konkurencieschopnostou. Konkurencieschopnost ako
ekonomicka kategoria sa v ekonomickej tedrii vyskytuje od druhej polovice 20. storocia. S rastom
internacionalizacie spolocenskej vyroby a prehlbovanim procesu medzinarodnej delby prace rastie
vyznam tohto pojmu. Podla Cabinovej a kol. (2020) v sti¢asnosti existuje niekolko definicii globéalnej
konkurencieschopnosti. Svetové ekonomické férum, ktoré od roku 1979 hodnoti
konkurencieschopnost krajin na medzinirodnej drovni, ho definuje ako stubor institacii, politik
a faktorov urcujacich urovenn produktivity krajiny. Meniace sa ekonomické, socidlne, politické
a dalsie faktory spdsobuju rozdiely v globélnej konkurencieschopnosti ekonomik, takZe nutia
ekonomiky komplexnejsie analyzovat ich konkurenént udroven (Krivosudskd, 2021). Ivanova
a Cepel (2018) uvadzajt, ze konkurencieschopnost je atribut trhu, podla ktorého je krajina schopna
v podmienkach volného trhu vyrabat produkty a poskytovat sluzby. V sivislosti s meranim trovne
narodnej konkurencieschopnosti sa skima, ako sa dokédze ekonomika uréitého $tatu presadit
v domdicej a medzinidrodnej hospodarskej sutazi, ¢o je odrazom wuplatnenia faktorov
konkurencieschopnosti a inova¢nej vykonnosti regiéonov v urditej konkrétnej ekonomike (Ivanova,
Kordo§, 2017). Ochotnicky, Kiseldkovd (2019) vo svojej monografii svyuzitim porovnania
postavenia Slovenskej republiky pomocou globadlnych syntetickych indexov a subindexov
konkurencieschopnosti pontkaji pohlad na klucové bariéry, ale aj na atraktivne faktory
konkurencieschopnosti slovenskej ekonomiky v porovnani s inymi krajinami.

Vykonnost ekonomik sa zvycajne hodnoti prostrednictvom zdkladnych makroekonomickych
ukazovatelov, pricom najcastej$ie sa vyuZiva hruby domaci produkt (HDP), resp. hruby domaici
produkt na obyvatela, tempo rastu redlneho HDP, miera zamestnanosti, miera nezamestnanosti,
miera infldcie, ukazovatele vonkajsej rovnovihy a pod. Zndmym spésobom hodnotenia vykonnosti
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ekonomiky a plnenia jej cielov je princip magického $tvoruholnika. Okrem toho sa vyuzivaju
aj rozne viackriteridlne sp6soby hodnotenia vykonnosti ekonomiky, s vyuzitim tradi¢nych
i alternativnych ukazovatelov vykonnosti.

Na zadklade nazorov Nicolasa Kaldora, ktory za zdkladné ukazovatele hodnotiace plnenie cielov
hospodarskej politiky povazoval HDP, zamestnanost, inflaciu a obchodnt bilanciu vytvoril nemecky
ekoném a byvaly minister financii Karl Schiller grafické zndzornenie plnenia tychto cielov
s vyuzitim principu magického $tvoruholnika. Stvoruholnik sa nazjva magickym z dévodu
rozpornosti $tyroch zdkladnych hospodarskych cielov, ktoré nemozno naraz dosiahnut (Hamdini,
Gaidi, 2021). Picek (2017) pripomina, Ze zatial ¢o niektoré z tychto cielov sa navzijom dopliaja
(vysoky rast HDP a nizka nezamestnanost), iné mézu byt nachylné k nepriaznivym kompromisom
(nezamestnanost a inflacia prostrednictvom Phillipsovej krivky, vysoky rast HDP a vyvazeny bezny
ucet platobnej bilancie).

V magickom $tvoruholniku je mozZné aj na zdklade vizuilnej grafickej podoby pomerne jednoducho
zhodnotit plnenie zdkladnych ekonomickych cielov, resp. porovnat ich plnenie v ur¢itom ¢asovom
rade alebo uskuto¢nit porovnanie plnenia cielov vo viacerych $tatoch. Zdkladny princip zostrojenia
magického $tvoruholnika spo¢iva v tom, Ze lepsie dosahované hodnoty skimanych ukazovatelov sa
zachytdvaju na vonkajsie strany jednotlivych polpriamok, horsie plnenie cielov je zndzornené vo
vnutri §tvoruholnika.

Hodnotenie vykonnosti ekonomik je predmetom mnohych vyskumnych pric, viaceré z nich sa
zameriavaju bud na skdmanie vyvoja vybranych ukazovatelov (Spisdkova a Pétrova, 2011; Kiss,
2018), pripadne na hodnotenie vykonnosti vyuZivaja vyssie uvedeny magicky $tvoruholnik (Sivak

a Stanék, 2011; Drakova, 2012; Medrano-B, Teixeira, 2013; Firme a Teixeira, 2014; Nehme, 2014;
Hamdini a Gaidi, 2021, Ozkaya a Alhuwesh, 2021).

2 Ciele a metédy

Cielom nasho prispevku je zhodnotit a porovnat vyvoj klucovych makroekonomickych
ukazovatelov v S$tatoch VysSehradskej skupiny a prostrednictvom magického $tvoruholnika
zhodnotit ich ekonomicka vykonnost. Hodnotime teda vykonnost ekonomik Slovenskej republiky
(SR), Ceskej republiky (CR), Madarska a Polska v rokoch 2007-2020. Vychddzali sme zo
Statistickych tdajov, ktoré vo svojej databaze zverejituje The World Bank.

Za kli¢ové makroekonomické ukazovatele budeme povazovat nasledovné:

e tempo ekonomického rastu (tempo redlneho hrubého domaceho produktuv % - g),

e nezamestnanost (miera nezamestnanosti v % - U),

e cenova hladina (miera inflacie v % - P),

e vonkajsia rovnovaha (podiel salda bezného uc¢tu platobnej bilancie na HDP v % - B).
V ¢lanku je vyuzitd analyza ¢asového radu skimanych ukazovatelov za roky 2007-2020, dalej bola
uskuto¢nend vzdjomna komparécia skimanych ukazovatelov v §tatoch V4 a nasledne bola pouZita
syntéza.
Pomocou hodnét tychto ukazovatelov sme zostrojili magicky Stvoruholnik prostrednictvom

prepocitanych udajov (g°, U, P, B") v zmysle vyskumu Hamdini a Gaidi (2021).
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Za limitné hodnoty skimanych ukazovatelov budeme pouZivat nasledovné:
-7<g<7;, -5<B<5; 62P22; 152U22.

Na zaklade toho vypocitame obsah magického stvoruholnika kazdého statu Vysehradskej skupiny
v dvoch porovnavanych rokoch: 2009 a 2020 nasledovne:

plochaMSzE(g><U+U><P+P><B+B><g)

Hodnota plochy magického $tvoruholnika v pripade idedlneho plnenia skimanych ukazovatelov by
bola 1. Skutoéné hodnoty, ktoré jednotlivé staty dosiahli, sa pohybuji od 0 do 1.

3 Vysledky a diskusia

Obsahom tejto Casti je skimanie vyvoja vybranych ukazovatelov vykonnosti ekonomik $titov
Vysehradskej skupiny, prostrednictvom rastu HDP, miery nezamestnanosti, miery inflicie, podielu
salda bezného uctu platobnej bilancie na HDP. V druhej ¢asti zhodnotime vykonnost $titov V4
pomocou magického stvoruholnika v dvoch krizovych rokoch 2009 a 2020.

3.1 Vyvoj vybranych ukazovatelov vykonnosti v $tatoch
Vys$ehradskej skupiny

Zakladnym parametrom prosperity ekonomiky je vyska vytvoreného hrubého domaceho produktu
a indikatorom jeho vyvoja je rast HDP (Habanik, 2005). V tejto suvislosti je cielom dosahovanie
priaznivého udrZatelného tempa rastu hrubého domdceho produktu, ¢o sa vyhodnocuje na zdklade
tempa rastu redlneho HDP, t.j. HDP oceneného v stalych cenach. Vyvoj tempa rastu HDP v statoch
Vysehradskej skupiny je zndzorneny v obrazku 1.
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Obrazok 1: Vyvoj tempa rastu HDP (%). Zdroj: The World Bank, vlastné spracovanie

Ako vyplyva z obrazku 1, tempo rastu HDP sa v rokoch 2007-2020 vyvijalo kolisavo. Najvyssia
zaznamenand hodnota ekonomického rastu bola v SR v roku 2007, a to 10,83%. V roku 2007 aj CR
a Pol'sko dosiahlo najvyssie tempo ekonomického rastu za sledované obdobie, naopak v Madarsku
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bol v tomto roku zaznamenany velmi nizky rast HDP, iba 0,28%. V roku 2009 boli vsetky staty
zasiahnuté hospodarskou recesiou, ¢o sa v SR, CR a Madarsku prejavilo aj v prudkom poklese HDP,
¢im tempo rastu HDP dosiahlo zaporné hodnoty (SR: -5,46%, CR: -4,66%, Madarsko: -6,6,%).
Negativny vplyv hospodarskej recesie na tieto $taty bol sposobeny ich zna¢nou otvorenostou a tiez
tym, Ze tato recesia bola externym Sokom, ktorému nebolo mozné zabranit. Ekonomika Polska
nebola recesiou tak vyrazne zasiahnutd, a hospodarska kriza sa prejavila iba spomalenim rastu HDP.

Po odzneni hospodarskej krizy sa este pokles HDP prejavil v Madarsku v roku 2012 a v CR v rokoch
2012 a2013. Nasledoval priaznivy vyvoj, aj ked uz neboli dosahované také vysoké tempa
ekonomického rastu. Tento trend vSak zastavila pandémia COVID-19, ktora ako neocakavany
mimoekonomicky faktor ovplyvnila celospolocensky vyvoj. V snahe o prerusenie $irenia ochorenia
boli prijaté silné restrik¢éné opatrenia, bola prerusend vyroba v mnohych podnikoch a obmedzené
poskytovanie viacerych sluzieb, ¢o sa najmi v 2. §tvrtroku 2020 prejavilo v prudkom poklese HDP.
Hoci po uvolneni opatreni sa situdcia mierne zlepsila, roény pokles HDP bol zaznamenany vo
vietkych statoch Vysehradskej skupiny. V. CR HDP poklesol redlne o 5,79%; v SR a Madarsku bol
pokles HDP podobny (4,36% resp. 4,68%). Polsko zaznamenalo miernejsi pokles HDP, o 2,54%.

Od vyvoja HDP bezprostredne zavisi situdcia na trhu prace. Miera nezamestnanosti vyjadruje
skuto¢nost, aka ¢ast pracovnej sily nemd zamestnanie, ale pracu si hlad4 a je ochotnd nastupit do
zamestnania. Obrazok 2 znazorriuje vyvoj miery nezamestnanosti v §titoch Vysehradskej skupiny
v rokoch 2007-2020.
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Obrazok 2: Vyvoj miery nezamestnanosti (%). Zdroj: The World Bank, vlastné spracovanie

Priaznivy rast HDP v roku 2007 sa v §tatoch Vysehradskej skupiny prejavil aj v priaznivom vyvoji
nezamestnanosti a v nasledujicom roku vidiet jej dalsi pokles, s vynimkou Madarska. Hospodarska
recesia sa prejavila ndrastom nezamestnanosti a situdcia na trhu prace sa nezlepéila tak rychlo, ako
v pripade HDP. Avsak po roku 2013 uZz méZeme pozorovat vo vsetkych $tatoch Vysehradskej
skupiny zniZovanie nezamestnanosti, anajnizs$ie hodnoty boli zaznamenané vroku 2019.
Burksaitiene a kol. (2019) poukazuju, Ze v tomto obdobi Eurépa, zazivala ekonomicky rast, ktory
bol mimoriadne naroény na pracovnu silu. Nasledné rozsirenie pandémie COVID-19 sa prejavilo aj
na trhu prace, kedZe ozamestnanie prisli najmd zamestnanci z najviac postihnutych odvetvi
(ubytovacie a stravovacie sluzby, umenie a kultira, ¢innosti re$taurdcii a pohostinstiev,
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maloobchod a stavebnictvo apod.). Na druhej strane vsak mozno konstatovat, Ze narast
nezamestnanosti nebol taky vyrazny ako v roku 2009, najma z dévodu opatreni §titu na udrzanie
zamestnanosti.

sV v

2,01%. Naopak SR patri medzi $taty s vysokou mierou nezamestnanosti, ked v rokoch 2010 a 2013
prekrodila aroven 14%.

Cenova stabilita je dalsim z délezitych ekonomickych cielov a je prejavom fungovania pefiazného
trhu. Odborné kruhy za stabilnt cenova hladinu povazuji infldciu na trovni 2%. Obrazok 3
zndzornuje vyvoj miery inflicie v $tatoch Vysehradskej skupiny meranej indexom spotrebitel'skych
cien.
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Obrazok 3: Vyvoj miery inflicie (%). Zdroj: The World Bank, vlastné spracovanie

Miera inflacie zaznamenala kolisavy vyvoj najma v prvej polovici sledovaného obdobia. Najvyssia
inflacia bola v roku 2007 v Madarsku, az na trovni 7,96%. Od roku 2012 do roku 2015 sa infl4cia
znizovala, dokonca v SR, Madarsku a Pol'sku dosiahla zdporné hodnoty, teda defliciu. V roku 2020
sa miera inflacie v $tatoch Vysehradskej skupiny pohybovala od 2 do 3,4%. Zaujimavé je, Ze kym do
roku 2012 boli hodnoty miery inflicie v §titoch Vysehradskej skupiny zna¢ne odlisné, v dalsich
rokoch bol vyvoj miery inflacie v tychto $tatoch velmi podobny.

Rovnovéaha v oblasti vonkajsich ekonomickych vztahov (vonkajsia rovnoviha) ako jeden z cielov
hospodarskej politiky sa hodnoti prostrednictvom ukazovatela podiel salda bezného uctu platobnej
bilancie na HDP v %. Tento ukazovatel méze dosahovat kladné alebo zaporné hodnoty v zavislosti
od kladného, prip. zaporného salda bezného uctu platobnej bilancie (obrazok 4).
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Obréazok 4: Vyvoj podielu salda bezného tctu platobnej bilancie na HDP (%) Zdroj: The World
Bank, vlastné spracovanie

Ako je z obrazku 4 zrejmé, $taty Vysehradskej skupiny v plneni tohto ciela nemozno hodnotit prilis
pozitivne, najmi v prvej polovici sledovaného obdobia. Najhorsia hodnota bola zaznamenana
v Madarsku v roku 2007, kedy podiel salda bezného u¢tu platobnej bilancie na HDP dosiahol -
7,28%. V dalsich rokoch sa viak tento ukazovatel v Madarsku vyrazne zlepsil a v rokoch 2010-2018
bolo dosiahnuté kladné saldo bezného uctu platobnej bilancie, v roku 2016 dokonca 4,55% z HDP.
Postupné zlep$ovanie vonkajéej rovnovihy mézeme pozorovat aj v pripade CR a Polska. Odlina
bola situécia v SR, ked v rokoch 2012-2014 bolo dosiahnuté kladné saldo bezného tétu platobne;j
bilancie, av§ak v nasledujucich rokoch bolo opit zaporné, a situicia sa zlepsila az v roku 2020.
V roku 2020 dosiahli CR a Polsko najvyssie pozitivne hodnoty vonkajej rovnovihy, naopak
v Madarsku sa situdcia zhor$ovala uz od roku 2017 a v roku 2020 bola hodnota tohto ukazovatela
-1,48%.

3.2 Zhodnotenie vykonnosti $tatov Vysehradskej skupiny

V tejto Casti uskuto¢nime zhodnotenie vykonnosti §tatov Vysehradskej skupiny v dvoch rokoch,
v ktorych staty Vysehradskej skupiny postihla recesia, resp. spomalenie ekonomického rastu, teda
v rokoch 2009 a 2020, prostrednictvom magického $tvoruholnika. Obrazok 5 znazoriiuje magicky
stvoruholnik za rok 2009.
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Obrazok 5: Zhodnotenie vykonnosti $tatov V4 v roku 2009. Zdroj: vlastné spracovanie

Ako sme uz v ¢asti 3.1 uviedli, v roku 2009 sa v statoch Vysehradskej skupiny prejavila hospodarska
recesia, ktord bola neo¢akdvanym vonkaj$im Sokom a spdsobila zhorsenie ekonomickej vykonnosti
a situdcie na trhu prace. Najlepsie hodnoty ekonomického rastu dosiahlo Polsko, kde sa rast HDP
oproti predchadzajicim rokom iba spomalil. Nezamestnanost bola najnizsia v CR, podobne aj
infldcia. Najlepsie hodnoty vonkajsej rovnovahy, avsak stile zaporné, dosiahlo Madarsko.

Situdcia vroku 2020 bola oproti roku 2009 zisadne odlisnd, ¢o sa prejavilo aj v grafickom
znazorneni magického $tvoruholnika (obrizok 6).
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Obrazok 5: Zhodnotenie vykonnosti $tatov V4 v roku 2020. Zdroj: vlastné spracovanie

V roku 2020 bola vo vsetkych statoch Vysehradskej skupiny niZ$ia nezamestnanost ako v roku
2009, lepsie vysledky boli zaznamenané aj v CR a v Polsku v oblasti vonkajsej rovnovahy. Miera
inflacie bola najnizsia v SR, avsak ani v ostatnych statoch Vysehradskej skupiny nebola inflacia prilis
vysoka. Najhorsie vysledky boli zaznamenané v pripade ukazovatela tempo ekonomického rastu,
pretoze vo vSetkych skimanych statoch doslo kpoklesu HDP, najnizsi pokles HDP bol
zaznamenany v Polsku.

Ako uvadza CSU (2021), rok 2020 bol pre ¢eskti ekonomiku najhorsim za obdobie jej samostatnej
existencie. Redlny HDP zaznamenal rekordny pokles, spotrebitelské ceny rastli najmi vplyvom
rastu cien potravin anealkoholickych ndpojov, alkoholu, tabaku, byvania a energii.
Nezamestnanost sa v8ak vdaka vladnym stabiliza¢nym programom prili§ nezvysila. Z dévodu
pandémie doslo k poklesu vyvozu, ale k este vic¢siemu poklesu dovozu asaldo bezného uctu
platobnej bilancie dosiahlo prebytok.

Aj v SR HDP vyrazne poklesol, pri¢om najvacsi pokles HDP bol zaznamenany v 2. $tvrtroku 2020.
Situdcia na trhu prace sa z dévodu vladnych opatreni na zachovanie pracovnych miest vyraznejsie
nezhorsila. Inflicia bola blizko 2% asaldo bezného uctu platobnej bilancie dosiahlo mierny
prebytok.

V Madarsku HDP poklesol o0 4,68% a nepriaznivé hodnoty dosiahlo saldo bezného tuétu platobnej
bilancie. Miera nezamestnanosti bola pomerne nizka, aspotrebitelské ceny rastli o 3,33%.
V pripade Pol'ska bol zaznamenany pokles HDP o 2,54%, av$ak podiel salda beZzného tétu platobne;j
bilancie na HDP dosiahol 2,9%. Inflicia bola takmer rovnaka ako v Polsku, av8ak miera
nezamestnanosti bola po CR druha najnizsia, a to 3,55%.

V poslednej casti prispevku uskutoénime vypocet obsahu magickych stvoruholnikov v statoch
Vysehradskej skupiny v rokoch 2009 a 2020. Vysledky st zndzornené v tabulke 1.
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Tabulka 1: Plocha magickych $tvoruholnikov stitov Vysehradskej skupiny

~ plochaMS  poradie = plochaMS  poradie |
SR 0,1174 3. 0,3465 3.
CR 0,3202 1. 0,3558 2.
Madarsko 0,0969 4, 0,2444 4.
Polsko 0,1890 2. 0,4073 1.

Zdroj: vlastné prepocty

V roku 2009 najlepsie plnenie cielov hospodarskej politiky dosiahla Ceska republika, ked plocha
magického Stvoruholnika predstavovala 32,02% z idedlnej hodnoty magického $tvoruholnika.
S vyraznym odstupom bolo na druhom mieste Polsko, najhorsie hodnoty dosiahlo Madarsko.
V roku 2020 sa situdcia zmenila: najlep$ie hodnotenie dosiahlo Polsko aj vdaka miernej$iemu
poklesu HDP. CR skon¢ila na druhom mieste, hoci obsah jej magického $tvoruholnika bol vyssi ako
v roku 2009. S miernym odstupom nasledovalo Slovensko a najhorsie hodnoty opit dosiahlo
Madarsko, ktoré sa vsak v porovnani s rokom 2009 vyrazne zlepsilo.

Z pohladu konkurencieschopnosti ekonomiky, ktoré vykazuju lepsie hodnoty HDP vytviraju
predpoklad, Ze vyprodukuju viac produktov, ale zniZovanie inflicie pomaha $tatom aj vo vztahu
k zahrani¢nému obchodu vytvirat konkurenént vyhodu subjektom podnikajucim v takejto
ekonomike. ZvySovanie nezamestnanosti v8ak vytvara bariéry pre rast ekonomiky ako celku, ¢o
moéze mat za nasledok zniZovanie konkurencieschopnosti ekonomiky daného $tatu. Vsetky
skimané staty Vysehradskej skupiny v roku 2020 zaznamenali oproti roku 2009 zlepSenie hodnoét
magického $tvoruholnika, ale najlepsie hodnotenie dosiahlo Polsko, aZ potom nasleduje CR
a s miernym odstupom nasledovalo Slovensko a najhorsie hodnoty dosiahlo Madarsko.

Zaver

Na hodnotenie ekonomickej vykonnosti $titov V4 sme vyuzili tradi¢né makroekonomické
ukazovatele: tempo rastu HDP, miera inflicie, miera nezamestnanosti a vonkajsia rovnovéha.

Z vyskumu vyplynuli zavery, Ze tempo rastu HDP sa v rokoch 2007-2020 vyvijalo kolisavo. Najvys$si
ekonomicky rast dosiahla v roku 2007 SR. V roku 2009 boli vietky $taty zasiahnuté hospodarskou
recesiou, ¢o sa vSR, CR a Madarsku prejavilo aj v prudkom poklese HDP a tempo rastu HDP
dosiahlo zdporné hodnoty. V Polsku sa kriza prejavila iba spomalenim rastu HDP. Po odzneni
hospodarskej krizy nasledoval priaznivy vyvoj, aj ked uZ neboli dosahované také vysoké tempa
ekonomického rastu. Priaznivy vyvoj zastavila pandémia COVID-19, ktora sa prejavila prudkym
poklesom HDP vo vsetkych $tatoch Vysehradskej skupiny.

Vyvoj HDP ovplyvnil aj situdciu na trhu prace. Recesia v roku 2009 zapricinila prudké zvysenie
nezamestnanosti. AZ po roku 2013 uz méZeme pozorovat vo vietkych statoch Vysehradskej skupiny
zniZovanie nezamestnanosti, a najniz$ie hodnoty boli zaznamenané vroku 2019. Rozsirenie
pandémie COVID-19 sa prejavilo aj na trhu prace, kedZe o zamestnanie prisli najma zamestnanci
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znajviac postihnutych odvetvi (ubytovacie a stravovacie sluzby, umenie a kultdra, ¢innosti
re$tauracii a pohostinstiev, maloobchod a stavebnictvo a pod.). Na druhej strane v$ak mozno
konstatovat, Ze narast nezamestnanosti nebol taky vyrazny ako vroku 2009, najmi z dévodu
opatreni $titu na udrZanie zamestnanosti. V celom sledovanom obdobi bola najnizsia
nezamestnanost v CR, dokonca v roku 2019 sa znizila na 2,01%. Naopak SR patri medzi $tity
s vysokou mierou nezamestnanosti.

Miera inflacie zaznamenala kolisavy vyvoj najma v prvej polovici sledovaného obdobia. Najvyssia
inflacia bola v roku 2007 v Madarsku. Od roku 2012 do roku 2015 sa inflacia zniZovala, dokonca
v SR, Madarsku a Polsku dosiahla zaporné hodnoty a $tity zacali bojovat s defldciou. V roku 2020
sa miera inflacie v statoch Vysehradskej skupiny pohybovala od 2 do 3,4%. Po roku 2012 mali
hodnoty miery inflacie v $tatoch Vysehradskej skupiny velmi podobny vyvoj.

Poslednym sledovanym ukazovatelom bola vonkaj$ia rovnovaha, ktord nemozno hodnotit prili§
pozitivne, najmi v prvej polovici sledovaného obdobia. Najhorsia hodnota bola zaznamenana
v Madarsku v roku 2007. Od roku 2011 doslo k postupnému zlep$ovaniu vonkajsej rovnovahy
mozeme pozorovat aj v pripade CR a Pol'ska. V roku 2020 dosiahli CR a Polsko najvyssie pozitivne
hodnoty vonkajsej rovnovihy, naopak v Madarsku sa situdcia zhorSovala avroku 2020 bola
hodnota tohto ukazovatela zaporna.

Ak porovname plochu magického $tvoruholnika, v roku 2009 najlepsie plnenie cielov hospodarskej
politiky dosiahla Ceska republika. V roku 2020 hodnoty obsahu magického §tvoruholnika zlepsili
vsetky $tdty, ale zmenilo sa poradie: najlepsie hodnotenie dosiahlo Polsko aj vdaka miernej$iemu
poklesu HDP. CR skoncila na druhom mieste a s miernym odstupom nasledovalo Slovensko
a najhorsie hodnoty dosiahlo Madarsko.

Uvedomujeme si, Ze na$ vyskum ma urcité obmedzenia, avsak predstavuje vychodisko pre
identifikaciu vplyvu mimoekonomickych faktorov (pandémia COVID-19 a prebiehajici vojensky
konflikt na Ukrajine) na ekonomickd vykonnost statov Vysehradskej skupiny.
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CHALLENGES FOR MEASURING THE
COMPETITIVENESS OF TOURISM
DESTINATIONS IN THE POST-COVID PERIOD

Monika Palatkov4, Jindfich Ploch

Abstract

The article deals with the issue of competitiveness in tourism and air transport at the level of
national, regional or local destinations. Traditional models for measuring the competitiveness of a
destination will undergo changes in connection with changes in the tourism and air transport
markets. The aim of the paper is to identify changes in measuring the competitiveness of the
tourism destinations in the post-covid period. The set of documents created and published by
relevant international organisation in tourism and air transport was used as data sources for the
thematic analysis (UNWTO, WTTC, ICAO and IATA). The method of thematic analysis is used to
identify new topics in tourism and air transport that will shift the concept of competitiveness in
tourism destination. The method of comparative analysis is used to determine whether and how
the areas of new trends in tourism and air transport are included in traditional models.

Keywords: destination competitiveness, tourism policy, transport policy, competitiveness model

JEL classification: Z30, Z38, R40, R48

139



Introduction

The covid-19 pandemic changed the tourism and air transport sectors not only in terms of quantity,
but also in terms of qualitative parameters. Tourism and air transport are among the sectors most
affected by the covid-19 crisis. A pandemic lasting more than two years is reflected in short-term
effects in both sectors, but there are also serious long-term consequences. National authorities will
need to establish recovery plans in line with relevant policies and in international cooperation with
public and private actors. Governments seek to formulate long-term policy goals for tourism
destinations so as to increase the resilience of both tourism and air travel. Even before the outbreak
of the pandemic, sustainability and competitiveness have long been key issues in tourism and
transport policies. It can be expected that the concept of competitiveness, its theoretical definition
and practical application in the tourism destination will face challenges from the public and private
sector.

The aim of the paper is to identify changes in measuring the competitiveness of the tourism
destinations in the post-covid period. The starting point is identification of the quantitative and
especially qualitative trends already visible today in the tourism and air transport sector. First, the
main qualitative trends in the development of tourism destinations, including transport
accessibility by air, will be detected. Subsequently, the identified areas of trends will be compared
with the areas covered by the destination competitiveness models. The discussion focuses on the
implementation of new trends in measuring competitiveness at the level of tourism destinations in
connection with air transport.

1 Theoretical background

Competitiveness theories following the traditional Ricardian theory of comparative advantage
emphasized the way of achieving competitive advantage through ownership of resources (resource-
based approach). A significant advance in the understanding and assessment of competitiveness
meant the 80th, with so called Harvard (position) approach represented by Michal Porter and the
Porter’s Five Forces Analysis and Porter's Diamond of National Competitiveness (Porter, 1990;
Porter, 2004). The generally accepted definition of competitiveness does not exist. Modification of
each definition differs, mostly depending on whether it is a competitiveness determined at the level
of individual entities (micro-level), the competitiveness delimited by the unit at the regional level,
the sector (meso-level) or the country (macro-level). (Palatkovd, Hrubcovd and Zichovd, 2014).
In general, competitiveness of a tourism destination can be defined as “the ability to achieve the
objectives - the ability of efficient, flexible and innovative way to use the resources in the way to
meet the interests of all stakeholders (e. g. customers, employees, owners, managers and residents.”
(Palatkova, Hrubcova and Zichova, 2014) Approaches to assessing the competitiveness of a tourism
destination can be divided into two groups. The first group consists of concepts emphasizing the
appreciation of resources, economic welfare, sustainability (Buhalis, 2000; Dupeyras and
MacCallum, 2013; Dwyer and Kim, 2003; Heath, 2002), while the second group represents theories
emphasizing the relative position vis-a-vis competitors (D’Harteserre, 2000; Hassan, 2000) based
on “the destination’s ability to create and integrate value-added products that sustain its resources
while maintaining market position relative to competitors” (Hassan, 2000). The concept of Ritchie
and Crouch (2003) lies between the concept of competitiveness as the appreciation of resources and
the acquisition of a competitive position vis-a-vis competitors. Ritchie and Crouch (2003) define
competitiveness in tourism as: “... its ability to increase tourism expenditure, to increasingly attract
visitors while providing them with satisfying, memorable experiences and to do so in a profitable
way, while enhancing the well-being of destination residents and preserving the natural capital of
the destination for future generations”. Dupeyras and MacCallum (2013) defines competitiveness
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in tourism as following: ,, Tourism competitiveness for a destination is about the ability of the place
to optimize its attractiveness for residents and non-residents, to deliver quality, innovative, and
attractive (e.g. providing good value for money) tourism services to consumers and to gain market
shares on the domestic and global market places, while ensuring that the available resources
supporting tourism are used efficiently and in a sustainable way“. The concept of destination
competitiveness as the optimization of resources, well-being of residents and preservation of
resources represented by some authors (Dupeyras and MacCallum, 2013; Martin, Guaita, Molina
and Sartal, 2019) is similar to the concept of competitiveness of tourism destination determining
the capacity to attract visitors and its ability to generate wealth (Guaita, Martin and Salinas, 2020).

Several key milestones can be identified in the development of destination competitiveness models.
The Destination Competitiveness Conceptual Model by Ritchie and Crouch (1999) can be
considered as the first complex model, subsequently refined to the updated version (Ritchie and
Crouch, 2003). Tourism destination competitiveness model developed by Ritchie and Crouch
(2003) is based on the above Porter's diamond model (Porter, 1990), but significantly extended and
adapted for the tourism industry. The evaluation factors include not only the micro (internal
environment), but also the macro environment factors (external, global environmental). The model
is composed of 36 aggregate indicators grouped into five areas - key resources and attractions,
support resources and factors, destination management, tourism policy, planning and
development, and supporting and empowering factors. The advantage of this model is its
complexity, with an emphasis on destination policy, planning and destination management.
(Palatkova and Hrubcova, 2014) It was the Crouche and Ritchie model (1999, 2000, 2003) that
inspired other tourism destination competitiveness models, especially the Dwyer and Kim’s
Integrated Model of Destination Competitiveness (Dwyer and Kim, 2003), Heath’s model (2002) or
Hassan’s model (2000). The Competitiveness Monitoring Model for Regions and Locations
(Palatkovd, Zichova and Hrubcov4, 2014) adapted for the conditions of destinations at the level of
regions and places in the Czech Republic is also based mainly on the Ritchie and Crouch model
(2003), but far more significantly includes demand factors and group of residents. The only
institution currently engaged in complex evaluating tourism destination competitiveness at the
national level is the World Economic Forum, monitoring the national competitiveness in tourism
through the Travel and tourism competitiveness index (TTCI). The TTCI consists of four pillars,
namely enabling environment, travel and tourism policy and enabling conditions, infrastructure
and natural and cultural resources. (WEF, 2019)

In the air transport sector, competitiveness models have not been developed in terms of destination
competitiveness models. Although standard data sets are monitored in the civil aviation sector
comparing the capacity and performance indicators, there are no comprehensive models of
competitiveness in civil aviation. Despite the lack of complex models, a number of indicators and
drivers can be found in air transport. Price competitiveness, quality, profitability, productivity, cost,
market share, timeliness or safety can be considered as the main indicators for competitiveness of
full-service airlines (e. g. Delbari et al, 2016; Forsyth and Dwyer, 2010; Chikan, 2008; Merkert and
Pearson, 2015). Linden, Wittmer and Feltscher (2017) bring an airport competitiveness model
compiled on the basis of Zurich airport and highlight he growing competition related to change of
airline competition from routes level to strategic alliances. They include into the model the
managerial factors (revenue per passenger, net profit per passenger), facility factors (e.g. capacity,
capacity expansion), service factors (airport charges, service performance and delay), demand
factors (e.g. induced force of demand, airlines and frequency) and environmental factors
(environmental effect on vicinity, accessibility). Probably the closest relation between air transport
and destinations competitiveness is offered by the different versions of connectivity index
measured by IATA, ACI or World Bank. (IATA, 2020). Increasing connectivity of air transport has a
positive effect on the attractiveness of the destination, people mobility, market access, airport
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industry density or export and import as well as inward and outward investment which contributes
to the long-term resistance and development of the destination. (IATA, 2020)

2 Data and methodology

The aim of the article is to identify changes in measuring the competitiveness in the region - tourism
destinations in the post-covid period. Two research questions are set in terms of changes in tourism
and air transport competitiveness concept. Firstly, what trends can be detected in the tourism and
air transport sector in the period of post-pandemic recovery, on the development platform of the
region, resp. tourism destinations. Secondly, how the key trends in tourism and air transport can
affect the concept and way of measuring the competitiveness in a tourism destination?

The following thesis belongs to the group of working assumptions of the solved problem. Firstly,
trends in tourism and aviation are much more than before the pandemic, focused on sustainability,
digitization (use of ICT), better understanding of demand trends, health and hygiene requirements
and an emphasis on ensuring safety and security. The strengthening of these trends will affect the
way of education and training or the required profiles of future employees in tourism and air
transport. Secondly, qualitative change in these sectors will be reflected in the concept of
competitiveness of tourism destinations. The destination competitiveness models will take these
aspects into account in order to strategically plan the development of destinations that are more
resilient to changing conditions.

2.1 Data

The set of documents published by relevant international organisation in tourism and air transport
was used as data sources for the thematic analysis, namely the United Nations World Tourism
Organisation (UNWTO), the World Travel and Tourism Council (WTTC), the International Air
Transport Association (IATA) and the International Civil Aviation Organisation (ICAO). The set of
research studies, strategic recommendations or others based on the expert opinion of influencers
and decision-makers was subjected to a thematic analysis.

The set of the UNWTO documents includes Supporting Jobs and Economies through Travel &
Tourism (April 2020), One Planet Vision for a Responsible Recovery of the Tourism Sector (May
2020), Global Guidelines to Restart Tourism (May 2020). Since the WTTC as a non-governmental
organisation represents over 200 companies in the private sector and its numerous industries
accounting for 30% of the entire Travel & Tourism sector, following documents were selected,
namely To Recovery & Beyond: The Future of Travel & Tourism in the Wake of COVID-19
(September 2020), Government Covid-19 Strong Policies (February 2021), Lessons learnt during
covid-19 (August 2021) and Trending in Tourism (November 2021). The ICAO is a United Nations-
affiliated intergovernmental organization (more than 190 nations) that helps effectively coordinate
international civil aviation. The recently published research study Effects of Novel Coronavirus
(COVID-19) on Civil Aviation: Economic Impact Analysis (March 2022) was analyzed. The IATA is
anon-governmental organisation representing some 290 airlines in 120 countries and carrying 83%
of the world’s air traffic. The key document is the IATA Annual Review 2021 (January 2022).

2.2 Methodology

The method of thematic analysis was used to identify new topics in tourism and air transport that
will shift the concept of competitiveness in tourism destination, including the competitiveness’
evaluation. The thematic analysis makes it possible to capture the qualitative parameters and
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interrelationships of the researched phenomenon. According to Braun and Clarke (2006), the
thematic analysis is a basic method for qualitative analysis, since it provides crucial skills for
conducting other forms of qualitative analysis. The main advantages of the thematic analysis can
be considered the possibility of examining perspectives of different research participants,
emphasizing similarities and discrepancies (Braun and Clarke, 2006; King, 2004) or structuring
and summarizing large data sets into clear outputs (King, 2004). On the other hand, Holloway and
Todres (2003) recall the weaknesses of the thematic analysis of its inconsistency and lack of
coherence in the process of deriving relevant themes (Holloway and Todres, 2003). An inductive
approach has been used for the purposes of this article to identify key themes (e.g. trends in tourism
and air transport potentially affecting the market and the concept of competitiveness). The
potential changes in concept of destination competitiveness has been derived thanks to the
deductive approach on the basis of the themes (codes) arising from the use of the inductive method.
(Fereday and Muir-Cochrane, 2006; Braun and Clarke, 2006) A latent approach was used covering
not only the explicit content of the data, but the broader context, internal correlations and
dependencies, the subtext and assumptions underlying the data. The method of comparative
analysis then serves to determine the compliance of the areas monitored in the selected models of
destination competitiveness with the identified areas of new post-covid trends in tourism and air
traffic sectors.

3 Results and discussion

The competitiveness of the destination is based on a combination of quantifiable and qualitative
parameters combined in the short and long term across the public and private sectors. In the
current situation of starting reconstruction in tourism and air transport and the new outbreak of
war in Ukraine, the level of destination competitiveness is a key for the recovery, resiliency and
further development. According to Sigala (2020), the pandemic, like any crisis, has caused even
greater contrast among more and less competitive countries, regions, destinations (Sigala, 2020).
Monitoring supply and demand side trends thus helps increase competitiveness and reduces
destination vulnerability (Fernandez, Martinez, and Martin, 2022). The degree of competitiveness
means its ability to generate long-term benefits (Buhalis, 2000) and achieving and maintaining the
successful market position (Hassan, 2000) incl. increasing the economic welfare for its residents
(Crouch and Ritchie, 1999).

The recent crises situation in tourism and air transport markets can be characterized by the
significant deterioration of key quantifiable indicators of the market, which is reflected in
insufficient liquidity, extensive insolvency and a significant decline in the value of financial and
non-financial assets, as well as a significant reduction in the allocation of savings in the tourism
sector (Ploch and Palatkova, 2022). The serious disruption of the markets means weakening the
position of tourism and air transport in the world economy. According to the WTTC (WTTC, 2021)
the position of tourism in the world economy (2019) is given by the impact of tourism on world
GDP of 10.3% (total impact) and the impact on employment (330 million jobs). Of the total number
of 334 million jobs in tourism (2019), over 18 % (62 million jobs) disappeared in one year (2020).
(WTTC, 2021) Similarly, the global impact of aviation on the world economy was 87.7 million jobs
and approx. 3 trillion USD total effect on GDP generation (direct, indirect, induced catalytic effect)
corresponding to 3.6% of global GDP (pre-covid situation). Close connection of aviation, resp. air
transport with international trade in goods and services is expressed by about a third share of air
transport in the transport of goods in international trade in goods. The share of international
tourist arrivals made by air was more than 55 % before the pandemic. (IATA 2021), (ICAO 2022)
According to the Airports Council International (ACI, 2021) the drop of the aviation-supported jobs
is more than 50 %. The number of direct aviation jobs (airlines, airports, manufacturers, air traffic
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management) fell by almost half, from 11 mil. jobs to approx. 5 mil. jobs compared to the pre-
pandemic period.

Quantitative changes take place at the same time as qualitative changes in both mentioned sectors.
The thematic analysis enabled the identification of the trends and the resulting areas, which are
becoming a key for the competitiveness of tourism destinations. To revitalize tourism and air
transport, international organizations recommend focusing on topics such as quantitative and
qualitative development of demand, health and hygiene measures, innovation and digitization and

sustainability as a DNA of tourism destination incl. involvement of local communities and other
(Table 1).

The summary of current trends in tourism and air transport suggests that the focus of the
destination's competitiveness criteria is shifting after a pandemic towards sustainability, safety,
resilience, education and other factors summarized in the table 1. The pandemic has shown the
need to strategically link tourism in the destination with air transport. The next question is the
question to what extent new trends are addressed in the existing models of destination
competitiveness. Four models (sets of indicators) of destination competitiveness were selected, as
shown in Table 2. The method of comparative analysis was used to identify similarities and
differences in the inclusion of current trends in selected models, namely the WEF model (TTCI)
2019, the OECD competitiveness concept (set of indicators) 2013, the Ritchie and Crouch model
(2003) and the Competitiveness monitoring model for regions and locations (Palatkovd, Zichova,
Hrubcova, 2014).

Table 1: Trends and challenges for the competitiveness of tourism destinations

Trends Challenges for increasing competitiveness

Demand recovery Strengthening the consumer protection and confidence (brand confidence).

Consistent and easy access to information on travel restrictions and protocols (e.
g. timatic widget). Clear, comprehensible and complete information delivered on
time. Communication, trust strengthening.

Qualitative shiftsin Flexible systems in destination marketing management. Reconsideration of

consumer demand  business models towards flexible models. Flexible pricing policies incl. more fee-
free cancellation. Adaptation of the marketing mix. Diversification of markets,
products, destinations, services.

Tourism New tourism products and unfamiliar destinations (remote, rural, nature-based

destination product areas). Products with affordable price performance ratio. The rise of virtual
tourism product. Short distances / neighbouring countries / own means of
transport. Personalise delivery. Offering feeling of community and localism.

Health and hygiene Harmonization of travel and tourism related health protocols and procedures.

measures Maintaining new health a hygiene measures including employee safety.

Safety and security = Transparent communication based on information systems. Rapid and early

warning system. Cybersecurity.

Innovation and Investing in market intelligence systems and digital transformation. Marketing
digitization research. Systems of knowledge transfer. Industry 4.0.
Sustainability Sustainability as a new normal in all recovery initiatives. More climate friendly

operation (esp. aviation). Alternative fuels and sources. Partnership with local
communities. Inclusion and equality. Transition to the circular economy and

embracing the SDGs.
Education and Regular training for staff that can be scaled up or down as needed. Acquiring digital
training and other (soft) skills for life and work. Added value jobs through new

technologies. Training of the staff in safety and security protocols as well as safe-
service delivery and health and hygiene. Incentivize job retention, sustain the self-
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employed and protect the most vulnerable groups. Invest in human capital and
talent development. Building alliances with the academia.

Prioritise Travel & Tourism in policy planning. Risk analysis and risk management.
International and domestic marketing strategy.

Changing role of policy makers and regulators — towards more resiliency.
International partnership. Harmonisation of rules internationally. Coordination
of relevant policies and measures among tourism, health, interior, exterior and
transport authorities. Support to tourism related businesses, in particular to
MSMEs.

Source: own table based on mentioned documents (UNWTO, WTTC, ICAO, IATA)

Strategic / Crisis
management
Tourism /
transport policy

Air

The concepts of the selected competitiveness models differ from each other. The TTCI model (2019)
and OECD set of indicators (Dupeyras and MacCallum, 2013) include indicators of a more general
nature, used mainly for destinations at the national level. The Ritchie and Crouch model as well as
the CMM for regions, locations are models that can be used at the regional / local level. All models
include general comparative advantages and economic, legislative and other drivers as well as
factors related to the competitiveness of the destination in terms of air transport. The Ritchie and
Crouch model is strongly focused on supply side of the tourism market and destination
management and the competitive advantages associated with taking advantage of comparative
advantages (Goffi, Gianluca and Cucculelli, 2018). Like the Ritchie and Crouch model, the CMM for
regions, locations model focuses on the destination's ability to use resources through marketing
management, but demand and residents (sustainability) are an essential part of the model.

Table 2: Consistency of traditional destination competitiveness models and new trend areas

Ritchie and
Crouch 2003

WEF model

OECD concept
2013

CMM for regions,
locations 2014

TTCI 2019

Quality of the NA Visitor NA Visitors”  portfolio.

demand. satisfaction. Perception of the

Demand destination. Demand

recovery. monitoring  system.

CRM. Marketing
activities.

Tourism Resource and Resource and Resource and Resource and

destination infrastructure infrastructure infrastructure infrastructure

product endowments. Price endowments. Price endowments. Price endowments.  Price
competitiveness. competitiveness. competitiveness. competitiveness.
Product development.

Health and Health and NA / indirectly via NA/indirectly. NA

hygiene hygiene (6 OECD Better Life

measures indicators). Index.

Safety and Safety and security NA in the list of Safety and NA

security (5 indicators). indicators, in the security.

general  concept
only

Innovation and ICT Readiness (8 Use of e-tourism NA Innovation.

digitization indicators). and other Information system.

innovative
services.

Sustainability =~ Environmental In relation to NA* Residents - socio-
sustainability (10 cultural and cultural and economic
indicators). natural resources sustainability.

only.
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Education and General indicators Employment in Human resources. Level of education.
training only without tourism by age, Knowledge Level of knowledge.
relation to tourism education levels resources. Social resources.
/ aviation.** and  type of
contracts.
Air transport. Air transport Air  connectivity Infrastructure and Transport
Airports. infrastructure (6 and inter- tourism connectivity.
indicators). modality. superstructure.
Strategic / Prioritization of National Tourism Destination policy. Strategic
Crisis Travel and Action Plan. Crisis Management.
management Tourism 6 management.
indicators).

Source: own table based on comparison of selected models and documents

* Although the model is called the Competitiveness and Sustainability model, it does not comprehensively
include sustainability indicators directly.

** Primary education enrolment rate. Extent of staff training. Treatment of customers.

From the comparison in Table 2 it can be deduced that the traditional destination competitiveness
models don’t cover adequately the current post-covid tourism market trends. The deficit can be
considered not only the obvious absence of the some topic (trend) in the model, but also the way of
monitoring and evaluate them. Although some topics are often included in the model (directly or
indirectly), the indicators that describe it, may not be sufficiently informative (e.g. innovation and
digitization). The integration of air transport competitiveness indicators lags behind in these
models, as they mainly cover infrastructure parameters such as airport density, number of
operating airlines, quality of air transport infrastructure (WEF, 2019) or connectivity (Dupeyras,
and MacCallum, 2013). However, the monitoring of air transport competitiveness does not cover
parameters following market trends, including quantitative and qualitative demand trends,
digitization or sustainability, nor parameters reflecting the strategic plans and policies for the
development of the sector's competitiveness. The projection of strategic plans and policies into
destination competitiveness models means a more sophisticated approach based not only on simple
monitoring of current or past values of indicators. The strategic concept of competitiveness reflects
the expected development of competitiveness drivers, i.e. the general factors of the macro-
environment and micro-environment and the internal environment of the company. According to
Delbari (2016) competitiveness drivers are, in fact, decisive factors in achieving competitiveness.
The set of external competitiveness drivers can be derived from Porter's Five Forces Model (Porter,
2011, as cited in IATA, 2011) for the company and similarly applied to tourism destinations. More
detailed knowledge of the cause and effect process, resp. drivers and indicators process can bring
a significant change in the perception of destination competitiveness and thus set a more advanced
dimension in strategic planning of tourism and air transport policies.

The implementation of new market trends incl. soft drivers (e.g. perception of the destination
brand on the demand side and potential demand as an essential factor of competitiveness) into
models of competitiveness at the strategic level enables dynamism of models and formulation of
policies towards increasing the flexibility and resilience of tourism destinations in a volatile
environment. The strategic concept of destination competitiveness cannot be done without a
thorough analysis and management of risks and setting up crisis management processes in tourism
and air transport services in the private and public sectors. All-Dabagh (2020) draws attention to
“...the role of decision-makers in times of crisis (COVID-19 pandemic as a model) to illustrate how
the decision-makers should make positive decisions in crisis, strategies and skills and roles of them
in crisis management”. The role of the public sector in crisis management and reviving the sector
lies primarily in the responsible setting of the framework of tourism policy and transport policy.
(Ploch and Palatkovéa, 2022) The use of expert studies and research can be considered the strength
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of the analysis and comparison. On the other hand, the specifics of individual national, regional and
local destinations can be considered as a limiting factor, both in terms of their product, method of
management and financing or technological level. The very differences in the functioning and
management of the two sectors (tourism and air transport) may, without further specification,
mean a limited usability of research results.

Conclusion

Major shortcomings of the models can be detected in each of the identified trend areas. Monitoring
the quality of demand and its quantitative shifts, as well as the ability to maintain and recover
demand for air transport and tourism services are a challenging, but necessary part of assessing the
competitiveness of the destination. Topic of product development does not capture product
innovation trends and is more based on a standard list of comparative advantages (resources
endowments). The fields of health and hygiene measures and safety and security uses standard
detailed indicators, so far without indicators taking into account the adopted pandemic measures
at the level of states or regions. The exception is the civil aviation with the mandatory operated
Security Management System (SeMS) of protection the civil aviation against threats (ICAO).
Probably the largest gap for adapting competitiveness models to current trends can be found in the
field of innovation and digitization, which is reflected in virtually all others (e.g. safety and security,
sustainability). Different approaches to sustainability demonstrate that the sustainability trend
requires a comprehensive approach in the economic, environmental and socio-cultural pillars.
Human resources capital will play an even more important role in competitiveness and will require
more detailed mapping and evaluation. Strategic and crisis management at the level of both the
public and private sectors appears to be a basic condition for the resilience of destinations. An even
closer link between the monitoring of tourism and air competitiveness indicators can be considered
as a common denominator in all the mentioned areas of trends. Requirements for tourism and air
transport policy, as well as competitiveness monitoring, will undergo significant changes in the
context of changes in the sector. The monitoring of the competitiveness of the destination must
follow strategic aspects and take into account the dynamics and volatility of the environment so as
to maximize the resilience and speed of recovery of tourism and air traffic in crisis situations.
Further research should focus on linking measurements (indicators) of areas not yet fully
interlinked, such as sustainability and competitiveness, strategic / crisis management and
competitiveness, education and competitiveness, or measuring the competitiveness of a
destination in connection with air transport competitiveness.
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INFLUENCE OF GENDER AND AGE ON
WILLINGNESS TO PAY FOR CULTIVATED MEAT

Lucie Pilatova, Lucie Kvasnickova Stanislavskd, Joanna Rosak-Szyrocka

Abstract

Cultivated meat is currently a much-discussed topic in terms of technological development and
customer perception. It is a paradigm innovation that changes the concept of meat production from
animal production to laboratory production. This research aims to identify whether the age and
gender of respondents have an impact on the price they are willing to pay for cultivated meat. A
questionnaire survey of 215 respondents from Czech republic identified that younger generations
are more willing to pay more for cultivated meat than older generations. On the other hand, there
was no difference in gender between men and women in terms of their willingness to pay less or
more for cultivated meat compared to traditional meat. These results are important in terms of
marketing targeting in terms of creating marketing communication, which is important for the
successful implementation of cultivated meat in the diet of potential customers.

Keywords: Marketing, Cultivated Meat, Willing to pay, Generation, Gender

JEL classification: Q13 , Q16
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Introduction

The discussion around cultivated meat has been ongoing for a while. Most importantly, there have
been discussions around understanding exactly what cultivated meat is, as well as the potential
benefits that it holds (Baum et al.,, 2021). In present, customers are beginning to realize the
importance of food quality, which confirms much research, with are focused for example on organic
food (Rojik et al., 2022; Zamkova et al., 2021), healthy food (Pilat et al., 2021) or Farmarer’s market
(Pilaf et al., 2018). Many various food cultures have been identified across the world (Sproesser et
al., 2022). These food cultures are complex systems, which are shaped e.g. by ethnicity, climate and
geography, income, available food resources and processing technologies (Kabunga et al., 2014;
Sproesser et al.,, 2022). In general, differences in the food sector can be defined even within one
culture, for example within the framework of gender or generation (Bieberstein & Roosen, 2015;
Okumus et al., 2021). In the case of cultivated meat, this is an area of paradigm innovation, where
it is possible to assume that older generations will be hindered from accepting of this technology.

Based on the previous, this research aims to identify whether the age and gender have an impact on
the price they are willing to pay for cultivated meat.

1 Theoretical background

At the beginning of cultivated meat production technologies, the researchers were concerned that
cultivated meat is not real meat, and thus, would differ in taste, nutrition and even other aesthetics
and aspects that usually draw people to meat implying possible inferiority (Tomiyama et al., 2020).
Nevertheless, they continued to develop technology because they believed that the benefits and
added value that cultivated meat would have, has huge potential. The turning point was the
development of technology to enable the production of cultivated meat without steroid hormones
and antibiotics, which makes the cultivated meat superior and healthier for consumption (Reiss et
al., 2021).

Overall, cultivated meat is a source of great discussion. Due to the fact that cultivated meat
technology is an innovation of paradigm, it is from a marketing-consumer perspective necessary to
understand people's perceptions and fears. The requirement to create a positive narrative that
supports the application of cultivated means have been cited as a major course for discussion
(Stephens et al., 2018). The authors envisage that the challenges that the presence of cultivated
meats potentially faces range widely from technical issues to regulation, including socio-political
hurdles. In the general sphere, cultivated meats are expected to provide benefits in sustainability -
reduction of water consumption, reduction of greenhouse gas emissions, and lower requirement of
land use holds more benefits as compared to traditional approaches of livestock focused on meat
consumption.

Tuomisto & Teixeira de Mattos (2011) specifically find that cultivating meat produces 78-96% less
greenhouse gas emissions, require 99% less land use, consumes 82-96% less water, and require 7-
45% less energy (it depends on the type of cultivated meat — beef, chicken, shrimp etd.). The
communication of these facts as having an impact on the daily lives of the people in the world is
one way to make the idea and concept of cultivated meat consumption more welcome among the
public. Current communication settings of cultivated meat can have a huge impact on the ensuing
perceptions and acceptability of the meats in the future (Bryant & Dillard, 2019).

Perceptions of the composition of cultivated meats and comparison with traditional meats yield
thoughts of the unnaturalness of cultivated meats, as well as the possibility of reduced value in
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terms of nutrients. The idea that cultivated meats have been developed and grown in labs and other
scientific setups “without any real-live animals” has been widely misunderstood to mean that they
are faux meat and thus, unfit for human consumption. In the media, and as presented by Laestadius
(2015) prominent discourse indicate that a majority of people in the general public have expressed
opposition to the idea and consumption of cultivated meats. Some people express interest in trying
the type of meat but have no interest in continued consumption of the cultivated meats. However,
media reporting should be balanced and cover both sides of the view with regard to the public.
Goodwin & Shoulders (2013) point out that communication about cultivated meat in print media
may also be confusing and overly technical for the average consumer.

Nowadays, social media is an important channel of communication. Unfortunately, lack of
sufficient knowledge and information that is verified among social media influencers is a major
issue for concern. The common theme that the influencers and other social media personalities
posted were concerns, regardless of the fact that the cultivated meats have not hit the shelves,
including concepts and concerns of legality and marketing, acceptance and acceptability,
sustainability, business, science and technology, animal concerns, as well as the short and long-term
health concerns (Specht et al., 2020). This is due to the fact that most media is geared and
structured to respond to trends and fads, as opposed to actual information and knowledge that is
research-based. With elaborate and sufficient information, opinions and perceptions regarding
cultivated meats are likely to change. For instance, as presented by Malavalli et al. (2021), the most
common issue of concern for consumers in areas such as New Zealand, the conservation of the
environment and the enhancement of sustainability and sustainable practices takes centre stage in
concern, which can be supported by the production of cutivated meat (Tuomisto & Teixeira de
Mattos, 2011).

Very important are the issues of health and safety of cultivated meat, which will be in the regard of
individual, consumption behavior heavily considered (Baum et al., 2021). The biggest advantage of
cultivated meat in the area of health is current technology which enables the production of
cultivated meat without steroid hormones and antibiotics, which makes the cultivated meat
superior and healthier for consumption (Reiss et al., 2021).

One of the important areas of marketing is setting the right price of the product. Willingness to pay
»Is the maximum price at or below which a consumer will definitely buy one unit of the product® (Akkucuk,
2018). Willingness to pay a premium price is associated with a certain premium feature, for example
yorganic“ food (Yu-Hsuan Lin & Kim, 2017), ,local® od ,,eco-friendly“ food (Campbell et al., 2014;
Sorqvist et al., 2013). Cultivated meat is currently a premium product, where its premiumness is
created by its uniqueness and low availability. Through the willingness to pay a premium price, it is
possible to determine interest in a given product and also it’s possible to use this variable as a
determinant (predictor) for identification differences between segments, i.e. gender or generation
(Shahsavar et al., 2020).

As described above, cultivated meat is an innovative and highly controversial product. If this
product is to be accepted by customers, which is necessary from the point of view of the Farm to
Fork Strategy, a flagship initiative under the new European Green Deal, research must be initiated
not only in terms of technological development but also in terms of customer perception. The
segmentation of individual target groups is therefore crucial for meaningful marketing
communication.
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2 Data and methodology

The study's findings were obtained based on a questionnaire survey. The questionnaire was created
based on previous research in France “What do the French think about cultivated muscle cells to
produce meat? Opinions, perception and attitudes of French consumers regarding the new
biotechnology aimed at producing meat from cultivated muscle ” (Hocquette et al., 2022a) in
comparison with the literature search in the field of contemporary perception of cultivated meat.
The questionnaire contains a total of 30 questions. Only 3 questions from the questionnaire were
used in this study: 1) Gender, 2) Generation, 3) How much would you be willing to pay for cultivated
meat compared to conventional meat?

The questions from this research were distributed through channels of distance communication -
email and social networks. In the period 07/03/2022 - 30/03/2022, a total of 215 people completed
the questionnaire survey. The questionnaire was translated into the Czech language. Given the fact
that the Czech language is not one of the world's languages, it can be assumed that only Czechs
filled out the form.

To answer the research questions a) Does generation affect how much people are willing to pay for
cultivated meat? And b) Does gender affect how much people are willing to pay for cultivated meat?
a chi-square test was used (p-value <0.001).

Gender refers to “Sex refers to the classification of living things, generally as male or female
according to their reproductive organs and functions assigned by chromosomal complement.”
(FDA, 2014). For generation definition was used methodology of Pew Research Center (Dimock,
2019)

3 Results and discussion

This part of the long-term research focused on two basic areas a) generation and b) gender, in
relation to the price they are willing to pay for cultivated meat.

Generation affects how much people are willing to pay for cultivated meat

Tables 1 describe the distribution of individual responses in absolute and relative terms.

154



Table 1: descriptive description of the distribution of individual answers in absolute / relatives

values
Generation
1955 - 1965 - 1981 - 1997 -
1964 1980 1996 2012
Willingness  Less than 0/0% 15/50%  41/32% 9/21% 65/ 30%
to pay 25%
Comparable ~ 15/100 15/50% 55/43% 16/37%  101/47%
price
More than 0/0% 0/0% 31/24% 18/42%  49/23%
25%
Total 15/100% 30/100% 127/100% 43/100% 215/100%

Source: own processing based on questionnaire survey

Table 2 focuses on the residue analysis.

Table 2: More detailed analysis of residues

Generation
1955 - 1965 - 1981 - 1997 -
1964 1980 1996 2012
Willingness  Less than Count 0 15 41
to pay 25%
Expected 4.5 9,1 38,4 13,0 65,0
Count
Adjusted -2,6 2,5 0,8 -1,5
Residual
Comparable  Count 15 15 55 16 101
price
Expected 7,0 14,1 59,7 20,2 101,0
Count
Adjusted 43 0,4 -1,3 -1,4
Residual
More than Count 0 0 31 18 49
25%
Expected 3,4 6,8 28,9 9,8 49,0
Count
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Adjusted -2.2 -3,2 0,7 3,3
Residual
Total Count 15 30 127 43 215
Expected 15,0 30,0 127,0 43,0 215,0
Count

Source: own processing based on questionnaire survey

Using a chi-square test, generation was found to have an effect on how much people are willing to
pay for cultivated meat (p-value <0.001). The 1955 - 1964 generation held the same view that they
were paid the same (100%). The 1965-1980 generation is more diverse in opinion - but no one is
willing to pay more. The youngest two generations already have more variable views. The youngest
generation is very willing to pay the same or more (37% and 42%), ie almost 80%. The younger the
generation, the higher the willingness to pay more for cultivated meat.

Based on chi-square test is possible to answer to first research question:
Does generation affect how much people are willing to pay for cultivated meat - yes, generarion
affect how much people are willing to pay for cultivated meat.

In comparison with previous research in France (Hocquette et al., 2022b), where only 8.7% were
willing to pay more for cultivated meat, in the Czech Republic this willingness is about three times
greater - 22.8%. The question for the following qualitative research is why this is the case.

Gender affects how much people are willing to pay for cultivated meat

Table 3: descriptive description of the distribution of individual answers in absolute values

Gender
Male Female
Willingness to pay Less than 25% 19/29% 46 /31% 65/ 30%
Comparable price 25/ 38% 76 / 51% 101/ 47%
More than 25% 21/32% 28/19% 49 /23%
Total 65/100% 150/100% 215/100%

Source: own processing based on questionnaire survey
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Table 4 focuses on the residue analysis.

Table 4: More detailed analysis of residues

Gender
Female
Willingness  Less than 25% Count 19 46 65
to pay
Expected 19,7 45,3 65,0
Count
Adjusted -0,2 0,2
Residual
Comparable price Count 25 76 101
Expected 30,5 70,5 101,0
Count
Adjusted -1,6 1,6
Residual
More than 25% Count 21 28 49
Expected 14,8 34,2 49,0
Count
Adjusted 2,2 -2,2
Residual
Total Count 65 150 215
Expected 65,0 150,0 215,0
Count

Source: own processing based on questionnaire survey

Using a chi-square test, it was found that gender did not affect how much people were willing to pay
for cultivated meat (p-value 0.075). The biggest differences are evident between women and men
who are willing to pay more than for normal meat - men are more often (32%) willing to pay more
than women (19%). While women (51%) are more likely to pay the same price than men (38%).
However, the differences are not statistically significant.

It is obvious that men are divided into groups relatively evenly (approximately by thirds), or in
which no opinion prevails, in contrast to women, where more than half of women expressed the
opinion that they would pay the same price.
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Based on chi-square test is possible to answer to second research question:
Does gender affect how much people are willing to pay for cultivated meat?- no, gender has no
affect how much people are willing to pay for cultivated meat.

In a previous study in France (Hocquette et al., 2022b), the gender factor was not analyzed in the
context of willing to pay.

Conclusion

A questionnaire survey of 215 respondents identified that younger generations are more willing to
pay more for cultivated meat than older generations. On the other hand, there was no difference in
gender between men and women in terms of their willingness to pay less or more for cultivated
meat compared to traditional meat. In comparison with the results of research in France, it is
possible to identify a difference in the willingness to pay for cultivated meat. In the Czech Republic,
the willingness to pay more than 25% for cultivated meat was threefold. This confirms the claim
that there are cultural differences in the field of food in terms of its preparation, consumption, but
also the willingness to pay premium prices.

These results are important in terms of marketing targeting in terms of creating marketing
communication, which is important for the successful implementation of cultivated meat in the
diet of European Union citizens within the Farm to Fork Strategy and flagship initiative under the
new European Green Deal.
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COMPETITION AND CONTRACTS
COORDINATION IN A CLOSED LOOP SUPPLY
CHAIN WITH DIFFERENT POWER CHANNEL

STRUCTURES

Petr Pokorny
Abstract

This paper deals with a revenue sharing and a two-part tariff-based contracts applied to a three-
echelon closed loop supply chain, where the manufacturer produces new and remanufactured
products, whose demands are interdependent. The competing agents are modelled assuming their
leading positions in the chain structures. To improve the performance of a decentralized supply
chains a revenue sharing coordinating contract is applied. We then test the efficiency (collective
rationality) and the desirability (individual rationality) of the solution. By efficiency we strive to
increase the total profit of the coordinated chain. Testing the desirability will show us, if the
coordinated solution would be acceptable for all parties involved. To achieve the desirability, we
apply the two-part tariff contract and run the feasibility test. We demonstrate on a numerical
example that the solution reached via the contracts is both efficient and desirable enough for all the
competing agents to enter the contracts.

Keywords: Closed Loop Supply Chain, De-/Centralized Supply Chain, Game Theory, Revenue
Sharing Contract, Two-Part Tariff Contract

JEL Classification: C72
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Introduction

In this paper we will introduce a supply chain (SC) coordination approach to a three-echelon (level)
closed loop supply chain (CLSC) involving recycling and remanufacturing. Most literature only deals
with 2-stage supply chain models, consisting mainly of a retailer and a supplier. Some of the basic
model assumptions will follow from (Zheng et al., 2019) where the authors applied a cooperative
game theory to coordinate the chain. In contrary we will apply the non-cooperative approach and
coordinate the chain through contracts, namely a Revenue Sharing (RS) and a Two-Part Tariff (TPT)
contract. When SC agents compete and set prices or sale quantities independently, the resulting
profits are lower, and the total chain performance is sub-optimal. Outcomes of competition also
differ depending on the dominating power of the players within the chain. On the contrary,
coordinating decisions can help overcome these inefficiencies. In this paper the coordination is
achieved through contracts. The total chain is coordinated on the RS contract to maximize the
chain’s efficiency while the TPT tries to secure that the individual agents will be willing to enter in
the RS contract. RS contract assures the collective rationality criteria through maximizing the CLSC
profit to the level of an integrated chain and the TPT contract designs a profit allocation in an
individually rational way to make it desirable for all the agents to accept the deal.

1 Competition and Coordination in Supply Chain

SC is often analysed in its two extreme cases, a fully centralized (or integrated) model with one
central decision maker aiming to optimize the competing objectives. In the real world most SC’s are
made up of independent agents, or owned companies, pursuing their self-interested decisions, some
of them integrated (centralized) to a certain level (Fiala, 2005). This case is usually referred to as
the decentralized model. Centralized SC is set as the most cost-effective benchmark as it generates
the highest expected profit. On the other hand, fully decentralized SC’s total profit suffers from
ineffectiveness as all the agents pursue their individual goals, maximizing their own profits
regardless of the total SC performance. Between these two extreme cases, there is a space for
improving the performance known as SC Coordination. Coordination can be achieved in two ways,
either through Cooperative GT approach or via SC Contracts, such as Revenue Sharing (RS), Buy-
back, Two-Part Tariff (TPT), or Quantity Discounts. An introductory overview of all SC contracts is
summarized in (Erhun & Keskinocak, 2003) or (Fiala, 2005). In this paper we will focus on the so-
called Revenue Sharing (RS) contract in a combination with a TPT contract. For a detailed
explanation and discussion on the strengths and limitations of RS, see (Cachon & Lariviere, 2005).
RS can improve the performance of the decentralized chain in the direction towards the centralized
case. Literature on three-echelon SC RS contracts is not very rich, as most of the works have been
published on two-echelon SC structures. Nevertheless, (Giannoccaro & Pontrandolfo, 2004) derive
the optimal parameter values for a 3-echelon SC where demand is modelled using a newsvendor
model. Similarly. In (Zhou et al., 2013) a similar closed loop demand functions are used to analyse
the OEM and Supplier relationship. Q. Pang et al. (2014) build demand disruptions in a 3-echelon
SC and apply the RS contract to coordinate it, (Q. H. Pang et al., 2015) amend the model with
distributor’s sales efforts. Hou et al. (2015) model the RS contract in a 3-level SC with regards to
R’s risk aversion. Hou et al. (2017) analyse a 3-echelon SC under various scenarios and derives the
critical ratio for a coordinated 3-level SC. In a TPT contract, the supplier charges a fixed fee F and a
wholesaler unit price. Variable F stands for alump-sum payment and is a presents a flexible contract
that determines the profits allocation between the contractual parties. De Giovanni & Zaccour
(2019) provide an excellent overview on CLSC along with the coordination mechanisms survey.
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2 Three-Echelon CLSC Model

CLSC are network designs where the product does not only travel forward to the customer, but
these arrangements also scope in the so-called 3R principle (Return, Recycle, Re-manufacture).
Topological structure of these networks is analyzed thoroughly in (Shekarian & Flapper, 2021). We
will analyze the model presented in (Zheng et al., 2019) with a slight modification as we will drop
the fairness assumption. We begin with introducing the basic notation in line with (Zheng et al.,
2019), yet extending it to meet the future coordination needs.

Table 1: CLSC parameters and decision variables (partially taken from (Zheng et al., 2019))

SYMBOL DEFINITION
cn/ Cyr Unit production cost of new/remanufactured products
m,/ m, Unit wholesale price charged for new/remanufactured products by M to D
w,,/ W, Unit wholesale price charged for new/remanufactured products by D to R
Pn/ D Unit retail price of new/remanufactured products
mwy,/ mw, Unit Distributor’s margin on new/remanufactured products
mr,/mr, Unit Retailer’s margin on new/remanufactured products
qn/ 9r Production quantity of new/remanufactured products
A Unit exogenous cost of recycling a used product
1) Consumer value discount for remanufactured products
a,f Quotas of profits retained by D and M, in the Revenue Sharing contract
n} Profit functions of agents j,j € {M,D,R,SC} inmodeli,i €

{CC,VN,DSM,DSR,DSD,RSM,RSM_TPT} .

CLSC’s deal with backhand and forward product flows. Recycling and remanufacturing processes
take place. These properties have to be reflected in the structure of the demand for both products.
Ferguson & Toktay (2006) derive inverse demand functions of new and remanufactured products.

Pn =0 —qn —8q;, 1)

pr =6(Q —qn —qy), 2)

where Q stands for the market size. In accordance with (Zhou et al., 2013, p. 2642), we hold the
assumptions 2-4 pertaining to (1) and (2), § € (0,1), and we set the market size parameter, Q = 1,
hence 0 < ¢, < ¢, < 1. Then, solving for quantities, we get the demand functions for new and
remanufactured products as

( n— r)
Qn(pnr pr) =1+ ?6—119) > (3
( n— r) T
4r(onpy) = — - — I @)

Orsdemir et al. (2014) show that the choice between the purchases of new or remanufactured
products depend on the utility function and willingness-to-pay for the new products ratio v.
Additional assumptions are related to sufficient availability of used products, such that the demand
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can be satisfied. If A+ ¢, = J8c,, then it does not make economic sense for M to offer
remanufactured products, and D cannot be eliminated from the model.

3 Centralized CLSC Model (CC) — No Competition

The centralized model in Figure 1 assumes that Manufactures (M), Distributor (D), and Retailer (R),
are integrated in company from the decision-making point of view. Used products return to the
Manufacturer at the cost rate A.

Manufacturer my Distributor Retailer or Customer

Figure 1: Centralized Three-Echelon CLSC Model

We can now formulate the profit functions of the respective SC structures. Eq. (12) shows the
centralized model profit function under the assumption that one function controls all 3 echelons.

ngg = qr(pr —A- Cr) + qn(pn - Cn)~ (5)

The Hessian determinant is positive, det (H(mSS)) = 5 L 350
T n

a2ms Ozngg < 621155
pr? Opn?

2
) > 0, the profit

. . . el s . .- onss  on
function is concave we find the equilibria via the first-order condition ?SC = ?SC =0as
T n

cCcr _ A+CrtS  cow _ 14cn  cox _ n8—Cr—A  cox _ 1-8—(cn—cr—A) _ccx _ (A—cp)? | (crtA—cn6)?

r 2 bn P P TC T S 21-8) *SC 4 48(1-6)

4 Competition among SC Agents

When all the SC agents represent self-standing firms or functions that make independent decision,
we speak about decentralized models. They present the counterpoint to the centralized case as each
agent maximizes their own profit independently and they all compete among themselves. There are
generally two considerations when finding the equilibrium. The first one assumes that all agents
make their pricing decision simultaneously. This case is called the Vertical Nash Model (VN). The
other, more realistic, approach assumes there is a leader and follower(s). The leader sets the price
based on the know reaction of the follower to maximize their own profit. In the next section we will
show the VN model and find the equilibrium for the competing agents as well as compute the
equilibria for the scenarios when M, D, and R, are market leaders, respectively, and thus the price
setters.

Figure 2 shows the decentralized model with each company acting independently, pursuing their
goal.

>
Manufacturer my Distributor Retailer pr Customer

Figure 2: Decentralized Three-Echelon CLSC Model
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4.1 (Decentralized) Vertical Nash (VN) Model

When all the agents (M, D, R) make their decisions simultaneously, there is no leader with a
dominating bargaining power to set the price. The price and margin settings have to be an
outcome of a joint decision making, where all the parties enjoy full information availability to
them.

Mmax ' = qr(my — A =) + qp(my, — ¢) (6)
max e = qr Wy — my) + gn(wy — my,) (7)
max mp" = q,(pr — wy) + 4 (Pn — Wp) ®)
ni =iV + wfN + oy 9)

Assuming p, = m, + mw, + mn,,p, = m, + mw, + mr,, w, = m, + mw, and w, =
m, + mw,, we can rewrite (7) and (8) as functions of the margins of D and R

max wp' = q,mw, + q,mw, (10)
MWy, mw;

max wyp" = q, mr, + q, mrn, (11)
mry, mry,

To find the equilibrium of the decision variables we have to solve simultaneously the system of

. anKN anKN angN angN 67‘[}{,,1\’ an}g" el . . .

equations = = = = = = 0. The equilibrium solution is
a mry 0 mry 0 mwy 0 mw, omy am,
pVN* _ A+cy+36 VN* _ 3+cn YN« _ cpnd—cr—A VN* _ 1-6—(cp—cr—A) VN+ _ 5+3(A+cy) VN+ _ 14+3cp WVN* _
T 4 k) n 4 » Mr 4(1—6) y n 4(1_5) ’ T 4 ’ n 4 y T

S+A+cy VN« _ 1+cn v _ (=8)Qen-1)+8(2Acn+2cncr—=c)=(cr+4* _ _yN« _ _VN+ _VNs _

, w, =—, T = =7 =Ty LT =

2 n 2 R 165(1-8) b M TSC

(1-8)(6¢cp—3)+8(6Acn+6cncr—3c3)—(34%2—6Ac,—3c? S§-A—c 1-c

n (6Acn+6cncr—3ci)—( r—3¢7) wVN — T = N N = 150 VN

165(1-6) ! r 4 4

Total VN SC profit is less than in the CC case as well as the produced quantities of new and

R 3 g% _ g™ 1
remanufactured products, —F5 = =, —er = —eer = =
e 4 aqn qr 2

4.2 Decentralized (Stackelberg) Models with Different Power
Structures

When agents make decision in turns, there is always one price setter, called Stackelberg leader. The
other agents react to the price set and maximize their profit. We will analyze three different market
power structures and compute the sub-game perfect equilibrium for the cases where each of the
agents, M, D, and R, will be a leader.

4.3 Manufacturer as Stackelberg leader (DSM) model

This is probably the most likely scenario since the manufacturer is involved in producing the new
product at the unit cost ¢, as well as in remanufacturing the returned products at the total cost of
(A + ¢;). Hence, we assume the manufacturer knows the optimal reaction of the distributor to (m,,
m,) and the distributor knows how the retailer will react to (w,, w,.) if they want to maximize their
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individual profits. Eq. (12) shows the manufacturer-led decentralized model profit functions for each
SC agent as well as the total SC, being the sum of the agents.

DSM _
max ny" = q,(m, — A —c;) + g,(my, — c)
My, My
DSM _
S. t.vrl/n%lz( p" = qr (W —my) + qn(wy, —my),
nmWr (12)
DSM _
s.t.max g™ = Qr(pr - Wr) + qn(pn - Wn)
pn;pr
o = M + i + M (13)
R A+78+ 7+ A+35+
The equilibrium results for the DSM model are : p?$¥* = TC’ posM* = %,WrDSM * = Tcr,wﬁ) SM =
3+cp mDSM* — A+6+Cr mDSM* — 1+cpn DSMx* — 5Cn—Cr—A DSMx* — 1—6—(Cn—CT—A) DSM — (1—Cn)2 (CT+A—Cn5)2 DSM * —
4 T 2 2 T 85(1-5) "M g(1-5) R 64 645(1-8) * D
(1-cn)? | (cr+A—cnd)?  psms _ (A-cp)? | (cr+A—cn®)?  psms _ 7(1-cp)? | 7(cr+A—cpb)? psmx _ 8—A-cr myDSM* —
32 328(1-6) * M 16 165(1-8) * S€ 64 645(1-8) T g T
w2 mwPsMs = 1260 DM mwp M
2 4 2
nggM* 7 qESM* QPSM* 1
The solution is neither desired, —gz— = —, nor efficient due to gz = —cm— = -
TTsc 16 an ar 4

4.4 Retailer as Stackelberg leader (DSR) model

In a CLSC the position of a retailer is critical because he creates the front-end interface with the
customer and has the power influence the number of end-of-use/life products through the sales
effort (though not modelled here explicitly). We assume the retailer now sets the prices(p,, p;-) for
the customer and expects the anticipated reaction from the distributors and the manufacturer. The
game is played in the following order. M maximizes his own profit in reaction to (w,, w;.) set by D.
The distributor plugs this manufacturer’s best response to his profit function and seeks the
maximum. D’s best response to (p,, p,) will be used by R to maximize his profit. Eq. (14) show the
retailer-led decentralized model profit functions for each SC agent as well as the total SC, being the
sum of the agents.

max nﬁSR = Qr(pr - Wr) + Qn(pn - Wn)

Pn.Pr
DSR _
S. t‘f/ne‘l,g( Mp = CIT(WT - mr) + Qn(Wn - mn) ’
mwr (14)
DSR _
S. trrrzn%?z( Ty = qr(mr —A- Cr) + qn(mn - Cn)
mittr
ot = 'k + P + it (15)
O A+785+ 7+
The equilibrium results for the DSR model are then: pPsf* =22, pRshe = =S yPske =
5(A+c)+38  DSR« _ 3+5¢cy mDSR* _ 7(A+cr)+8  pSR« _ 1+7¢n _DSR+* _ Scpn—Ccr—A DSRx _ 1-6—(cp—cr—A)
8 n g T 8 m g 1T 85(1-6) > 1M 8(1-5) ’
DSR* — (1-cp)? | (cr+A—cn8)® _pSRx — (A-cn)? | (cr+A—cnd)? _pspe — (A-cn)? | (cr+A—cnd)? _psgre — 7(1—cp)? +
R 16 166(1-8) P 32 326(1-6) " M 64 645(1-5) ' SC 64
7(cr+A—cp8)? §—A- 1-
Kt end) PSR = A DS, DR = gy PSR, pragPSRe = 100 = DS gupDSR = SR
nDSR= 7 DSMs« (DSR  DSRe 4
DSR delivers similar values like DSM, —=—= — = = —. We can observe that
cC cc cCr e
Téc 16 T$e dn qy 4
R and M swapped their profits, m2%* = g2SM*and g2SR* = g DSM*,
» Ty R R M
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4.5 Distributor as Stackelberg leader (DSD) model

The distributor is unlikely to assume the leading role in the chain. Since he misses the direct
exposure to the customer as well as is not directly (in this model) involved in processing the return.
The game is played in the following order. Both M and R simultaneously maximize their own profit
in reaction to (W, w,.) set by D. The distributor plugs these best responses of M and R to his profit
function and seeks the maximum. Eq. (16) shows the distributor-led decentralized model profit
functions for each SC agent as well as the total SC, being the sum of the agents.

max n2*° = q,(w, — m,) + q,,(w,, — m,) s.t.
Wn,Wr
max T[IgSD = qr(pr - w;) + n(Dn — Wn),

PnPr (16)

max 7-’:Ill)/ISD = Qr(mr —A- Cr) + qn(Mmy, — ¢p)
mp, My
ol = mp? + wp’P + mpp” (17)

DSDx _ A+58+¢r  psps _ S*Cn | DSDx _

The equilibrium results for the DSD model are then: pf 5 Pt =W =
A+Cr+25 WDSD* — 2+cp mDSD* — 5(A+C7-)+6 mDSD* — 1+5cn DSD* __ 5Cn—Cr—A DSD* __ 1—8—(Cn—Cr—A)

3 n 3 0T 6 e 6 1T 66(1-6) > 1M 6(1-6) ’

LDSDs _ (A+cr)?+6%(2cn—1)-8[2cn(1+4+cr—2)-1] L DSDr _ 8[2cn(1+4+c —R)-1]-(a+cr)?-52(2cp-1) L DSDe _
R 366(1-5) DT 128(1-6) M T
(A+cr)?+6%2en—1)+8[2cn(1+4+cr =) 1] DD _ 5A2+10Acr+5c$+62(10cn—5)—6[10cn(1+A+cr—”7")—5] DS —
365(1-8) wise 365(1-5) ’ T -
§-A-c mwPSD* 1-c mwBRSD* .. . . .
_ L mrPSP* = %,mw}f”* == mrPSP* = — Similar to DSM/R the solution is neither
DSD+ DSMx* DSR+* DSDx DSDx
. bis 5 T T . . q q 1
desired, =— = = > =24 — = St nor efficient due to L = T ==
Ts¢ 9 Ts¢ TTS¢ dn ar 3

5 Three-Echelon Closed Loop Supply Chain
Coordination

Decentralized solutions suffer from ineffectiveness due to the margins set by the succeeding SC
agents. The centralized solution generates the highest profit as the margins are omitted. Improving
the total profit of a decentralized SC towards the centralized SC solution is called SC coordination.
Among the various mechanisms used, we will apply a combination of Revenue Sharing (RS) with a
Two-Part Tariff (TPT) contract. RS contracts are well known and used to mitigate the negative
impact of double marginalization in the SC. Its aim is to incentivize the most down-stream echelon
(e.g., Retailer) share a quota of their revenue by the supplier decreasing their selling price below
their marginal cost.

5.1 Revenue Sharing Contract in a Three-Echelon CLSC

In this paper we will construct a RS model which assumes the underlying CLSC could be coordinated
by R would keeping a quota (1 — a — 8) = 0 of his revenue, while giving a to D and 8 to M. Figure
3 shows the coordinating contract mechanism
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Figure 3: Revenue Sharing Mechanism in a Three-Echelon CLSC Model

The contract will be desirable if all three agents make at least as much profit as in the fully
decentralized solution aiming at the highest profit attainable. At the same time, the CLSC is fully
coordinated if the sold quantities of both new a remanufactured products are the same as in the
centralized case. Given the inverse relationship the coordinated quantities also set the optimal
prices under which the sold quantities are maximized. This implies that the total coordinated SC
profit equals to the centralized case profit. We formulate the RS contract to the DSM model
according to Figure 3 with the profit functions

max ﬂﬁLSM = B(qrpr + qnPn) + GuWn + GWy + q(my—cy) + (M. — A —c;)

Mp,My

S.t. max T[gSM = a(qrpr + qnpn) + gnwWn + Wy — gy — q;my,

o RSM (18)
S. t-gn?gx " = (1 —a— B)(qrpr + GnPrn) — GuWn — GWy
n;?gM — 7T11§5M + ﬂ{)eSM + T[IISISM (19)

The RSM equilibria of all decision variables derived using the backwards induction are following:
pRsMx — JQar6B-T)-(Arer) o Rsms _ 2a+0BTCn |\ RsM+ (a+B-1)(A+cr)+6a(5-56-28)+38(2-2~1)
T - o - b

4a+65-8 > B sa+6p-8 T 2a+3p—4

RSMx __ 2a(cp+5-58-2a%)+B(cn+6—3B)—(3+cpn) RsMx __ (@F2p-2)(A+cy)+8(a—2aB)+6B(5-3B)—28
Wn - 2a+3p-4 » My - 2a+30—4 ’
mRSM* — a(1-2B+cp)+BBPR5+2cy)—2(1+cp) RSM* _ Scp—cr—A RSM* _ 1-6—(cp—cr—A)

n 20+38—4 AT 26(5-1)(2a+3p-4)" M 2(6-1)(2a+3B-4)
mWrRSM* _ (1-B)(A+cp)+ad(4—3-2a)+85(B-1) , mWESM* _ Cn(l—ﬁ)+a(4-—2a2—3/3)+/3—1,

2a+3B-4 2a+38—4
Rrsmx _ (1—2a—2B)(A+cr)+ad(4a+105-6)+5(68%-6-1) rsms _ 2(—a—B)(B+cp)+ep—1+a(4a+105)+652

mrr - 4a+6B-8 » My - 4a+6B-8 ’

5.2 Collective Rationality — Problem R

After we have found the equilibrium functions of the decision variables (&, ), the goal is to find
the optimal values of (a, 8), that secure the collective rationality condition. Rc(a*, B*) = m&&* is
the optimal solution of the non-linear constrained search over the spaces of («, f8) that secures the

SC coordination,

R; = max &M s.t.
(a.B)
RSM RSM
n qg(c‘ff'ﬁ) =& qrc(c‘f'"” =1L,1-a=p a=0p20,

Re(a* = 0,8 = 1) = nfM*(0,1) = nlt*, The feasible solution that satisfies the criteria is one
with the parameter values, @* = 0, 8" = 1. The optimal prices and sold quantities equal to the
centralized solution values. The collective rationality condition is thus satisfied.
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5.3 Individual Rationality (Two—Part Tariff contract)

Having found the optimal values of «, f that coordinate the CLSC prices, margins, sold quantities
and total profit, we must inspect if the individual profits are desirable for all the agents to enter the

TL_RSM* (0(*,[3*)
RS contract. We want to secure that the RS contract is individually rational such that, ~—————= >

axmy
1, Vj,j€{M,D,R}, i € {VN,DSM,DSR,DSD}. Computing the relative profits of the agents we
. aBSMx0,1) _ =RSM*(0,1) &SM*(0,1) CCx .
obtain, s~ = —psin— = 0, —pmn— = 1 = mgc". Manufacturer takes all the profit. To
Tsc Ttsc Tsc

incentivize D and R to join into the RS contract, M has to offer a lump-sum payments to D and R
that will compensate the absolute number of profits transferred to M. These transfer payments are
referred to as Two-Part Tariff (TPT) contract, where the lump sum transfer payment is the second
part next to the wholesale price set in the RS contract. Thus, we will call the new contract RSM-TPT.
The following steps assess if the RSM-TPT contract has the potential to satisfy the individual
rationality criteria.

1. Find the maximum individual profit across all considered power structures for R and D such
that F; = max n}*, Vj,j €E{D,R,M}, i € {VN,DSM,DSR,DSD}.
l

2. Compute the potential minimum expected profit of M (leader) after making all the lump-
sum payments to Rand D, 73" = w5 (0,1) — ¥ oy F-

3. if, HIEPT — Fy; = 0, then

RSM—TPT=x DSRx _ (1=cn)® | (cr+A—cnd)?
Vs =F,=1 = 20
R R™TR 16 165(1-5) (20)
RSM—-TPT+_p; _ - DSD 82en(1+4+er=F)-1]-(Uter)2-82(2cn=1) 1)
T = =TT =
b b="D 128(1-8)
_ 5[(A+c;)?+8(c2—2Ac,—2cncr+2c,6—2cn—6+1
gRSM=TPTs _ ;TPT_ [(a+cr)?+8(ch 4;5(1—715; nd-2ea=8+1)] S 22)

4. Calculate the negative/excess M’s profit, Expry = e TFT* — Fy

additional bargaining opportunity for all the players.

, which represents

(A+cr)?+8(ci—2Acn—2cpncrt2cn8—2cy—8+1)
Expry = > 0.
PTm 248(1-8) =

Provided the conditions (20), (21), (22) are met, the RSM-TPT contract is individually rational.

6 Numerical Example

We will now demonstrate the RSM-TPT coordination on a numerical example with the following
parameters.

(Zhengetal., 2019) on p. 41 derives conditions to secure that both g, q,- will take on positive values
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e q,>0,ifA+c, > 6bcy,

o ¢, >0,if1+A+c, > 6+c,,

o q>qnif(1+8)A+c,)<8(6+2c,—1).
We begin by demonstrating the properties regarding the fact the RSM model is a generalized model
and VN and DSX are special instances. Figure 4 shows the RSM total SC profit function as a
percentage of the Centralized SC optimal profit value. Table 3 then summarizes equal distribution
of the profits. The DSM=DSR point shows the case of pure absence of any coordination, where R
keeps all the revenues, and the total chain profit is the least among all other scenarios. The RSM
point of coordination is where the R shares all the revenues with M.

REM (9=0.f=1)
Y 100% of CC profit

08 — /
a6

| wH@E=p)
0.75% of CC peofil

SN total profit / Total CC

By e ¥
0y I DSMDSR (0=40,=0) <
06 — 44 % of € prot e 8

Figure 4 Generalized RSM model for 3-echelon CLSC

Next property relates to the 1 — a > 3 constraint from the R, optimization problem. Figure 5
displays the stability region 1 — o > {3 under the red line in 2D projection of Figure 5. The function
ridge depicted by the dashed black line violates the non-negativity conditions set for q,, > 0 and
qr > 0. That is why R finds its optimum at a = 0, 3 = 1 where both the red and the black lines
intersect.

Figure 5 Stability region for (1 —a) = f8

Performance of the individual model compared to the Centralized Case is displayed in Table 2.The
Revenue sharing model proves to perform the best, followed by the VN model. Fully decentralized
models suffer from the inefficiencies of sequential decision making and individual goals pursuit.
Collective rationality criteria are only met in the case of the RSM model.

Table 2: Optimal price, quantity

[% CC*] RSM VN DSM DSR DSD
P 100 104 106 106 105
pr 100 107 111 111 110
@ 100 50 25 25 33
q; 100 50 25 25 33
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T3¢ 100 75 44 44 56

Table 3 summarizes the individual rationality test. Our numerical experiment shows clearly that M
could end up receiving 30 units compared to his max individual profit of 18 units in the DSM, after
he has contracted the transfer payments of 18 and 24 units to R and D, respectively. Still, it leaves
him with an excess profit of 12 units (66 % plus vs. his maximum profit) provided that the RSM

RSM *

chain was totally coordinated by the mg2™"(0,1) revenue sharing contract.

Table 3: Individual Rationality Assessment

Profit | VN | DSM | DSR | DSD | F R, RSM~TPT+ Expry
} 18 5 18 8 18 0 18 0
n;; 18 9 9 24 24 0 24 0
o 18 | 18 5 8 18 73 30 12
Tée 55 | 32 | 32 | 4 73 73 12

Finally, Table 4 provides an overview of the margins collected by the respective agents under the
respective model settings. The background-colored cells reflect the dominant roles of the leaders in
the respective decentralized models. The VN model proves the equal distribution of margins. Last
row gives the total sum of margins in the chain and reveals 40% reduction.

Table 4: Prices and Margins

Variable VN DSM DSR DSD RSM-TPT
my, 0,89 0,93 0,87 0,88 0
m, 0,33 0,35 0,31 0,32 0

my — Cp, 0,04 0,08 0,02 0,03 -0,85

m, —c,—A 0,03 0,05 0,01 0,02 -0,30
Wn 0,93 0,96 0,91 0,95 0
wy- 0,35 0,38 0,34 0,37 0
mwy, 0,04 0,04 0,04 0,08 0
mwy 0,03 0,03 0,03 0,05 0

Pn 0,96 0,98 0,98 0,98 0,93

Dy 0,38 0,39 0,39 0,38 0,35

mr, 0,04 0,02 0,08 0,03 0,93

mr’ 0,03 0,01 0,05 0,02 0,35

Sum of margins 0,19 0,22 0,22 0,22 0,13

Conclusion

In this paper we have modified and tested the closed loop model presented in (Zheng et al., 2019)
and applied the Revenue Sharing contract along with a Two-part Tariff contract. While (Zheng et
al., 2019) analyzed the underlying CLSC structure presented in section 2 using a cooperative game
theory approach, we have applied to it the non-cooperative game theory combined with contracts
to coordinate the chain. We attempted to prove that the coordinated solution can be both
individually desirable as well as collectively (effective) rational. The chosen revenue sharing
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contract coordinated the CLSC so that the total chain profit was maximized with the prices and
quantities matching the Centralized model results. This solution was, however, not desirable by all
the agents as all the profits ended up with M as a result of the coordination. Hence, to overcome
the resilience of D and R to enter the contract, we applied a Two-Part Tariff contract which proved
there exists a feasible and individually rational distribution of profits between all agents in the 3-
echelon CLSC.

Acknowledgements

The research project was supported by Grant No. F4/42/2021 of the Internal Grant Agency,
Faculty of Informatics and Statistics, Prague University of Economics and Business.

References

Cachon, G. P., & Lariviere, M. A. (2005). Supply chain coordination with revenue-sharing contracts:
Strengths and limitations. Management Science, 51(1), 30-44.
https://doi.org/10.1287/mnsc.1040.0215

De Giovanni, P., & Zaccour, G. (2019). A Selective Survey of Game-Theoretic Models of Closed-Loop
Supply Chains. 40R: A Quarterly Journal of Operations Research, 17(1), 1-44.
Erhun, F., & Keskinocak, P. (2003). Game Theory in Business Applications. 65.

Ferguson, M. E., & Toktay, L. B. (2006). The Effect of Competition on Recovery Strategies.
Production and Operations Management, 15(3), 351-368.

Fiala, P. (2005). Modelovdni Dodavatelskych Retézcii. Professional Publishing.

Giannoccaro, I., & Pontrandolfo, P. (2004). Supply chain coordination by revenue sharing contracts.
International Journal of Production Economics, 89(2), 131-139. https://doi.org/10.1016/S0925-
5273(03)00047-1

Hou, Y., Wei, F., Li, S. X., Huang, Z., & Ashley, A. (2017). Coordination and performance analysis
for a three-echelon supply chain with a revenue sharing contract. International Journal of Production
Research, 55(1), 202-227. https://doi.org/10.1080/00207543.2016.1201601

Hou, Y., Wei, F., Tian, X., & Liu, X. (2015). Two Revenue Sharing Contracts in a Three-echelon
Supply Chain with a Risk-neutral or a Risk-averse Retailer. Journal of Industrial Engineering and
Management-Jiem, 8(5), 1428-1474. https://doi.org/10.3926/jiem.1556

Orsdemir, A., Kemahlioglu-Ziya, E., & Parlaktiirk, A. K. (2014). Competitive Quality Choice and
Remanufacturing. Production & Operations Management, 23(1), 48-64.
https://doi.org/10.1111/poms.12040

Pang, Q., Chen, Y., & Hu, Y. (2014). Three-Level Supply Chain Coordination under Disruptions
Based on Revenue-Sharing Contract with Price Dependent Demand. Discrete Dynamics in Nature and
Society, 2014, 1-11. https://doi.org/10.1155/2014/464612

Pang, Q. H.,, Wu, X. Y., Tan, M. L., & Cao, X. Y. (2015). Supply Chain Coordination Using Revenue-

Sharing Contract with Distributor’s Effort Dependent Demand. International Journal of Simulation
Modelling, 14(2), 335-348. https://doi.org/10.2507/1JSIMM14(2)CO8

173



Shekarian, E., & Flapper, S. D. (2021). Analyzing the Structure of Closed-Loop Supply Chains: A
Game Theory Perspective. Sustainability (Basel, Switzerland), 13(1397), 32. https://doi.org/
10.3390/5u13031397

Zheng, X.-X., Liu, Z., Li, K. W., Huang, J., & Chen, J. (2019). Cooperative game approaches to
coordinating a three-echelon closed-loop supply chain with fairness concerns. International Journal
of Production Economics, 212, 92-110. https://doi.org/10.1016/j.ijpe.2019.01.011

Zhou, Y., Xiong, Y., Li, G., Xiong, Z., & Beck, M. (2013). The bright side of manufacturing—-
remanufacturing conflict in a decentralised closed-loop supply chain. International Journal of
Production Research, 51(9), 2639-2651. https://doi.org/10.1080/00207543.2012.737956

Contact

Petr Pokorny

Prague University of Economics and Business
Faculty of Informatics and Statistics
Department of Econometrics

Délnicka 202/6, 17000, Praha

Czech Republic

e-mail: petrpokorny@yahoo.ca

174



PRIPRAVENOST AUTOMOBILOVYCH PODNIKOV
NA SLOVENSKU NA DIGITALNU
TRANSFORMACIU A VYTVARANIE
KONKURENCNEJ VYHODY V ERE INDUSTRY 4.0

PREPAREDNESS OF AUTOMOTIVE ENTERPRISES IN SLOVAKIA FOR DIGITAL
TRANSFORMATION AND CREATING COMPETITIVE ADVANTAGE IN THE
AGE OF INDUSTRY 4.0

Patrik Richnak, Andrea Cambalikova

Abstrakt

Hlavnym cielom predloZeného prispevku bolo na ziklade reserSe literatiry determinovat a
explikovat pojmy, ktoré identifikuju Industry 4.0 a zaroven interpretovat vysledky vyskumu, ktoré
analyzuju suéasny stav prebiehajucej digitdlnej transformicie v podnikoch automobilového
priemyslu na Slovensku. V prvej ¢asti prispevku sme sa venovali kompariacii zahrani¢nych nazorov
autorov na problematiku Industry 4.0. Pri konstrukcii konceptualneho ramca sa vyuzila resers§ zo
zahrani¢nych vedeckych zdrojov z poslednych rokov. Interpreticia skimanej problematiky z
praktickej stranky sa uskutoc¢nila na zaklade vyhodnotenia dotaznikového prieskumu, kde bola
objasnena pripravenost na digitdlnu transformdciu avytviranie konkurené¢nej vyhody v ére
Industry 4.0 v 93 podnikoch pésobiacich v automobilovom priemysle na Slovensku.

Klucové slova: digitdlna transformdcia, $tvrtd priemyselna revolicia, Industry 4.0, technolégie
Industry 4.0

Abstract

The main objective of the present paper was to determine and explicate the concepts that identify
Industry 4.0 based on the literature review and at the same time to interpret the results of research
that analyse the current state of the ongoing digital transformation in the automotive industry in
Slovakia. In the first part of the paper, we compared foreign authors' views on Industry 4.0. In the
construction of the conceptual framework, the review of foreign scientific sources from recent years
was used. The interpretation of the studied issue from the practical aspect was conducted on the
basis of the evaluation of the questionnaire survey, where the preparedness for digital
transformation and creating a competitive advantage in the age of Industry 4.0 in 93 enterprises
located in the automotive industry in Slovakia was clarified.

Keywords: digital transformation, Fourth Industrial Revolution, Industry 4.0, Industry 4.0
technologies

JEL classification: L60, 014, M21
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Uvod

V stcasnom konkurenénom prostredi celia priemyselné podniky mnohym rozsiahlym a zlozitym
technologickym zmenam, ktoré sa momentélne tykaja predovsetkym digitalizicie a automatizicie
vo vSetkych podnikovych procesoch. Tieto zmeny st kategorizované ako Industry 4.0, ktory pontka
vyznamné transformacné vyzvy a prileZitosti, ktoré ovplyviiuju mnozstvo prevadzkovych aspektov
podnikov. V prvej asti prispevku sme sa venovali komparicii zahrani¢nych nazorov autorov na
problematiku Industry 4.0. Nasledne v dalsej ¢asti prispevku bola objasnena pripravenost na
digitdlnu transformdciu a vytvaranie konkuren¢nej vyhody v ére Industry 4.0 v 93 podnikoch
posobiacich v automobilovom priemysle na Slovensku.

1 Konceptualny ramec

Digitalizicia predstavuje transformdciu podnikovych procesov, pri¢om je to nepretrZity proces
(Cozmiuc & Pettinger, 2021). Podla Nwaiwu (2018) digitdlna transformdcia ovplyviluje rézne
dimenzie podniku a umoZnuje vytvirat nové podnikatelské modely vyvolané zmenami
prostrednictvom digitdlnych technoldgii. Digitilna transformdicia sa zameriava na vytvaranie
pridanej hodnoty pre zakaznika prostrednictvom novych technoldgii (Rymaszewska a kol, 2017).
Digitédlne technoldgie zmenili tvar podnikovych procesov tym, Ze aktivovali nové metdédy riadenia
zainteresovanych stran a zarovenl ziskali konkuren¢nu vyhodu, vyvojovych procesov, zapojenia
zdkaznikov a analyzy udajov (Brunswicker, 2015). Najzisadnejsou aplikdciou digitalizacie
v priemysle je podla Schumacher a kol. (2019) aplikacia inteligentnej vyroby v podobe Industry 4.0.
Podstata Industry 4.0 zahfna digitalnu transformaciu celej vyroby, sluzieb a spotrebitelskych trhov,
od vzniku inteligentnej vyroby az po digitalizaciu vsetkych kanalov potrebnych na tok vsetkych
zdrojov a hodnét (Schroeder a kol, 2019; Ober, 2020; Brodny a kol., 2021). Digitalna transformdécia
v podobe Industry 4.0 zahitia hlavné vyzvy v podobe - obmedzenych skisenosti s transforméciou,
obmedzenych zru¢nosti a zdrojov, kulturnych obmedzeni, komplikovanych vztahov s mnohymi
obchodnymi partnermi a rozsiahle prvotné finanéné investicie. Na rieSenie tychto problémov je
délezité pouzit pristup zaloZeny na otvorenych inovicidch (Hizam-Hanafiah & Soomro, 2021;
Osorno-Hinojosa a kol, 2022). Industry 4.0 sa vieobecne povazuje za $tvrtd priemyselnu revoluciu,
ktorej hnacou silou je digitalizacia a automatizicia procesov vyroby a hodnotového retazca (Bauer
a kol, 2018). Industry 4.0 je povazované za cennu prilezZitost pre kazdy podnik, pretoze im ponika
inovécie a podporuje produktivitu a inova¢nd vykonnost podniku, s cielom skritenia Zivotnych
cyklov vyrobkov a zrychlenia tempa inovacii (Mubarak & Petraite, 2020; Wognum a kol, 2018).
Industry 4.0 sa zvycajne spaja s velmi rychlymi inovaciami, ktoré sa nazyvaji disruptivne inovacie
(Bigliardi a kol, 2020). Maja velmi délezity vplyv na radikilne a rychle zmeny v technologickych
procesoch pouzivanych konkrétnym podnikom. Aby bolo mozné Celit digitalnym transformaciam
podnikov smerom k Industry 4.0, musi sa kazdy podnik vysporiadat s mnohymi velmi délezitymi
otazkami, ako su: flexibilita a personalizicia; vytvaranie sieti a zniZovanie bariér; nizka cena; lokdlna
vyroba; fragmentacia hodnotového retazca; inteligentny tovar a sluzby; fragmentécia hodnotového
retazca; integracia vyrobnych systémov, globalizacia a decentralizicia vyroby (Ibarra a kol, 2018; De
Giovanni, & Cariola, 2020; Dilyard a kol, 2021). Medzi piliere Industry 4.0 zaraduje Chiarello a kol,
(2018) pocitacové informacné systémy, priemyselny internet veci, priama komunikacia stroj-stroj
(M2M), simula¢né techniky, vertikdlna a horizontdlna integricia softvéru, rozsirenud realitu,
prediktivne techniky, kyberneticko-fyzikdlne systémy, autonémne roboty, kyberneticka
bezpec¢nost, aditivne technolégie, hromadnd individualiziciu, inovativhe metédy zberu
a spracovania big data a mnohé dalsie techniky analyzy idajov v redlnom ¢ase s mozZnostou vyuzitia
potencidlu cloud computingu. Tutak & Brodny (2022); Pivoto a kol. (2021); Sony & Naik (2019) sa
zhoduji na deviatich zdkladnych technologickych pilieroch Industry 4.0, ktoré vyznamne
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ovplyviluju priemyselné ¢innosti a ¢innosti v oblasti sluzieb. Medzi tieto piliere patri big data
analytika, optimalizicia a simuldcia, cloudové technolégie, virtudlna a rozsirend realita,
horizontalna a vertikdlna systémova integricia, priemyselny internet veci, inkrementalne
technoldgie, autonémne roboty a kyberneticka bezpec¢nost. Integricia technolégii Industry 4.0 do
podnikovych procesov bola dévodom velkych zmien vo viacerych priemyselnych odvetviach.
Jednym z hlavnych prinosov digitalizacie bola transformacia hmotnych objektov na nehmotné, ¢im
sa stali Iahsie prenosnymi a dostupnymi (Rayna & Striukova, 2016).

2 Data a metédy

Hlavnym cielom predlozeného prispevku bolo na zidklade reSerse literatiry determinovat
a explikovat pojmy, ktoré identifikuja Industry 4.0 a zdroven interpretovat vysledky vyskumu,
ktoré analyzuju sicasny stav prebiehajtcej digitdlnej transformacie v podnikoch automobilového
priemyslu na Slovensku. Pri konstrukcii konceptudlneho ramca sa vyuzila analyza, syntéza,
komparacia pojmového aparatu zo zahrani¢nych vedeckych zdrojov z poslednych rokov, ktoré sa
v medzindrodnych databiazach Web of Science, Scopus aEBSCO. Interpreticia skdmanej
problematiky z praktickej stranky sa uskutoc¢nila na zadklade vyhodnotenia dotaznikového
prieskumu. Zber tdajov prebiehal v obdobi od aprila 2021 do novembra 2021 prostrednictvom
elektronického $tandardizovaného dotaznika. Dotaznik bol distribuovany medzi manaZérov
automobilového priemyslu prostrednictvom e-mailovych adries. Dotaznik bol struktarovany do
viacerych oblasti. Prva oblast bola zamerana na identifikaciu respondentov a nasledne dalsie ¢asti
dotaznika sa tykali digitdlnej transformacie v ére Industry 4.0. Pri konstrukcii otdzok v dotazniku
sa vyuzili identifika¢né otazky a uzavreté otazky, kde mal respondent na vyber z variant alebo vyber
prostrednictvom ¢iselnej $kély od 0-6. Pri analyze bola vyuzita deskriptivna a inferen¢nd Statisticka
analyza, pri ktorej sa pouzili neparametrické testy v podobe neparametrického Spearmanovho
korela¢ného testu a Pearsonovho chi-kvadrat testu, pri ktorom sa vykonala sila asociicie
prostrednictvom Phi a Cramerovho koeficientu. Prostrednictvom tychto testov sa
verifikovali/falzifikovali nasledovné nulové a alternativne hypotézy:

HOx: Predpokladdme, Ze neexistuje signifikantny vztah medzi vyuzivanim technolégie Industry 4.0
— senzorové zariadenia v podnikovej oblasti vyroba.

H1a: Predpokladame, Ze existuje signifikantny vztah medzi vyuzivanim technoldgie Industry 4.0 -
senzorové zariadenia v podnikovej oblasti vyroba.

HOg: Predpokladdme, Ze neexistuje signifikantny vztah medzi vyuzivanim technolégie Industry 4.0
— autonémne dopravné prostriedky v podnikovej oblasti logistika.

H1g: Predpokladdme, Ze existuje signifikantny vztah medzi vyuzivanim technolégie Industry 4.0 —
autonémne dopravné prostriedky v podnikovej oblasti logistika.

Objektom skimania boli podniky, ktoré pésobia vautomobilovom priemysle v Slovenskej
republike. Relevantnych respondentov, ktorych odpovede boli zaradené do analyzy bolo 93.
Podniky boli kategorizované podla velkosti na zdklade Eurépskej komisie 2003/361/EC, kde sa
definuje maly podnik (10-49 zamestnancov), stredny podnik (50-249 zamestnancov) a velky podnik
(>=250 zamestnancov). Realizovaného prieskumu sa ztcastnili s najva¢sim podielom (48.4 %) velké
podniky z automobilového priemyslu. Stredné podniky boli zastipené s podielom 46.2 %. S vyrazne
najmensim podielom (5.4 %) bola ucast malych podnikov. Pre tcely vykonanej analyzy mézeme
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konstatovat, Ze zastipend vzorka respondentov z automobilového priemyslu je na velmi dobrej
urovni, lebo prevazuju velké a stredné podniky.

Pri identifikdcii vyskumnej vzorky bola do analyzy zahrnutd aj geografickd poloha podnikov
z automobilového priemyslu. Na zdklade sumarizicie vysledkov z dotaznikového prieskumu sme
vysledky sprehladnili do tabulky 1. Z dat konstatujeme, Ze podniky, ktoré pésobia v automobilovom
priemysle boli dominantné v Bratislavskom kraji. Ich podiel tvoril 23.7 %. Vysoky podiel a¢asti mali
aj podniky z Trnavského kraja, kde podiel uéasti bol na drovni 21.5%. Identicky podiel téasti
(10.8 %) na prieskume mal Trenciansky a Zilinsky kraj. Najmenej sa do prieskumu zapojili
automobilové podniky z Banskobystrického (7.5 %) a Kosického kraja (2.2 %).

Tabulka 1: Strukttra vyskumnej vzorky podla geografickej polohy

Kraj Relativna pocetnost

Bratislavsky 23.7%
Trnavsky 21.5%
Nitriansky 151 %
Trenciansky 10.8 %
Zilinsky 10.8 %
Presovsky 8.6 %
Banskobystricky 7.5 %
Kosicky 2.2%

Celkovy stcet 100.0 %

Zdroj: vlastné spracovanie

3 Vysledky a diskusia

Podnikov z automobilového priemyslu sme sa v prieskume dopytovali, ¢i sa ich podnik stretava
s vyzvami suvisiacimi s digitdlnou transformdaciou na &ele s Industry 4.0. Analyzované déita su
segmentované podla velkosti zi¢astnenych podnikov. Tabulka 3 prehladne sumarizuje vysledky
analyzy, na zaklade ktorej mézeme vidiet, Ze takmer 92 % velkych podnikov z automobilového
priemyslu vnima digitidlnu transformdciu a uplatiluje Industry 4.0 v podnikovych procesoch.
Takmer 3/4 participantov (74.4 %) v kategérii stredny podnik, taktiez uplatiiuje Industry 4.0.
Zaujimavym zistenim je, Ze aj vkategdrii maly automobilovy podnik dominuje digitalna
transformadcia na Cele s Industry 4.0.

178



Tabulka 3: Digitdlna transformécia na ¢ele s Industry 4.0 podla velkosti podnikov

Digitdlna maly podnik stredny podnik velky podnik
transformécia/Industry
4.0
Ano 63.8 % 74.4 % 91.1%
Nie 36.2 % 25.6 % 8.9 %
Celkovy sucet 100.0 % 100.0 % 100.0 %

Zdroj: vlastné spracovanie

Realizacia Industry 4.0 v podnikoch vyzaduje mat vypracovant podnikova stratégiu, ktord sa
zaoberd digitdlnou transformdciou v jednotlivych podnikovych oblastiach. V skimanych podnikoch
automobilového priemyslu ma prevahu implementovand apriebezne aktualizovand stratégia
Industry 4.0. Velké automobilové podniky ju maja na tejto urovni s podielom 53.7 %. Stredné
podniky maji implementovanu a zaroven aktualizovanu stratégiu Industry 4.0 na trovni 49.7 %
a malé podniky ju maju arovni 37.9 %. Zaujimavym zistenim je, Ze v procese pldnovania stratégie
Industry 4.0 dominujt malé podniky na trovni 18.7 %.

Tabulka 3: Implementovana stratégia Industry 4.0 podla velkosti podnikov

Stratégia Industry maly podnik stredny podnik velky podnik
4.0
Implementovani a 37.9 % 49.7 % 53.7 %
priebezne
aktualizovani
Implementovana 31.8% 29.1% 32.6 %
V procese 18.7 % 12.6 % 8.9 %
pldnovania
V stiasnosti 11.6 % 8.6 % 4.8 %
Ziadna konkrétna
stratégia
Celkovy sucet 100.0 % 100.0 % 100.0 %

Zdroj: vlastné spracovanie

Pri implementicii Industry 4.0 vautomobilovych podnikoch je potrebné, aby digitalnu
transformdciu podstupili jednotlivé oblasti v ramci podniku. Z odpovedi sme sa dozvedeli, Ze
v rdmci velkych automobilovych podnikov je Industry 4.0 najviac implementované v logistike (33.3
%). V strednych podnikoch je totozny percentudlny podiel (32.6 %) implementécie Industry 4.0
v podnikovej oblasti vyroba aaj logistika. Taktiez aj v malych podnikoch je takmer identicky
percentudlny podiel pri vyrobe (32.8 %) alogistike (32.7 %) v ramci implementécie Industry 4.0.
Najmensie percentudlne hodnoty boli dosiahnuté v podnikovej oblasti servis/sluzby vkazdej
kategérii podniku.
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Tabulka 4: Oblasti implementacie Industry 4.0 podla velkosti podnikov

Vybrané podnikové maly podnik stredny podnik velky podnik
oblasti
Nakup 19.8 % 23.3% 24.4 %
Vyroba 32.8% 32.6 % 31.1%
Logistika 32.7 % 32.6 % 33.3 %
Servis/sluzby 14.7 % 11.6 % 111 %
Celkovy sucet 100.0 % 100.0 % 100.0 %

Zdroj: vlastné spracovanie

Implementédcia Industry 4.0 vautomobilovych podnikoch prinda aj vyuzivanie viacerych
technolégii Industry 4.0, ktoré st neoddelitelnou sacastou tejto koncepcie. Na ziklade
zosumarizovanych priemernych hodnét sme vytvorili radarovy graf. Na zaklade vizualizdcie dat
moézeme sledovat, Ze v automobilovych podnikoch je dominantné vyuZivanie technolégie RFID
s najvacsou priemernou hodnotou 3.99. Vysoku priemernt hodnotu (3.96) dosiahli aj integrované
informaéné systémy. Takmer identickd priemernd hodnotu ziskali senzorové zariadenia (3.96),
aditivna vyroba (3.68) arozsirend realita (3.67). Najmenej podniky vridmci automobilového
priemyslu z technolégii Industry 4.0 vyuzivaja big data (2.11) a 5G siet (1.96).

RFID
41 @..
5G sief 3__:‘4- 399 e, Integrovane)mformame
_.3 . systémy
396 .
S25
1,06 & 2
Big data ARt Autonémne dopravné
1 382 @ prostriedky
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L

Roziirena realita

Graf 1: Uplatiiovanie technoldgii Industry 4.0. Zdroj: vlastné spracovanie

Stanovend nulovd hypotéza (HO,) a alternativna hypotéza (H1s) boli testované pomocou
neparametrického Spearmanovho korela¢ného testu. Vysledky testu si uvedené v tabulke 5. Na
zdklade zhrnutia testovania konstatujeme, Ze existuje mierne signifikantny vztah medzi
vyuZivanim technoldgie Industry 4.0 — senzorové zariadenia v podnikovej oblasti vyroba (r=0.209);
p <0.05. Na zdklade vyhodnoteného testovania je alternativna hypotéza prijata.
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Tabulka 5: Vyhodnotenie Spearmanovho korela¢ného testu

Spearman's rho Technolégia Industry

4.0 — senzorové
zariadenia

Technolégia Correlation
Industry 4.0 - Coefficient
senzotove Sig. (2-tailed) . 0.044
zariadenia
N 93 93
Vyroba Correlation 0.209 1.000
Coefficient
Sig. (2-tailed) 0.044
N 93 93

Zdroj: vlastné spracovanie

Na vyhodnotenie nasledovnej nulovej (HOg) aalternativnej (H1s) hypotézy bol aplikovany
Pearsonov chi-kvadrat test. Na zdklade vysledkov z tabulky 6 konstatujeme, Ze medzi vyuZivanim
technolégie Industry 4.0 — autonémne dopravné prostriedky v podnikovej oblasti logistika existuje
signifikantny vztah (x*= 50.353, p=0.011).

Tabulka 6: Vyhodnotenie Pearsonovho chi-kvadrat testu

Chi-Square Tests Asymp. Sig. (2-sided)
Pearson Chi-Square 50.353 30 0.011
Likelihood Ratio 47.297 30 0.023
Linear-by-Linear 18.123 1 0.000
Association
N of Valid Cases 93

Zdroj: vlastné spracovanie

Nasledne bola vykonani sila asocidcie prostrednictvom Phi a Cramerovho koeficientu. Vysledky su
uvedené v tabulke 7. Z vysledkov konstatujeme, ze Phi koeficient hovori o silnom vztahu (0.736) a
Cramerov koeficient o miernom vztahu (0.329).

Tabulka 7: Vyhodnotenie sily asocidcie prostrednictvom koeficientov

Symmetric Measures Value Approx. Sig.
Nominal by Nominal Phi 0.736 0.011
Cramer's V 0.329 0.011
N of Valid Cases 93

Zdroj: vlastné spracovanie
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Zaver

Digitédlna transformdcia smerom k Industry 4.0 sa stala pre podniky nevyhnutnostou, pretoze ich
robi flexibilnej$imi, agilnej$imi a pohotovej$imi v si¢asnom nekompromisnom konkurenénom
prostredi. Vynimkou nie je ani automobilovy priemysel, ktory neustile prechadza vyraznou
transformaciou pomocou revolu¢nych technoldgii Industry 4.0, ktoré zdsadne menia podnikové
procesy.

Vramci konceptualneho ramca sa identifikovali nazory zahrani¢nych autorov, kde sme dospeli
k zaveru, ze Industry 4.0 je Stvrtd priemyselnd revolicia, ktorej hnacou silou je digitalizacia
a automatizicia procesov vyroby. Industry 4.0 sa spaja s rychlymi inoviciami, ktoré sa nazyvaju
disruptivne technolégie. Vramci reserSe sme identifikovali vybrané technolégie Industry 4.0,
ktorych pocet adefinicia sa odliuje v zavislosti od pohladu jednotlivych autorov. Skimani
problematika bola analyzovand v podnikovej praxi prostrednictvom dotaznikového prieskumu.
Z vysledkov konstatujeme, Ze najviac vnimaju digitdlnu transformaciu a uplatiiuja Industry 4.0
velké podniky z automobilového priemyslu. V skimanych podnikoch ma prevahu implementovana
a priebezne aktualizovana stratégia Industry 4.0. Pri implementacii Industry 4.0 v automobilovych
podnikoch sme sa dozvedeli, Ze v ramci velkych automobilovych podnikov je Industry 4.0 najviac
implementované v logistike. V automobilovych podnikoch je dominantné vyuzivanie z technoldgii
Industry 4.0 — RFID, a taktieZ aj integrované informaé¢né systémy. V ramci testovania hypotéz sa
potvrdil signifikantny vztah medzi vyuzivanim technolégie Industry 4.0 — senzorové zariadenia
v podnikovej oblasti vyroba. Signifikantny vztah bol preukdzany aj medzi vyuzivanim technolégie
Industry 4.0 - autonémne dopravné prostriedky v podnikovej oblasti logistika.

Uskutoéneny vyskum je zidkladom pre dalsi, nasledujuci vyskum, ktory by skamal identifikdciu
digitilnej transformdcie smerom k Industry 4.0 v dalsich odvetviach priemyselnej vyroby na
Slovensku. Zaroven sa vytvara potencidl opatovne realizovat vyskum tykajaci sa prebiehajtcej
digitalnej transformdcie vautomobilovom priemysle na Slovensku, ktory by bol doplneny
o stratégiu Industry 5.0, ktorej cielom je okrem konkurenénej vyhody na trhu prostrednictvom
implementicie digitilnych technoldgii prosperovat aj s technologickymi zlep$eniami s ohladom na
ludské a environmentalne aspekty.
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ENTREPRENEURIAL ENTRY
FROM THE PERSPECTIVE
OF THE THEORY OF PLANNED BEHAVIOR

Prity Sinha

Abstract

Entrepreneurship represents an important source of employment, wealth and self-satisfaction at
the individual level, and economic development at the national level. Therefore, this article employs
the theory of planned behavior to identify determinants of entrepreneurial entry and thus in some
respect also validates the theory itself. The results of binomial logistic regression, using data on
1,165,791 individuals from 97 countries in the period 2011-2017, suggest that a) the theory of
planned behavior provides useful guidance for identification of factors predicting entrepreneurial
entry, b) intention to start own business and real involvement in start-up activities are often
influenced by the same factors, such as business skills, knowing someone who already started own
business, positive expectations on business opportunities, being risk averse, or social norms toward
entrepreneurs, but there are also factors, such as education or family income, where strong
contradiction between intentions (or maybe wishes) and real behavior is obvious.

Keywords: entrepreneurship, start-up, theory of planned behavior, GEM, intention, behavior

JEL classification: M13, 012
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Introduction

Entrepreneurship has very different connotations; it may represent a necessity for covering living
expenses, an opportunity for personal growth and self-satisfaction, source of employment,
competitive pressure and subsequent economic development, etc. Regardless of its particular
aspects, the whole society benefits from entrepreneurial activities. As the first and most important
step in entrepreneurship is to start, this article focuses on identification of determinants of
entrepreneurial entry.

It uses data from the Global Entrepreneurship Monitor on 1,165,791 individuals from 97 countries
in the period 2011-2017 to estimate binomial logistic regression and identify determinants of a)
intentions to start a new business in the next 3 years, and b) active participation in start-up
activities at present. The empirical model in this article stems from the theory of planned behavior
and thus considers three basic factors of entrepreneurial entry, i.e. attitudes towards
entrepreneurship, subjective norms, and perceived behavioral control to start-up.

The results suggest that the theory of planned behavior provides useful guidance for the
identification of determinants of entrepreneurial entry. In addition, they show that intentions to
start own business and real involvement in start-up activities are often influenced by the same
factors, although it is possible to find few factors (e.g. education and family income) whose effect
on intentions and real behavior differ significantly.

1 Theory of planned behavior

The theory of planned behavior explains the formation of intentions and their transformation to
real behavior. This concept stems from the theory of reasoned actions, which considers intentions
to be determined by a) attitudes toward behavior (an individual’s positive or negative evaluation of
the behavior) and b) subjective norms reflecting social influence (an individual’s perception of social
pressure on him/her), and assumes that
‘a person’s intention to perform (or not to perform) a behavior is the immediate determinant of that action’
(Ajzen, 1985:12); see Figure 1.

behavioral
beliefs

attitudes to
the behavior

4 normative
beliefs

subjective
norms

intention

behavior

Figure 1: Theory of reasoned action. Source: Ajzen & Cote, 2008
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The main principle of the theory of reasoned action can be summarized by Equation 1,
B~I « [W1AT + w1SN] 1)

where B is the behavior of interest, I is the person’s intention to perform behavior B, AT is the
person’s attitude toward performing behavior B, SN is the subjective norm for the performance of
behavior B, and w; and w. are weights reflecting the relative importance of AT and SN. Regarding
the wavy line (~), Ajzen (1985:13) explains that ‘intention is expected to predict behavior only if
intention has not changed before performance of the behavior; and intention itself is shown to be directly
proportional to the weighted sum of attitude towards behavior and subjective norm.’

The attitude towards behavior is determined by beliefs about value of its outcomes (where e.g. an
exercise is a behavior and weight reduction is an outcome), as is described by Equation 2

AT « Z?:l b; - e; (2

where AT is the attitude towards behavior B, b; is the belief that performing behavior B will lead to
outcome i, e; is the evaluation of outcome i, and X is sum over n behavioral beliefs. If an individual
believes that performing a behavior will lead to positive outcomes, it creates a favorable attitude to
the behavior, while negative expectations will create negative attitudes towards considered

behavior. The beliefs that underline a person’s attitude toward behavior are considered behavioral
beliefs.

Subjective norms are also a function of beliefs, where an individual believes that reference persons
or groups think that he should or should not perform the behavior. These beliefs are termed
normative belief. Ajzen (1985) explains normative beliefs and subjective norms by Equation 3

SN « Z‘{ZI bk T €k (3)

where SN is the subjective norm, bx is the normative belief, e is the individual’s motivation to
comply with reference k and m is the number of normative beliefs.

The theory of reasoned action describes the causal links from beliefs, through attitudes and
intentions, to actual behavior. However, all intentions do not necessarily carry out, as some of them
are abandoned or revised to fit the changing circumstances. Therefore, the theory of reasoned
action is able to predict behavior only under two conditions: a) considering intentions that exist
immediately before the performance of behavior, and b) the behavior must be under volitional
control. This limitation is reflected by a theory of planned behavior (Ajzen 1985, 1991), which
replenished the theory of reasoned action with the perceived and actual control over the behavior.
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Figure 2: Theory of planned behavior. Source: Ajzen & Cote, 2008

According to the theory of planned behavior, human intentions are influenced by three major
factors: attitude toward behavior, subjective norm, and perceived behavior control (see Figure 2).
Perceived behavioral control (PCB) is determined by control beliefs (c), i.e. ‘subjective probability of a
person that a given facilitating or inhibiting factor will be present’ (Ajzen, Cote 2008:303), and the
perceived power of the factor to facilitate behavior performance (p;), as Equation 4 shows.

PCB OCZ?'::L C; " Di 4)

The theory of planned behavior suggests that volitional control is mainly related to the intention-
behavior relation. As ‘intentions can only be expected to predict a person’s attempt to perform a behavior,
not necessarily its actual performance’ (Ajzen, 1985:29), the actual performance of behavior can be
described by Equation 5

B«I-C (5)

where B is the actual performance of the behavior, I is the strength of the person's attempt to
perform a behavior, that is, intention, and C is the degree of control. It shows that the strength of
aperson’s attempt to perform a behavior interacts with the degree of his/her control over the action
to determine the likelihood of actual performance of the behavior. The harder the person tries and
the greater his/her control over personal and external factors, the greater is the likelihood that
he/she will attain a behavioral goal.

2 Review of empirical literature

The theory of planned behavior is often used in the empirical literature to explain human decision
making and behavior. It is possible to find its application, e.g., in research on health (Pourmand et
al., 2020; Armitage, 2005; Conner et al., 2003), natural environment (Macovei, 2015; Masud et al.,
2016; Stern, 2005), consumer behavior (Park, Ha, 2014; Saeri et al., 2014), migration (Balcar, Sulak,
2021; Li, 2019; Kley, 2017) or labor market (Peng, Min, 2020; Fort et al., 2015). The following
paragraphs will provide a brief and selective overview of studies that employ the theory of planned
behavior to investigate entrepreneurship.

Nishimura and Tristan (2011) have validated the theory of planned behavior in predicting
entrepreneurial behavior using data from the Global Entrepreneurship Monitor (GEM) in Peru. The
results partially supported the theory of planned behavior, as attitudes toward entrepreneurship
and perceived behavioral control had significant effects on entrepreneurial behavior.
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Another study carried out by Grid and Bagraim (2008) focused on final year commerce students at
the two universities in Western Cape. The theory of planned behavior was used as a predictor of the
entrepreneurial intentions of these students. The result of multivariate data analysis indicates that
the theory of predicted behavior explains 27% of the variance in students’ entrepreneurial
intentions.

Nawi et al. (2022) also showed that the theory of planned behavior provides a relevant basis for
predicting the intention of a university student to start agro-entrepreneurship. The study used
cross-sectional data from 300 public university students. The results suggest that attitudes towards
entrepreneurship and perceived behavioral control are related with a positive and significant effect
on agro-entrepreneurship among university graduate students.

Alzamel (2021) has focused on Saudi women’s e-commerce entrepreneurship using the theory of
planned behavior. In her study, she used the structural equation model (SEM) applied to data from
534 female undergraduates from different Saudi Arabian universities. Alzamel focused primarily on
the relationship between attitudes toward entrepreneurship, entrepreneurial self-efficacy, and e-
entrepreneurial intention. The results showed that attitudes and entrepreneurial self-efficacy are a
significant factor for an e-entrepreneurial intention, but subjective norm came insignificant.

This overview suggests that the theory of planned behavior represents a relevant tool for explaining
entrepreneurship intentions and behavior. Therefore, it will be used in the following sections to
predict intentions to start own business and to participate in start-up activities in 97 countries.

3 Data and methodology

Data from the Global Entrepreneurship Monitor (GEM) are used in this article. The GEM data
gathering is centrally coordinated by the GEM data experts; survey design in all countries, as well
as gathered data are subject to a variety of checks to guarantee the data quality. GEM research is
made up of two complementary tools: the Adult Population Survey (APS) and the National Expert
Survey (NES). In this article, I consider only data from the Adult Population Survey, which provides
detailed information on entrepreneurial activity, attitudes, aspirations, and characteristics of the
adult population. It can be noted that the country sample weights (reflecting gender and age
distribution at a minimum) were adjusted here to reflect also the differences in population size of
the countries.

Individual data from 1,165,791 individuals aged 18 to 64 years, gathered in 97! countries in the
period 2011-2017, are used to estimate the binomial logistic regression to identify determinants of
entrepreneurial entry approximated by a) intention to start a new business in the next 3 years and
b) active participation in start-up activities at the present (see Equation 6).

Pr (STARTUP; = 1|AT;, SN;, BC;,C;)
" Pr (STARTUP, = 04T}, SN, BC,, C;) _

the

empirical model is based on the theory of planned behavior, the explanatory variables reflect
individual attitudes, social norms, and an individual’s control over the action. The attitudes toward

1 List of 97 countries: Algeria, Angola, Argentina, Australia, Austria, Bangladesh, Barbados, Belgium, Belize, Bolivia, Bosnia and Herzegovina, Botswana,

Brazil, Bulgaria, Burkina Faso, Cameroon, Canada, Chile, China, Colombia, Costa Rica, Croatia, Cyprus, Czech Republic, Denmark, Ecuador,
Egypt, El Salvador, Estonia, Ethiopia, Finland, France, Georgia, Germany, Ghana, Greece, Guatemala, Hungary, India, Indonesia, Iran, Ireland, Israel,
Italy, Jamaica, Japan, Jordan, Kazakhstan, Kosovo, Latvia, Lebanon, Libya, Lithuania, Luxembourg, Macedonia, Madagascar, Malawi, Malaysia, Mexico,
Morocco, Namibia, Netherlands, Nigeria, Norway, Pakistan, Panama, Peru, Philippines, Poland, Portugal, Puerto Rico, Qatar, Romania, Russia, Saudi
Arabia, Senegal, Singapore, Slovakia, Slovenia, South Africa, South Korea, Spain, Suriname, Sweden, Switzerland, Thailand, Trinidad and Tobago, Tu-
nisia, Turkey, Uganda, United Arab Emirates, United Kingdom, United States, Uruguay, Venezuela, Vietnam, Zambia.
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entrepreneurial entry are approximated by variables like education, personal business contact,
business skills, perceived opportunity to start a business, and fear of failure. Subjective norms
control the perceived pressure of society such as considering a business as a desirable career, the
perceived social status of entrepreneurs and the publicity of entrepreneurs in the media. Perceived
behavior control corresponds to subjective perception of control over starting a new business,
which is approximated by work status and family income. The model also contains control variables
(C) to capture differences between countries and years of surveys. The model is presented in
Equation 6, where i represents an index for an individual observation, @, £, }; J, A are vectors of
regression coefficients, and ¢ is the error term. The full list of model variables, including their
definitions and coding, can be found in Table 1.

Table 1: Variables used in the model

Variable Variable in Variable description
GEM dataset
Expects to start in the next 3 years futsup Expects to start-up in the next 3 years

(1=Yes, 0=No & I do not know)

Active involvement in start up SUBOANW Actively involved in start-up effort, owner, no wages yet
(1=Yes, 0=No)

Female gender 0=Male, 1=Female

Age age continuous variable, range 18-64 years

Education education created from ‘uneduc’ variable by grouping categories

(0 = No education + Pre-primary education (ISCED 0), 1 = Basic education
- primary and lower secondary education (ISCED 1-2)" 2 "Upper secondary
and post-secondary (ISCED 3-4)" 3 "Tertiary education (ISECD 5-7)" 4
"Doctoral degree (ISCED 8)")

Personal business contacts knowent Do you know someone personally who started a business in the past 2 years?
(1=Yes, 0=No & I do not know)

Business Skills suskill Do you have the knowledge, skill and experience required to start a new
business?
(1=Yes, 0=No & I do not know)

Fear of failure fearfail Would fear of failure would prevent you from starting a business?
(1=Yes, 0=No & I do not know)

Opportunity for starting a business opport In the next six months, will there be good opportunities for starting a business...
(1=Yes, 0=No & I do not know)

Entrepreneur as a good career nbgoodc Inmy country, most people consider starting a new business a desirable career...
(1=Yes, 0=No & I do not know)

High social status of entrepreneurs nbstatus In my country, those successful at starting a new business have a high level of
status and respect.

(1=Yes, 0=No & I do not know)
Publicity of entrepreneurs in media ndmedia In my country, you will often see stories in the public media.

(1=Yes, 0=No & I do not know)
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Family income gemhhinc GEM income recoded into thirds
(1=Low income, 2=Middle income, 3=Upper income)
Work Status gemoccu GEM harmonized work status with self-employed

(1 = full or part time, 2 = Part time, 3 = Retired, disabled, 4 = Homemaker,
5 = Student, 6 = Not working, other, 7 = Self-employed)

Countries country list of countries

Years yrsurv categories, range 2011-2017

Source: Author

4 Results and discussion

The estimations of binomial logistic models make it possible to identify determinants of intentions
to start a new business in the next 3 years (Models 1-3) and active participation in start-up activities
at the present (Models 4-6). As many variables correspond to factors described by the theory of
planned behavior, i.e. attitudes toward entrepreneurial entry, subjective norms, and perceived
behavioral control over the action, we may evaluate relevancy of these factors for predicting both
intentions and behavior leading to entrepreneurial entry.

First, let us take a look at the predictive power of models considering different factors of
entrepreneurial entry. The attitudes towards entrepreneurial entry, representing subjective
evaluation of its costs and benefits, are reflected mainly by education and business skills, personal
contacts with entrepreneurs, perceived opportunity to start a business, and fear of failure (the
positive correlation is expected in all cases with an exception of fear of failure suggesting that e.g.
more developed business skills may bring higher returns to entrepreneurship, and thus increase the
perceived benefits), although age and sex may also have some influence of perceived costs and
benefits. The social norms, representing social pressure connected with the entrepreneurship, are
approximated by status of entrepreneurs in the society, i.e. whether being entrepreneurs is
considered as a good career, is associated with high social status and medial publicity. Perceived
behavioral control over entrepreneurial entry is approximated by household income and labor
market status, as both represent sources available to an individual. The results in Table 1 suggest
that all these factors represent relevant determinants of entrepreneurial entry, as most of the
variables in these factors are statistically significant at the 0.01 level regardless of the dependent
variable and model specification. We can see that the adjusted McFadden R? of the models
explaining entrepreneurial intentions reach the values of 0.139, 0.142, and 0.143 in Models 1-3.
Similar results can be seen also in the case of active participation in start-up activities, as the
adjusted McFadden R? of Models 4-6 reach values of 0.117, 0.115, and 0.152, respectively.

Second, full models on entrepreneurial entry (Models 3 and 6) make it possible to identify
significant determinants of entrepreneurial entry and discuss their different effects on intentions
and real behavior. Focusing on the attitudes toward entrepreneurship, we can see that higher
business skills, knowing someone who started own business in the past 2 years, positive
expectations on business opportunities in the next 6 months, and being risk averse (i.e. having low
fear of failure) increase significantly the probability of intending or participating in start-up
activities. On the other hand, the results show that individuals with no and tertiary education have
the highest probability to intend entrepreneurial entry, but only individuals with no education have
significantly lower probability to really start-up own business (compared with individuals with
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other educational levels). It suggests that uneducated individuals may desire to start up their own
business to improve their life prospects, but the lack of education prevents them from doing so.

Table 1: Probability of entrepreneurial entry (average marginal effect)

Intention to start a new business Active participation
in start-up activities

in the next 3 years

Variables @ 2 3) 4 5) ()]

Attitudes toward entrepreneurship
Female -0.025"*  -0.025"*  -0.014**  -0.009***  -0.010*** -0.000
(0.002) (0.002) (0.003) (0.001) (0.001) (0.002)
Age 0.001 0.001** -0.001* 0.003**  0.003*** -0.000
(0.001) (0.001) (0.001) (0.000) (0.000) (0.000)
Age squared -0.000*  -0.000"*  -0.000***  -0.000***  -0.000*** -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
No and pre-primary education (ISCED 0) 0.003 0.002 0.001 -0.011**  -0.013***  -0.014***
(0.006) (0.007) (0.008) (0.003) (0.003) (0.004)
Primary and lower secondary eds. (ISCED 1-2) -0.013***  -0.016™*  -0.021*** 0.001 0.000 -0.004
(0.004) (0.004) (0.004) (0.002) (0.002) (0.003)
Higher secondary and post-secondary education (ISCED 3-4)  -0.007**  -0.010**  -0.011*** 0.001 0.001 -0.001
(0.003) (0.003) (0.004) (0.002) (0.002) (0.002)

Tertiary education (ISECD 5-7) baseline baseline baseline baseline baseline baseline

Doctorate degree (ISCED 8) -0.018** -0.004 -0.004 0.000 0.003 0.003
(0.008) (0.010) (0.012) (0.004) (0.005) (0.006)
Business skills 0.126*** 0.120*** 0.115** 0.057*** 0.055*** 0.041***
(0.002) (0.003) (0.003) (0.002) (0.002) (0.002)
Personal business contacts 0.066™*  0.062***  0.060™*  0.041**  0.038"*  0.029"**
(0.002) (0.003) (0.003) (0.002) (0.002) (0.002)
Fear of failure -0.009**  -0.013**  -0.015*** -0.010** -0.011** -0.010***
(0.002) (0.002) (0.003) (0.001) (0.002) (0.002)
Opportunity to start a business: Yes. 0.080***  0.074™*  0.074™*  0.029"*  0.027**  0.022***
(0.003) (0.003) (0.003) (0.001) (0.002) (0.002)

I do not know 0.008** 0.008* 0.010** 0.013*** 0.014***  0.013***
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(0.004)

Subjective norms

Entrepreneur as a good career

High social status of entrepreneurs

Publicity of entrepreneurs in media

Perceived behavioral control

Family income: Low income

Middle third

Upper third

Work status: Full or part time

Part time

Retired, disabled

Homemaker

Student

Not working, other

Self-employed

Country yes
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(0.004)

0.033***

(0.003)

0.014***

(0.003)

0.029***

(0.003)

yes

(0.005)

0.031***

(0.003)

0.015***

(0.003)

0.028***

(0.003)

baseline

-0.010***

(0.003)

-0.010***

(0.004)

baseline

0.042***

(0.006)

-0.090***

(0.006)

-0.038***

(0.005)

-0.031***

(0.006)

0.057**

(0.005)

0.013***

(0.004)

yes

(0.002)

yes

(0.003)

0.006***

(0.002)

0.003**

(0.002)

0.007***

(0.002)

yes

(0.003)

0.004**

(0.002)

0.004**

(0.002)

0.005***

(0.002)

baseline

0.000

(0.002)

0.006***

(0.002)

baseline

0.000

(0.003)

-0.024***

(0.003)

-0.020%**

(0.002)

-0.023***

(0.002)

0.006*

(0.003)

0.071**

(0.003)



Year yes yes yes yes yes yes

Adjusted McFadden R? 0.139 0.142 0.143 0.117 0.115 0.152

Observations 1,157,421 1,042,741 823,344 1,159,579 1,044,575 824,496

Source: Author; Notes: (1) Constant was estimated, but not reported,
(2) Standard errors in parentheses, (3) *** p<0.01, ** p<0.05, *p<0.1,

The results for gender variable are also interesting, as it shows that women have a lower probability
to intend starting their own business, but there is no difference when real behavior is discussed.
Although it seems that there is no gender disadvantage in starting own business, we have to point
out that the insignificance is given by controlling for work status (otherwise the gender variable
would be significant and negative). It shows that women do not intend to run their own business
so often as men, and as they are more often excluded from the labor market (have status of
homemaker), they often do not participate in business start-up as well. The three variables that
approximate subjective norms are positive and statistically significant predictors of both intention
and behavior leading to entrepreneurial entry, although some of them are significant only at the
0.05 level. However, it suggests that positive image of entrepreneurs in the society increases the
interest in this career. The behavioral control is approximated by family income and work status.
Both variables embody different effects on intentions and behavior to start up their own business.
The results show that individuals from low-income families most often intend to start up own
business, probably to overcome material deprivation, but individuals from high-income families
start up their businesses the most often as they dispose of necessary financial sources. The situation
is similar for those working part-time and not working at all. They have a higher motivation to start
their own business (compared to full-time employed), but the probability of realization of business
intention does not differ.

Conclusion

Entrepreneurship may represent a necessity to cover living expenses, an opportunity for personal
growth and self-satisfaction at the individual level, and a source of employment, competitive
pressure, and economic development at the national level. Therefore, it is necessary to shed some
light on the determinants of entrepreneurial entry as the first and most important step in
entrepreneurship.

The theory of planned behavior represents a suitable tool for this investigation, as the review of
empirical literature suggests (see e.g. Nawi, et al., 2022; Alzamel, 2021; Nishimura and Tristan,
2011; Grid and Bagraim, 2008). It explains entrepreneurial intentions and behavior as a result of
three factors: a) attitude toward entrepreneurship representing subjective evaluation of its costs
and benefits, b) subjective norms representing social pressure connected with entrepreneurship,
and c) perceived behavioural control over entrepreneurial entry.

The article employs empirical model stemming from the theory of planned behavior and data from
the Global Entrepreneurship Monitor on 1,165,791 individuals from 97 countries in the period
2011-2017 to estimate binomial logistic regression and identify statistically significant
determinants of a) intentions to start a new business in the next 3 years, and b) active participation
in start-up activities at present.
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The results a) confirms that the theory of planned behavior provides useful guidance for
identification of factors predicting entrepreneurial entry, and b) show that intention to start own
business and real involvement in start-up activities are often influenced by the same factors, such
as business skills, knowing someone who already started own business, positive expectations on
business opportunities, being risk averse, or social norms towards entrepreneurs, but there are few
factors (such as education or family income), where strong contradiction between intentions and
real behavior is obvious.
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MODERN METHODS OF MARKETING
MEASUREMENT AND POTENTIAL OF THEIR
DEPLOYMENT AT RETAIL

Tomas Skoda

Abstract

Today, it offers many modern technologies designed to collect and accurately evaluate customer
behavior data, even in real time, such as point-of-sale marketing communications. Other
measurements, such as footfall, customer gender or time spent at the point of sale, are already
relatively common today. In order to determine the real needs of retail marketers, an online
questionnaire with a set of six open-ended questions was created for senior marketing managers
and directors who have been active in retail for along time. The essence of this questionnaire survey
was to find out the current state and at the same time current and future needs in marketing
research in retail. The survey primarily concerned the measurement of the impact of the use of most
modern marketing research technologies in combination with digital signage media. The main goal
is to optimize customers' shopping behavior, especially by detecting and evaluating current
customer emotions, on the basis of which they can be offered the most suitable advertising message
in order to optimize sales. The aim of this paper is to determine the real potential of deployment
and also the specific requirements for the functionality of such modern technologies in real retail
conditions.

Keywords: efficiency measurement, retail, communication channels, point of purchase, point of
sale, customer behavior, digital signage, emotions, targeting, biometrics, marketing

JEL classification: M310
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1 An overview of the current state of the problem

Today, thanks to new technologies, it offers unique opportunities to move the effectiveness of
marketing communication at the point of sale to its current limits (Daniel Jesensky a kolektiv,
2020). This is mainly due to biometric technologies in combination with digital signage advertising
media. (Generosi, A., Ceccassi, S., Mengoni, M., 2018) There are many available studies that look at
the effectiveness of digital signage media based on selected content, for example (Burke, 2009;
Dennis et al., 2010, 2012, 2013, 2014 or Lee and Cho, 2019). From the point of view of human
psychophysiology, applied to marketing research, the effects of advertising, at the point of sale, on
psychological processes (eg emotions), through their physiological correlates (eg facial expressions)
on shopping behavior were also examined. (Lajante, M., Ladhari, R., 2018) Probably the closest to
the topic of this paper is the research presented in the Journal of Business Research (Volume 131,
July 2021), entitled "Emotional targeting using digital signage systems and facial recognition at the
point of sale ", behind which stands the author team from the University of Vienna, composed of
Marion Garaus, Udo Wagner, Ricarda C. Rainer. This research focuses on how to use the latest
technologies to influence the shopping behavior of customers in retail. It is a combination of
modern digital signage carriers in combination with biometric technology for face reading. This
technology is able to recognize not only the gender and age of the customer, marginally the income
group as well, but above all his emotions and current mood, in real time. (Iterait Internal Materials
- Vividi, 2020) Thanks to this technology, it is possible to personalize individual advertising
messages and thus increase their effect. At the same time, this technology makes it possible to
evaluate the effect of individual carriers and individual messages on customer emotions. (Garaus,
M., Wagner, U., Rainer, R., 2021) The aim of this research was to find out how and why emotional
targeting on digital signage media works. Two experiments were conducted to examine: (a) whether
adapting digital signage content to the current mood of shoppers affects product quality
perceptions, purchasing intent and willingness to pay, and (b) whether disclosure of this procedure
(manipulative intent) mitigates subsequent customer decisions. Findings from a lab and online
experiment reveal that emotional targeting increases purchasing decisions, product quality
perceptions, and a willingness to pay for them. At the same time, it confirms that disclosing the
purpose of targeting can have a negative impact on customers. (Garaus, M., Wagner, U., Rainer, R.,
2021) Furthermore, the study examines the influence of the current customer mood (positive or
negative) on the communication of hedonic or utilitarian products in the choice of informative or
emotional content of the message. The findings of this research suggest that emotional targeting is
a promising strategy for increasing product quality perceptions, hedging intentions and willingness
to pay (WTP) for both product categories. The positive effects of emotional targeting can be
optimized when assigning digital signage content to a product category. Hedonic products benefit
from emotional content aimed at customers in a positive mood, while informative content works
best for utilitarian products aimed at customers in a negative mood. But personalized technology
in particular can also raise privacy concerns. Thus, consumer data must be used in a way that does
not cause discomfort to customers (Grewal et al., 2017). Compared to demographic targeting,
segmentation based on good or bad customer mood can be considered less invasive. While providing
targeted information offers a promising way to connect with customers and provide them with
some value (Grewal et al., 2017), emotional targeting can offer a promising way to strike a balance
between respecting consumer privacy and personalizing digital signage content. Customized
message content can also reduce the risk of some confusion for shoppers, due to too many messages
in the retail environment (Garaus, Wagner and Kummer, 2015).
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2 Technology introduction

Between the available technologies that are suitable for marketing measurements at the point of
sale, for example, there is a solution from the Czech startup Iterait called Vividi. This is a unique
technology designed primarily for retail needs, which is based on anonymous capture of customers
by a system of special cameras that can be placed virtually anywhere where there is wifi network,
LTE mobile data coverage and an electrical connection. These cameras, in conjunction with the
Vividi application, are able, by the speed 10 frames per second, to anonymously measure and
evaluate in real time the footfall of a given store or shopping center, time spent in the store,
movement around the store and even current customer emotions. On the basis of which marketers
would be able to offer specific customers the most suitable marketing messages via digital signage
media. This technology is unique in that it is able to perform and evaluate all these tasks in real
time, but also at very low acquisition and operating costs. Although this technology also works with
biometrics (specifically the customer's face capture), GDPR is not violated, because the system does
not store images or video in its original form, but assigns each customer only a unique ID, which he
then works with. Thus, the protection of customer privacy is absolutely preserved. Evaluating the
success of this technology is also part of my upcoming research and dissertation. In this paper,
however, we will deal only with the question of what real needs are currently being addressed by
retail marketers and how this technology is (and whether it is) able to meet it at all.

2.1 Methodology of using technology

The methodology of this technology is based on two basic phases. In the first phase, customer data
is collected, in real time and in a real retail environment. With the help of several special camera
devices (Customer Behavioral Analytics System) located in the store, data about customers and
their shopping behavior is collected and evaluated in real time. This technology is connected to one
to two selected digital signage carriers, which, based on the evaluated data, can change advertising
messages in real time. Thus, several different advertising messages are prepared for different types
of customers, which change based on their current emotions. The basic split of advertising messages
is divided primarily into emotional and informative in correlation to the promoted product
(utilitarian or hedonistic).

The following data are mainly collected and evaluated:

a) total footfall at the store (ie the number of incoming and outgoing customers and their
movement around the store, the total time spent in the store and the time spent at selected
digital signage media)

b) demographic data (primarily age and sex)

) emotions of customers (with what emotions did they come to the store, where and how their
emotions changed and what incentives changed them)
d) customer response to "personalized” advertising messages via digital signage - information

on the implementation of the purchase conversion

2.2 Technical description of the technology

Technology description:
- dimensions of one camera 125 x 31 x 80 mm - 5
Mpx resolution (autofocus) - frame rate
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10 frames/second = with high accuracy - WIFI + LTE
connectivity

Technology location:
a) Opposite the main entrance (footfall and demographic data) at a height of 3-6 m, angle 45°

b) In all corners
of the store (heatmaps and emotions) at a height of 1.5-2.1 m In the second phase
of the project, the obtained data will be compared with the historical sales data of the monitored
business unit and specific products. The result should be a comprehensive methodology that
clearly describes the various procedures and ways for selecting specific types of advertising
messages or their combination in order to maximize sales of the product to a selected target group
of customers. The aim is to confirm the influence of individual types of messages (emotional or
informative) in combination with the choice of the promoted product (hedonistic or utilitarian)
and their success (in terms of business conversion) depending on the current mood and emotions
of the customer.

3 Questioning of potential users

Twenty senior marketing managers and directors from retail were selected for this questioning and
were asked to complete a short questionnaire. The number of managers was determined on the
basis of the number of regions in the Czech Republic (14) so that there was at least one
representative of the target group from each region. More managers were selected from Prague, the
South Moravian and Moravian-Silesian regions. Specifically: Prague (3), Brno (2) and Ostrava
(2).The aim of the survey was primarily to find out what marketing research in retail is currently
used by these experts and also what information about their customers they would need and want
to collect in the future. Marketers from both large shopping centers and representatives of well-
known retail networks were selected to make the research result as relevant as possible.

Question number 1:
What are your current marketing measurement needs in the retail or shopping center?

Question number 2:
What technologies or methodologies do you currently use?

Question number 3:
What functionalities would you expect / require from the most modern solution?

Question number 4:
What benefits would you expect the deployment of such modern technology?

Question number 5:
What other expectations would you have with the deployment of this technology?

Question number 6:
How much would you be willing to pay per month for such a solution?
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4 Result of the survey

Based on the evaluation of individual answers from the questionnaire survey, the following was
found:

Table 1: What are your current marketing measurement needs in the retail or shopping center?

Traffic trend, visitor Footfall, gender, Monitoring of None

behavior, repeated customer journey, individual digital
visits shopping cart signage carriers
25 % 25 % 13 % 37 %

Source: Quantitative research among retail marketers (questionnaire)
These results show that more than a third of the contacted marketers have no requirements for
collecting marketing data at the point of sale. Their other requirements and current needs are also

more basic.

Table 2: What technologies or methodologies do you currently use?

Social networks Surveys Online / offline None

polling
12 % 13 % 25 % 50 %
Source: Quantitative research among retail marketers (questionnaire)

Marketers rely primarily on gathering information from online questionnaires and their social
networks. Half of them state that they do not currently use any sophisticated technologies to collect
marketing data.

Table 3: What functionalities would you expect / require from the most modern solution?

Footfall Footfal only Demographic Time spent in the
measurement, indicators store
demographic

indicators, time

spent in the store,

emotions

56 % 10 % 22 % 12 %

Source: Quantitative research among retail marketers (questionnaire)

At the same time, it is clear from the survey that more than half of the respondents have some idea
of what possibilities the most modern technologies offer and would use these functionalities. Still,
almost half of the respondents are limited to basic functionalities, which is probably due to their
ignorance of the possibilities of current technologies.
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Table 4: What benefits would you expect the deployment of such modern technology?

Basic customer More detailed Measuring customer Different
information customer emotions = expectations

information customizing the
advertising message
15% 35 % 45 % 5 %

Source: Quantitative research among retail marketers (questionnaire)
These results confirm the data from Table 3. Almost half of the respondents are aware that the
latest technologies are also able to measure customer emotions, on the basis of which the

advertising message can be adapted.

Table 5: What other expectations might you have with the deployment of this technology?

Display  of  the
marketing message
for the given target
group, which is

Response to Assignment o
specific campaign / oUEETL values
offer (time spent,
movement, etc.) to a
specific  shopping
behavior (ie to a

the

35 % 57 %
Source: Quantitative research among retail marketers (questionnaire)

The more educated part of the addressed marketers knows exactly how they would work with the
obtained data. The data obtained from the point of sale, confronted with the resulting purchase
conversion, can provide very valuable information in terms of the effectiveness of marketing costs
and their impact on sales numbers.

Table 6: How much would you be willing to pay per month for such a solution?

CZK 10 000 CZK 15 000 CZK 20-50 000 CZK 50 000 or more
45 % 25 % 15% 15%
Source: Quantitative research among retail marketers (questionnaire)

Recent results have also confirmed that the addressed managers have a relevant idea of the cost of
such technologies. The vast majority would be willing to pay CZK 10-15,000 per month, which
corresponds to the application of such technology for one store.

Conclusion

The conclusions of this survey show that there are still relatively large reserves among Czech retail
marketers in the use of modern solutions for marketing research. 37% of respondents answered
that they currently have no greater need to use these technologies and half of them have
requirements for basic functionalities. However, a number of studies show how important this
discipline is (POPAI CE GUIDE, 2020) and that the undisputed trend is the approach of physical
retail to e-shops (Marion Garaus, Udo Wagner, Ricarda C. Rainer, 2021). However, there is a clear
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interest among these respondents to start using these technologies newly, which corresponds to
their idea of the possibilities and functionalities of these modern solutions. 15 % of them would be
satisfied with basic customer data (footfall, gender, time spent in the store), but most respondents
(80 %) would make full use of all the possibilities of measuring and evaluating data on the shopping
behavior of their customers. 5 % of respondents stated other expectations, such as "Customer
response to a specific campaign or offer, assignment of measured values to a specific account or
display of a marketing message for a given target group, which is located near a specific digital
signage medium." However, the last mentioned requirement is already part of an extended solution
- see measuring customer emotions. 45 % of respondents stated that they are willing to pay CZK
10,000/month for such a solution, another quarter of respondents would agree to pay CZK
15,000/month. 15 % of marketers proved their willingness to pay between CZK 20-50,000/month
for this solution, and the same percentage of respondents would even be willing to pay more than
CZK 50,000/month for these data. From these numbers, the willingness of this sample of marketers
to invest relevant funds in new research technologies is also evident.

In conclusion, we can state that it certainly makes sense to further develop and improve these
technologies for marketing research in retail and to actively promote them to these B2B customers.
However, comprehensible education and testing in the real retail environment also remains
necessary, which must confirm their added value and, above all, the impact on increased sales,
thanks to good customer knowledge.

Limitations

For the time being, research limitations are mainly due to the generally low knowledge of these
research technologies between retail marketers. It is therefore necessary to further educate these
decision makers and come up with convincing and relevant results from laboratory conditions,
but also from pilot projects from physical retail.
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ESG AKO KONKURENCNY FAKTOR SPRAVCOV
INVESTICII

ESG AS A COMPETITIVE FACTOR FOR ASSET MANAGERS

Pavel Skriniar

Abstrakt

Ponuka investi¢nych stratégii s ozna¢enim ESG je na slovenskom trhu sice pocetn4, ale slovenskymi
investormi madlo vyuzivand. Prispevok mapuje ponuku udrzatelnych investi¢nych stratégii na
slovenskom trhu a porovndva zdujem o zahrani¢né a domace podielové fondy. Velka ¢ast novych
investicii smeruje do fondov bankovych spravcov, aj ked zahrani¢nych fondov je ndsobne viac a
majua lepsie ukazovatele v ramci ESG reportingu. Nedostato¢na adaptacia ponuky na poziadavky
mladej genericie méze spdsobit vyrazné zaostavanie za konkurenciou. Tretina domdcich fondov
vobec nie je klasifikovana podla eurépskej smernice udrzatelnosti. Vo svete je v ESG investi¢nych
stratégiach umiestnenych priblizne tretina investicii, na slovenskom trhu je to iba 3,5 %. Z toho
jasne vyplyva zaostdvanie slovenskych spravcovskych spolo¢nosti, ktoré nedostatoéne reaguju a
propaguju vo svete moderné a ziadané investi¢né stratégie. Prave o tieto stratégie prejavuje vacsi
zaujem mlada genericia investorov, ¢o rozdiel medzi domacimi a zahrani¢nymi fondmi moéze
v budicnosti este viac prehibit.

Kli¢ova slova: spolo¢ensky zodpovedné investovanie, podielovy fond, porovnanie

Abstract

The offer of investment strategies with the designation ESG is numerous on the Slovak market, but
it is lightly used by Slovak investors. The paper maps the offer of sustainable investment strategies
on the Slovak market and compares the interest in foreign and domestic mutual funds. A large part
of new investments is heading to bank’s funds, although there are many more foreign funds with
better indicators within ESG reporting. Insufficient adaptation of the offer to the requirements of
the young generation can cause a significant lag behind the competition. One third of domestic
funds are not classified at all according to the European Sustainability Directive. In the world,
approximately one third of investments are placed in ESG investment strategies, on the Slovak
market it is only 3.5%. This clearly shows that the Slovak asset managers are lagging behind, which
are insufficiently responsive and promote modern and desirable investment strategies in the world.
It is precisely these strategies that the young generation of investors has greater interest in, which
may widen the gap between domestic and foreign funds in the future.

Keywords: Socially responsible investing, mutual funds, comparison

JEL classification: G230
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1 Uvod

Selekcia aktiv vhodnych na uloZenie petlaznych prostriedkov je tu uz stovky rokov. V ddvnej
minulosti to bolo predovietkym nadbozZenstvo, ktoré urcovalo, ¢i sa peniaze mézu alebo nemoézu
pozi¢iavat za urok, resp. poukazovalo, komu dno a komu nie. Zdkladom bolo uvedomenie si dosahov
svojho finan¢ného rozhodnutia, ktoré mohlo byt v kontraste s vierovyznanim a presved¢enim.
Etika bola zakladnym hladiskom pri investi¢nych rozhodnutiach. Mnohé z toho zotrvalo dodnes.
V tejto myslienke st dostupné investi¢né stratégie v podielovych fondoch, ktoré maji vo svojom
nazve ,islamic®, ,,christian® alebo ,jewish®.

V polovici sedemndsteho storocia, v ¢asoch otrokidrstva sa presadzovala myslienka odmietania
investicii do projektov, ktoré by mohli prospiet obchodu sotrokdrmi (Schueth, 2003). Islo
o investorov z radov kvakerov. I8lo o jeden z prvych vyskytov socidlne zodpovedného investovania
v dne$nom ponimani. Snaha o trvalé a vplyvné pésobenie vo finan¢nom svete vyustila do zaloZenia
dnes jednej z najvic¢sich bank vo svete Barclay's (Quakers in the world, 2022).

V osemnastom storo¢i metodisti odmietali vojny, nésilie aotrokdrstvo a takisto svojimi
investiciami odmietali prispievat k ich roz$irovaniu. ,Metodistické hnutie zaloZené v roku 1703,
viedol John Wesley, jeden z prvych a najvyraznejich osvojitelov socidlne zodpovedného
investovania. Podas kdzne s ndzvom ,PouZitie penlazi“ nalrtol svoj postoj k socidlnemu
investovaniu: vyhybajte sa odvetviam, ktoré maju potencial poskodit pracovnikov, a akymkolvek
obchodnym praktikdm, ktoré by mohli poskodit vasho suseda.“(The history of socially responsible
investing, 2019).

Rovnako ako sa v minulosti za hriech povazoval alkohol, tabak a hazard, tak aj v sticasnosti st
investicie do cennych papierov ich producentov povazované za ,hrie$ne”. V investi¢nom svete sa
dodrziavanie zdsad ukazalo v roku 1950 v investi¢nej stratégii fondu Pioneer fund, ktory vznikol
v roku 1928. V polovici dvadsiateho storocia vylicil zo svojho portfélia investicie do spolo¢nosti,
ktorych trzby plynuli z tabakovych a alkoholickych vyrobkov (Forbes, 2007). Islo o prvy fond
dodrziavajuci principy socidlne zodpovedného investovania (SRI - Socially responsible investing).

Vojna vo Vietname v Sestdesiatych rokoch ovplyviiovala aj myslenie investorov. Podla Martini
(2021) sa bojkotovali vyrobky tych spolo¢nosti, ktoré podporovali vojnu. Studenti zase pozadovali,
aby univerzitné nada¢né fondy neinvestovali do zbrojarskeho priemyslu.

Podoba SRI, ako ju vnimame dnes, sa za¢ala kreovat v 70. rokoch minulého storoéia. Ako sa neskér
ukazalo, novovzniknuty ,den Zeme® bol spistatom novych pravnych predpisov tykajuacich sa
ochrany Zivotného prostredia. K zmene zmyslania dal$ich investorov prispeli v osemdesiatych
rokoch havérie v Bhopéle, Cernobyle i ropna $kvrna z ropného tankera Exxon Valdez. Investi¢né
spolo¢nosti sa preto zacali vyhybat firmdm, ktoré znelistovali Zivotné prostredie. Nasledovalo
otvorenie fondov Pax World a Dreyfus Third Century vroku 1971, resp. vroku 1972, ktorych
investicie sa vyhli tabaku, alkoholu, jadrovej energie a dodavatelov vojenskej obrany a zameriavali
sa aj na rie$enie problémov s pracou a nezamestnanostou. Obidva fondy si dodnes otvorené pre
investorov, aj ked pod inymi ndzvami a s upravenymi investi¢nymi stratégiami, nez mali pri ich
uvedeni na trh (US SIF Report, 2016).

Vyradenie neZelanych podnikov z hladac¢ika portféliovych manaZérov prinieslo so sebou otazku
vynosnosti takychto rieSeni. Jednym zprvych indexov mapujicich vyvoj cien socidlne
zodpovednych firiem je MSCI KLD 400. Podla agenttary MSCI (2022) tento index reprezentuje vyvoj
cien akcii 400 spolo¢nosti s vynikajucimi ukazovatelmi voblasti ESG (Enviromental, Social,
Governance) a neobsahuje spolo¢nosti, ktorych vyrobky maji negativne vplyvy na tieto oblasti.
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Histéria ukazuje, Ze zadkladnd myslienka socidlne zodpovedného investovania nie je Gplne nova.
Postupom ¢asu sa vyvija a rozsiruje sa jej zasah podla aktudlnych problémov, ktorym ludia ¢elia.
Objem aktiv v takto zameranych investicidch z roka na rok rastie. K zad¢iatku roka 2022 bolo podla
agentary Bloomberg (2022) v ESG rie$eniach zainvestovanych 41 biliénov USD, ¢o znamenalo viac
ako tretinu vSetkych aktiv vo svete. Trend vyvoja socidlne zodpovedného investovania je uz
niekolko rokov nemenny. V najblizsich rokoch sa neo¢akava zmena jeho smerovania a objem aktiv
pod spravou by mal prekro¢it 50 biliénov dolarov v roku 2025. Dévodom je okrem inych faktorov
aj pridana hodnota v podpore ochrany zivotného prostredia. Navyse, zistenia Zhang (2022) silne
naznacuju, Ze stratégia trvalo udrzatelného rozvoja ulahéuje efektivne prispdsobenie sa finanénym
vyzvam a pomdaha pri prekonédvani vonkajsich otrasov.

Nabeh investicii do tejto oblasti ilustruje vyvoj v USA v grafe 1. ZvyS$uje sa nielen objem aktiv, ale aj
dostupné rieSenia, moznosti a nastroje.

Graf 1: Vyvoj investicii do SRI v USA v rokoch 1995-2020
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Zdroj: US SIF Foundation

ESG faktory ako jeden pojem sa prvy raz pouzili v roku 2005. I$lo o stéast stadie s nazvom Who
cares wins (2004). ESG je charakterizované nasledujticimi oblastami:

- Enviromental — klimatické zmeny a s nimi stvisiace rizika, znizit a obmedzit nebezpecny
odpad, nukledrna energia, obnovitelnost zdrojov, procesy recyklacie, produkty Setrné
k Zivotnému prostrediu a podobne.

- Social — bezpe¢nost a ochrana zdravia na pracovisku, vztahy v komunite, Iudské prava,
rozmanitost v politike zamestnévania, ochrana spotrebitela, ,hriesne odvetvia“ a podobne.

- Governance - $tandardy spravy ariadenia firmy, Struktira manaZmentu firiem, systém
internych procedur, praktiky uctovania, vnutropodnikova kontrola, vztahy na pracovisku,
odmeriovanie, obmedzenie korupcie a uplatkarstva a podobne.

Publicita, znalost, vyznam a déleZitost ESG sa z roka na rok zvy$uja. Prenasa sa to do ndkupnych
zvyklosti i investi¢nych preferencii. Napriklad mladi Iudia vnimaja ESG velmi pozitivne a upravuju
podla neho aj svoje spravanie. Podla spravy World Wealth Report spolo¢nosti Capgemini (2020) je
to totiz skupina spotrebitelov, ktord pre firmy predstavuje silny budici vynosovy potencial.
Potencidl je vidiet nielen z pohladu spotrebitelského, ale aj z pohladu investorského spréavania.
Takmer polovica I'udi mladsich ako 40 rokov sa zaujima o udrzatelné investovanie. Investori a
spotrebitelia si popri eurépskych smerniciach silnym dévodom, preco sa firmy vébec zaoberaju
implementaciou ESG kritérii do vlastného podnikania. Podla Zhang (2022) vyssia vykonnost ESG
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je spojena s horsou budicou ziskovostou, ktorad zhorsuje hodnotu firmy, a niz$imi nidkladmi na
vlastny kapital, ¢o zase zvySuje hodnotu firmy.

Kym sprvu boli preferencie usmerfiovania investicii prejavom voéle uzkej skupiny I'udi, v sic¢asnosti
su uz predmetom smernic a nariadeni. Podla Cherkasova (2022) je délezity regién, v ktorom
spolo¢nost sidli. Najuspesnej$imi spolo¢nostami vo vyvoji ESG st medzindrodné spolo¢nosti a
spolo¢nosti so sidlom v rozvojovej alebo rozvinutej Azii alebo Severnej Amerike. Naproti tomu
latinskoamerické firmy, miestne aj nadnarodné, celia zna¢nym vyzvam pri implementicii iniciativ
ESG.

Prijalo sa viacero regulicii, ktoré sa v blizkej budiicnosti mézu stat povinnymi pre vietky organizacie
v Eurdpskej nii.

- Nariadenie EU o zverejfiovani informacii o udrzatelnosti v sektore finan¢nych sluzieb
(SFDR), ktoré je dostupné na webovej stranke Narodnej banky Slovenska, stanovuje
harmonizované pravidld pre uéastnikov finan¢ného trhu pre zvy$enie transparentnosti
v suvislosti so za¢lenenim ESG rizik, ktoré ohrozuju udrzatelnost, do ich postupov. Zarovern
maju poskytovat informdacie o udrzatelnosti vo svete finanénych produktov. Pristup
k informdcidm o udrzatelnosti ma poméct klientom sprehladnit politiku finanénych
intitdcii a umoznit porovnavanie ponuky produktov na trhu z hladiska ESG kritérii.

- Akény plan pre udrzatelné financie - ide o investicie, pri ktorych sa zohladiiuja ESG hladiska
(European Commission, 2022) . Cielom je prepojit financie s osobitnymi potrebami
eurépskeho hospodarstva v prospech planéty a spolo¢nosti. Zdmerom je splnenie Parizskej
dohody a programu EU v oblasti udrzatelného rozvoja .

- Taxon6émia Eurépskej inie - cielom je nasmerovat stkromné investicie do ¢innosti, ktoré su
potrebné na dosiahnutie klimatickej neutrality. Investi¢ného procesu v tomto roku sa tykaju
prvé dva zo Siestich ESG cielov: zmierfiovanie klimatickych zmien a prisposobenie sa zmene
klimy. Zvy$né $tyri ciele sa maji implementovat od januara 2023. P6jde o trvalo udrzatelné
vyuzivanie a ochranu vodnych a morskych zdrojov, prechod na obehové hospodarstvo,
prevenciu a kontrolu znecistenia a o ochranu a obnovu biodiverzity a ekosystémov.

Socidlne zodpovedné investovanie a udrZatelné investovanie je spojené s pojmami ako verejny
zaujem, spolo¢né dobro a spolocenska zodpovednost. Ide vSak o vagne, Siroko interpretovatelné
pojmy a s potrebou presnej definicie. Aby nedochadzalo k dezinterpreticiam, ¢oraz viac sa hovori
o povinnom ESG reportingu.

ESG reporting vychddza z analyzy, skéringu, ratingu, skriningu a investi¢ného procesu, pri¢om
kazdy z tychto krokov je orientovany na oblast ESG. Ide o $pecidlnu finanéna analyzu, meranie
velkosti ESG, priradovanie emitentovi urdity stupenl splnenia kritérii, vyber a selekcia emitentov
podla vyrobnych ¢innosti (napriklad vylucenie zbrani, tabaku, hazardu, pornografie, jadrovej
energie , alkoholu, geneticky modifikovanych potravin a testovania na zvieratich) a definovanie
integrovania ESG do investi¢ného procesu. Vysledkom ESG ratingu je ohodnotenie investi¢ného
nastroja zauzivanymi pismenkovymi skratkami: napr. od CCC do AAA (CCC a B - zaostédvajuci, BB
az A - priemerny, AA a AAA - veduci). ESG rating sa pocita za kazda oblast zvlast (enviromental,
social a governance) a vysledok je priemer jednotlivych hodnét. Koneény vysledok ESG ratingu
medzi poskytovatelmi variuje, kedZe kazdd agentira pouZiva ini metodiku vypoétu a iny pocet
analyzovanych spolo¢nosti. Teoreticky sa tak méZe stat, Ze investi¢ny nastroj bude jednou
agenturou hodnoteny vysokym stuptiom, kym v druhej ziska najnizsi stuperi. Podla Serafeim
(2022) prediktivna schopnost ratingu sa znizuje pre firmy s velkymi nezhodami medzi ratingovymi
agenturami.
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ESG reporting je velmi dobrou poméckou pre investora. Na jednom mieste sa mu komprimovanym
sposobom dostdva mnozstvo informacii o investiénom ndstroji, vdaka ¢omu sa méze relevantne
rozhodntt o umiestneni svojich prostriedkov. Sanca presved¢it investora o uprednostneni
konkrétneho néstroja je tak vyssia. ESG reporting je zaroveil pomerne naro¢nym dokumentom
z pohladu jeho vytvorenia poskytovatelom ¢i sprostredkovatelom investi¢ného nastroja.

2 Metédy

Hlavnym cielom prispevku je na zdklade verejne dostupnych dat porovnat investi¢né stratégie
fondov s udrzatelnou investi¢nou stratégiou na slovenskom trhu so svetom. V prispevku boli
pouzité vieobecné logické metédy (syntéza a analyza), empirické metédy a porovnanie. Statistické
spracovanie vysledkov sa zrealizovalo v programe MS Excel

3 Vysledky

Moznost investovat do udrzatelnych investicii nie je na Slovensku nijako obmedzendi. Cez
obchodnika s cennymi papiermi je mozné kuapit akykolvek cenny papier, o ktory klient prejavi
zaujem. V ramci ponuky pre bezného investora st dostupné primdrne podielové fondy.

Z celkovej ponuky 900 podielovych fondov registrovanych v Slovenskej asociacii spravcovskych
spolo¢nosti je 42 s ozna¢enim ESG, SRI, resp. responsible. Takto oznacené fondy tvoria 4,7 %
z celkovej ponuky. V objeme aktiv tvoria necelé 3,5 %. Za obdobie $tyroch tyzdriov k 8.4.2022 do
nich pritieklo takmer 6,6 % zo vSetkych novych investicii. Pre porovnanie, za uplynulych dvanast
mesiacov sa do nich investovalo 14,4 % z celkovych novych investicii. Z uvedenych ¢isiel vyplyva, Ze
tieto rieSenia e$te nie su pre bezného slovenského investora zaujimavé. Dévodom slabych ¢isel
v porovnani so zahrani¢im je aj nedostato¢nd ponuka, kedZe tretina domacich podielovych fondov
eSte ani nie je zaradena do klasifikacie SFDR.

Tabulka 1: Ponuka fondov slovenskych spravcovskych spolo¢nosti

Clanok 8 SFDR 5
Clanok 6 SFDR 58
Ostatné 31
Celkovy pocet fondov v rdmci asociicie 900

Zdroj: spracované podla udajov Slovenskej asocidcie spravcovskych spolo¢nosti

Dévodom slabého ziujmu slovenskych investorov méze byt nedostatoéné poznanie tychto
investi¢nych rieSeni. Propagacia ESG a teda upriamenie pozornosti slovenského investora na takto
zamerané podielové fondy sa tyka predovsetkym fondov spravcovskych spolo¢nosti z bankovych
skupin. V tom ma zastupenie trojica najva¢sich bank: Slovenska sporiteliia, VUB banka a Tatra
banka. Doplia ich 365 banka a déchodkovy fond druhého piliera spolo¢nosti NN. Déchodkovy
kapitaliza¢ny pilier m4 zatial iba jeden fond s oznacenim ESG, onedlho ponuku rozsiri fond od VUB
Generali.
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Tabulka 2: Nastroje v ramci slovenského kolektivneho investovania s privlastkom ESG

VUB banka (Eurizon) ESG Zodpovedné portfélio

Tatra banka (Tatra Asset Management) Fond pre modru planétu (3 stratégie)
Slovenska sporiteliia (AM Slsp) Fond zodpovedného investovania
365 banka (365 Invest) Eko fond

NN, d.s.s. (II. d6chodkovy pilier) Respekt - Akciovy negarantovany ESG

Zdroj: prieskum autora podla idajov SASS a ADSS

V ponuke dcérskych spolo¢nosti bank nie si iba nimi spravované fondy, ale aj fondy materskej
finan¢nej institacie. V bankach tak investor najde $tyri domace fondy a v Slovenskej sporitelni
okrem vlastného aj Styri fondy spravcu z rakiskej bankovej skupiny (Erste AM). Z celkového poétu
42 na ESG zameranych fondov ide v pocte Sest kusov o velmi maly pocet, ale vzhladom na objem
aktiv pod spravou, ide 0 97 % takto zameraného trhu. K 8.4.2022 boli ¢isté mesacéné investicie do
tejto Sestice fondov na Grovni 1,7 mil. eur, ¢o predstavovalo 73 % vsetkych mesa¢nych investicii do
ESG fondov (v ramci prehladu Slovenskej asociacie spravcovskych spolo¢nosti). Hodnota investicii
v tychto stratégiach je k uvedenému datumu takmer 390 mil. eur, z ¢oho 97 % je prave vo fondoch
domacich bankovych spravcov. V statistikach nefiguruju investicie zrealizované prostrednictvom
obchodnikov s cennymi papiermi.

Néazov podielového fondu nemusi presne zodpovedat jeho investi¢nej stratégii a nie je ani povinnost
oznacovat trvalo udrzatelné investicie v ndzve fondu uréitou znackou. Z celkového poctu fondov
dostupnych pre bezného investora je 48 fondov spiﬁajﬁcich ¢lanok 9 (5,3%), 341 ¢lanok 8 (37,9 %),
372 ¢lanok 6 (41,4%) a zvysnych 138 je bez zaradenia podla ¢lanku (15,4 %). Ak sa pozrieme na
objem aktiv, ktoré maja slovenski investori zainvestované vo fondoch, ktoré su v statistikich
vedené podla ¢lankov, zistime, Ze 1,5 % vSetkych investicii je vo fondoch podla ¢lanku 9 (udrzatelné
investicie) a 15,3 % vSetkych investicii je vo fondoch podla ¢lanku 8 (udrzatelné riadenie). Celkovo
tak 16,8 % vSetkych investicii slovenskych investorov je uloZzenych vo fondoch svizbou na
udrzatelnost podla SEDR klasifikicie.

Slovensky investor nie je obmedzeny iba na produkty bankovych skupin, ale prostrednictvom
finanénych sprostredkovatelov aobchodnikov scennymi papiermi moéZe investovat aj do
podielovych fondov svetovych spravcov. Pre ilustriciu moZnosti poslizi ponuka najvicsieho
svetového spravcu podielovych fondov, spolo¢nost BlackRock. Spolo¢nost na eurépskom trhu
pontka 176 fondov splnajicich podmienky ¢lanku 8 (140 fondov) a ¢lanku 9 (36 fondov). V ramci
tejto skupiny ide nielen o r6zne fondy, ale aj o rézne triedy jedného fondu. Spomedzi 176 fondov
su viacnasobne zapocitané fondy, do ktorych je mozné investovat v r6znych menach (USD 85; EUR
55; GBP 24; MXN 5; CHF 2; NZD 2; JPY 1; NOK 1 a SEK 1), s réznym spésobom vyplacania dividend
(akumula¢na - 108 fondov, a distribu¢na trieda — 68 fondov) a so zabezpecenim vo¢i menovému
riziku (hedZované — 51 fondov, a nehedZované).

Délezitost rozsahu ponuky pre investora zobrazuje graf 2, ktory porovnava velkost najvac¢sich ETF
a slovenskych fondov zameranych na udrzatelné investicie. V grafe st uvedené fondy domacich
spravcov, ktoré spliiaja metodiku klasifikacie podla ¢lanku 8. Klasifikaciu podla ¢lanku 9 spia iba
jeden na Slovensku riadeny fond - Eko fond sprivcovskej spolo¢nosti 365Invest.

211



Graf 2: Najvacsie SRI fondy v Eurépe v porovnani so slovenskymi fondmi (v mil. eur)
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(Zdroj: www.statista.com a SASS)

4 Diskusia

Udrzatelné investicie su témou, ktora nie je sice nova, ale ma pred sebou este dlhia cestu. Kym
zahrani¢ni spravcovia aktiv sa na nové podmienky stihli vopred adaptovat, slovenski spravcovia
rozbehnuty vlak iba dobiehaji. Spomedzi vietkych nimi spravovanych fondov iba pit fondov splna
klasifikiciu SFDR podla ¢lanku 8 aiba jeden podla ¢ldanku 9. To zodpovedd aj objemu aktiv
v udrzatelnych investicidch, ktory predstavuje podiel iba necelych 17 %. V porovnani so svetom
slovenski investori vyrazne zaostavaju, kedZze Statistiky agentiry Bloomberg hovoria az
o tretinovom podiele aktiv v ESG rie$eniach.

Dévodom koncentricie investicii je silnd pozicia bankovych spravcov, ktori s takto zameranymi
investi¢nymi stratégiami prisli iba relativne neddvno (1 az 3 roky) a existujicim a medzi investormi
oblubenym fondom este neupravili portfélid do podoby, ktord vyzaduje klasifikacia SEDR. Portfélia
zahrani¢nych fondov sice zodpovedaju klasifikiciam, je ich neporovnatelne viac ako domdcich
a bezny investor sa o nich pri aktivnom vyhladdvani vie dozvediet, no z dévodu odlisnej distribucnej
cesty nez bankovej mad knim naro¢nejsi pristup. Vtomto smere by slovenskym investorom
prospelo, ak by ponuka bank nebola obmedzena vylu¢ne na vlastné produkty. S tym je, samozrejme,
spojené aj vzdeldvanie bankovej pobockovej siete, ¢o je zase narocné po ¢asovej, finanénej aj
persondlnej stranke, a teda realiza¢ne velmi otazne.

Propagicia ESG investicii v médidch méze byt kontraproduktivna, zahrani¢nd konkurencia je
vyrazne dalej a onedlho spravca, ktory nebude ponikat ESG riesenia, nebude mat na trhu $ancu
uspiet. Mladi Iudia st zamerani na ochranu a ohladuplnost k Zivotnému prostrediu, udrzatelné
technolégie, zelené energie a v podstate maji velmi odlisny pohlad na svoje potreby, ako investori
hoc iba dve generacie dozadu. Sticasni spravcovia aktiv sa budd musiet novému zmyslaniu svojich
klientov prisposobit. Cim skor tak spravia, tym lepsie, pretoze podla Pastorakova (2017) s
pribidajicim vekom u jednotlivcov narasta ziujem a snaha o vlastné zabezpecenie sa na déchodok.
Fondy s ESG stratégiou si jednou z moznych foriem zabezpecenia sa.
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Zaver

Snaha pribliZit sa mladému investorovi nebude jednoducha. Smernice a nariadenia Eurdépskej tinie
st narocné tak pre tvorcu investi¢ného nastroja ako aj pre jeho distribu¢nd siet. Dostupnost idajov
potrebnych pre ESG reporting vyzaduje mnozZstvo analytickej prace. Pocty spolo¢nosti, ktoré
analyzuju ratingové spolo¢nosti sa pohybujt v tisicoch a2 v desiatkach tisicov. Udaje pritom nestati
iba zozbierat, ale ich pravdivost aj preverit. Medzi ratingovymi agentirami existuje zdsadny
nesuhlas, pokial ide o to, aky rating udelit jednotlivym firmam (Christensen, 2019). Napriek tomu
ako uvaddza Neisen (2022) hodnotenia ESG maju 8ir$i pohlad na udrzatelnost a poskytuja
podrobnejsiu $kalu od udrzatelnych po neudrzatelné ratingové triedy.

Ondélepkovanie produktu znac¢kou ESG totiz méZe mat aj podobu ,greenwashingu®. Ide o ¢innosti,
ktoré st uréené na navodenie nazoru, Ze ide o ¢isty zdujem o ochranu Zivotného prostredia, pri¢om
dané podnikanie ho poskodzuje. Podla Antoncic (2022) dochidza k vyraznému ,zelenému
umyvaniu“ na urovni vykaznictva spolo¢nosti v désledku nedostatku dohodnutych noriem. To
pravdepodobne pripravi pdédu pre potencidlne rizikd vratane vyznamnych makroekonomickych a
geopolitickych rizik, ako aj rizik pre finanéné trhy a finan¢né institicie. BeZnou formou je
komunikovat vlastny zavizok k prispievaniu ochrany Zivotného prostredia a zdroven lobovat, aby
sa odvetvie pripadne konkrétny podnik vyhli regulacii.

Opakom udrzatelnych ¢i socidlne zodpovednych investicii st ,hrie$ne” investicie. Z investorského
pohladu netreba od nich tplne odvracat zrak. Prave naopak. V porovnani s ,pozadovanymi®
investiciami sa v uréitych obdobiach podstatne vynosnejsie. Asponi tak hovori vyvoj Sin indexu,
ktory zobrazuje vyvoj akcii tridsiatich spolo¢nosti z odvetvia alkoholu, hazardu, tabaku a sluzieb pre
dospelych. V kone¢nom doésledku je na investorovi samotnom, pre ktora cestu sa rozhodne a ako sa
v investi¢nom rozhodovani prejavia jemu blizke hodnoty.

Podékovani

Prispevok je vystupom projektu VEGA 1/0466/19 s dobou riesenia 1.1.2019-31.12.2022: Priciny a
désledky suboptimalnych finanénych rozhodnuti jednotlivcov s akcentom na oblast poistenia (The
causes and consequences of suboptimal financial decisions of individuals with an emphasis on
insurance decisions)
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SECURITY AS AN INDISPENSABLE CONDITION
FOR COMPETITIVENESS

Radek Svadienka

Abstract

Over time, information security has become an integral part of any organization that wants to
operate in a fully competitive market in the long run. The main goal of this paper is to utilize a
knowledge mining tool from databases to extract data obtained from corporate companies
operating in the Czech market in connection with the willingness of top management to invest in
cyber security. The analysis output is then the phenomena discovered using the association rules
used in the LISp-Miner tool. Although the initial analytical experiments concerned mostly known
and expected phenomena, a gradual iteration combined with the use of more complex association
rules yielded several interesting relationships. The paper’s conclusions are enriched by the results
of a short questionnaire survey conducted over a larger research sample.

Keywords: Information security, Information security investment, Risk management,
Competitiveness, Confidentiality, Integrity, Availability

JEL classification: O3
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Introduction

Cyber security is a relatively young field, but it is evolving all the more dynamically. Until ten years
ago, the systematic management of information security was the prerogative of only a few sectors
of the economy and mainly concerned large companies or state organizations working with
documents with a high degree of secrecy. However, the growing risk associated with threats in
cyberspace has gradually and irreversibly changed the needs of all organizations. The basic measures
that worked in the past have lost their effectiveness over time, and it seems that this trend will
accompany us in the future. For this reason, security should be seen as a dynamic, not a static,
discipline. To ensure a higher level of protection against increasingly sophisticated attack
techniques, a number of security frameworks and corresponding legislation have been developed.
In our territory, it is worth mentioning the Act on Cyber Security 181/2014 Coll., which is based
mainly on the family of international standards ISO / IEC 27000, but it also transposes EU law in
the form of Directive 1148/2016, the so-called NIS directive (as cited in Kolouch & Basta, 2019).
The Cyber Security Act addresses the issue of security management of a limited number of entities,
providing key essential services for the society and the state, which it orders to implement basic
organizational and technical measures. But then, how do organizations that are not mandatory
entities under this law, approach information security?

For the sake of completeness, it should be noted that specific business sectors such as banking,
telecommunications, automotive, etc., have their own industry security standards and compliance
with their requirements is often considered a prerequisite for specific business activities in the
industry. Well, we can eliminate another group of organizations, but what about the others? As
mentioned above, there are several security frameworks that can serve as a basic guide for building
an effective information security system. But why should an organization invest in security
measures when they are only costs that have a negative impact on performance? What is the motive
for willingness to invest resources in security? I have been searching for answers to these and other
questions during our current research on cyber security trends.

Before we move on to the research itself, allow a short detour to the impact of the cyber security
incident. A threat that exploits a vulnerability in an organization can cause economic damage
associated with aloss of confidentiality, availability, or integrity of information assets. The affected
organization quickly becomes uncompetitive, in some cases even having to close its business. The
primary impact of cyber security incidents is a financial loss that is relatively easy to measure. A
secondary problem that often accompanies a cyber security incident is the loss of reputation, which
can be much more significant in the long run than the costs associated with the primary impacts
(Pozar, 2005).

The research took place during the second half of 2020 and was carried out at two levels. On the
occasion of a more extensive study, which primarily dealt with the broader issue of cyber security, I
addressed representatives of the IT/security departments of the largest organizations operating in
the Czech Republic and belonging to various fields of activity. Among the respondents were both
representatives of organizations subject to the Cyber Security Act and companies that must comply
with specific industry standards. Although the research was not primarily focused on
competitiveness, the data obtained shows very interesting phenomena in this area. As part of the
validation of the above research results, I subsequently addressed a wider range of subjects using
an online questionnaire, and we shall get acquainted with the outputs from both activities in the
following lines.
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1 Theoretical background

Resource investments in security are usually entirely within the competence of top management,
and the willingness to implement security measures tends to vary from organization to
organization. The security managers of those organizations which, due to the requirements of
a specific norm or standard, have to fulfill selected measures have a slightly easier situation.
However, the effectiveness of implementing an information security management system depends
on many factors, including the IT competence of business managers, the uncertainty of the
environment, the type of industry, the size of the organization, etc. (Ernest Chang & Ho, 2006).
In general, however, the amount of resources an organization is willing to spend on security is
significantly affected by its risk appetite. In extreme cases, where the top manager prefers a high
level of risk, there may be almost no willingness to invest in security. Recent study (Dong, Lin, Yin,
& Xie, 2019) shows that overconfidence is negatively associated with information security
investment and an inverted U-shaped curvilinear relationship existed between information security
investment and information security performance. Of course, there are organizations on the
market that cannot invest in security at all due to poor economic results, but this case is not the
subject of this particular article.

The vast majority of threats that damage the organization's IT/ICT systems fall into the category of
unintentional threats. The share of threats coming from within the organization is also significantly
higher than external threats. According to some sources (Doucek et al., 2019), up to 98% of all
security incidents within an organization are of internal origin - primarily negligence of employees,
which is most often caused by their ignorance of IT/ICT security issues.

According to Miroslav Cermék (2009), there are a total of nine potential impacts related to the cyber
security incident:

. Financial loss

. Loss of productivity

. Loss of image

. Violation of legislation and regulations

. Loss of client/supplier trust

. Loss of shareholder confidence

. Impacts on the activities and interests of the state
. Effect on the environment

. Impact on individuals

Ultimately, all of the impacts above have an economic effect on the functioning of the organization,
and, therefore, its competitiveness. Ensuring information security in the organization is
implemented through procedural and technical measures (Smejkal et al., 2019). Both mentioned
categories of measures are then mostly divided by the authors (Kolouch & Basta, 2019) according
to the phase in which the incident is approached, into preventive, detectable and reactive. The
prevention paradigm focuses on managing anticipated threats. Although the prevention paradigm
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may dominate today's commercial organizations, the response paradigm (focused on managing
unpredictable threats) retains an important role in protecting information security in today's
dynamic threat environment (Baskerville et al., 2014).

Effective information security management is not possible without the active support of the
company owner. Given that most real owners do not directly manage their company and hire
professional managers to do so, they still tend to pursue short-term goals, such as turnover, market
share and, above all, profit, they can hardly be expected to: they will be willing to invest in resources
to ensure an adequate level of security if, from their point of view, these investments would only
increase their costs and thus worsen the financial indicators for which they are very often assessed.
Top management often tends to downplay the existence of risks and the need to manage them
(Cermak, 2009).

According to Jeong et al. (2019) the security breach of the organization and investment in IT
security also affects its competitors. The study showed that information breaches have a real impact
on competition: when a company's security is compromised, its competitors have the opportunity
to absorb market power. In addition, the effect on competition was greater when the distortions
occurred after previous investments in security than when there were no previous investments
before the distortions. For this reason, it is essential to constantly review and improve the security
measures in place. However, information security management is not always a quantifiable entity
and its evaluation is complicated by the fact that it can be viewed from different perspectives (Eloff
& von Solms, 2000).

2 Data and methodology

Current research methods offer a plethora of options for approaching data collection, analysis and
interpretation. The purpose of my research was to explore a new topic in order to observe all the
unexpected phenomena. Such research can be classified into the category of exploratory research.
According to Hendl (2016), in order to determine whether it is exploratory research, the following
questions need to be answered:

1. "Did the researcher investigate a phenomenon that was little known?”

2. "Did the researcher avoid using some existing theory in order to be able to approach the problem without
the burden of known views on the problem?”

3. "Has the researcher sought to identify important factors and suggest new concepts and relationships for
further research?”

This research type also assumes a future more extensive and systematic approach to the research
topic. Because I am looking for solutions to practical problems, I can classify my project according
to the characteristics of the focus into the category of applied research. Applied research is often
carried out in its natural environment.

On the occasion of a larger study, I managed to obtain fascinating semi-structured data, part of
which is suitable for the analysis of the defined problem. Given the purpose of the research and the
limited number of respondents, I naturally chose the method of semi-structured interviews with
open and closed questions with managers responsible for security measures in organizations. The
research sample selection strategy is also related to this method. The criterion for including the
organization in the research was the number of their employees, which had to be higher than 1000
people in the case of separate units. I lowered the limit to at least 250 employees for organizations
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that are part of a larger unit, such as a subsidiary of an international company. The aim was to
address 20 organizations from different spheres of business activities and obtain data from the
maximum number of respondents concerning the rules of ethics. Due to the fact that I decided to
carry out my research within the segment of corporate companies, it was necessary to deal with a
number of obstacles related to the ethical behavior of the researcher. The main problem was the
sensitivity of the obtained data, therefore it was necessary to treat the research methodology in
advance so that the addressed representatives of individual companies were not concerned about
the misuse of the information provided. For this reason, I decided not to record the interviews but
only to take notes during the interview. This, of course, significantly affected the structure and form
of the questions I asked during the interview. At the same time, I confirmed to all participants in
the research that all research outputs will be anonymized and aggregated and will not contain the
name of the organization or the name of the respondent. I set these conditions in advance in order
to obtain the maximum number of informed consents for research from respondents with relevant
data.

Finally, I addressed twenty organizations from various fields of banking, energy industry, financial
sector, automotive industry, aviation, media, logistics, hypermarkets and hobby markets. The
average number of employees in organizations participating in the research is 4168, which only
included employees of Czech branches, not global groups. Nearly seventy percent of interviewees
were in the role of director of security; the remaining thirty percent were in the role of IT director
or other related roles. Interviews with respondents took place from May to August 2020.

To analyze the obtained data, I decided to use the LISp-Miner system designed for mining
knowledge from databases. LISp-Miner is an academic system developed since the turn of 1995/96
at the Faculty of Informatics and Statistics of the University of Economics in Prague. I used two
analytical procedures for my work: 4ft-Miner and SD4ft-Miner, which helped me to discover
phenomena that would not necessarily be found by ordinary analysis. The 4ft-Miner and SD4ft-
Miner analytical procedures are conditional frequency analysis tools that look for all extended
association rules or conditional association rules, using Boolean attributes with rich syntax (Rauch
& Simunek, 2014).

To better quantify the conclusions of the analysis, I addressed another approx. 100 organizations
with questions focused on the issue of security investments. I used the simple questionnaire
method for this part of the data collection. The aim was to get the maximum number of relevant
answers.

3 Results and discussion

The output of the first phase of data collection consists of qualitative and quantitative semi-
structured data concerning twenty organizations involved in the research. For further analysis, I
modified the data suitable for research into a table so that it could be further worked with as a
database of information. The table also had to be adapted for further work with the LISp-Miner
system, especially with regard to groups of attributes that potentially contain interesting
relationships. I was looking for connections mainly in the answers concerning investments in
security, security support by top management, and its trend in connection with the field of activity
of the organization or its legislative obligation to implement security measures. I used the above-
mentioned LISp-Miner procedures for the analysis. However, the first experiments using the 4ft-
Miner method did not yield any exceptional phenomena, but rather the results that could be
expected. Figure 1 below shows in the form of a contingency table the dependence of the level of
management support on security investments with regard to the field of business of the
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organization. The result is, of course, limited by the low number of respondents and thus the input
data.

Rows 10 categories

|Obor L‘ .

Columns 7

|Ponporaimanagemem L] _]
20 filtered rows

50 70 80 85 90

‘Aggregate function: Aggregate attribute
[Countcy =] [Bezpecnost vaha =l

Store to Gallery | Save table as.. |

Figure 1: Contingency table = Source: LISp-Miner

In Figure 2, it is possible to observe basic association rules implemented using the LISp-Miner
system. In this case, the system evaluated a significant industry dependence (automotive, energy,
finance, industry) on the reasons why managers support investments in security (legislation,
security incidents, education). Even in this case, it is not a significant phenomenon because the
listed fields are regulated, and therefore the mentioned reasons for investment are logically
expected.

0 ika, finance, primys!)
Duvod_podpory(KBI, normy, |
Condition:  (empty)

TEXT | DATA FREQUENCIES | oFOLDTABLE | FREQDIFF | PIE | BAYES |

Succedent -~Succedent

Figure 2: Basic association rules ~ Source: LISp-Miner
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Slightly more interesting outputs are provided by analysis using more complex association rules.
Figure 3 can be interpreted as a typical phenomenon for the fields of tourism and media, where the
common attribute for both sectors is relatively low support for top management in security.
However, in recent years there has been a trend of increasing investment by management in
security. This can be caused by several factors and it would certainly be worth taking a deeper look
at this issue. The media and tourism are not yet regulated from a security point of view. For this
reason, no legislative pressure was put on these organizations to introduce security measures. This
may explain why organizations maintain a lower level of security support in this category. At the
same time, at least in the Czech Republic, these are fields where there is a strong competitive
struggle, and thus the pressure to reduce costs could have caused even low investments in security.
In recent years, however, the security situation has changed significantly and managers in these
sectors have had to accept information security risks as important, regardless of whether the
decision-maker belongs to a group with risk aversion, risk-taking, or risk-neutral attitudes (Fotr &
Svecova, 2016).

Anlecedent: Obor(cest ruch, média)
Succedenl:  Podpora_management{70) & Trend_pedpora_management(rist)
Condition:  (empty)
TEXT | DATA FREQUENCIES | 9.FOLDTABLE | FREGDIFF | PIE | BAYES |

Succedent -~Succedent

Ant

~Ant

Figure 3: More complex association rules 1  Source: LISp-Miner

Another relatively interesting phenomenon, see the figure below, which has emerged is the long-
term stable support of security investments in organizations where top management perceives
the risks associated with security incidents, is under pressure from legislation, and is willing to
educate in cyber security.
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Antecedent  Duvod_podpory(KBI. nommy. vzdéldvani) & Jine_fakloryine) & Spolehlivosianc)
Succedent  Trend_podpora_managementstabilni
Condition.  (empty)

TEXT | DATA FREQUENCES | $FOLDTABLE | FREQDFF | PIE | BAVES |

Succedent ~Sucoadent

Figure 4: More complex association rules 2  Source: LISp-Miner

Finally, I added partial outputs from the questionnaire survey, which I tried to verify and
supplement the conclusions of the main analysis. The chart below shows that more than half of
respondents believe that publicly known cyber incidents have a positive effect on security resources.
However, almost forty percent of respondents consider the level of education of top management
as a critical factor in the willingness to invest resources in security. In addition, nearly ninety
percent of respondents agree that better top management's orientation in cyber security has a
positive effect on security development within the organization. Mediated cyber security incidents
have a significant but rather limited impact in terms of time and extent. Continuous education of
top management in cyber security has a lower intensity; on the other hand, it supports long-term
and broadly oriented cooperation on the gradual improvement of the level of information security
with the provision of adequate resources. Such an approach corresponds to the long-term
sustainability of the organization's competitiveness.
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Factors affecting security investments
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Influence of manufacturer / supplier on top management

= Own cyber incidents

= Others

Figure 5: Factors affecting security investments Source: Own research

Conclusion

The top management of every organization operating in a fully competitive market is currently
faced with deciding whether and how to invest in information security. The larger the organization,
the more robust and complex systems it uses and becomes intrinsically dependent on them.
Underestimating the risk associated with a cyber security incident can be fatal for a company, cause
significant economic losses or help competitors gain market share. On the other hand, high security
spending can significantly degrade a company's economic performance. Some organizations fall
into the category of mandatory entities under the Cyber Security Act, and others adhere to more or
less industry norms or standards. However, even this fact does not guarantee the necessary support
of top management in cyber security management. In general, without support and investment,
effective information security management is not feasible.

In my work, I used my own data obtained on the occasion of a larger study on information security.
Through semi-structured interviews with representatives of the IS/IT departments of large
organizations, I obtained a relatively interesting source of data for subsequent analysis. To further
work with the data, I used the LISp-Miner tool, through the procedures of which I tried to find
interesting phenomena related to the willingness of top management to invest in security
measures. Although the first analytical outputs seemed transparent and predictable, using more
complex association rules, phenomena were discovered that would probably escape my attention
with ordinary analytical work. An interesting output with the potential for further research may be
the dependence of the branch of activity on the trend of the level of safety support by the
management. Another significant phenomenon is the relationship of factors influencing the
willingness to invest in security with regard to the development of this support. The conclusions of
the analysis were then enriched with the results of a simple questionnaire survey, which, unlike the
primary research sample, numbered almost a hundred respondents.
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NAKUP BIOPOTRAVIN V CESKE REPUBLICE
POHLEDEM SPOTREBITELU: PROC
SPOTREBITELE TAKTO OZNACENE POTRAVINY
NENAKUPUJI

PURCHASE OF ORGANIC FOODS IN THE CZECH REPUBLIC FROM
CONSUMERS 'PERSPECTIVES: WHY CONSUMERS DO NOT BUY THE
LABELED FOODS

Martina Zamkov4, Stanislav Rojik, Martin Prokop,

Pavlina Rojik Fulneckova, Lenka Kauerova

Abstrakt

Vyznam biopotravin pro spottebitele v Ceské republice stale roste. Za poslednich p#iblizné deset let
se trh s biopotravinami vice nez zdvojnasobil. Divody ndkupu biopotravin jsou ptedevsim dvojiho
charakteru, a to tzv. egoistické davody, kdy spotrebitelé nakupuji takto oznaclené potraviny
z davodu jako je naptiklad vyssi kvalita, skute¢nosti, Ze produkty jsou zdravéjsi apod. Druhym
nejc¢astéj$im divodem ndkupu takto oznacenych potravin je altruistickd skuteénost, kdy
spottebitelé nakupuji biopotraviny z davodu ekologi¢nosti, niz§iho negativniho dopadu na Zivotni
prostfedi atd. Cilem ¢lanku je zaméfit se zejména na spottebitele, kteti biopotraviny nenakupuji
a identifikovat a analyzovat divody, které je vedou k takovémuto ndkupnimu chovani.

Kli¢ova slova: marketing, ndkupni chovani, spottebitelé, biopotraviny, vicekriteridlni analyza

Abstract

The importance of organic food for consumers in the Czech Republic is still growing. The organic
food market has more than doubled in the last ten years or so. The reasons for buying organic food
are mainly twofold, the so-called selfish reasons, when consumers buy such labeled food for reasons
such as higher quality, the fact that the products are healthier, etc. The second most common reason
for buying such labeled food is the altruistic fact that consumers they buy organic food due to
environmental friendliness, lower negative impact on the environment, etc. The aim of the article
is to focus mainly on consumers who do not buy organic food and to identify and analyze the
reasons that lead them to such consumer behavior.

Keywords: marketing, consumer’s buying behavior, consumers, organic food, multicriteria analysis

JEL classification: M0, M3, CO
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1 Uvod

Zatimco v roce 2008 (resp. 2009) byl cesky trh s bioprodukty dosti omezeny s celkovou trzni
hodnotou 963 mil. K¢ (cca 40 mil. USD, v roce 2008), respektive 1,2 mld. K¢ (cca 50 mil. USD, v roce
2009), (Ustav zemédélské ekonomiky a informaci, 2011 a Janssen a Hamm, 2012), celkovy obrat
bioproduktd ceskych subjektl véetné exportu presdhl v roce 2016 castku ¢tyt miliard korun.
Celkova spotteba bioproduktt (véetné dovozu) v CR dosahla hodnoty 2,55 mld. K¢ (cca 106 mil.
USD), coz znamend meziro¢ni narast o 13,5 % a vice nez 100 % oproti roku 2009. V roce 2016 bylo
v CR pres $est set registrovanych vyrobct biopotravin, coz je o 50 % vice nez v roce 2009, kdy jich
bylo méné nez ¢tyii sta (Cesky Svaz obchodu a cestovniho ruchu, 2019).

Produkce biopotravin je rovnéz formou alternativniho a udrzitelného zemédélstvi a potravinafstvi,
coz je dulezité téma v nékterych souc¢asnych problémech, jako je odbér vody apod. (Prochézka et al.,
2018) nebo kvalita a bezpec¢nost potravin (Severova et al., 2021). Mezi nejoblibenéjsi bioprodukty
patfi mléko a mlééné vyrobky, ovoce a zelenina (véetné ovocnych a zeleninovych $tav, ale
i zpracované potraviny jako koteni, hot¢ice, kiva nebo ¢aj plus hotové détské vyzivy. Cesti
spottebitelé nakupuji spise bio produkty pfedevsim v obchodnich fetézcich, nékdy i v drogeriich
a prodejnach zdravé vyzivy, ve farmarskych ¢i jinych prodejnach nebo uinternetovych prodejct
(Cesk;’z Svaz obchodu a cestovniho ruchu, 2019). Celkova velikost trhu méla v roce 2019 hodnotu
3,73 mld. K¢ (cca 150 mil. USD) (http://eagri.cz, 2021).

Z hlediska chovéani spottebitelt ve vztahu k biopotravindm identifikovali Pilat et al., (2018) dvé
hlavni hnaci sily, které vedou spottebitele k ndkupu biopotravin. Prvni skupina spotfebitela
preferuje biopotraviny z davodu jejich vnimané vyssi kvality, pfinosu pro lidské zdravi a lepsi
nutri¢ni hodnoty (ve srovnani s neekologickymi produkty), tzv. egoisticky diavod ndkupu
biopotravin. A druhd skupina tyto potraviny nakupuje z tzv. altruistickych davodd, tzn. napt.
z dvodu ekologi¢nosti, niz§itho negativniho dopadu na Zivotni prostfedi atd.

Rovnéz Kareklas et al. (2014) a Yaday (2016) identifikuji dva hlavni faktory, které vedou
spotfebitele k ndkupu biopotravin. Prvnim faktorem, resp. davodem je ndkup téchto potravin
potravin kvili jejich vnimané vy$si kvalité a zdravotnim p¥inosim. Druhym davodem pro ndkup
takto oznacenych potravin je Setrnost k Zivotnimu prostfedi nebo napt. welfare hospodarskych
zvitat apod.

2 Data a metody

Primdrni data byla ziskdna z dotaznikového Setfeni, které probihalo v roce 2020. Osloveno bylo
2414 spottebiteltt z Ceské republiky, kteti vypliovali online dotaznik. Ziskani data byla
kategorialni.

Pri analyze kategoridlnich dat se daji jednoduchym zptsobem znazornit vztahy mezi témito daty
pomoci kontingen¢ni tabulky. Dle charakteru dat potom vyuzZivime vhodné testy nezavislosti, viz
Hendl (2006). Dle Rezankové (1997) pro piipad kontingenéni tabulky  x ¢ (v je pocet ¥adkd, c je
pocet sloupctt) nejcastéji vyuzivime testovou statistiku Pearsoniv chi-kvadrat, na ziskana data se
pouzije Pearsontv chi-kvadrat test o nezavislosti. Nulovd hypotéza tohoto testu predpoklada
nezavislost divodd zpozdéni na dalsich sledovanych faktorech. Statistika chi-kvadrat ma za
predpokladu nezavislosti asymptoticky rozdéleni 5 (i1 . Blizéi informace viz Rezankova (2007),
popt. Hindls (2003).
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K zobrazeni vztahd mezi jednotlivymi kategoriemi byla vyuZita korespondenéni analyza. Cilem
koresponden¢ni analyzy je dle Hebaka et al., (2007) redukce mnohorozmérného prostoru vektora
tadkovych a sloupcovych profild p#i maximalnim zachovani informace obsaZené v pavodnich
datech. P#i mapovani byva nejéastéji vyuzivano dvojrozmérného ¢ maximalné trojrozmérného
zobrazeni vzdalenosti v euklidovském prostoru. Castéji, nez euklidovska vzdalenost se vyuziva
Pearsonova statistika chi-kvadrat. Blizké raddkové body indikuji #adky, které maji podobné profily,
blizké sloupcové body indikuji sloupce s podobnymi profily ptes véechny radky. Radkové body, které
jsou v tésné blizkosti sloupcovych bodu, pfedstavuji kombinace, které se objevi ¢astéji, nez by se
oc¢ekavalo u nezavislého modelu.

3 Vysledky a diskuze

Cilem dlanku bylo zjistit, pro¢ spotfebitelé nenakupuji biopotraviny. Vysledky jsou uvedeny
v tabulce ¢. 1 a obrazku ¢. 1. Je patrné, Ze respondenti, kte#i nenakupuji biopotraviny, jako davod
nejéastéji uvadi - Finan¢ni hledisko - biopotraviny jsou drazsi (29,1 %). Dile respondenti uvadéji,
Ze biopotraviny pro né nejsou ldkavé (15,8 %), téz, Ze nedtvétuji, Ze jsou nechemické, lepsi (14,6 %)
a také, Ze nemaji davod biopotraviny nakupovat (13,5 %). Jen minimum spottebitela (2,0 %) nevi,
kde biopotraviny sehnat.

Tabulka 1: Relativni ¢etnosti — Pro¢ nekupujete biopotraviny?

Pro¢ nekupujete biopotraviny? Relativni ¢etnost

Finané¢ni hledisko - biopotraviny jsou drazsi 29,1%
Nejsou pro mne ldkavé 15,8%
Nedtvétuji, Ze jsou bio zdravéjsi a kvalitnéjsi 14,6%
Nemdam dtavod, nenapadlo mé to 13,5%
Zbyteény prepych, Zadny rozdil 10,7%

Nemdam o biopotravinich dostatek informaci 7,6%

Maly sortiment, $patné se shanéji 6,7%

Nevim, kde je koupit, kde se prodavaji 2,0%
Celkem 100,0%

Zdroj: vlastni vyzkum
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Pro¢ nekupujete biopotraviny?

Nevim, kde je sehnat, kde se prodavaji 2,0%
Maly sortiment, Spatné se shanéji 6,7%
Nemam o biopotravinach dostatek informaci 7,6%
Zbytecny prepych, zadny rozdil 10,7%
Nemdam divod, nenapadlo mé to 13,5%
NedUvéruji, Ze jsou bio, nechemické, lepsi 14,6%
Nejsou pro mne ldkavé 15,8%
Financni hledisko - biopotraviny jsou drazsi 29,1%
0,0% 5,0% 10,0% 15,0% 20,0% 25,0% 30,0% 35,0%

Relativni ¢etnost

Obrézek 1: Pro¢ nekupujete biopotraviny? Zdroj: vlastni vyzkum

Dale byl podrobnéji zkouman profil spottebitelt, ktefi biopotraviny nekupuji, pomoci analyzy
kontingen¢nich tabulek. Davod, pro¢ spottebitelé biopotraviny nekupuji, vyznamné zavisi na
pohlavi spottebitelt (p-hodnota = 0,000; Cramerovo V = 0,14; statistika Chi-kvadrat = 50,55). Zeny
uvadély ¢astéji nez muzi finanéni hledisko (32,17 % oproti 23,82 %). Muzi pak reagovali ¢astéji nez
Zeny, Ze biopotraviny pro né nejsou lakavé (17,95 % oproti 14,58 %) a Ze nemaji divod je nakupovat
(16,88 % oproti 11,45 %), viz tabulka ¢. 2. Zeny ¢astéji nemaji o biopotravinach dostatek informaci
a maji pocit, Zze se $patné shanéji, naopak muzi castéji nevidi zadny rozdil oproti klasickym
potravindm.

Tabulka 2: Sloupcové relativni ¢etnosti (proménné Pro¢ nekupujete biopotraviny? a Pohlavi)

Sloupcové relativni ¢etnosti Zena muz

Nemdam dtvod, nenapadlo mé to 11,45% 16,88%
Neduvéfuji, Ze jsou bio zdravéjsi a kvalitnéjsi 14,77% 14,42%
Nevim, kde je koupit, kde se prodavaji 1,63% 2,67%
Nemdam o biopotravinich dostatek informaci 8,51% 5,98%
Zbytelny prepych, Zadny rozdil 9,39% 12,93%

Maly sortiment, $patné se shinéji 7,51% 5,34%
Nejsou pro mne ldkavé 14,58% 17,95%

Finanéni hledisko — biopotraviny jsou drazsi 32,17% 23,82%
Celkem 100,0% 100,0%

Zdroj: vlastni vyzkum

Podil respondenti, ktefi nedavétuji, Ze biopotraviny jsou nechemické a nevnimaji vyssi kvalitu
oproti konven¢nim produkttm, roste s rostoucim vékem spottebitelt. Podil respondentd, pro které
biopotraviny nejsou ldkavé nebo je povazuji za drazsi, klesa s rostoucim vékem, viz tabulka ¢. 3.
Podil respondentd, kteti nemaji dtivod biopotraviny kupovat nebo je povaZuji za zbyte¢ny pfepych,
roste s rostoucim vékem respondentd, ale v posledni kategorii nad 45 let tento podil opét klesne.
Jen velmi malo respondentd nevi, kde biopotraviny sehnat (hodnoty do 2 %), s vyjimkou
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spottebitelt nad 45 let (8,6 %). Duvod, pro¢ spotiebitelé biopotraviny nekupuji, vyznamné zavisi
na véku spottebitelt (p-hodnota = 0,000; Cramerovo V = 0,08; statistika Chi-kvadrat = 53,77).

Tabulka 3: Sloupcové relativni ¢etnosti (proménné Pro¢ nekupujete biopotraviny? a Vék)

Sloupcové relativni ¢etnosti do 25 26 - 35 36 - 45 46 a vice
let let let let

Nemdam dtvod, nenapadlo mé to 13,41% 14,07% 17,95% 7,53%
Nedavétuji, Ze jsou bio zdravéjsi a 13,88% 16,58% 19,66% 21,51%
kvalitnéjsi
Nevim, kde je koupit, kde se prodavaji 1,84% 1,51% 0,85% 8,60%
Nemdam o biopotravinich dostatek 7,44% 8,04% 7,69% 9,68%
informaci
Zbyteény prepych, zadny rozdil 10,26% | 11,56% | 15,38% | 12,90%
Maly sortiment, $patné se shanéji 6,49% 9,05% 3,42% 10,75%
Nejsou pro mne likavé 16,42% 15,58% 10,26% 9,68%
Finanéni hledisko - biopotraviny jsou 30,26% 23,62% 24.79% 19,35%
drazsi
Celkem 100,0% @ 100,0% 100,0% 100,0%

Zdroj: vlastni vyzkum

Podobny vysledek je patrny také z korespondenéni mapy, dle blizkosti kategorii spotfebitelé do 25
let nejcastéji povazuji biopotraviny za draZsi a nejsou pro né ldkavé, viz obrazek ¢. 2.

2D Plot of Row and Column Coordinates; Dimension: 1 x 2
Input Table (Rows x Columns): 8 x 4
Standardization: Row and column profiles

0,4

[m]
0.3 36 — 45 let
02r¢

Zbyte¢ny prepych, zadny rozdil
0.1¢ NedvéFuji, Ze jsou bio, nechemické, lepsi © o i
26 = 350et Nemam dlvod, henapadlo mé to

Nemam o biopotravin%ch dostatek informac
00T j do 25 let
46 a yice let Finanéni hledisko - bigpotraviny|jsou drazsi

Dimension 2; Eigenvalue: ,00530 (24,99% of Inertia)

¢
-0,1 Maly sortiment, Spatné se shércl)éji Nejsou pro mne lakavé
Nevim, kde je sehnat, kde se prodavaji
-0,2
-0,3

07 06 05 -04 -03 02 01 00 01 02 o RowCoords

Dimension 1; Eigenvalue: ,01439 (67,81% of Inertia) o Col.Coords
Obrazek 2: Korespondené¢ni mapa (proménné Pro¢ nekupujete biopotraviny? a Vék)
Zdroj: vlastni vyzkum
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Jak ukazuji vysledky vyzkumi ostatnich autort, rist trhu se odrazi ve zvySeném zajmu spottebitel
o ndkup biopotravin (oproti prazkumu provedeném v roce 2013, Zamkova a Prokop, 2014), ktery
uvadi i nejmladsi skupina respondentd, ktera dfive projevovala vyrazné mensi zdjem o biopotraviny
nez zbyvajici vékové skupiny (Zamkova a Prokop, 2014). Tento vyvoj je podporovan i tim, Ze se
cenovy rozdil mezi bio a konven¢nimi produkty zmensuje (oproti roku 2012, kdy byly bio produkty
témé¥ 4x draz$i nez konvenéni, (Zivélova a Crhova, 2013). Dostupnost a distribuce biopotravin na
internetu prokazatelné vzrostlo (boom e-commerce) Témér 10 % respondentd Ulastnicich se
pruzkumu v obdobi bfezen — duben 2020 uvedlo, Ze internet je jejich prvnim mistem pro nakup
biopotravin (Zdmkova a Prokop, 2018) nevy¢lenila internet jako vyznamné ndkupni prostfedi pro
nadkup organickych potravin.

Zaveér

Cilem ¢lanku bylo identifikovat a analyzovat davody, pro¢ spottebitelé biopotraviny nenakupuji.
Respondenti, kteti nenakupuji biopotraviny, jako divod nejc¢astéji uvadi finané¢ni hledisko. Dale
respondenti ¢asto uvadéji, Ze biopotraviny pro né nejsou zajimavé, Ze se nedomnivaji, Ze jsou
takovéto potraviny zdravéjsi a kvalitnéjsi a také, Ze nemaji zddny davod biopotraviny nakupovat.
Jen minimum spotfebiteld uvedlo jako divod nenakupovani takto oznacenych potravin jejich
logistickou nedostupnost.

Pro podrobnéjsi zkoumani profilu spottebiteld, kteti biopotraviny nekupuji, byla vyuzita analyza
kontingen¢nich tabulek. Davod, pro¢ spotiebitelé biopotraviny nekupuji, vyznamné zavisi na
pohlavi spottebiteltl. Zeny uvadély ¢astéji nez muzi finané¢ni hledisko. Muzi pak reagovali ¢astéji nez
eny, ze biopotraviny pro né nejsou likavé a Ze nemaji déivod je nakupovat. Zeny ¢astéji nemaji
o biopotravinach dostatek informaci a maji pocit, Ze se $patné ziskavaji, naopak muZi ¢astéji nevidi
zadny rozdil oproti klasickym potravindm.

Podil respondentd, kteti nedavétuji, Ze biopotraviny jsou zdravéjsi a kvalitnéjsi, roste s rostoucim
vékem spotftebiteld. Podil respondentd, pro které biopotraviny nejsou nijak ldkavé nebo je povazuji
za drazsi, klesd s rostoucim vékem. Podil respondentq, ktefi nemaji davod biopotraviny kupovat
nebo je povazuji za zbyte¢ny prepych, roste s rostoucim vékem respondentd, ale v posledni kategorii
nad 45 let tento podil opét klesne. Jen velmi malo respondenti nevi, kde biopotraviny nakupovat,
s vyjimkou spottebitelt nad 45 let.
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