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Aktualne otazky verejného zdravotnictva’
Current issues of public health

Iveta DUDOVA* — Silvia VADKERTIOVA**

Abstract

Public health is part of a comprehensive health system. It is a system aimed at protecting, pro-
moting and developing public health. Public health identifies, measures and monitors health
needs and trends at community, national and global levels by tracking disease trends and risk
factors. The analysis of these trends and the existence of a functioning health information sys-
tem provides essential information for predicting or anticipating future population and community
health needs. This article focuses on defining the basic frameworks of public health with particu-
lar reference to SR conditions and health inequalities and assessing current developments in
these areas.

Keywords:
public healthcare, public health, well-being, health inequalities

JEL Classification: 114, 118

Uvod

Zdravotny systém podla Svetovej zdravotnickej organizacie ma pinit funkcie, akymi su posky-
tovanie sluzieb, tvorba ludskych a materialnych zdrojov na poskytovanie sluzieb, tvorba a zdru-
zovanie finanénych prostriedkov pouzitych na uhradu zdravotnej starostlivosti, spravcovstvo, vy-
tvaranie a presadzovanie pravidiel hry pre strategické nasmerovanie vSetkych aktérov.

Verejné zdravotnictvo predstavuje sucast komplexného zdravotnickeho systému. Je to sys-
tém zamerany na ochranu, podporu a rozvoj verejného zdravia. Verejné zdravotnictvo identifiku-
je, meria a monitoruje zdravotné potreby a trendy na komunitnej, narodnej a globalnej urovni pro-
strednictvom sledovania trendov v oblasti choréb a rizikovych faktorov. Analyza tychto trendov
a existencia fungujuceho informacného systému v oblasti zdravia poskytuje zakladné informacie
na predpovedanie alebo predvidanie buducich zdravotnych potrieb obyvatelstva a komunity.

1 Vychodiska pristupov k verejnému zdravotnictvu

Existuje mnoho definicii a pristupov k verejnému zdravotnictvu. Definicia, ktoru ponukla Ache-
sonova sprava bola vSeobecne prijata. Podla nej verejné zdravotnictvo je veda a umenie pred-
chadzat chorobam, predlzovat ich Zivota a podpory zdravia prostrednictvom organizovaného
usilia spolo¢nosti. Tato definicia zdéraznuje Siroky rozsah verejného zdravotnictva a skutoénost,
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Ze verejné zdravie je vysledkom Usilia celej spolo¢nosti vnimanej ako celok, a nie ako usilie jed-
notlivych jednotlivcov.

V roku 2003 R. Detels definoval ciel verejného zdravotnictva ako: biologické, fyzické a dusev-
né blaho vSetkych ¢lenov spolo¢nosti bez ohladu na pohlavie, bohatstvo, etnicky pdvod, sexu-
alnu orientaciu, krajinu, alebo politickych nazorov . Tato definicia alebo ciel zdérazfuje rovnost
a rozsah verejnych zdravotnych zaujmov, ktoré zahfiiaju nielen fyzické a biologické, ale aj du-
Sevnu pohodu spolo¢nosti.

Miléniové rozvojové ciele OSN, ktorych heslom je ,zdravie pre vSetkych predstavuju verejné
zdravie ako viac ako len odstranenie choréb a kladu otazky verejného zdravotnictva ako zaklad-
nu sucast rozvoja. Na dosiahnutie ciela Svetovej zdravotnickej organizacie ,Zdravie pre vSet-
kych®, je nevyhnutné zapoijit mnoho réznych disciplin na dosiahnutie optimalneho zdravia, vrata-
ne telesného, biologickych a spolo€enskych vied. Oblast verejného zdravotnictva sa prispésobila
a pouzila tieto discipliny na eliminaciu a kontrolu choréb a podporu zdravia.

Verejné zdravotnictvo sa zaobera tieZ procesom mobilizacie miestnych, Statnych, regional-
nych, narodnych a medzinarodnych zdrojov s ciefom zabezpecit podmienky, v ktorych mozu byt
vSetci fudia zdravi . Na Uspesnu realizaciu tohto procesu a aby zdravie pre vSetkych bolo dosiah-
nutelné, musi verejné zdravotnictvo vykonavat svoje funkcie. Funkcie verejného zdravotnictva
(najmé s ohladom na vyvoj v eurdpskych podmienkach) zahffiaju viaceré aspekty verejného
zdravotnictva, medzi ktoré mézeme zahrnut nasledujuce :

. predchadzat’ chorobe a jej progresii a zraneniam,

. podporovat zdravy Zivotny $tyl a dobré zdravotné navyky,

. identifikovat, merat, monitorovat a predvidat komunitu zdravotné potreby (napr. dohlad),

. skimat a diagnostikovat zdravotné problémy vratane mikrobidlnych a chemickych nebez-
pecenstieyv,

. formulovat, podporovat a presadzovat politiky v oblasti verejného zdravia,

. znizit rozdiely v oblasti zdravia,

. podporovat a chranit zdravé zivotné prostredie,

. Sirit informacie o zdravi a mobilizovat komunity, aby prijali vhodné opatrenia,

. plan a priprava na prirodné a ¢lovekom spdsobené katastrofy,

10. vykonavat vyskum a hodnotit’ stratégie podporujuce zdravie a stratégie prevencie choréb,

11. vyvinut nové metodoldgie pre vyskum a hodnotenie,

12. vy8kolit a zabezpecit kompetentnu pracovnu silu v oblasti verejného zdravotnictva.

A WON -

© 0o ~NOo O

2 Ramce verejného zdravotnictva na Slovensku

Verejné zdravie je uroven zdravia spolognosti, ktora zodpoveda urovni poskytovanej zdravot-
nej starostlivosti, ochrany a podpory zdravia a ekonomickej Urovni spolo¢nosti.

Verejné zdravotnictvo predstavuje su€ast komplexného zdravotnickeho systému. Je to sys-
tém zamerany na ochranu, podporu a rozvoj verejného zdravia. Ulohou verejného zdravotnic-
tva je medicinskymi metédami prace poznavat a hodnotit' zdravotny stav populacie, jeho zmeny
a trendy a odborne ovplyviiovat mieru zdravia a ochrany obyvatelstva. Ma nadrezortny charak-
ter, pretoze spolupracuje s inymi rezortmi. Verejné zdravotnictvo patri do kompetencie minister-
stva zdravotnictva.

Zakladné funkcie verejného zdravotnictva na Slovensku mézeme vymedzit nasledujicim spo-
sobom:

- identifikovanie a rieSenie zdravia obyvatelov,

- formovanie prognéz a modelov vyvoja zdravia v spolo¢nosti,

- formulovanie stratégie podpory a ochrany zdravia,

- identifikovanie ekonomickych, socialnych a politickych problémov zdravia v spolupraci

s ostatnymi odvetviami,
- determinovat integrovany pristup vSetkych odvetvi k problému zdravia.
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Oblast verejného zdravotnictva legislativne upravuje zakon €. 355/2007 Z. z. o ochrane, pod-
pore a rozvoji verejného zdravia a o zmene a doplneni niektorych zakonov. Tento zakon usta-
novuje organizaciu a vykon verejného zdravotnictva, vykonavanie prevencie ochoreni a inych
poruch zdravia, zriadovanie a €innost’ komisii na preskusanie odbornej spdsobilosti, poziadavky
na odbornu spdsobilost a vydavanie osvedcéeni o odbornej spésobilosti, poziadavky na zdravé
zivotné podmienky a zdravé pracovné podmienky, opatrenia organov Statnej spravy na useku
verejného zdravotnictva (organy verejného zdravotnictva) pri ohrozeniach verejného zdravia,
povinnosti fyzickych oséb a pravnickych oséb pri ochrane, podpore a rozvoji verejného zdravia,
vykon $tatneho zdravotného dozoru a epidemiologického vySetrovania a priestupky a iné sprav-
ne delikty na Useku verejného zdravotnictva. Zakon ¢.355/2007 stanovuje rozsah pésobnosti or-
ganov verejného zdravotnictva v systéme verejného zdravotnictva.

Sluzby verejnej spravy v oblasti verejného zdravotnictva, ktoré poskytuji Urad verejného zdra-
votnictva a regionalne Urady, pokryvaju oblasti odborna spdsobilost, sluzby v oblasti verejného
zdravotnictva (stanovenych priestorov prevadzok), sluzby v oblasti radiaCnej ochrany a sluzby
organu verejnej moci. Urady verejného zdravotnictva vydavaju osved&enia o odbornej sposo-
bilosti v oblasti verejného zdravia, radiacnej ochrany a certifikat experta na radiacnu ochranu.

Medzi oblasti ¢innosti verejného zdravotnictva v SR patria oblasti prevencie ochoreni a inych
poruch zdravia, odbornej spdsobilosti, zdravé Zivotné podmienky a zdravé pracovné podmienky,
ohrozenie verejného zdravia, Statny zdravotny dozor a epidemiologické vySetrovanie, a j oblast
priestupkov a inych spravnych deliktov v pésobnosti organov verejného zdravotnictva. Oblast
prevencie ochoreni a inych poruch zdravia zahffia ulohy na Useku prevencie ochoreni a inych po-
ruch zdravia, Specializované ulohy verejného zdravotnictva, opatrenia na predchadzanie ochore-
niam, posudkovu ¢innost a poradensku ¢innost.

2.1 Dosiahnuta uroven v oblasti verejného zdravia na Slovensku

Vyvoj ukazovatelov v oblasti verejného zdravia bol v poslednom obdobi nedosahuje v posled-
nom obdobi o€akavany stav. Sprava OECD Slovensko: Zdravotny profil krajiny 2023, State of
Health in the EU uvadza stav viacerych ukazovatelov v oblasti verejného zdravia. Stredna dizka
zivota na Slovensku v desatroci pred pandémiou COVID-19 rychlo rastla, ale v rokoch 2019 az
2021 vyrazne klesla a v roku 2022 sa opat zvySila na 77,2 roka, ¢o je vSak stale 3,5 roka pod
priemerom EU.

V obdobi rokov 2020 — 22 bola nadumrtnost vysoka, v priemere o 20 % vysSia ako Uroveri pred
vypuknutim pandémie. Popri COVID-19 boli hlavnymi pri¢inami umrti v rokoch 2020 a 2021 cho-
roby obehovej sustavy a rakovina. Takmer polovica vSetkych umrti na Slovensku v roku 2019 su-
visela s rizikovymi faktormi spravania vratane rizik suvisiacich so stravovanim, fajéenim tabaku,
konzumaciou alkoholu a nizkymi troviiami fyzickej aktivity. Miery faj€enia tabaku a obezity u do-
spelych st vy$sie v porovnani s priemermi EU. Rovnako ako vo vé&sine krajin EU byva vyskyt

Posledna Suhrnna sprava o vyvoji v Strategickom ramci starostlivosti o zdravie pre roky 2014-
2030 vypracovana za rok 2023 uvadza pre oblast’ verejného zdravia, ze vacsina ukazovatelov
zdravotného stavu zaznamenala v rokoch 2020 a 2021 aj vplyvom pandémie Covid-19 zhorSe-
nie, v lepSom pripade stagnaciu. Dobiehanie priemeru ostatnych krajin sa v poslednych rokoch
spomalilo. Predikcia do roku 2030 naznacduje, Ze Ziaden ukazovatel nedosiahne cielovi hodnotu.
Avsak ukazovatele umrtnost na ochorenia srdcovo-cievnej sustavy a umrtnost’ odvratitelna pre-
venciou budu velmi blizko k stanovenému cielu
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Tab. 1 Prehfad dosiahnutych hodnét za oblast’ verejné zdravie — zdravotny stav obyva-
telstva

Cielovy Stav 2023 Trend
- y (alebo . | Predikcia | Spinitefnost
Indikator stav , (posledné
posledny 2030 do 2030
2030 ; 3 roky)
dostupny)
Oc.:akavana’dlzka EIVOta 776 71,2+ 74.3
pri narodeni — muZi
Ocakéavana dizka Zivota pri 83.0 78.2% 80,5

narodeni — zeny

Rozdiel v o&akavanej dizke
dalSieho zivota vo veku

30 rokov medzi - 14,8*** 16,4 -
obyvatelmi s vy$Sim

a niz8im vzdelanim — muzi*

Rozdiel v o&akavanej dizke
dal8ieho Zivota vo veku

30 rokov medzi - I 10,0 -
obyvatelmi s vy$Sim

a niz8§im vzdelanim — zeny*

Zdraveé roky zivota — muzi 63,0 56,2* 57,6

Zdraveé roky Zivota — Zzeny 63,0 57,5* 58,3

Celkova umrtnost’
na 100 tisic ob.

Umrtnost na ochorenia
srdcovo-cievnej sustavy 328,0 607,1** 398,5
na 100 tisic obyvatelov.

840,2 1365,5** 1095,4

Umrtnost na nadory

*k
na 100 tisic obyvatelov 187.2 303,3 271,1

Pocty umrti na Covid
na 100 tisic ob.*#
Umrtnost odvratitelna

zdravotnou starostlivostou 120,0 168,8** 143,7
na 100 tisic ob.

- 9,7 - -

Umrtnost odvratitelna

*%
prevenciou na 100 tisic ob. 174,0 262,4 1993

Dojcenska umrtnost
(t.j. v prvom roku Zivota) 2,7 4,9* 39
na 1000 Zivonarodenych

Vysvetlivky:

* Udaj za rok 2021
** Udaj za rok 2020
“** Jdaj za rok 2017
# Indikator bez cielovej hodnoty neuvadza splnitelnost ciela

Zdroj: Suhrnna sprava o vyvoji v Strategickom ramci starostlivosti o zdravie pre roky 2014-
2030 za rok 2023
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Vo viacerych ukazovateloch verejného zdravia sa od stanovenych cielov v sledovanom obdo-
bi skér vzdalujeme nez priblizujeme, ide predovsetkym o oCkovanie, skrining, spotrebu alkoholu.
V tejto oblasti je aj viacero ukazovatelov, kde nam absentuju pravidelne reportované data, alebo
existuju metodologické rozdiely, ktoré stazuju sledovanie skuto€ného vyvoja ako aj medzinarod-
né porovnavanie. Predikcia do roku 2030 naznacuje, Ze ziaden ukazovatel nedosiahne cielovu
hodnotu. Ukazovatele spotreba alkoholu a imunizéacia: zaskrt, tetanus, Cierny kasel nebudu vy-
znamne daleko k dosiahnutiu ciela.

Tab. 2 Prehlad dosiahnutych hodnét za oblast Verejné zdravie — rizikové faktory spra-

vania a prevencia

vo veku 20-69 rokov, ktoré
sa zucastnili vySetrenia

Stav 2023 Trend .
Indikétor Cielovy (alebo (posledné Predikcia | Splnitelnost
stav 2030 | posledny 3 roky) 2030 do 2030
dostupny)
Spotreba alkoholu, v litroch -
na osobu nad 15 rokov 8.9 9.6 9.8
Ukoncené hospitalizacie
na choroby zapri¢inené - 13 502,0 12 686,0
alkoholom #
Spotreba tabaku,
% dennych fajciarov 17,3 21,0Qxxxx
v populacii nad 15 rokov'
Miera obezity populacie, %' 15,8 19,4%*+*
Vydavky na prevenciu,
% z celkovych vydavkov 20,0 1,6%*
na zdravie
11,4 (chlap-
. . o ci)
Miera detskej obezity, % - 10,3 (die-
véata)***
Imunizacia: Zaskrt, tetanus,
Cierny kasel, 99,0 96,5* 94,5
% zaoCkovanych deti
Imunizacia: chripka,
% zaockovanych 52,2 12,9** 8,6
vo veku 65+
Skrining rakoviny prsnika, %
Zien vo ve!(y 50-.6.9 rokov 54.1 25,5+ 24,2
ktoré sa zucastnili
vySetrenia
Skrining rakoviny krcka
maternice, % Zien 50,6 44,45 39.4

Vysvetlivky:

* Udaje za rok 2022

** daje za rok 2021
“* (Jdaje za rok 2020
“**  Jdaje za rok 2019

T Nedostatok dat na vypocet predikcie a znazornenia trendu
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# Indikator bez cielovej hodnoty neuvadza splnitelnost ciela

x  Predikcia vychadzajuca z dat od roku 2012, predikcia zhffajuca roky aj 2010 a 2011 bola pre
vyrazny pokles medzi rokmi 2011 a 2012 skreslena a predikovana hodnota bola na urovni
2,5.

Zdroj: Suhrnna sprava o vyvoji v Strategickom ramci starostlivosti o zdravie pre roky
2014-2030 za rok 2023

Z hodnotenia v sprave vyplyva, zZe spotreba alkoholu sa v horizonte 10 rokov mierne znizila
a pocet hospitalizacii zapri¢inenych alkoholom sa postupne vracia k hodnotam spred pandémie.
Podiel fajciarov klesa, v medzinarodnych Statistikach vSak absentuju novsie data. Domace $tu-
die o spravani obyvatelov vSak naznacuju opacny trend v poslednych rokoch. Podla prieskumu
Uradu verejného zdravotnictva SR z roku 2023 (prieskum porovnava vyvoj uZivania tabakovych
vyrobkov od roku 2013 a nasledne kazdé tri roky) sa podiel nefajCiarov medzi rokmi 2019 a 2022
znizil 0 3,6 p. b. (zo 70,7 % na uroven 67,09 %). Podiel pouzivatelov elektronickych cigariet tvo-
ril 3,5% a bezdymovych tabakovych vyrobkov 1,2%. Vydavky na prevenciu su pod priemerom
inych krajin a velmi vzdialené od cielovej hodnoty. Vydavky na prevenciu merané podielom zo
vSetkych vydavkov na zdravie podavaju iba informaciu o vyvoji trendu, Uroven slovenskych vy-
davkov je podhodnotena. Pre rozdielnost metodiky nemozno porovnavat vysku hodnét na Slo-
vensku a v ostatnych krajinach. V su¢asnosti Slovensko vykazuje vydavky iba v kategorii Progra-
my informovanosti a vzdelavania, priCom ostatné krajiny v tejto kategorii vykazuju aj vydavky na
oc¢kovacie programy a d'alSie oblasti prevencie.

3 Nerovnosti v oblasti zdravia

Blahobyt je silne ovplyvneny mnohymi socialnymi a ekonomickymi faktormi. Je zrejmé, ze
pristup k zakladnym potrebam, ako je jedlo, voda, pristreSie, vzdelanie, déstojné zamestnanie,
bezpe&né pracovné podmienky a podobne su ddlezité pre zdravie. Rovnost v zdravi a socialna
spravodlivost’ su vzajomne prepojené. Rovnost' v oblasti zdravia sa tyka spravodlivého rozdele-
nia zdrojov a vysledkov v oblasti zdravia. Tyka sa to spravodlivosti medzi obéanmi v konkrétnych
krajinach, ako aj medzi krajinami alebo regiénmi. Svetova zdravotnicka organizacia napriklad de-
finuje nerovnost v oblasti zdravia ako rozdiely v zdravotnom stave alebo v rozdeleni zdravia od
socialnej spravodlivosti, zalozené na prepojenych pojmoch spravodlivosti, estnosti a slobody.

Tieto myslienky odrazaju pocity silnych obhajcov spravodlivosti ako Amartya Senu , ktory tvrdi,
ze sloboda od chudoby, socialnej deprivacie, politickej tyranii a kultirneho autoritarstva je kfuco-
va, ak sa ma dosiahnut socidlny a ekonomicky rozvoj, o ktory sa usiluju krajiny. Nespravodlivost
bola pre socialno-ekonomicky blahobyt anatémou. Rozvoj preto zavisi od socialnej spravodlivos-
ti, ktora je zaloZzena na na systéme podpornych institucii a na tom, Ze vSetci obania maju pristup
k zakladnému vzdelaniu a zakladnej zdravotnej starostlivosti.

Nerovnosti v oblasti zdravia existuju vSade, ale v urlitych podmienkach su vyraznejsie. Ide
o relativne socialne gradienty, ktoré vyjadruju skuto€nost, Ze tam, kde su spoloenské zdroje
nerovnomerne rozdelené podla takych prvkov, ako je prijem, trieda, priestorova poloha, rasa
a pohlavie, bude zdravie obyvatelstva zodpovedajucim spésobom nerovnomerne rozdelené. Aj
vo vyspelych krajinach nerovnosti v oblasti zdravia pretrvavaju. Patria medzi najvacsie globalne
vyzvy v oblasti zdravia.

Svetova zdravotnicka organizacia v roku 2005 zriadila Komisiu pre socidlne determinanty
zdravia (Commission on Social Determinants of Health, CSDH), aby poskytovala poskytovat
kontextovo Specifické poradenstvo pre regidny, krajiny a globalnych partnerov v oblasti zdravia.
Niektoré nové aktivity SZO vyplynuli z poznatkov CSDH a niektoré z nich sa stali globalnymi
iniciativami. Tri kluCové oblasti zisteni CSDH predstavuju:

1. zlepSenie kazdodennych Zivotnych podmienok,

2. rieSenie nerovnosti v rozdeleni zdrojov a moci,

3. pochopit a merat’ rozsah nerovnosti v oblasti zdravia a prijat’ opatrenia.
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Tieto tri kluCové oblasti sa stali piliermi na znizenie nerovnosti v oblasti zdravia, ktoré si mézu
vyzadovat pozornost vo viacerych dimenziach, ako je rovnost prav a prilezitosti, ako aj spravod-
livost v Zivotnych podmienkach na dosiahnutie spravodlivého rozdelenia.

Oblast’ zlepSenia kazdodennych Zivotnych podmienok zahffia podporu rovnosti od pocatia,
zabezpecenie spravodlivejSieho Startu v ranom veku, vytvorenie zdravého prostredia, zmyslupl-
né zamestnanie a déstojnu pracu, socialnu ochranu pocas celého Zivotného cyklu a komplexnu
zdravotnu starostlivost. Vyvoj dietata sa za¢ina zdravim matky pocas tehotenstva. Po narodeni
mbze dieta ovplyvnit mnoho faktorov v jeho fyzickom, socialnom, emocionalnom, jazykovom
a kognitivnom prostredi. VSetky tieto faktory rozhodujucim spdésobom ovplyviiuju rast, vyvoj
a zdravie dietata. Kazdy z nich mézZe ovplyvnit Zivotné Sance dietata a ovplyvnit blahobyt,
vzdelanie a pracovné prilezitosti. Na druhej strane tieto faktory ovplyviiuju réznorodé rizika indi-
vidualneho sklonu k obezite, podvyzive, duSevnym porucham, kardiovaskularnym ochoreniam
a kriminalite. Komplexny pristup v ranom veku zamerany nielen na prezitie deti (lekarska sta-
rostlivost), ale zahffajuci aj rané vzdelavanie, aktivity na stimulaciu socialnych/emocionalnych
a jazykovych/poznavacich schopnosti a kognitivheho rozvoja je délezity. Rovnako vyznamna
je ponuka vhodnych socialno-ekonomickych opatreni pre deti. Prostredie, v ktorom ludia Ziju
a pracuju, zasadne ovplyvriuje ich zivot a pohodu. Prijimanie opatreni na podporu spravodli-
vého planovania a zlepSovanie zivotného prostredia na vidieku aj v mestach prostrednictvom
proaktivneho Uzemného planovania je nevyhnutné pre dlhodobu spravodlivost v oblasti zdravia.
Opatrenia na zabezpecenie plného a spravodlivého zamestnania, ako aj déstojnej prace, su za-
kladnymi prvkami socialnej a hospodarskej politiky. Su kli€ové pre dosiahnutie spravodlivosti
v oblasti zdravia.

V oblasti rieSenia nespravodlivého rozdelovania zdrojov a moci je potrebné zabezpecit' rov-
nost zdravia v vo verejnych politikach a verejnych programoch, spravodlivé financovanie v oblas-
ti zdravotnictva, nevyhnutnu regulaciu trhu v zdravotnictve zo strany Statu, rovnost muzov a Zien
v socialnej a zdravotnej oblasti, posilnenie politického VSetky dimenzie spoloCenskej €innos-
ti, ekonomiky a financii, vzdelavanie, hygiena, byvanie, doprava, vytvaranie pracovnych miest,
a tak dalej, maju potencial ovplyvnit zdravie a pohodu populéacie a jednotlivcov. Socioekonomicky
status a zdravie su spojené na vSetkych drovniach v kontinualnom gradiente , a to nielen na ex-
trémnych poéloch bohatstva a chudoby. Tento vztah plati bez ohfadu na to, &i sa meria ako prijem,
zamestnanie, vzdelanie, bytové prostredie, socialne postavenie, povolanie alebo iné stratifikacie.
Strukturalne socialne, ekonomické, historické a ideologické faktory zohravaju zakladna dlohu pri
formovani zdravotnych vysledkov a pri zvySovani nerovnosti v zdravi, ktoré charakterizuju mno-
hé aspekty globalneho prostredia.

Eurépsky pilier socialnych prav stanovuje 20 zasad na vytvorenie udrzatelnejSich a inkluziv-
nejSich europskych spolo¢nosti. Medzi svojimi zasadami zahffa tiez prilezitosti pre opatrenia
v oblasti verejného zdravia a zaobera sa kli¢ovymi determinantmi zdravia a blahobytu. Ide o na-
sledujuce zasady : zasada 1 o vzdelavani, odbornej priprave a celozivotnom vzdelavani, zasada
8 o socialnom dialégu a zapojeni pracovnikov, zasada 9 o rovnovahe medzi pracovnym a suk-
romnym zivotom, zédsada 10 o zdravom, bezpecnom a dobre prispdsobenom pracovnhom prostre-
di a ochrane udajov, zasada 11 o starostlivosti o deti a podpore deti, zasada 14 o minimalnom
prijme, zasada 16 o zdravotnej starostlivosti a zasada 18 o dlhodobej starostlivosti.

Tab. 3 uvadza aktualne hodnoty nerovnosti v zdravi podla udajov informaéného centra o ne-
rovnostiach v oblasti zdravia v Eurépe Health Inequalities Portal.
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Tab. 3 Nerovnosti v zdravi na Slovensku

Indikéator Priemerna hodnota

Priemerna dizka Zivota Muzi: 73,7 rokov

Zeny: 80,6 rokov

Podiel fudi s dobrym az velmi do- |Nizka uroven vzdelania: 49,7.%
brym seba ponimanym zdravim

Stredné vzdelanie: 64 %

Vysoka uroven vzdelania: 80,6 %

Podiel ludi bez pristupu k sluzbam | Nizka uroven vzdelania: 4,9 %
zdravotnej starostlivosti

Stredna uroven vzdelania: 2,5 %

Vysoka uroveri vzdelania: 1,7 %

Zdroj: Health Inequalities Portal, 2024

Pri porovnanim s ostatnymi Statmi Eurdpskej unie vyplyva, Ze len v hodnote indikatora Podiel
[udi s dobrym az velmi dobrym seba ponimanym zdravim dosiahlo Slovensko vy$Siu hodnotu,
ako je priemer EU. V&etky hodnoty dal$ich indikatorov s pod priemerom EU.

Zaver

Verejné zdravotnictvo identifikuje, meria a monitoruje zdravotné potreby a trendy na komunit-
nej, narodnej a globalnej urovni prostrednictvom sledovania trendov v oblasti chordb a rizikovych
faktorov (napr. fajéenia). Analyza tychto trendov a existencia fungujuceho informaéného systému
v oblasti zdravia poskytuje zakladné informacie na predpovedanie alebo predvidanie buducich
zdravotnych potrieb komunity.

Na zabezpeclenie zdravia obyvatelstva je potrebné formulovat, podporovat a presadzovat
spravne zdravotné politiky s cielom predchadzat a kontrolu choréb a na zniZenie vyskytu fakto-
rov, ktoré moézu mat vplyv na zdravie [udi a zhorSuju zdravie komunity. Tieto politiky zahffiaju tiez
vyzadovanie hlasenia vysoko prenosnych chordb a zdravotnych ohrozeni komunity a kontrolu
environmentalnych hrozieb prostrednictvom regulacie environmentalnych rizik (napr. normy kva-
lity vody a ovzduSia a fajcenia).

Verejné zdravotnictvo musi vzdelavat verejnost, podporovat osvojenie si zodpovedného
spravania sa spojeného s dobrym zdravim. Mnohé zavazné problémy verejného zdravia suvi-
sia s fTudskym spravanim a zivotnym Stylom. Je tazké predvidat a zabranit vyskytu prirodnych Ci
¢lovekom spdsobenych katastrof, ale mdZzeme sa na ne pripravit, aby sme zabezpecili minimali-
zaciu vzniknutych Skod.

Kvalita verejného zdravotnictva zavisi od kompetencii a vizie pracovnej sily vo verejnom zdra-
votnictve. Ide o nevyhnutnost pri fungovani verejného zdravotnictva, aby bola zabezpecena trva-
lo dostupna vyskolena a kompetentna pracovna sila na vSetkych urovniach v systéme verejného
zdravotnictva.

Riesit nespravodlivé rozdelovanie zdrojov a moci znamena dosiahnut rovnost zdravia v politi-
kach a programoch. Strukturalne sociélne, ekonomické, historické a ideologické faktory zohrava-
ju zakladnu ulohu pri formovani zdravotnych vysledkov a pri zvySovani nerovnosti v zdravi, ktoré
charakterizuju mnohé aspekty globalneho prostredia.
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Organic agriculture in the Visegrad four countries
Ekologické pol'nohospodarstvo v krajinach Vysehradskej Stvorky

Noémi FOTHY*

Abstract

The organic lifestyle is an increasingly important part of our lives and its impact on the economy
is becoming more and more significant. More and more businesses dealing with organic prod-
ucts have opened in recent years. Organic production is a rapidly developing sector in agriculture
and, based on the statistics of the European Union, its economic importance is increasing. The
purpose of the research is to examine the characteristics of organic agriculture in the Visegrad
countries. The research also covers changes in the data, we were curious to what extent the in-
dividual indicators have changed in the last 10 years and whether there are differences between
the countries of the Visegrad Four. During our research, we used Eurostat data.

Keywords:
Organic agriculture, Hungary, Czech Republic, Slovakia, Poland

JEL Classification: Q12, Q15, Q38

Introduction

Sustainability, particularly in the realm of sustainable food production, is becoming an incre-
asingly significant sector of the economy. Organic farming is now considered an alternative to
traditional agricultural systems, as it can contribute to addressing various environmental and
food quality issues (TUOMISTO ET AL., 2012). This agricultural and management approach pro-
tects the quality of soil, the environment, and living organisms. Consequently, organic farming is
gaining popularity and is an increasingly relevant topic among researchers (FERDOUS ET AL.,
2021). Research in this field is also gaining importance in the Visegrad Group countries. More
and more entrepreneurs operating in the agricultural sector are choosing to conduct their busine-
sses in a more sustainable manner. Therefore, our research aims to examine how the proportion
of businesses engaged in organic farming has changed in the Visegrad Group countries. The
economic environment of each country is also crucial in understanding how businesses in this
sector evolve. Hence, our goal is to investigate how countries support enterprises engaged in
sustainable production.

Theoritical summary

Ecological agriculture differs from conventional agriculture in that it achieves productivity with-
out the use of pesticides, synthetic fertilizers, and insecticides (NIKOL ET AL., 2021). This stands
in contrast to conventional agriculture, where these inputs are employed to enhance produc-
tivity (NIKOL ET AL., 2021). Given that chemicals indirectly find their way into people‘s diets,
ecological agriculture presents a healthier alternative (RIZZO ET AL., 2020). Various synthetic
substances not only impact human health but also degrade soil quality while harming flora and
fauna (RANA — PAUL, 2020). Therefore, in the 21st century, as sustainability gains increasing

* Mgr. Noémi Féthy, J. Selye University, Faculty of Economics, Deparment of Economics, Hradna ul.
167/21, Komarno, e-mail: 120318@student.ujs.sk
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prominence, the role of agriculture has been reassessed, with ecological agriculture playing a vi-
tal role on regional and national levels (JEZIERSKA-THOLE ET AL., 2017). Consequently, it has
gained acceptance among producers, consumers, policymakers, and economic stakeholders
(SIDERER- MAQUET- ANKLAM, 2005).

From its inception, ecological farming adheres to principles such as diversified farming sys-
tems, sustainable practices, nutrient cycles, and the strict restriction and prohibition of synthetic
and chemical substances. Additionally, it emphasizes avoiding the use of genetically modified
crops. Societal principles also characterize these farms, including human-centeredness, close
relationships with producers, environmental consciousness, small-scale farming, and gaining
consumer trust (ARBENZ ET AL., 2017).

These principles, deviating from the traditional, demand much from ecological farmers, neces-
sitating structural changes in their operations (LAMPKIN — PADEL, 1994). Access to new infor-
mation and acquiring new skills, often incurring additional costs, is indispensable for ecological
farms. Transforming conventional farms into sustainable ones involves new investments. As eco-
logical farms break away from traditional production systems, foundational entrepreneurs need
new knowledge, and agricultural know-how plays a crucial role in their success (LUCZKA — KA-
LINOWSKI, 2020).

Since the 1990s, there has been a noticeable increase in the number of ecological farms
(PALSOVA, 2019; SIEPMANN-NICHOLAS, 2018). However, the quantity and development of
these farms are influenced by the economic environment and regulations of individual countries.
Changes over the years can be observed, with some countries abandoning good practices while
others adopt and improve the economic environment for ecological farms (HEINZE-VOGEN,
2017). In some countries, the decrease in the number of ecological farms surpasses the influx of
new ones, a trend also reflected in the reduction of areas dedicated to ecological crops.

In the European Union, the presence of organic farms is accepted and supported. In 2019,
out of the 156.7 million hectares of agricultural land in the EU, nearly 12.5 million hectares were
converted to organic farming. The EU‘s ,Farm to Fork" strategy aims to transform 25% of agricul-
tural land into such production by 2030 (BARBANOVA ET AL., 2015). Western European coun-
tries, such as Spain, France, Italy, and Germany, are more open to and advanced in transitioning
to organic farming, with significant areas already converted (BLANCO-PENEDO ET AL., 2019).
The largest share of land dedicated to organic farming is in Austria (24.6%), followed by Estonia
(23.1%), Sweden (20.2%), and Italy (16.5%) (CASOLANI ET AL., 2021).

The continuous expansion of ecological farm areas characterizes the European Union. Ac-
cording to Eurostat, the EU-28's total area was 11.1 million hectares in 2015, compared to 5 mil-
lion in 2002. Over the past decade, the area of ecological farms has increased by about 500,000
hectares annually. Despite this significant and ongoing growth, the total area still represents only
6.2% of all agricultural land in Europe (ROSSI, 2016).

Poland joined the EU in 2004, marking a significant increase in the importance of ecologi-
cal farming. Since then, there has been rapid growth in the development of ecological farming,
accompanied by an increase in available support for this purpose. The growing quantity of sus-
tainable food has led to increased consumer demand. Besides meeting domestic needs, Po-
land exports organic products to Western European and third countries due to higher revenues
(BRODZINSKA, 2018; LUCZKA — KALINOWSKI, 2020). Farms in Poland are generally smaller,
reflecting the characteristics of the Visegrad Group countries. The legacy of the previous socialist
system, where a certain percentage of farms were owned by production cooperatives, has sig-
nificantly influenced the development of such farms. In Poland, approximately 23.8% were coop-
erative-owned, while the rest were privately owned, giving Polish farmers more experience and
equipment compared to Hungarian farms, of which 90% were part of production cooperatives
(MAZUREK-KUSIAK, 2021).

In Hungary, due to the fact that a large part of the farms belonged to production cooperatives
during socialism, ecological farming is still in its early stages. Initiatives have been launched since
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the regime change to promote agroecology, appearing in education and agricultural practice, but
changes are occurring at a slower pace. Increasingly, research, projects, and organizations focus
on the concept and development of ecological farming, such as the National Association of Con-
servationists (MOUDRY ETAL., 2018). From 2012 to 2019, 2.8 million tons of organic agricultural
products were produced in Poland, 2.5 times more than in Hungary (MAZUREK-KUSIAK, 2021).

From a historical perspective, Czech Republic and Slovakia created Czechoslovakia togeth-
er, so there are similarities in their development as well. The development of ecological farms
and agriculture started in 1989. The foundations for ecological farming were laid in 1990, by the
Ministry of Agriculture in the Czech Republic. The first resources supporting the establishment of
organic farms appeared in 1994 when a unified trademark for organic products was introduced
in the Czech Republic. Today, organic farming in the Czech Republic is a stabilized agricultural
system supported by the state (MOUDRY ET AL., 2018).

In Slovakia, development started after 1989, resulting in a 15-20 year lag behind Western Eu-
ropean countries. Until that point, they exclusively employed traditional, production-maximizing
farming. Currently, organic farming represents a rapidly growing segment in Slovakia, aided by
the country’s favorable geographical and soil quality conditions (PALSOVA ET AL., 2014).

Methodology

A research aim is to explore changes in the organic agriculture of the Visegrad Group (V4)
countries (Czech Republic, Hungary, Poland, and Slovakia) during the period from 2013 to 2020.
The focus particularly centers on the evolution of the proportion of enterprises engaged in ecolog-
ical farming. The research relies on secondary data sources, gathering information from agricul-
tural and environmental statistics of the respective countries, agricultural market reports, as well
as relevant scientific articles and conference materials. Additionally, OECD and Eurostat data
are utilized. The collection of periodic data spans from 2013 to 2020 to provide a comprehensive
overview of the trends during the examined period. We analyze the changes in the proportion of
organic farms in each country, both individually and comparatively. The annual analysis of enter-
prise proportions is presented through graphs and diagrams.

The primary focus of our research is on understanding how the proportion of organically cul-
tivated areas has changed over the years, relative to the total cultivable land size. Furthermore,
we examine the number of farms registered as organic in each country in different years. The
changes in the proportion of organic farms in individual countries are compared, and the reasons
behind potential differences are analyzed. Special attention is given to the support systems in
each country, which may influence the evolution of the proportion of organic farms. Acknowledg-
ing the limitations of the research, particularly concerning the completeness and accuracy of data
from secondary sources, we recognize the need to consider political and economic decisions,
as well as environmental changes, when analyzing the reasons behind the annual changes. The
results of the research are summarized, drawing key conclusions about the evolution of the pro-
portion of organic farms over the period. The findings may indicate trends in the development or
decline of organic agriculture, serving as a basis for further research and policymaking in the field
of sustainable agriculture.

Results

Support for organic farming is implemented in the Visegrad Group (V4) countries, namely in
the Czech Republic, Hungary, Poland, and Slovakia, through various forms of assistance and
during different periods. Evaluating the effectiveness of these support measures is challenging,
as it depends on the implementation of specific programs, the agricultural economic environment,
and other factors. The introduction of support measures is linked to rural development programs
and the budgetary cycles of the European Union. Typically, these programs operate in cycles of
5-7 years, introducing new support measures at the beginning of each new cycle.
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In terms of sources, support for organic farming comes from European Union funds, and in-
dividual countries' governments may contribute to financing. The V4 countries, comprising the
Czech Republic, Hungary, Poland, and Slovakia, have implemented various measures and poli-
cies to promote organic agriculture since 2013. These measures aim to stimulate the production
and consumption of organic products, thereby fostering a more sustainable agricultural sector.
Additionally, in these countries, the quality and type of permissible pesticides are regulated in ac-
cordance with European directives.

Tab. 1 Organic action plans of V4 countries

Country | Action plan name and period Description
Czech Action Plan of the Czech Republic for|Doubling number of organic food produ-
Republic |the Development of Organic Farming |cers; 60% share of Czech products on
between 2011- 2015 the organic food market
National Action Plan to Reduce the Use
of Pesticides in the Czech Republic.
(2013-2017)
Poland Information campagaign for organic food
and farming (no action plan)
Sustainable development strategy for | Production of high quality agriculture and
countryside, agriculture and fisheries for | food products which are safe for consu-
2012 — 2020 mers; increasing producers’ and consu-
mers’ knowledge and awareness about
agriculture and food production and nutri-
tion rules.
Slovak In 1995, a “Conception of Organic Agri-|5% of the agricultural land area
Republic | culture in 30 % of certified organic products
Slovakia” was worked out in domestic market
(Horizon until
the year 2010, set of measures for its re-
alization).
Rural Development Programme of Slo-|Supporting the transfer of
vak Republic knowledge and innovation in agriculture,
for 2014 — 2020 forestry and
rural areas. Promoting organic farming,
which includes payments for
transition to procedures and methods of
organic farming.
Hungary |Rural Development Program and the Na-
tional Rural Strategy 2012-2020.
National Action Plan for the Development | Increasing the production volume adap-
of Organic Farming for 2014-2020 ted to the market needs, and strengthe-
ning the development of processing and
marketing; controlled ecological activi-
ties, training, research and development
and consulting systems. Increasing con-
sumer awareness of, and confidence in
products from organic farming.

Source: own editing (data from Food and Agriculture Organization of the United Na-

tions)
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As can be seen, without claiming to be exhaustive, countries have prepared various provi-
sions and plans over the years to support the development of sustainable agriculture. The plans
of individual countries are in line with the Common Agricultural Policy (CAP) of the European Un-
ion, which is a key initiative aimed at supporting and regulating agricultural activities in member
states. The CAP forms the backbone of the EU agricultural support system and aims at the sus-
tainable development of agricultural production, revitalization of rural areas, and ensuring stabili-
ty in agricultural markets. The CAP operates on a periodic cycle, typically spanning seven years.
The current period (2021-2027) has witnessed CAP reforms emphasizing sustainability, organic
farming, and environmentally friendly practices (EUROPEAN COMMISSION, 2023).

The following diagram, based on data from the OECD and Eurostat, illustrates how the propor-
tion of organically cultivated land relative to the total arable land size in each country has evolved
from 2013 to 2021.

In the case of the Czech Republic, this country is the closest to the 25% target set by the Eu-
ropean Union. In 2013, the proportion of sustainably cultivated areas was 19%, which increased
to 22.2% by the end of the study period. Slovakia has also made significant progress in terms of
proportion during the examined period. In 2013, the proportion of organically cultivated land was
11.6%, rising to 18.8% by 2021. From 2019 onwards, there was a sudden increase in the propor-
tion of such areas.

Hungary and Poland still have a longer way to go to achieve the goals set by the European
Union. Despite Poland having a smaller proportion of state-owned land in the previous system,
giving entrepreneurs more knowledge and resources to run their own farms, only 6.2% of the land
was organically cultivated in 2013. This proportion decreased to 4.4% in 2018, marking a turning
point. By 2021, 5% of arable land was organically cultivated, which, although lower than the 2013
average, represents significant progress compared to 2018.

In the case of Hungary, it is noteworthy that in 2013, this country had the lowest proportion of
organically cultivated land, accounting for only 3% of arable land. From 2015 onwards, continu-
ous development was observed, reaching 7.1% in 2021. This percentage is higher than that of
Poland in 2021.

Fig. 1 The proportion of organic land compared to the proportion of arable land

Source: own editing based on Eurostat data
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The following chart depicts the number of individuals who registered businesses engaged in
organic agriculture during the observed period from 2013 to 2021. The chart does not illustrate
the overall number of businesses in this sector; our primary goal is to observe the proportion be-
hind initiating such ventures.

The observed data reflects trends similar to those in the previous chart. In the case of the
Czech Republic, there is a continuous increase in the number of registrations during the exam-
ined period. In 2013, 3910 businesses were registered, and by 2021, this number had risen to
4797.

For Hungary, the number of registrations for such businesses had a slower pace until 2015,
followed by a sudden increase. While there were 1682 registrations in 2013, by 2021, 5129 busi-
nesses of this nature were registered.

In Poland, 26598 businesses were registered in 2013, decreasing each year until reaching
a low point in 2019, with only 18655 entrepreneurs deciding to engage in organic agriculture. Af-
ter 2019, there was an increase in willingness, and by 2021, 19986 businesses had been estab-
lished that engaged in organic production.

Slovakia, however, does not show as favorable figures. Compared to the other Visegrad
Group countries, the number of registered businesses involved in such activities is significantly
lower. In 2013, a total of 343 businesses of this kind were founded. Until 2019, the number of new
businesses in this sector remained stagnant, but afterward, there was a continuous increase. In
2021, 1635 entrepreneurs were registered as organic farmers, representing a more than 400%
increase compared to 2013.

Fig. 2 Organic operators by status of the registration process

Source: own editing based on Eurostat data
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Conclusion

In conclusion, the study provides insights into the dynamics of organic agriculture in the Viseg-
rad Four (V4) countries — Czech Republic, Hungary, Poland, and Slovakia. The research, span-
ning the years 2013 to 2021, aimed to understand the changes in the proportion of businesses
engaged in organic farming and the evolving landscape of organic cultivation in the region.

The theoretical summary underscores the fundamental principles of ecological agriculture,
emphasizing its departure from conventional practices through the elimination of synthetic inputs
and a focus on sustainability. The acceptance and promotion of organic farming have grown glob-
ally, driven by concerns about environmental impact and food quality. The unique characteristics
of each V4 country, influenced by historical, political, and economic factors, contribute to varia-
tions in the development of organic agriculture.

The results of the study reveal the diverse approaches and progress of the V4 countries in pro-
moting and adopting organic farming. The Czech Republic and Slovakia have shown commenda-
ble advancements, approaching the European Union's target of 25% organic cultivation by 2030.
On the other hand, Hungary and Poland, while making progress, still have significant ground to
cover. The varying trajectories in these countries highlight the importance of understanding and
considering national contexts in sustainable agricultural development.

The research also sheds light on the support mechanisms each country employs to foster or-
ganic farming. Government initiatives, rural development programs, and adherence to European
Union policies play crucial roles. The analysis of action plans and strategies demonstrates the
commitment of V4 countries to promote sustainable agriculture through financial and regulatory
support.

The findings regarding the number of registered businesses engaging in organic agriculture
offer insights into the entrepreneurial landscape. While the Czech Republic and Hungary exhibit
consistent growth, Poland experienced a temporary decline before a resurgence. Slovakia, al-
though starting from a lower baseline, demonstrated a remarkable increase in registrations, sig-
naling a growing interest in organic farming.

In essence, the study underscores the importance of ongoing support, policy frameworks, and
societal awareness in shaping the trajectory of organic agriculture. The results serve as a foun-
dation for further research and policy development in sustainable agriculture, emphasizing the
need for tailored approaches based on each country‘s unique context. As the demand for organic
products continues to rise globally, understanding and fostering organic farming practices remain
imperative for a resilient and sustainable agricultural future in the Visegrad Four countries.
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Abstract

The ,Farm to Fork” strategy is a comprehensive initiative introduced by the European Union,
which forms part of the European Green Deal. It aims to ensure the transformation of the EU food
system so that it is more sustainable, resilient and in line with environmental and health objec-
tives. Innovation plays a key role in the success and effectiveness of this strategy. By integrating
innovative approaches and technologies, the general goals of sustainability and environmental
protection can be achieved. The strategy is closely linked to the concept of local development,
emphasizing the importance of sustainable agricultural practices. The paper evaluates innova-
tions and activities supporting local development in agricultural and food enterprises in Slovakia.
Questions regarding innovations and local development activities were answered by 57 enter-
prises engaged in agricultural production, food production and distribution. Based on the results,
it could be concluded that 54% of companies are innovating in the area of new recipes and pack-
aging technology (42%). As part of local development, 59% of businesses offer Slovak food and
use raw materials from local suppliers during processing (54%).

Keywords:
Farm to Fork — Innovations — Local Development — Agriculture

JEL Classicification: Q1, Q10, M31

Introduction

The development of countries’ economies is largely influenced by innovations carried out by
companies applying innovative practices to their businesses. These enterprises are described
as innovative business entities and are in the middle of the interests of experts and the general
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public (MURA L., 2021). We can classify innovation as one of the factors that affect the longevity
of businesses (ORTIZ-VILLAJOS J., SOTOCA S., 2018). As argued by CAPPELLI A., CINI E.,
(2021), innovation is a crucial element of contemporary life. Innovation represents a key to ad-
vancing sustainable development, which involves activities such as creating new jobs, generating
money, and reducing poverty (MOLINA-MATURANO J., SPEELMAN S., DE STEUR H., 2020). In
addition, according to the OECD (2010), innovation is fundamental to improving living standards.
Moreover, implementing innovation in business has various effects on individuals, organizations,
entire economies, and nations. As the industry changes at a faster rate than ever, most business-
es are aware that they need to innovate. All industries are being disrupted by technological ad-
vancements and thus businesses need to innovate to stay relevant and not fall behind (GREEN
N., 2023). To sum it up, it could be concluded that in the competitive landscape of business, the
concept of innovativeness has become a cornerstone for success and sustainability. This study
provides insight into the use of innovations in companies operating in the agricultural and food
sectors in Slovakia. It is aimed at finding out what innovative activities are implemented by com-
panies operating in the agri-food sector. Moreover, the study is focused on finding out which local
development activities companies operating in the agri-food sector are engaged in. The article
is divided into three parts. In the literature review, we deal with concepts such as innovations,
the benefits and barriers of the implementation of innovations, and the types of innovations. The
second part of the study presents the methodology, where the method of data collection and the
characteristics of the research sample are described in more detail. At the end of the study, the
results are provided along with a discussion.

Innovation and its barriers and benefits

The OECD created the ,,Oslo Manual,” which aims to describe the concepts of innovation, in-
novative activity, and types of innovation. According to the definition of innovation by the OECD
in 2018, innovation is defined as a new or improved product or process (or a combination thereof)
that is made available to potential consumers (product) or implemented by the unit (process) and
that is notably different from the unit‘s prior products or processes. SAUNILA M., UKKO J., (2013)
state that innovation represents a process that turns opportunities into new ideas and these ide-
as into widely used practices. JAIN Y., (2023) explains that innovation is a novelty in a product,
service, strategy, or business model. Furthermore, BESSAND J., TIDD J., (2007) highlight that
innovation is becoming increasingly vital to the successful operation of businesses in all sectors.
In regard to sustainability, GAULT F., (2016) states that innovation fosters social cohesiveness
and sustainable growth, and lessens the effects of climate change. Moreover, innovation stimu-
lates economic growth and aids in resolving social issues (OECD, 2010). To conclude, the need
to constantly innovate, develop, and adapt has become a fundamental element of organisational
success in the competitive environment (YAM R. ET AL., 2004).

According to the literature, many benefits are connected with implementing innovation in bu-
siness. BOYLES M., (2022) stated that the business was severely impacted by the recent CO-
VID-19 pandemic, and therefore, in today's fiercely competitive environment, innovation is essen-
tial to achieving organisational and economic progress. There are numerous competitors in most
businesses providing comparable goods and services. A company may stand out from the crowd
through innovation. The INTERNATIONAL INSTITUTE FOR MANAGEMENT DEVELOPMENT
(2023) describes the fundamental benefits of implementing innovations as follows:

* Innovation as a competitive advantage — innovations help with creating and developing

unique products and services that are distinguishable from the competition.

« Innovation helps with customer demands — companies that work to better understand their
needs and meet them through continuous innovation are able to draw in new business and
hold on to their current clientele.

* Innovation helps with business growth — by implementing innovation, businesses can better
identify and take advantage of new opportunities.

» Innovation helps with efficiency and productivity — if a company can identify methods to en-
hance current procedures, simplify operations, and introduce new technologies, innovation
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can result in higher productivity.

» Innovation helps with adapting to changes — with innovations, the company is better prepa-
red to identify emerging trends and can anticipate changes in the market in advance.

* Innovation helps with the attraction and retaining talent — innovation helps create an envi-
ronment that engages workers and results in higher employee satisfaction and retention.

In some businesses, innovations are widely used. However, there are still a number of com-
panies that are not implementing innovations (KAHN K., 2018). Different barriers can prevent the
process of implementing innovations. Among the most common barriers to implementing inno-
vations, according to the SLOVAK BUSINESS AGENCY (2020), are mostly the lack of financial
resources and personnel issues related to the acquisition and retention of qualified employees.
Moreover, there are other barriers seen by both innovating and non-innovating businesses that
include:

« there was no need to innovate due to previous innovations,

* high costs,

- difficulties in obtaining state subsidies or grants for innovations,

* many competing businesses on the market,

» lack of cooperating partners,

These results are in line with MORAVCIKOVA D., TKAC F., MUSINSKA K., (2021), who found
that the lack of funds, high costs, and bureaucracy were evaluated as the most important attrib-
utes of agro-food companies in Slovakia when it comes to main barriers to implementing innova-
tions. Furthermore, MCKINNEY P., (2023) describes that particular regulations and policies may
restrict certain areas of innovation due to safety concerns or standards in the industry. Cultural
norms and beliefs can also be considered barriers to implementing innovation. For example,
some cultures may resist change more than others, indicating that they may perceive revolu-
tionary ideas as too risky or inappropriate in those contexts. Furthermore, beliefs such as fear of
failure can lead business owners away from taking risks and trying out new concepts. Another
major obstacle to innovation can be a lack of time and motivation. Before an idea is realised, it
often takes a lot of research and development, which might take days or even months, depending
on how complicated the idea is. A study by KIELBASA B., (2015) examined the most important
barriers to implementing innovation of 140 farmers in Poland. Based on the results it could be
concluded that the biggest barrier in the process of implementation of new solutions in agricul-
ture is the high cost of innovation. Moreover, the insufficient amount of free funds for investment
processes and difficulty in obtaining cheap loans were evaluated as the second biggest barrier
for Poland farmers. Approximately 17% of farmers also pointed out the problem with the sale of
agricultural raw materials and the unstable agricultural market. Finally, approximately 14% of the
farmers mentioned that they did not have knowledge and information about the innovation.

Types of innovations

Currently, we distinguish several types of innovation. The OECD (2018) divides innovation
into technological and non-technological. The group of technological innovations includes the
innovation of business processes and product innovation. The innovation of business process-
es refers to a new or improved business process for one or more business functions that differs
significantly from the company’s previous business processes. Moreover, product innovation rep-
resents a new or improved good or service that is significantly different from the firm's previous
products or services that have been introduced to the market in the past. Marketing innovation
and organisational innovation are part of non-technological innovations. A marketing innovation
is defined as the implementation of a new marketing method involving fundamental changes in
the design or packaging of the product, product placement, product promotion, or pricing. On
the contrary, organisational innovation refers to the implementation of a new way of organising a
company's business practices, workplace organisation, or external relations. It is aimed at chang-
es in the workplace with the aim of increasing productivity but also increasing workplace satisfac-
tion and reducing administrative or transaction costs. Part of the organisational innovation in the

28



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

company is new business practises (new ways of managing the supply chain, quality manage-
ment), new methods of organising human resources (training, centralization, decentralisation),
and new methods of organising external relations with companies and other institutions. A special
type of innovation defined by EUROSTAT (2023) is ecological innovation. Any form of innovation
aimed at significant and demonstrable progress towards the goal of sustainable development is
considered ecological innovation.

Innovations in Agricultural Sector

Nowadays, according to the EUROPEAN COMMISSION (2023) agribusiness, which encom-
passes the entire agricultural value chain from production to distribution, faces several challenges
connected with climate change, resource scarcity, and the need for increased food production to
feed a growing global population. Moreover, as reported by PIGNATTI E., CARLI G., CANAVARI,
M., (2015), the agricultural sector is currently facing numerous problems, such as dealing with
the depletion of natural resources, enhancing working conditions for farmers, and becoming more
competitive. Therefore, it is crucial to embrace and utilize technological innovations for the suc-
cess of the agriculture industry. Innovativeness in this context is the main driver for transforming
traditional agricultural practices into modern, sustainable, and technology-driven models that can
meet the demands of the present and future. Furthermore, agricultural research and innovation
in the EU is characterised by a long-term strategic approach that focuses on creating value from
land through sustainable primary production and on strengthening rural innovation. It is an impor-
tant tool in the fight against challenges such as climate change, environmental degradation, and
biodiversity loss (EUROPEAN COMMISSION, 2023). As stated by FAO (2018), agricultural inno-
vation describes a process whereby individuals or organisations bring new or existing products,
processes, or ways of organisation into use for the first time in a specific context to raise effec-
tiveness, competitiveness, and resilience to shocks or environmental sustainability and thereby
contribute to food security and nutrition, economic development, or sustainable natural resource
management. CHABE-FERRET, S., LE COENT, P,, REYNAUD, A., SUBERVIE, J., LEPERCQ
(2019) highlight the need for ,eco” solutions because the condition of the environment, the rate
and direction of climate change, and consumer health are all significantly impacted by agriculture.
As reported by IICA (2014), innovation is essential to addressing society's problems, such as the
improvement of competitiveness, sustainability, and equality in agriculture. Furthermore, to pre-
vent climate change, there is a need to reduce greenhouse gas emissions, produce more food
for a growing population, and use a limited amount of farmland. This implies that knowledge must
be applied more heavily in agricultural production, which calls for innovation. It has been shown
that investment in agricultural research and development improves economic growth, agricultural
development, and poverty reduction (WORLD BANK 2007).

According to SEBESTAA., (2019), the agricultural sector in Slovakia achieves low productivity.
GDP per hectare is two times lower compared to the Czech Republic or Hungary and up to sev-
enteen times lower than in the Netherlands — the leader in innovations. Slovakia especially needs
to increase the production of crops with high added value, such as fruits and vegetables. Modern
greenhouses can largely automate the entire process and increase the quality of the farmer's
life. There is a chance to increase animal production, for example, almost fully autonomous dairy
farms can help. Thanks to robotic milking equipment, they increase animal satisfaction and, at the
same time save farmers time. Digitization and innovation are a huge opportunity to put Slovak ag-
riculture back on its feet. At the same time, they will enable sustainable production and increase
employment, which is equally good for nature and the economy.

Methodology

The paper’s objective is to evaluate innovations and activities supporting local development
in agricultural and food enterprises in Slovakia. Primary data were collected through an online
questionnaire survey distributed in 2022. Questions regarding innovations and local development
activities were obtained by 57 enterprises engaged in agricultural production, food production,
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and distribution. According to Tab. 1, it could be concluded that 42% of enterprises operated in
the field of food production, and approximately 23% of enterprises operated in food distribution.
More than 35% of companies represented the field of agricultural product production. Moreover,
the largest representation was companies operating at the local level (39%) and regional level
(28%) of business. Approximately 42% of companies had 1-9 employees, and only 12% of com-
panies had between 50 and 249 employees.

Tab. 1 Characteristics of the participating companies

Categories Frequency Frequency (%)
Business field Food production 24 42,11%
Food distribution 13 22,81%
Processing of agricultural products 20 35,08%
Number of employees | 1.9 24 42, 11%
10-49 18 31,58%
50-249 7 12,28%
More than 250 8 14,03%
Territorial area Local 22 38,60%
Regional 16 28,07%
National 8 14,03%
International 11 19,30%

Source: own elaboration

Results and discussion

Innovation in agribusiness is a dynamic and essential driver of growth, sustainability, and ef-
ficiency within the agricultural sector. As the global population continues to expand, putting in-
creased pressure on food production, technology and innovation become critical components in
addressing the challenges faced by the agribusiness industry. This evolution is not only about in-
troducing new technologies but also about adopting creative strategies, processes, and business
models to enhance overall productivity and sustainability. The first question in the questionnaire
contained multiple-choice answers. According to the results, it could be concluded that more than
42% of enterprises are innovative in the form of new packaging technologies, and 54% of com-
panies are innovating in the area of new recipes. Moreover, approximately 26% of companies
claimed that they try to implement new communication with customers, and 23% of companies
offer new forms of customer service. Innovation through the new varieties of crops as the new in-
novation in business claimed 21% of companies, and 19% of companies try to offer new innova-
tive products in their selection. Results revealed that 11% of participating companies do not deal
with innovations in their businesses (Fig. 1).

As mentioned above, generally, innovations include more than just technology, for example,
strategy, marketing, organisation, management, and design. Agro-food enterprises can not only
adopt new technologies but also implement different ways of thinking and novel approaches
(VAN DER PLOEG ET AL., 2004; KNICKEL K., ET AL., 2009). A study BY MORAVCIKOVA D.,
TKAC F., AND MUSINSKA K., (2021) revealed that approximately 75% of Slovak agro-food com-
panies claimed they had carried out innovations in the last 5 years. In more depth, technological
innovation was implemented by 34% of companies. New innovations in the form of new products
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and services innovations were claimed by 26% of companies. Approximately 15% of agro-food
companies in Slovakia implemented marketing and organisational process innovations. When
finding out what specific innovations Slovak agro-food enterprises are implementing, they de-
clared mostly the purchase of machinery, modernization of technical equipment, new websites,
new product composition, new labels, packages, new varieties etc. These results are in line with
the SLOVAK BUSINESS AGENCY (2020). According to the survey, most of the companies de-
clared that they implement product or service innovation. Marketing innovations were implement-
ed by approximately 53% of businesses. On the other hand, organisational innovation was de-
clared by less than 41% of those surveyed enterprises.

DUDEK M., WRZASZCZ W., (2020) investigated the implementation of eco-innovation in agri-
culture in Poland. According to the results, it could be concluded that using appropriate family and
local tangible, as well as intangible, assets in a specific way contributed to the creation of inno-
vative products, processes, and marketing and organisational solutions that were pro-ecological
and economically beneficial. Furthermore, the study has proven that in the process of applying
eco-innovations, particular personal traits of farmers and a proactive approach to the advance-
ment of food production play an important role.

Fig. 1 The use of innovations in the companies

We do not deal with this question 6
We offer unique innovative products 11
We innovate by growing new varieties of crops 12
We are innovating packaging technology 24
We innovate through communication with customers 15

We offer fun and educational activities for, for
example, children, families and others (zoo corner,
playgrounds, educational trail, wellness, outdoor
fitness)

‘We offer new forms of customer service 13

We innovate in the field of production technologies

- 31
and recipes

0 5 10 15 20 25 30 35

Source: own elaboration based on the questionnaire survey

A study by PIGNATTI E., CARLI G., CANAVARI M., (2015) examined the adoption of innova-
tions in agriculture in Greece, Turkey, and Italy through face-to-face interviews and focus groups.
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The results showed that the actual level of integration of technological innovations in agriculture
is quite low, and their complexity is sometimes too high to let innovations access farmers’ daily
routines. Moreover, participating farmers claimed that technological innovations are distinguished
by providing many benefits and opportunities, such as for improvement in a sector that shows
some deficiencies, especially in terms of organisational and managerial aspects. Technological
innovations are associated with higher efficiency and productivity and provide a more rational
overview of a farm’s activities, performances, and management, supporting a better and easier
decision-making process. In addition to reducing uncertainty in production processes and opti-
mising the management and use of inputs and resources, they can improve working conditions
and comfort (automation, digitization), as well as performance (production optimisation, cost re-
duction). Finally, technical advancements can help open up new production areas and market
niches where environmental restrictions make cultivation difficult. The use of technological inno-
vation in agriculture systems is fundamental, according to FERRARI E., ET AL. (2013), PARD-
EY P., ET AL. (2010), and WRIGHT B. (2012). Agricultural tractors are a prime example of how
technological advancements are used to enhance working conditions for drivers and reduce en-
vironmental effects by producing and using energy resources more efficiently (CAVALLO E., ET
AL. 2015).

Fig. 2 Local development activities in companies

Do you pay attention to local development issues in your company?

We do not deal with this question 1
We link our local development activities to an

innovative communication campaign using social 4
networks

We process raw materials from local sources 31

Through supporting activities, we develop social and

cultural life in the locality (in the region, in Slovakia) i

We have a yard sale/business store where you can

purchase fresh produce -

We offer food and other products produced in

Slovakia 34

We offer local specialties 11

We export products made in Slovakia abroad 10

We employ people from around the company 40

0 5 10 15 20 25 30 35 40 45

Source: own elaboration based on the questionnaire survey

The application of innovations in agriculture is integral to local development. By fostering eco-
nomic growth, creating employment, improving infrastructure, and promoting sustainable practic-
es, agricultural innovations play a pivotal role in enhancing the overall well-being and resilience
of local communities. As another question in the questionnaire survey, we were examining the
activities companies carry out in the direction of local development. Participating companies
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could answer the question with multiple answers. As INBIZNIS (2020) states, local development
is understood if entrepreneurs create job opportunities in a given region, bring innovation, and
help local communities grow. Our study reveals that approximately 70% of interviewed compa-
nies support local development by employing local people. As part of local development, 59%
of businesses offer Slovak food and use raw materials from local suppliers during processing
(54%). Moreover, 33% of enterprises declared that they had yard sales where customers could
buy fresh products. Only 1 participating company declared that they do not care about local de-
velopment (Fig. 2).

Conclusion

Innovativeness refers to an organization‘s ability to create and implement novel ideas, solu-
tions, and approaches that result in meaningful improvements or advancements. In the dynamic
and competitive world of business, being innovative is not merely an option but a strategic model.
Innovation in agribusiness is crucial for ensuring food security, environmental sustainability, and
economic viability. As the agribusiness landscape continues to evolve, embracing technological
advancements and creative solutions becomes essential for farmers, businesses, and policy-
makers alike. The main objective of the study was to investigate the use of innovations in compa-
nies operating in the agricultural and food sectors. A questionnaire survey was applied to obtain
primary data, to which 57 companies responded. The results shows that 54% of participating en-
terprises declared the application of innovation in the production technologies and recipes and
42% implemented their packaging technology. With regard to local development 70% of compa-
nies employ local people and 59% of businesses offer Slovak food and use raw materials from
local suppliers during processing (54%).
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Towards teacher assistance in an e-learning system:
forecasting model of student performance’

K asistencii ucitel'a v e-learningovom systéme:
model prognézovania vykonu Studentov
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Abstract

This study explores the development of a recommender system tailored for e-learning environ-
ments to provide personalized feedback and support for educators. The research highlights the
growing demand for adaptive learning technologies, driven by increased reliance on online ed-
ucation. A software solution was developed using a random forest algorithm to analyze student
performance data. This system provides recommendations to instructors, aiding in the personal-
ization of course content and teaching approaches based on student progress and needs. The
implementation was tested with a dataset from the Open University Learning Analytics Dataset
(OULAD) demonstrating high accuracy in predicting student outcomes. The study underscores
the potential of machine learning to transform e-learning systems into highly adaptive and effec-
tive tools, enhancing both student engagement and success. Future work includes expanding the
system’s functionality with additional interfaces, input formats, and a comprehensive graphical
user interface.

Keywords:
Student Performance, Prediction, e-Learning, Model, Software, Recommender System
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Introduction

The integration of the latest technologies into the educational process has transformed tradi-
tional classroom learning into a dynamic and interactive e-learning system. As online courses and
virtual learning platforms gain popularity, instructors are increasingly faced with the challenge of
meeting the diverse needs of students and providing a personalized learning experience. In this
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context, recommender systems have become powerful tools for improving the e-learning environ-
ment and predicting student performance. Recently, researchers have been applying these tools
in e-learning, especially in the field of extended learning. Recommender systems use advanced
algorithms and data mining techniques to provide customized recommendations to users based
on their preferences, behaviors, and past interactions. By leveraging the vast amount of data
generated by learners’ interactions with an e-learning platform, recommender systems can gain
valuable insights. Many papers have been published in this regard, most of which rely on classi-
fication or regression methods such as Bayesian networks, logistic regression, linear regression,
decision trees, neural networks, and support vector machines (Kaiss, 2022/9, Zhang, 2022/16).

The object of research is the process of generating recommendations in an e-learning system.
By analyzing data from user profiles, course content, assessment results, and interactions, rec-
ommender systems can develop predictive models. These models provide valuable information
to instructors, allowing them to tailor the learning experience and meet individual needs. Instruc-
tors and administrators can harness the power of recommender systems’ analytics to enhance
personalized learning experiences and promote student success in e-learning environments.

The objective of this study is to develop software that would allow the teacher to personal-
ize the work with each student. At the moment, personalized work with students in e-learning is
based mainly on the principles of the traditional learning system without considering the peculiar-
ities of the distance form, and it does not consider the current level of technology development,
which can significantly facilitate the work of the teacher and the effectiveness of personalization
of learning.

1 The review and analysis of the problem of developing
a recommender e-learning system

The growth rate of e-learning and distance learning has accelerated dramatically due to the
global changes in human life that occurred in 2020-2024. As the popularity of e-learning grows
(Defis & Glover, 2023/4), an important problem is to help participants in this process sort through
a wide variety of learning materials. One of the tools for solving this problem is recommender
systems, the mechanisms of which are currently actively used on most popular social and com-
mercial websites. Learning and knowledge transfer systems are an integral part of human de-
velopment and help improve living standards and the speed of learning and mastering new skills
(Alanya-Beltran, 2024/1). Learning systems evolve along with humanity and make extensive use
of the latest technologies. Learning is an organized, two-way activity aimed at maximizing the
assimilation and understanding of educational material and the subsequent application of the ac-
quired knowledge, skills and abilities in practice. E-learning can be defined as any developmen-
tal practice that is delivered via the Internet or another electronic source of information (lwasaki,
2022/7). There are the following types of learning systems: traditional classroom learning; blend-
ed learning; hybrid learning; online learning. E-learning elements can be applied to each of the
above types of learning systems.

A recommender system is a kind of filtering system that aims to provide users with personal-
ized information that improves the experience of using a resource and contributes to business
profits (Zhang, 2022/16). Recommender systems always go through three stages: matching,
ranking, and re-ranking. At the first stage (matching), hundreds of candidate items are generated
from an extremely large pool of items (million- or even billion-level), which significantly reduces
the scale (Fatouchi et al., 2024/6). At this stage, it is impossible to apply complex algorithms such
as very deep neural networks. The main task of this stage is to get potentially relevant items and
achieve a rough modeling of user interests. After the matching stage, several sources of candi-
date items from different channels are combined into one list and then evaluated using a single
rating model (ranking stage). In particular, the model ranks these items and selects the top items.
The system can afford much more sophisticated algorithms to achieve higher accuracy of rec-
ommendations. The key task at this stage is to develop appropriate models to capture complex
interactions of features. The resulting list of items after the ranking stage may not meet other
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important requirements, such as relevance, diversity, accuracy, etc. The re-ranking stage usually
removes certain items or reorders the list to reflect additional criteria and business needs. The
main task is to consider the multiple relationships between the highest scoring items. For exam-
ple, similar or interchangeable items can lead to redundancy of information when they appear
close together in the recommendations.

Given the popularity and promise of recommender systems (Alanya-Beltran, 2024/1, Fatouchi
et al., 2024/6), we can identify the following areas in e-learning systems where recommender
systems can help:

- recommendation of learning materials (propose based on the level of knowledge of stu-

dents and their current needs);

- recommendation of learning objects (exercises, tests, and case-studies);

- recommendation of a learning activity (event or additional lesson outside of class);

- learning path recommendation (combines all three recommendations mentioned above).

The modern web space provides plenty opportunities for data collection, which greatly simpli-
fies the operation of recommender systems, but the large amount of available information compli-
cates their use. For example, some users demonstrate atypical behavior that is difficult to predict.
Another problem is the increase in the amount of data that needs to be processed, as traditional
algorithms cannot work effectively for all data volumes. An additional obstacle is the sparseness
of assessments. Often, the demand for recommendations exceeds the availability of ratings in
the system. Many users show a tendency to receive recommendations without providing their
own ratings and without investing in the database. This can lead to the “first evaluator” problem
and the general “cold start” problem when the system has to process a limited number of evalu-
ations. To summarize, although recommender systems have gained a lot of popularity, there are
a number of unresolved issues. Collecting a large amount of data, predicting the behavior of in-
dividual users, and sparse evaluations are just a few examples of the difficulties that need to be
overcome for the further development of recommender systems.

Looking more broadly at the subject area and the problem on which this paper focuses, we
can extrapolate the problem to the broader subject area of generating recommendations based
on user behavior analysis. In particular, such problems have a wide range of research in subject
areas related to advertising, social media, and merchandising. In this expanded subject area,
there are many technologies to address the recommendation problem that are beginning to be
adapted by learning systems.

Given the promising potential of recommendation systems in education, it is worth consider-
ing the opportunities offered by modern online educational platforms. Let us consider the exam-
ple of the online learning platform Coursera (https://www.coursera.org/), which has about 120
million new learners in 2023 alone. This platform uses data on courses that users have already
taken to recommend courses that are similar in focus or presentation. The platform also relies
on data from its website to determine which types of courses and presentation are most under-
standable and effective for users (Fig.1). To do this, the system tracks the correlation between
the formats of information presentation and the number of users who successfully completed it.
Today, this system focuses on general level recommendations without delving into the analysis
of the user’s learning behavior, i.e., the system does not demonstrate a sufficient level of per-
sonalization that could be adapted to recommend to the teacher how to personalize the work
with each student.
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Fig. 1 A view of one of the selection windows on the Coursera platform

Source: https://www.coursera.org/

Another leading distance learning platform is Udemy (https://www.udemy.com/), which offers
courses for both individual users (Fig. 2) and companies through its Udemy for Business branch.
The learning platform for companies offers the possibility to receive recommendations for cours-
es based on information about the company: its industry, size, gender composition of employ-
ees, etc. However, these suggestions are static, based on a small number of criteria and do not
consider the personal interests of the employees being trained. Therefore, the approach of this
platform cannot be considered a real embodiment of the principle of a personalized approach to
training.

Thus, modern e-learning systems currently do not widely use recommendation and personali-
zation methods that could fully model the user’s learning course according to his or her progress
and dynamically adapt based on successes or failures. This study addresses the issue of provid-
ing recommendations and personalizing the learning process in e-learning and distance learning.
The aim of this work is to provide teachers with personalized recommendations for each student
in a particular course.

Methods for solving this problem include methods for generating recommendations. In their
work, researchers (Lampropoulos, 2023/12) distinguish different classes of recommenda-
tion methods. These methods include collaborative filtering (CF), content-based (CB), knowl-
edge-based (KB), demographic (DB), utility-based (UB), and hybrid recommendations. Other
common recommendation methods are context-aware (CA), trust-based (TA), fuzzy logic (FB),
social media-based (SB), and group-based (GB) recommendations. Each of the above approach-
es has its own strengths and limitations.

The most popular (Fatouchi et al., 2024/6) technique for designing a recommender system
is the collaborative filtering approach, which uses a learner’s feedback (rating history) to group
similar learners and provide relevant future recommendations. The basic idea is that if users had
similar tastes in the past, they would have similar tastes in the future. Rating history is a key at-
tribute for measuring similarity between two users. Therefore, the basis of CF is to calculate the
similarity between users based on rating history. Although CF is the most popular recommenda-
tion method, its main disadvantage is the problem of cold start for a new user and the problem
of rating sparsity. In the content-based approach, the recommender system suggests items that
are similar in terms of content features to those that the target user has liked in the past. The
basic principle of this approach is based on calculating the similarity of the features of the items
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associated with the items being compared. Hybrid systems are built by combining two or more
recommender methods. This method has shown improved performance in various studies (Er-
Rafyg & Idrissi, 2023/5, Pal & Dahiya, 2023/15).These systems were developed to overcome the
limitations of individual approaches and thereby increase the effectiveness of recommendations.

Fig. 2 A view of one of the selection windows on the Udemy platform

Source: https.//www.udemy.com//

In the FB recommender system, the system design is based on fuzzy logic (Jain & Gupta,
2018/8). The introduction of fuzzy logic helps to cope with uncertainty, ambiguity, and imprecision
in user behavior and item functions. CA recommender systems provide personalized services by
adapting them to the user’s specific contextual situation (Kulkarni & Rodd, 2020/10). Context is
used to select some set of data required by the recommendation engine. Contextual information
is relevant to recommender systems, such as time, location, and goals. In a TA recommender
system (Li et al., 2022 /13), instead of computing user similarity, the system computes trust in oth-
er users to generate targeted recommendations. TA systems help to solve the sparsity problem
and the cold start problem, which are to some extent present in the CF approach. SB’s recom-
mendation system uses information available on social networks to determine user preferences,
liking of items, and homophily effects of users (Matthew Fagbola & Colin Thakur, 2019/14). For
each target user, the system builds a subnetwork based on this data and creates and provides
relevant recommendations. The GB recommender system (Dara et al., 2020/3) focuses on rec-
ommending a product to a group of users, giving equal weight to individual preferences. The key
issue in GB is to combine individual preferences in a group and form a group profile that reflects
the taste of all users in the group.

Based on the analysis of methods used to generate recommendations in learning systems and
considering the specifics of the task in this study, we decided to focus on predicting the success
of learning. The machine learning methods that can be used in this work are the random forest
method and the support vector machine method (Avci et al., 2023/2).

Random forest is a machine learning method which is the main idea is to use a committee of
decision trees. Random forest combines two ideas: the bagging method and the random sub-
space method, which reduces the correlation between trees and avoids overfitting. The method
can be applied to classification, regression, and clustering tasks. The important part is to apply
this method not only to analyze the results, but also to select features.
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Algorithm of the method:

1. Build n bootstrap subsamples %, n=1,..,nN.

2. Each subsample is used as a training set to build the corresponding decision tree b, (x).
3. The constructed trees are organized into a committee:

N
aG) =3 Y bao),
n=1

The advantages and disadvantages of the random forest method are shown in Tab. 1. For
the classification task, the solution is selected by majority vote, and in the regression task, the
solution is selected by the average. By adding more randomness when training the model on
bootstrap subsamples, the influence of correlated features can be reduced. The features are du-
plicated and then each new feature is filled in randomly by shuffling the values. This additional
randomness should provide a clearer picture of which features are really important. The resulting
subsample is used to train a random. The choice of the number of features is also an important
step in machine learning, as it allows to obtain more or less accurate results by adjusting the
number and quality of features.

Tab.1 Advantages and disadvantages of the random forest method

Advantages Disadvantages
No excessive training of the system Longer first training time compared to other
Greater efficiency and speed compared to tra- | Methods
ditional decision trees In most implementations, it is a ,black box*

Parameters that are easy to calibrate
Parallelization is possible

Auto-validation through the use of multiple de-
cision trees

Ability to efficiently process data with a large
number of features and classes

Source: Own work

Numerous studies have characterized the random forest method as effective on a large num-
ber of features, but it is quite slow on the first training due to the peculiarities of the mathemati-
cal model. One of the performance characteristics of this method is the OOB (Out-Of-Bag) error.
This parameter means the error of the standard uncalibrated method during the first training. The
smaller this error is, the fewer trainings the model needs and the faster it can produce good re-
sults on real data.

The support vector machine (SVM) method is a class of statistical learning methods based on
the principle of hyperplane maximization. SVM is based on a certain mathematical entity — an al-
gorithm for maximizing a certain mathematical function relative to the available data. The advan-
tages and disadvantages of the method are shown in Tab. 2.
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Tab. 2 Advantages and disadvantages of the support vector method

Advantages Disadvantages
Very efficient on large amounts of data Ineffective in case of a large number of attri-

Effective if the size of the hyperplane is larger | utes

than the number of samples to be trained Does not provide an estimate of the probability
Only a part of the training samples, called sup- | ©f @ point belonging to a cluster

port vectors, is used to decide, which means
less memory is used

Source: Own work

Based on the above advantages and disadvantages, in this paper we focus on the random
forest method, as it seems to be more adapted and effective for solving the research problem.

2 E-Learning Domain Conceptual Model

Before proceeding to describe the typical organization of a distance e-learning process, let's
form a conceptual model of the domain. We can distinguish such basic concepts as a learner and
a teacher. A teacher is responsible for teaching courses that are part of learning modules. Each
learning module relates to a specific topic that has unique learning content. The learner, who is
also a participant in the learning process, improves his or her competencies, such as knowledge,
skills, and abilities, as he or she progresses through the courses.

To successfully complete a particular training course, a student must complete a set of tasks,
which are learning materials related to the chosen topic. Each task can be completed in full or in-
terrupted in case of technical problems, so the concept of attempts is separately defined to record
tasks that are completed atypically. Determining the status of achievement of learning outcomes
for a course and assessing student progress is done using computer technology or with the help
of a teacher. In this case, progress is defined as the status of one task in the student’s list of ex-
ercises. Whether an attempt to complete a learning task is completed will determine whether the
student’s answers can be sent for further review.

One of the learning materials present in the subject area is a test, specifically an open-ended
test and a closed-ended test. Each of these types of tests can be checked both by a teacher and
by a computer. Another important aspect is that a student can take a course either individually
or as part of a group The conceptual model corresponding to the description above is shown in
Fig. 3.
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Fig. 3 Conceptual model of the domain

Source: Own work

As a rule, the learning process begins with registration for a training course. Such registration
can be done by the student either on their own initiative or if necessary or ordered by a third par-
ty. Upon completion of the registration process, the learner gains access to the training materials
and can attend classes conducted by the teacher in accordance with the schedule. If e-learning
is delivered through pre-recorded video lectures, there is no concept of a schedule, and the learn-
er can consume knowledge at their own pace. In one course, the teacher issues assignments
to test the student’s competencies. The student completes the task using the e-learning system.
Each task can be of a different type and can be checked by different methods (both computer
and human).

The eLearning system records the result or attempt of the task and notifies the teacher of the
availability of new records. The teacher reviews the result and assigns a grade. If the task is the
final test of the course, the student is considered to have completed the course. A course that
is completed with an unsatisfactory grade is also considered completed, but in order for the stu-
dent to acquire the competencies relevant to the topic covered, it is necessary that the final exam
grade is satisfactory.

The disadvantage of such a system is the lack of dynamic adaptability to the level of compe-
tencies mastered by the student. The course design remains unchanged, regardless of the re-
sults of assignments and tests. Accordingly, in case of insufficient level of competence, the stu-
dent does not receive personalized assistance from the teacher or the e-learning system. As a
result, they can’t successfully complete their chosen courses. Various reasons have been identi-
fied for why students do not complete their studies, including dissatisfaction with the form of infor-
mation presentation, insufficient personalization of teacher feedback, and the difficulty of learning
information on electronic platforms without human interaction. While the lack of human interac-
tion is an integral part of e-learning and cannot be effectively addressed through algorithmizing
and automation, other shortcomings can be improved with the help of modern technologies.

This study proposes an improvement to the existing business process to address this short-
coming. The main difference is that it allows the teacher to review the recommendations provided
by the e-learning system based on the analysis of test results and student learning behavior. In
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case, the e-learning system uses machine learning algorithms to analyze the learner’s progress
and the likelihood that they will successfully complete the course. If necessary, the algorithm pro-
vides recommendations to the teacher on how to adjust the content and presentation of informa-
tion to ensure that the learner successfully completes the course competencies.

3 Methodology

We consider the analysis of learning outcomes as the most adapted criterion for assessing
the likelihood of successful completion. This criterion is an effective assessment tool, but it is not
exhaustive. However, it is easily amenable to machine analysis, so it will allow us to take the first
step towards modernizing and personalizing e-learning processes. The use of the new business
process will also allow the teacher to establish better contact with the students due to a more ac-
curate view of the results and the potential of the students to learn the course materials. \As part
of this new process, the teacher can also gain a more complete view of the quality of his or her
course and the level of adaptability of that course to the needs of different learners. In turn, this
can lead to professional growth for the teacher through more accurate and independent statistical
criteria for assessing the performance of their students.

Let's consider the general principles for solving the task. There are three main stages: data
preparation, machine analysis, and recording the result. The stages and sub-stages are shown
in fig. 4. One of the most important steps in any research is data preparation. Typically, machine
processing and machine learning perform better on data samples that have been pre-processed,
standardized, and cleaned. The data preparation stage includes such steps as data acquisition,
cleaning, validation, encoding, and formatting. To obtain data, e-learning systems usually use
structured databases that record learners’ results. At the data cleaning stage, we need to select
the data that the system will work with, because not all the information provided is relevant to
obtaining the result.

Fig. 4 Scheme of solving the problem

Source: Own work

It is necessary to verify that the data received from the e-learning system is correct (in the
expected format, free of errors and missing values). At the data validation stage, you can use
third-party software to visualize the data to get an idea of the overall structure and quality of the
data. A powerful tool at this stage is also the formation of a correlation matrix. To assess the va-
lidity of individual characteristics the correlation coefficient is calculated.
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At the data encoding and formatting stages, it is necessary to bring the data to a common for-
mat that can be consumed by a machine learning system. These steps result in a dataset that
can be used for analysis and recommendations. Usually, it is necessary to prepare several da-
tasets to train the system, but the preparation process should be used for both training data and
real data.

The next stage is the actual work with machine learning, data analysis, and preparation of rec-
ommendations. At a general level, this stage can be divided into the following steps: 1) training of
the model; 2) evaluation of the result; 3) error analysis; 4) research of the problem. Training the
model means adjusting the algorithm on data for which we have a result. This training allows us to
check the efficiency of the model and form a basis for future decision-making. Very often, model
training is performed several times depending on the number of errors. By evaluating the result
and analyzing the errors, you can adjust the model and its parameters to improve the accuracy
and speed of decision-making.

It is important to understand that no model is perfect, and the process of machine learning is
based on trade-offs between the accuracy of the results and the resource requirements that lead
to these results. It is important to formulate the acceptable response time of the system in a timely
manner, i.e. the duration of the model’s decision making. This time is determined in the real world
together with business users and considers the available physical resources: disk speed, mem-
ory capacity, etc. After all iterations of model training are completed, the model produces a satis-
factory result in terms of accuracy and speed. At this point, the algorithm proceeds to the stage
of recording the result. The result should be recorded in a format that can be interpreted and con-
sumed by the user. This result remains in the results database and can be displayed through the
graphical interface of the existing e-learning system. For example, such an interface could be one
of the parts of the teacher’s personal account in the system.

This paper uses the anonymized Open University Learning Analytics Dataset (OULAD) de-
scribed in (Kuzilek et al, 2017/11). It contains data on courses, students, and their interaction with
the virtual learning environment (VLE) for seven selected courses (called modules). New sets for
the modules will be launched in February and October, they are marked with letters “B” and “J” re-
spectively. The dataset consists of tables linked by unique identifiers. All tables are saved in .csv
format. The OULAD contains a subset of Open University (OU) student data for 2013 and 2014. It
includes both student demographic data and data on interaction with the virtual learning system.
To better understand the dataset, below is a description of the Open University and its learning
system. The OU is one of the largest distance learning universities in the world. Currently, about
170,000 students are registered in various programs of this educational institution. Learning ma-
terials are provided to students through the OU. Students’ interaction with the learning materi-
als is recorded and stored in the university’s data warehouse. The courses are called modules.
The same module can be started several times during the year (in which case a new enrollment
for the module will be opened). To distinguish between new intakes per module, each intake is
named by the year and month of its start. For example, an intake opened in January ends in A, in
February in B, and so on; therefore, “2013J” means that the intake was started in October 2013.

The university offers several hundred modules. Each of them can be studied as a separate
course or as part of a university program. No prior qualifications are required to register for a
module. Upon enrollment, students are informed of the data protection policy and the policy on
the ethical use of student data for learning analytics. Students are informed that their data is used
for academic research purposes and that materials may be shared with other researchers. In ad-
dition, the university promises not to publish data that can be used to identify individual students
(this does not apply to OULAD, as this dataset is already anonymized and cannot be used to link
data to individual students).

Students of each module intake are organized into study groups of approximately 20 people.
Each group is assigned a tutor who guides and supports students throughout the duration of
one module. The average duration of one course is 9 months. Study materials are available in
the system several weeks before the start of a new module. Students can register for a module
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from several months before the start of the intake to two weeks after the official start date of the
module. Each module includes several assessments. There is usually a final exam at the end of
the module. In this study we try to predict the grade of the final exam as a student performance.

4 Software design and development

The recommender system must be able to collect data on student academic performance,
such as grades, assignments, tests taken, and additional factors such as time spent studying.
The requirement is that the recommender system can effectively analyze this data to determine
the student’s performance. In the e-learning domain, the system should also be able to use the
collected data to build a model that can predict future learner performance based on their learn-
ing history. This should include the use of machine learning algorithms to create a model that can
predict how each individual learner will perform on the final exam for a particular module.

The recommender system is part of an existing e-learning system in which a learner can reg-
ister for training modules, cancel this registration, fill in their personal data, and interact with the
training material, which includes doing exercises, taking tests, and getting acquainted with the
theoretical parts of the modules. The recommendation system is an intermediary between the
learning management system (LMS) and a teacher, as the teacher can send a request to the LMS
and subsequently review the recommendations provided by the system. In this way, the system
facilitates the implementation of a personalized approach

The corresponding diagram of use cases is shown in fig. 5.

Fig. 5 Use case diagram
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The software developed as part of this sudy uses a server-based architecture in the appli-
cation-to-application format, because the program for building personalized recommendations
for student performance in an e-learning course (module) must communicate with an exist-
ing distance learning system that transmits data and receives analysis results. The developed
software element is embedded into the system as an additional service located on an external
server or on the same server as the main system, provided that the server has sufficient disk
and RAM resources to support the distance learning system and the software developed as
part of this work.

This software operates on the principle of a “black box”: data is fed in in the format specified
in the data exchange contract, and the output is a calculated answer that the consumer system
must store in the database and/or visualize for the user. The internal processes of the software
are transparent to data consumers and do not require research and thorough understanding.
It is necessary to consider the resource consumption of the software developed as part of this
work, which depends on the amount of data submitted for analysis and the frequency of re-
quests from upstream systems. The software is developed using the Python programming lan-
guage, which allows for efficient use of RAM and does not create an excessive load on physical
hardware.

For data exchange with upstream and downstream systems, the structured file format with
csv distribution was chosen because this format allows large amounts of data to be transferred in
a compact, standardized format that is easily consumed and generated by a wide range of exist-
ing software, including relational database management systems, Enterprise Service Bus servic-
es, and data analysis and visualization software. Thus, the software can communicate not only
with standard e-learning systems, but also with other types of systems.

In order to fit the requierements, the software uses the following components, which are
shown in Fig. 6. The entry point is the MainSoftware component, which receives input from the
upstream systems (database). The data is transferred to the ExamOnly component, which ex-
tracts students’ results for the final exams and saves them to csv files for further use. The Re-
sultTable component combines information about students, modules, module sets, assessment
results, and final exam scores into one synthetic table. This table is not homogeneous because
the values of certain characteristics are text data. To convert this data into a numerical format,
the MappingResultToNumeric component is used, which applies data mapping tables for the en-
coding stage. After the data is processed by the above components, the CorrelationMatrix ele-
ment builds a correlation matrix of characteristics. Using the generated matrix and the ML_Ran-
domForest model (where ML stands for machine learning), the result of the analysis of student
behavior is formed and a csv file with the calculated data is generated. The downstream system
consumes this file and the result is written to the database and provided to the end user (in this
case, the teacher) through the graphical interface provided by the e-learning system.
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Fig. 6 Component diagram

Source: Own work

To develop the software, we used Pyhon. The Python programming language has a large num-
ber of libraries designed to solve various tasks. In particular, the scikit-learn libraries are known
in the Python development community as effective and evolutionary tools for machine learning.

The following libraries were used in this work: pandas, sklearn.model_selection (train_test_
split), sklearn.ensemble (RandomForestRegressor), sklearn.metrics (mean_squared_error),
svm, numpy. Scikit-learn offers a wide range of classical machine learning algorithms, such as
linear regression, decision trees, random forests, support vector machine, and others. This al-
lows you to choose the most suitable algorithm for a machine learning task. Pandas has a rich
set of functions and methods for data analysis. It provides capabilities for statistical analysis,
handling missing values, data visualization, time series, and more. Pandas is optimized for pro-
cessing and analyzing large amounts of data. NumPy provides powerful and efficient data struc-
tures called multidimensional arrays or ndarrays. They allow you to perform operations on arrays,
such as math, indexing, slicing, and transformations, much faster than using regular Python lists.
NumPy also supports the concept of broadcasting, which allows you to perform operations be-
tween arrays of different dimensions without explicitly copying data or loops. Broadcasting makes
it easier and more efficient to work with arrays of different sizes.

All these libraries are easily integrated with each other. This ensures compatibility and ease of
working with data and models, which was necessary for this study.

5 Case-study and experiment results

As mentioned earlier, the dataset chosen is OULAD. It offers two elements of the framework:
learning behavior and student performance. OULAD is a collection of tabular student data for
2013 and 2014. It contains information about 22 modules, 32,593 students, their assessment re-
sults, and interaction with the virtual learning environment represented by the number of clicks on
a particular material on a particular day (10,655,280 records). The dataset is student-centered.
Student data includes information about their demographics and module enroliment.

In general, there are three different types of student data:

- demographic data provides basic information about students, including their age, gender,
region, previous education, etc;

- academic performance data reflects the results and achievements of students while
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studying at the university;
- data on learning behavior is a log of students’ activities.

A set of data records is available as a set of separate .csv files. The fig. 7 shows the detailed
structure of the data we use for case-study.

Fig. 7 Data model
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disability
final_result
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date
activity_type
sum_click
week_from
week_to

Source: Own work based on description in (Kuzilek et al, 2017/11)

One dataset includes 7 files that follow a certain structure and have certain names. Such, the
file “courses.csv” contains a list of all available modules and their enrollments. The assessments.
csv file contains information on assessments by module. Typically, each set has a number of
assessments that lead to a final exam. The vle.csv file contains information about the available
materials in the VLE etc.

We have done experiments with two models which implemented random forest method and
SVM. According to the values of evaluation metrics (shown in tab. 3) we chosen the RF model
for further experiments. It is noticed that the accuracy results are not so high (0.065) which can
be explained by the lack of data for train the model. The major of students’ attempts are related
to the first module. We can conclude that in addition to the model settings for predicting student
success, it is also necessary to investigate how many modules a student must complete (get
grades) and whether the order in which they are completed is important for obtaining the final
grade. The second reason for low accuracy may be the imbalance of the data set. We will inves-
tigate this issue further.

The results of the developed software will be presented on an on-screen form that can be
added to the teacher’s personal account on the previously selected e-learning system platform.
The layout of such a form is shown in fig. 8. According to the layout, each teacher has access
to information about the progress of the students they teach. The list of students available in the
personal account is sorted in ascending order of the grade for the final exam. The first in the list
are those students whose score does not exceed 40 points out of a maximum of 100. Both the
grades and recommendations available in the teacher’s personal account are obtained from the
e-learning system database.
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Tab. 3 Evaluation of the models

Metrics Random Forest SVM
MAE 1.38161 2.83448
MSE 3.61149 12.79770
RMSE 1.90039 3.57739
Accuracy 0.65314 0.02189

Source: Own work

The numerical values of grades and text recommendations are added to the database using
the algorithm developed in this thesis. Each of these recommendations corresponds to a group
with a certain value of student performance. For example, as fig. 8 shows, the algorithm has iden-
tified groups with the following predicted grades for the final exam: group 1 (from 0 to 39 points),
group 2 (from 40 to 69 points), group 3 (from 70 to 100 points). In this example, Group 3 includes
students who are expected to pass the final exam. Group 2 includes students who are likely to
fail the final exam. Group 3 is made up of students who are predicted to fail the exam. Such a
grouping helps the teacher to pay attention to certain students and, if necessary, adjust their per-

sonalized learning program: add revision materials, create new tests, etc.

Fig. 8 Layout of the teacher’s personal account

Source: Own work
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We studied the impact of the number of parameters and the order of their selection on the
accuracy of the machine learning model. This influence can be seen in the graphs shown in fig.
9. -The curves presented in the graphs show significant similarity to each other, which indicates
the stability of the model, and the reliability of the results obtained. Looking at the curves, we can
conclude that the values of the functions on them tend to increase. The increase is expected,
since a larger number of parameters leads to greater model accuracy. However, there are other
trends. In graph (4) (Fig.9), we notice that the accuracy of the model with three parameters is
higher than with six parameters. It can be assumed that the combination of the first, second and
fourth assessments (used to construct this graph) is the combination that has the greatest impact
on the student’s final exam result.

Fig. 9 Dependence of the accuracy of the RF method on the number of characteristics

Source: Own work

Thus, we can conclude that the parameters have different effects on the final model estimate.
However, the larger the number of parameters, the more accurate the model becomes.

51



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

6 Conclusion

This study is conducted on the task of providing personalized recommendations to a teach-
er on the performance of students in his or her course. The typical business processes in the
e-learning domain are investigated and the problems associated with them are identified. This
paper reviews existing e-learning systems and platforms and their methods for personalizing
courses and modules. An analysis of the leading e-learning platforms revealed a lack of compre-
hensive recommendation software.

We explored different approaches to building recommender systems and considered types of
recommender systems for learning. We conducted a case study of machine learning methods
that can be used to predict student success and chose Random Forest and SVM for experiments.
The chosen model is based on the Random Forest algorithm, which demonstrates high accuracy
of calculations for similar tasks in other industries. The result of the study is the development of
software using the Python programming language. This software implements the chosen model
for recommendation. It was tested on a variety of features and showed high accuracy for a large
amount of data.

In the future, the developed software can be used to create a new component of the e-learning
system in order to improve it with recommendations.
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Migrant Labour Opportunities in the Agrifood Companies
in Slovakia: A Case Study

Pracovné prilezitosti migrantov v agropotravinarskych podnikoch
na Slovensku: Pripadova studia

Kristina IGAROVA* — Eva DREVENAKOVA** — Katarina BIROVA*** — Adriana
RUSKOVA*** — Martina HUDECOVA**+++

Abstract

This contribution aims to examine the complex links between labor migration and the agri-food
sector in Slovakia, to draw attention to legal and social requirements and problems. Our intention
in this paper is to contribute to the scientific debate about migrant workers who migrate as a re-
sult of current global problems. Special attention is paid to the current and potential impact of the
crisis in Ukraine and on migrant work in the agri-food sector in Slovakia, to the investigation of
the activities of agrifood companies as part of measures to address the working and living condi-
tions of migrant workers and to support long-term social support and economic inclusion. While
the participation of migrant workers is a key element in the implementation of corporate social
responsibility and ethnic marketing, the participation of agri-food companies is also a means of
harnessing the power of consumers and influencing rational and irrational consumer behavior
through CSR activities in the local food market.
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In recent decades, offering job opportunities to migrants has been a structural element of
market segments, such as the agri-food sector. It broadly states that migrant labor has become
essential to the functioning of agri-food systems in Europe (DECONINCK, K., et al. 2020), due
to the intensification of agricultural production and processing in both contexts (CASTELL, Z.
— ALVAREZ, Y. P. 2022), the agricultural sector itself has undergone critical structural changes
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that have supported the shift to flexible work and the reduction of ,standard“ work arrangements.
Coupled with new labor mobility regimes and opaque agri-food supply chain structures in Eu-
rope, these changes have undoubtedly brought migrant agricultural workers into an industry full
of working conditions (BORRELLI, E. and OLINTO, B., 2022).

Reflecting the conceptualization of nexus as a kind of nodal or interconnected system with mul-
tiple linkages and relationships, we propose that agri-food production and human migration have
several interlinkages that shape and form each other. Among the most significant of these con-
nections is how agricultural intensification creates new demands for flexible supplies of non-local
labor (KALANTARYAN, S., et al. 2021). In connection with migration, agrifood companies support
the efficient spatial allocation of a mobile workforce according to the requirements of harvesting
crops at different times of the year in different regions. While these relationships are by no means
new—there is a long history of mobile labor supplying the needs of agriculture in many parts of
the world—the contemporary application of industrial principles to food production and its pack-
aging, processing, and marketing is remarkable. As part of marketing, agrifood companies aim to
promote suitable working conditions for migrants, provide social and economic support and make
consumers aware of these activities as part of PR and corporate social responsibility. At the same
time, there has been a shift in the demand for low-wage workers in the agrifood sector from local
domestic sources to a workforce acquired on the global stage through international migration.
In an increasingly globalized market for cheap, standardized food, the use of low-wage migrant
workers from poor and marginalized regions of the world helps producers maintain a competitive
advantage (KING, R., et al. 2021).

There are several insufficient regulations, laws and policies that make it difficult to monitor
and enforce the labor rights of migrants both in Europe and in Slovakia. Over the past 30 years,
several initiatives have been launched to engage governments, farmers, retailers, non-govern-
mental organizations (NGOs), agri-food businesses and even consumers in providing new oppor-
tunities to improve working conditions for incoming migrants. Labeling or certification programs
have become an effective strategy for solving problems related to food safety and quality stand-
ards of food processes in businesses. Some of these programs have succeeded in designing,
developing, and launching awareness campaigns to make civil society an active stakeholder in
certain consumer-led schemes, especially after the COVID-19 pandemic made migrant workers
a significant part of the political agenda of the countries where they were considered essential or
necessary for the functioning of local economies during a pandemic crisis (PALUMBO, L. — COR-
RADO, A. 2022).

In Europe and also in Slovakia, food labeling is characterized by various systems aimed at
raising awareness of the benefits of safe, organic, healthy, local and traditional and/or ecological
products, including some examples of initiatives focused mainly on fair working conditions. and
migrant workers. These programs include internationally recognized schemes such as the Equi-
table Food Initiative and the Fair Food Program, which have developed a series of standards and
certification documents specifically for the assessment and evaluation of working conditions. As
for migrant workers, their employment in the agri-food system offered an opportunity to respond
to the need for a fresher and more suitable workforce in the agri-food sector in response to ongo-
ing transformations. Opportunities for mobility within the EU have gradually provided EU migrant
workers with new opportunities and tools to participate in the labor market in agriculture. On the
other hand, the same possibility of easily crossing the EU's internal borders leads to ,circular
migration“, which facilitates their involvement in illegal employment conditions and exploitative
practices. (GHAZAL, A. 2021).

Forms of labor migration are very common and heavily regulated in Europe, where an ever-ex-
panding migration bureaucracy controls entry, determines conditions of residence and sets work-
ing conditions. Migrant workers can be found in various labor markets, but are highly concentrat-
ed in services, hospitality, construction, care and hiring in the agri-food sector. In recent years, a
growing number of migrants have been filling temporary jobs on farms and in the adjacent food
and raw materials processing industries (FITTING E., et al, 2022).
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The European Union (EU) migration crisis, which peaked in 2016, created a new urgency in
the effort to address the numerous difficulties associated with mass migration (BARTH, H. — ZA-
LKAT, G. 2021).

Agriculture, which is one of the largest employment sectors in the world, employs more than
one billion people and accounts for 3% of global GDP. However, according to FAO (2018), it is
essential to increase investment in agriculture and use improved technologies as the sector un-
dergoes structural and demographic changes. Thanks to the common agricultural policy, the ag-
ricultural sector in the EU has recently become more market-oriented and entrepreneurial (Gl-
ANNAKIS, E. — BRUGGEMAN, A. 2015). International migration can contribute to development
by introducing diversified and sustainable employment solutions in agrifood sectors. In Europe
and North America, foreign labor forms the backbone of agricultural production (THE LINKAG-
ES BETWEEN MIGRATION, AGRICULTURE, FOOD SECURITY AND RURAL DEVELOPMENT,
2018). Thus, international migration contributes to economic development through the introduc-
tion of new skills and jobs in both new and established industries and the creation of external
networks and market linkages (BARTH, H. — ZALKAT, G. 2021).

Acculturation and consumer behavior

Moore et al. (2012) also pointed out that acculturation can be seen as a process of cultural
change and adaptation that occurs in any type of ,change‘ or ,new environment'. This process
also represents a new way of considering acculturation, as acculturation is also defined as a mul-
tidimensional construct. One dimension is the acceptance of the host or mainstream culture, and
the other is the retention of one's original or ethnic culture by the migrant, which is closely related
to the concept of ethnic identification. So moving to a new geographic location can automatically
dictate new shopping behavior, e.g. there may be different food, different housing infrastructure,
different architecture, different shopping areas and shops, etc. However, as more new members
arrive in a city, area, or region, old values and purchasing behaviors may be tempered along
the continuum of what was once normal behavior. Acculturation is a feature of global migration
and cultural diversity in which migrants bring cultural characteristics from their countries of origin
while adapting to their new cultures, attitudes and consumption behaviors (BERRY, 1980).

(NJOMO, 2012) also alludes to the fact that adaptation is one of the most important elements
in migration studies worldwide. Acculturation definitions are concerned with the changes an indi-
vidual experiences when in direct contact with a new culture and the word is ,psychological ac-
culturation®. It is used in contrast to group-level acculturation, which refers to the structural, eco-
nomic, and other changes of an entire group following contact with a new culture, as well as the
change in rational and irrational behavior. However, since the early 1980s, cultural psychologists
have recognized that adopting the beliefs, values, and practices of the receiving culture does not
automatically mean that the migrant gets rid of the beliefs, values, and practices of the culture of
origin, but his consumer behavior may be affected.

Berry (1980) developed an acculturation model in which the acquisition of the receiving culture
and the preservation of cultural heritage are constructed as independent dimensions; and within
this model these two dimensions intersect to form the following four acculturation categories:

1. Assimilation — accepts the receiving culture and gets rid of the heritage culture,

2. Separation — rejects the receiving culture and preserves the heritage culture,

3. Integration — accepts the receiving culture and preserves the heritage culture a

4. Marginalization — rejects both heritage and receiving cultures.

Consumer acculturation is considered as intercultural contact and resulting change for con-
sumers in contact with a new culture. This includes learning the language and adapting to differ-
ent lifestyles and manners, e.g. when purchasing goods and services and understanding various
business activities such as social responsibility.

Acculturation of consumer behavior is a progressive learning process where values may
change as contact with a new or dominant culture increases; the more acculturated a person or
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group is, the greater the progression toward the norms of the host or dominant culture (MOORE
et al. 2012).

While most current definitions of consumer behavior are similar in scope as shown in the two
definitions above, there is a different psychology in how consumers behave and make decisions
about purchasing products and services. Based on this, the psychology of migrants‘ approach to
purchasing a particular product or service may differ from that of the native population to the same
product or service, despite the impact of acculturation on the former (SCHWARTZ et al. 2010).

Njomo (2012) explored some of the many factors that influence migrants in specific aspects.
The opinion is that consumer behavior consists of two parts, i.e. j. factors influencing choice and
the decision-making process. It is argued that individual and social factors influence the product
and service choices that a consumer makes, but then the consumer‘s decision-making process
is also dependent on other considerations within these five stages:

- recognizing a need or problem,

- searching for information,

- evaluating alternatives,

- making a purchase decision,

- post-purchase evaluation.

Berry et al. (2006), listed four categories of migrants and showed them inherent common fea-
tures even though each is called differently.

1. Voluntary immigrants — these are people who voluntarily leave their homeland in search
of employment, economic opportunities, marriage or join family members who have pre-
viously immigrated, e.g. doctors, engineers, IT professionals, etc.

2. Refugees — those who are involuntarily displaced by war, persecution or natural disasters
and are settled in a new country, usually through agreements between international aid
agencies and the governments of receiving countries;

3. Asylum seekers — those who choose to seek refuge in a new country out of fear of perse-
cution or violence;

4. Foreigners — those who move to a new country temporarily and for a specific purpose with
the full intention of returning home after the period has expired, e.g. international students,
seasonal workers and corporate managers of multinational companies as a term that brin-
gs them together under a single description or name.

Migrants and CSR

Corporate Social Responsibility (CSR) is becoming a key topic in the food chain, in fact it has
become a widespread topic along with sustainable consumption. Changes in citizens’ values,
lifestyles, and preferences—as well as a new business culture that considers the environmental
and social impacts of productive activity (AMAESHI et al. 2008)—have increased interest in ag-
ricultural economics towards the concept of corporate social responsibility (CSR) (IGAROVA, K.,
et al. 2023).

Agrifood companies interested in employing migrants cite numerous motivations, from cor-
porate social responsibility (CSR) to the desire to benefit from the newly available workforce.
While many companies are motivated and see the business case, employing migrants is often
hampered by practical barriers such as language skills, cultural differences and issues related
to experiences of forced displacement. The promotion of sustainability in the agri-food system
is driven by both endogenous factors, such as the commitment of individual companies, and ex-
ogenous factors, such as consumer demand, which is increasingly focused on the issue of sus-
tainability, CSR and national and international regulations, such as European agreement (MAR-
COCCI, G. 2021).

In many larger companies, CSR-related motivations are the main reason for their engage-
ment. Several companies pointed to the importance of contributing to the efforts of governments
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and local communities to receive and integrate the large number of refugees arriving in Europe.
This involvement can be further supported by their employees who may find it motivating or who
in some cases have even asked management to be involved in these matters. The motivations
related to assuming social responsibility are visible both in the communication of companies and
in the displayed type of engagement, which can ultimately influence the consumer behavior of
customers (DESAI, S. et al. 2020). While the business case for CSR is generally clear, political
sensitivities around migration issues in many countries make refugee-focused CSR projects dif-
ficult due to the risk of politicizing the workplace. Employers are less likely to cite motivations
related to a perceived business case, such as the need for certain employee profiles and skill
sets not available in the existing workforce (especially in labor shortage regions) or creating a
diverse workforce (BRZOZOWSKI, J. 2017). Developing the business case for hiring refugees
may require tailored incentives (e.g. direct employment subsidies) and/or specific support to en-
sure skills development (e.g. language and vocational support). Although legal frameworks dif-
fer from country to country, employers cited similar barriers during the consultation: uncertainty
about rights and length of stay, the need for skills information and matching, training and recruit-
ment costs and a lack of entrepreneurial incentives, and problems with attitudes and expectations
(OECD, 2016).

Fig. 1 Employing refugees: challenges

Source: (OECD, 2016)

According to research, customers claim that they would lose trust in a brand that prioritizes
profits over people, especially during crises like COVID-19 and the current situation in Ukraine.
This is just one of the reasons why corporate social responsibility (CSR) initiatives of agrifood
companies are increasingly important in the current situation. A company‘'s community involve-
ment has been shown to promote positive organizational growth, increased trust in the commu-
nity, and employee support for the organizational mission. Being a socially responsible company
and investing in the integration and empowerment of the local migrant community can strengthen
a company‘s image and build a brand. This can improve customer loyalty, increase employee en-
gagement and satisfaction, and even attract talent and resources. The Sustainable Development
Goals provide a common blueprint for peace and prosperity for people and the planet, now and in
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the future. The goals are an urgent call to action for all countries — developed and developing —in
a global partnership. Cooperation between the private sector and civil society plays a key role in
achieving the goals of sustainable development (MADRID FOR REFUGEES, 2022).

Fig. 2 Sustainable Development Goals

Source: (MADRID FOR REFUGEES, 2022)

Migration and ethnic marketing

As a result of increasing migration, marketers target ethnic groups with culturally accommo-
dated marketing.

Ethnic marketing is a type of target marketing that is focused on ethnicity, and more specifical-
ly, ethnic groups or communities that are distinct from the mainstream or other groups. (JAMAL,
A., et al., 2015). Ethnic marketing is a marketing strategy that uses ethnic, racial, religious, and
inter-group proximity to communicate the extra value of a company‘s products or services, either
individually or in groups. Interpretation of ethnicity depiction in advertising and how people infer
ethnic identity, social acceptance, and inclusion in a culturally varied society from advertising im-
agery( HERMAWAN, D. 2022).

The immigrant business context is full of culturally diverse, sometimes even conflicting, expec-
tations and norms that influence how ethnic businesses connect with mainstream markets. The
topic of cultural influences on immigrant industrial marketing, such as ethnic marketing entrepre-
neurship, supply chain management, network capability development, buyer-seller relationships,
and ethnic financial cushion, has attracted increasing attention from stakeholders and consum-
ers. Consumer behavior influenced by ethnic marketing reflects their acculturation strategies,
which can be classified into four groups: rebellion, rarity, resonance and restraint. This classifi-
cation demonstrates the multidirectional acculturation strategies of ethnic consumers, which are
also determined by their level of cosmopolitanism (DEY, B., et al. 2019).

Ethnic entrepreneurs such as agrifood companies can also contribute various forms of social
capital to immigrant ethnic communities and, through their ties to suppliers and customers, can
be useful in building bridges to other networks outside the inner circle, improving the chances of
upward mobility (CLIP, 2011).

Key marketing indices remain critical (product understanding, competitive pricing, distribution
channels, place and brand/brand). However, social and ethnic marketing are key indexes that
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need to be included in determining a new marketing mix offer and a customer-oriented sales
paradigm, reporting CSR activities to influence consumer behavior. This new dynamic of ethnic
marketing applies to all economic segments (finance, retail, services, IT, telecommunications,
manufacturing and agriculture) (4APSQUARE, 2007).

Methodological procedure

The presented case study is focused on the connection between labor migration and the agri-
food sector in Slovakia. To evaluate and describe the current situation in the Slovak agrifood sec-
tor, we conducted secondary research. The necessary secondary data were obtained from vari-
ous databases Ustredie prace, socialnych veci a rodiny. We used contingency tables and graphs
to compare and evaluate the data.

Results

Labor opportunities in Slovakia

According to current statistical data on the employment of foreigners in Slovakia, published by
the Center for Labor, Social Affairs and Family of the Slovak Republic, the number of migrants
working in Slovakia is increasing significantly. In June 2023, the total number of employed for-
eigners in Slovakia reached an all-time high of 97,263. This represents a remarkable increase of
68% since June 2018, when 57,998 foreigners were employed.

Longer-term migrants in the country are mostly third-country nationals, with the majority be-
ing Ukrainians. The recent military conflict in Ukraine only contributed to this. The second most
represented nationality is Serbian with approximately 9,400,000 employed nationals, followed by
Romanians (7,200 employed). Most foreigners work in the west of Slovakia, in the area that offers
the best job opportunities. Three out of ten foreigners — a total of 24,200 — working in Slovakia
work in the Bratislava and Trnava regions, and 5,400 are employed in the Western Slovakia re-
gion. The labor market in Slovakia is undergoing a rapid transformation and rapid development,
which results in a lack of market: currently, there are almost 100,000 vacancies nationwide, which
companies find difficult to fill, especially in the agri-food sector.

The outbreak of the military conflict in Ukraine in 2022 caused a mass influx of foreigners to
the territory of the Slovak Republic, which significantly affected the labor market and the need for
employers to immediately reflect on this situation.

Fig. 3 represents a high increase in the number of citizens of Ukraine who were employed on
the territory of the Slovak Republic in 2022 after the outbreak of the conflict in Ukraine. Employ-
ers were able to provide labor opportunities to migrants from Ukraine through a simplified pro-
cess thanks to the status of temporary refuge. Slovakia provided better access to information to
migrants from Ukraine, so that is that migrants could get to relevant information and suitable job
offers according to their professional knowledge and abilities as quickly as possible.
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Fig. 3 Employment of citizens of EU/EEA countries on the territory of the Slovak Re-
public.

Source: (Ustredie prace, sociélnych veci a rodiny, 2023)

Fig. 4 Employment of citizens of third countries with an information card (without an
employment permit) on the territory of the Slovak Republic according to the profession

Source: (Ustredie prace, sociélnych veci a rodiny, 2023)

Fig. 4 is a representation of employed citizens of Ukraine on the territory of the Slovak Re-
public according to their profession — agriculture, forestry and fishing. As we can see in the pic-
ture, from 2019 to the present, the number of employees in agrifood companies in Slovakia has
increased significantly. It follows that agrifood companies provide labor opportunities to migrants
more and more, which can also mean a great competitive advantage for them and an improve-
ment of their market position and image for consumers.
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Conclusion

Globalization and many other worldwide aspects have caused the movement of migrants
around the world. Based on the processed literature review, we found out that in recent years,
more and more migrants are increasing, who are leaving their countries for various reasons.
During the current trade, this number has increased by several thousand migrants, due to the
covid-19 pandemic and the current situation in Ukraine. The whole of Europe and Slovakia has
adapted to these situations and provided appropriate measures. Many new positions and offers
have been created on the labor market in all sectors, especially in the agri-food sector. Slovak
agri-food companies support and provide labor opportunities for migrants, especially in the fields
of agriculture, forestry and fishing. Many measures and activities that companies offer and pres-
ent can be part of corporate social responsibility and are essential for the company‘s ethnic mar-
keting. Consumers are often influenced by marketing communication and various activities of
companies, so it is important that businesses correctly and effectively present the activities they
provide to these minorities. It can create a better image and overall better position of agrifood
companies in Slovakia, but also in Europe.
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Influence of packaging design, nutritional information — FOPL
and eco modulation indicator on consumers’ food choice
decisions
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modulacie na rozhodovanie sa spotrebitelov pri vybere potravin
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Abstract

Consumer behaviour and decision making is influenced by several factors that affect consumer
food choices. These factors can be perceived through the senses at a conscious level or can
motivate us through the consumer’s unconscious. Nowadays, classical marketing methods are
no longer sufficient to identify the motivators that encourage us to choose products and need
to be combined with tools that can explore the customer’s unconscious through feelings and
emotions. These play a key role in decision-making and give the impulse to buy. To better under-
stand food choice, it is necessary to use methods that analyse in more detail the attractiveness
of the visual elements on the packaging. Therefore, we used the Eye Tracker (ET) eye camera
to detect the visual attractiveness of specific elements on the packaging. By combining quanti-
tative and qualitative data collection and consumer decision analysis, we focused on the visual
attention of packaging design, FOPL labelling, and product labelling packaged in recyclable
packaging, which is related to the new EU policy on eco-modulation. The attractiveness of the
packaging design sells the product better, but potential decision-making based on nutritional
indicators or packaging materials used should also be taken into account. New EU packaging
regulations as well as stricter rules for more sustainable — recyclable packaging and a gradual
shift towards a circular economy will mean lower packaging costs for producers using recycla-
ble materials. Our research investigated whether information on the packaging of food products
has a positive impact on consumer decision-making when choosing not only healthier but also
environmentally packaged products.
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Packaging is an integral part of any product as it plays an important function in protecting and
handling it. Nowogrodzka (2014) claims that the information and promotional function of packag-
ing is more and more important when it is designed. The proper design of product packaging is an
integral part of a marketing strategy; it may also contribute to an increase in the competitiveness
and interest of purchasers. The informational and promotional functions could be defined as the
marketing function and are more and more important when it is designed. The proper design of
product packaging is an integral part of marketing strategy; it may also contribute to an increase
in competitiveness and interest in purchase. Kelsey (1985) writes that packaging is one of the
most important processes to maintain the quality of food products for storage, transportation and
end-use. It prevents quality deterioration and facilities distribution and marketing. A good pack-
age can not only preserve the food quality but also significantly contribute to a business’s profit.
According to Coles (2003) secondary packaging functions are selling and sales promotion. In
today’s highly competitive retail landscape, where numerous competitors vie for consumers’ at-
tention, effective packaging plays a crucial role in ensuring a product stands out amidst the array
of offerings (Milton, 1991). Moreover, retailers need to acknowledge the diverse ways in which
consumers perceive and connect with brands, recognizing variations not only in brand perception
but also in the consumer-brand relationship itself (Fournier, 1998; Muniz and O’Guinn, 2001).
Bellini, et al. (2016) clarify that up to 70% of purchasing decisions are made by the consumer at
the point of sale, so when it comes to packaging design, engagement is key. MAISON D'IDEE
(2021) adds that packaging needs to communicate the right information, to engage and persuade
the customer and to be visually presented correctly. Packaging is essentially “free” advertising
space on the shelf, and it is very important to invest in it. Kostyla (1978), and Hofmeyr et al.,
(2002) note that packaging has become an extremely powerful and unique tool in modern mar-
keting environments while Nowogrdédzka (2014 ) adds that packaging is more powerful in influenc-
ing consumers than advertising or other marketing tools. The reason for this is that packaging is a
tool that is experienced by all buyers by definition and thus has a strong potential to engage most
of the target market. The information contained on food packaging, as one of the components
of marketing information, is a factor significantly influencing the opinion of consumers about the
product. Based on Verbeke (2007) consumers increasingly rely on the information contained
on the packaging, which shows a specific combination of quality attributes determining the ex-
pected quality, while making decisions on products. Furthermore, Ciechomski (2008) points out
that modern packaging “makes a product more attractive and has a positive impact on potential
buyers encouraging them to purchase”. Gorska (2011) writes that food labelling generally means
putting information on food packaging and is supposed to protect consumer interests. Labelling
is an element of ensuring the safety of food products, which consists of health and sensory qual-
ity as well as nutritional value, while Popescu (2015) adds the information, which is placed on
the packaging, must not only fulfil the requirement of compliance with other messages, but also
include the content required by law. In Slovak conditions, the mandatory labelling of packaging
is regulated by Decree No. 243/2015 Coll., which specifies the information that must be placed
on food packaging. Even if there is no single unique solution to encourage healthy food choices
(Grandi et al., 2021), FOPL (Front-of-Pack Labelling) makes nutrition information accessible to
all consumers, thus supporting healthy food choices (Alonso-Dos-Santos et al., 2019). Beck-
er (2015) adds that FOPLs are intended to direct consumers toward making more nutritious
or healthful choices, particularly to encourage the selection of foods and beverages with more
positive and less negative attributes. One of the many nutrition indicators on food packaging is
Nutri-Score based on Deren et al. (2021), Nutri-Score strongly recommend Nutri-Score in the EU
because it is consumer-friendly, interpretative, and easy to understand.

Methodological approach

The presented research was divided into two phases. In the first phase, we carried out qual-
itative testing of visual attention to the packaging of meat products of the Slovak meat producer
Masokombinat Puchov. We tested the digital visuals of the packaging using a stationary Eye
tracker Tobi Pro X3-20. The second phase was based on qualitative questioning of respondents

66



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

using a digital questionnaire in Microsoft Forms. The order in which the survey was carried out
was chosen in such a way as to find out what respondents noticed on the packaging.

The research took place in March 2023 at the Laboratory of Consumer Studies in Nitra see
in Fig. 1. Research participants were pre-selected and arranged for a specific day and time. All
respondents were students of the Faculty of Economics and Management in Nitra in age between
22 — 25 years old. A number of research participants were N=50 but based on the quality of data
we have filtered Eye Tracking (ET) data gathered by the quality of gaze samples. We have cho-
sen 30 participants where the gaze sample was above 80%. Respondents participating in the
questionnaire were N=50.

Respondents were asked to view 3 packaging label designs (front page only) of meat products
in a digital version, each of them was displayed to them for 30 seconds. After packaging viewing
respondents have been focused on the second part of the research.

Sample A — Poultry ham
Sample B — Salama Nitran
Sample C — Salama s ¢ervenou repou

Second part of the research was qualitative questionnaire regarding packaging elements,
claims and other information displayed on packaging itself. Questionnaire contained mix of 7
questions where some of them were rating products on a scale.

Fig. 1 The testing process in Laboratory of Consumers Studies

Source: Own database based on qualitative research 2023

Results

The research sample represents students belonging to Generation Z in the following numbers.
Out of the research sample of 50 students, 27.1% were represented with 22 years of age, 23
years of age had the highest number up to 52.1%, 24 years of age had the least number only
8.3% and 25 years of age students were represented in the sample 12.5%. The majority of the
respondents were females up to 77% who live in rural areas (52%) with first degree of higher
education.

Visual attention in Sample A — Heat Map of digital packaging visual of the product ,Princeznin
poklad” see Fig. 2 we can clearly say, that most of the participants were viewing pictures of the
sprinces” and the text ,hydinova” Others often viewed elements of the packaging were icons
on the right-hand side which are communicating ,Minimum E latok, bez gluténu, bez pridanych
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farbiv, znizeny obsah soli, bez alergénov”. Less viewed part of the packaging was signed with,
93% of meat content”.

In the questionnaire we asked participants how they rate on a scale from 1 to 5, the visual
attractiveness of the packaging for the product Poultry ham (1 being very unattractive and 5 being
very attractive). In the questionnaire, 20 respondents which represent 40% declared that they
perceive the packaging of Poultry ham as quite attractive ranking with 4 points. 13 respondents
(26%) answered that packaging is very attractive to them. Only 1 respondent (6%) found the
design of packaging as very unattractive.

The questionnaire has confirmed Eye Tracking data also by another question. We have asked
participants: What did you perceive the most about the Poultry Ham packaging? 31 respondents
(62%) declared that they saw a princess picture. The second most viewed element based on
questionnaire data was 93% meat content, which does not correspond with eye tracking data.
The third most viewed part of the design was ,graphics of the castle”.

Second, the tested visual see Fig. 3— Sample B with the product of Salami Nitran has attracted
the most attention with the text ,Nitran salama”. The second most viewed element on the pack-
aging was ,Potravinovy semafér” which is a kind of FoPL communicating a nutritionally balanced
product. Less visual attention was on the text ,bez chémie, persons face and holding salami”.
The questionnaire declared that 25 (50%) respondents find the packaging design as quite attrac-
tive. In the second question where respondents should answer what the most viewed element of
design was. 26 out of 50 respondents declared they saw the text, ,bez chémie” which has been
confirmed also by ET data. The second most declared element was ,obrazok masiara” which
was not confirmed by ET testing. ,Potravinovy semafér” was declared seen only by 7 (14%) of
respondents.

Third, tested Sample C was Salami with beetroot see Fig. 4 where the most visited parts of the
packaging were on the text ,s blanSirovanou ¢ervenou repou”, also text ,s ¢ervneou repou” and
brand ,Baron”. Less visited parts of the packaging were the product by itself, the text ,Salama”
or even a pictogram communicating that the product is gluten-free. In the questionnaire, 40% of
participants (20) declared that the packaging design of Salami with beetroot is quite attractive. Up
to 14 people (28%) found product design as very attractive. In the second questionnaire question:
What did you notice most on the packaging? Most (27) respondents which are (54%) answered
that they had seen ,a picture with beetroot” and equally 10 respondents (20%) said that they saw
the text ,with beetroot” and the product itself.

Below in Fig. 2, 3 and 4 are Heat maps based on visual attention packaging attributes. What
the heat map represents is seen below.

Heat map: presents aggregated data talking about the visual attention of respondents, primar-
ily in terms of the number and length of time spent in eye gaze (the warmer the colour, the longer
and greater the number of consumer views).
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Fig. 2 Heat Map of digital packaging ,Princeznin poklad*
Fig. 3 Heat Map of digital packaging ,Salama Nitran*

Fig. 4 Heat Map of digital packaging ,Saldma s ¢ervenou repou”

1 2 3

Source: Eye Tracking software export based on research 2023

We have also looked closer at ,points of interest AOI” of each packaging design to review in
detail, what respondents have been viewing. Below are explained AOI metrics.

Points of interest AOI (Areas of Interest): predefined areas of interest within which it is pos-
sible to calculate basic statistical indicators indicating the visual attention of respondents.

» The Total Fixation Duration indicator is in seconds (s) and the higher the value, the longer
the time spent looking at the place.

e The First Fixation Duration indicator is in seconds (s) and the higher the value, the longer
the initial view of the place.

e The Time to First Fixation indicator is in milliseconds (ms) and the lower the value, the
faster you notice the location.
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Fig. 5 AOI of ,Poultry ham*
Fig. 6 AOI of ,Salama Nitran”

Fig. 7 AQI of ,Salama s ¢ervenou repou”

5 6 7

Source: Eye Tracking software export based on research 2023

Based on collected eye-tracking data from visual attention of 30 respondents we have ana-
lysed Areas of Interest (AOI) of ,Poultry ham”. As we can see in Tab. 1, respondents focused most
of their attention (2,47 s) on the ,picture” itself. This is corresponding with the feedback collected
from the questionnaire. The first packaging element that was seen (0,76 ms) was ,picture” fol-
lowed by ,product title” (1,46). The shortest view only (0,23 s) was made on the ,product itself’ but
the first longest attention was on ,reusable closing” (0,80 s). Respondents have made the most
repeated views (4) on ,packing picture” followed by ,title” (3) see Tab. 1.

Tab. 1 Areas of interest (AOI) of Poultry ham

Source: Eye Tracking software export based on research 2023

Areas of interest in the second tested product ,Salama Nitra” see Fig. 6 shows that most at-
tention has been paid to the ,picture” (2,97 s). This has been declared as the second most given
feedback in the questionnaire 46%. The first viewed element on the packaging design was also
Lpicture” (0,77 ms) as this is the largest part of the packaging and attracts the most respondent’s
attention. The first shortest view was made on ,picture” only (0,24 s) but the longest was on the
.semaphore” (0,33 s). The most repeated views (4) were made on the ,picture” followed by the
text ,without additional additives” (3) see Tab. 2.
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Tab. 2 Areas of interest (AQOI) of ,Salama Nitra”

Source: Eye Tracking software export based on research 2023

Product sample C — ,Salama s ¢ervenou repou” has been analysed based on AOI see Fig. 7
with the following results. Interaction with this product can be seen based on the metrics Total
Fixation Duration see Tab. 3, where most of the attention has been given to ,product” (3,39 s)
followed by ,title” with (1,57 s). The first element seen on the packaging was ,title” (1,16 ms) with
a tiny delay by the text ,beetroot” (1,17 ms). The shortest view was on the ,product left” only (0,29
s), but the longest was on ,icons” (0,46 s). Most repeated views (3) have been done on three (3)
packaging elements such ,product, text — beetroot, title”.

Tab. 3 Areas of interest (AOI) of ,Salama s ¢ervenou repou®

Source: Eye Tracking software export based on research 2023

Conclusion

Packaging attractivity plays paying significant role by choosing a product or considering buy-
ing it. Based on results from carried out research we can conclude that qualitative testing using
Eye Tracking gives us detailed information about visual attention compared to questionnaires
where data do not always correspond with visual attention.

Visual attention on the tested product — Poultry Ham has confirmed that most of the attention
has been paid to graphics (picture of the princess), which has been seen in (0,76 s) as this is a
very dominating element. This has been confirmed also in the questionnaire by 62% of respond-
ents. Both ET and questionnaire confirmed that information about product composition and nutri-
tion information has been seen on average after 4,3 s which declared also 18% of participants.
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The longest view was made on a sign of the Ecomodulation element ,reusable closing” (0,8 s)
followed by icons communicating ,without E, gluten” etc. Only 15 (30%) respondents declared
they have seen information about 93% content of meat.

Visual attention by the second product ,Saldma Nitran” does not correspond with the ques-
tionnaire. AOI declares that ,picture” was the most viewed element (2,97 s.) while the question-
naire said that it was the text ,bez chémie”. Picture as the largest element on the packaging was
attracting most of the customer’s attention. The longest view was made on ,semaphore” (0,33
s) which has been declared only by 7 respondents or 14%. Semaphores as a kind of nutritional
indicator is an element on the packaging with the second most visual attention (1,81 s) and at the
same time, it was the last visited part of the packaging (3,17 s). Most repetitive views were been
made on the main packaging graphics ,picture” (4) and then a text ,without additional additives”

3).

By the third product ,Salama s €ervenou repou” we found differences in AOI data gathered
and questionnaire answers. Based on AOI, most attention respondents paid to the ,product’
(3,39 s) while in the questionnaire most of them 27 (54%) declared that they have been watching
Lpicture of beetroot”. which has been the second most declared answer. The first element seen
on the packaging was ,title” (1,16 ms) and the last were icons (5,56 ms). While AOI shows that
icons such as gluten-free were seen the longest from all other elements, only 2 respondents (4%)
have declared it in the questionnaire.

Based on all the above-mentioned findings we can conclude that visual attention from Eye
Tracking devices and questionnaire answers have differences. For this reason, we would recom-
mend repeating the research and upgrading the methodology where other qualitative methods
can be added such as electroencephalography (EEG) as well as to focus on the selection repre-
sentative respondent’s database. Findings show that consumers are not paying enough attention
to nutritional value or ecomodulation elements on packaging. Based on this research we can
also recommend repeating research in real conditions would be interesting to review customers’
visual attention to product design. For this reason, we assume packaging design has a massive
influence on decision-making but not particularly elements such as FoPL or ecomodulation.
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Vplyv povodni na polnohospodarsku pédu
Impact of Floods on Agricultural Land

Boris KOLLAR* — Michal TONHAUSER** — Michaela KOLLAROVA***
— Jozef RISTVEJ****

Abstract

Floods have long been the most frequent extraordinary event affecting the territory of the Slovak
Republic. This event can negatively impact the state, its citizens, properties, and the environ-
ment. The analysis of individual emergencies is essential for assessing the vulnerability of the
territory and the subsequent adoption of risk-reduction measures. Approximately half of the total
area of the Slovak Republic is used for agricultural purposes, with arable land dominating. The
paper focuses on the analysis of floods on the territory of the Slovak Republic and their impact on
agriculture. Using statistical methods allowed us to identify the frequency of floods in individual
territorial parts of Slovakia and to determine their impact on agricultural land. Detailed analysis of
floods and other crises is a prerequisite for revealing the links and impacts on the territory’s vul-
nerability. The outputs can be used for a comprehensive assessment of risks and their potential
impacts on the territory. This will bring a higher level of preparedness for state institutions and
local territorial self-government.

Keywords:
Emergencies, Floods, Agricultural land, Vulnerability

JEL Classification: Q15, Q54, Y1

Uvod

Krizové javy maju potencial ohrozit rozvoj procesov, systémov i celej spolo¢nosti. Zabez-
pec€enie bezpecnosti obyvatelstva, ich zdravia majetku a Zivotného prostredia je nevyhnutym
predpokladom rozvoja spolocnosti v 21. storoCi. Po rozpade bipolarneho usporiadania sveta sa
bezpec&nost Statov a jeho ob&anov zafala okrem vojenskych hrozieb zameriavat’ aj na iné ri-
zikéa a rozpory. Prikladom takého rozporu je rozpor medzi ¢lovekom a prirodou, resp. spolo¢-
nostou a prirodou (Siméak, 2015). Krizové javy prirodného charakteru su z hladiska frekvencie
vyskytu najcastejSie sa vyskytujucim ohrozenim spolo¢nosti. Existuje niekolko definicii a rozde-
leni krizovych javov prirodného charakteru. V podmienkach Slovenskej republiky sa radia medzi
mimoriadne udalosti pod sthrnnym nazvom Zivelné pohromy. Zivelna pohroma je definovana
v Zakone €. 42/1994 Z. z. o civilnej ochrane obyvatelstva ako mimoriadna udalost, pri ktorej do-
chadza k uvolfiovaniu kumulovanych energii a hmét v désledku pdsobenia prirodnych sil (Zakon
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€.42/1994 Z. z.). Medzi Zivelné pohromy radime najméa povodne, zaplavy, zosuvy pddy, vichrice,
krupobitie, zemetrasenia, laviny a snehové kalamity. Uzemie, ktoré postihne jedna alebo via-
cej z uvedenych Zivelnych pohrém sa vyznacuje zasiahnutim velkého poctu obyvatelov, posko-
denim budov, cestnej infrastruktury, zaplavenim velkého uzemia a obmedzenim hospodarstva
(Vyhlaska €. 523/2006 Z. z.). Roky skusenosti so Zivelnymi pohromami a inymi mimoriadnymi
udalostami primali fudi vytvorit’ u€inné systémy a prijat opatrenia na ich predchadzanie. Pre pri-
jimanie a implementéaciu tychto opatreni je vSak potrebné poznat pri€iny vzniku, nasledky a dal-
Sie faktory, ktoré ovplyvnuju vznik a dopad mimoriadnych udalosti. Poznanie tychto faktorov je
predpokladom pre hodnotenie Uzemia, jeho rizik a zranitefnosti. Podla Metodiky hodnotenia vy-
branych rizik na vnutrostatnej Urovni sa pri zranitelnosti Uzemia posudzuju tri faktory, priCom ich
je v pripade potreby mozné doplnit o dalsi. Tieto faktory su zranitelnost obyvatelstva, kritickych
zariadeni a zranitelnost Zivotného prostredia. Stvrtym faktorom je v pripade potreby ekonomicka
zranitefnost’ Uzemia (Metodika, 2023).

V podmienkach Slovenskej republiky je najcastejSie vyskytujucou sa mimoriadnou udalostou
povoden a priblizne polovica celkovej rozlohy Slovenskej republiky je tvorena polnohospodar-
skou podou. Cielom prispevku je preto analyzovat vplyv a dopady povodni na pofnohospodar-
sku pddu.

Metodicky postup

Pocas skumania réznych objektov a javov musime identifikovat a zohladnit ich spravanie, za-
konitosti a suvislosti, aby bolo mozné popisat ich vlastnosti a €rty. Pri vyskume je potrebné vybrat
najma relevantné atriblty tychto javov a objektov. Na tento proces sa vyuziva datova analyza. Vo
vSeobecnosti plati, ze kazdy objekt alebo jav ma svoje vlastnosti, klasifikaciu, podtypy a vztahy
s okolim. Medzi tymito podmnozinami atributov mézu existovat ddlezité suvislosti ako napriklad
korelacia, pri€iny a nasledky alebo skryté faktory. Preto je po€as vyskumu délezité vyuzivat jed-
notlivé metédy datovej analyzy, ktoré dokazu tieto stvislosti odhalit (Sarmanova, 2012).

Pri posudzovani vplyvu povodni na polnohospodarsku pédu boli pouzité najma vedecké me-
tody analyza a syntéza. Analyzou bola problematika roz¢lenena na jednotlivé €asti, aby bolo
mozné identifikovat hlavné prvky, znaky a podstatu rieSenej problematiky. Pri analyzovani udajov
vztahujucich sa na pri¢iny vzniku, frekvenciu a nasledky povodni sme vychadzali z verejne do-
stupnych informacii, ako su suhrnné povodnové spravy a z informacii poskytnutymi od Minister-
stva vnutra Slovenskej republiky. Udaje tykajlce sa polnohospodarskej pddy boli ziskané najméa
z databaz Statistického Gradu Slovenske] republiky. Syntéza bola aplikovana pri identifikovani
vztahov a suvislosti medzi zozbieranymi udajmi, informaciami a faktami (Ristvej, 2010).

Pri spracovavani udajov a hladani suvislosti boli pouzité Statistické metddy. Konkrétne bola
pouzita deskriptivna $tatistika, jednoduché triedenie a v zavere pri merani linearnej Statistickej
zavislosti korelacia (Chajdiak, 2010).

1 Povodne v podmienkach Slovenskej republiky

Z vy$Sie uvedeného mbdézeme vo vSeobecnosti povoden charakterizovat’ ako zivelnu pohro-
mu. Existuje viacero definicii tohto pojmu. Kukal definuje povoden ako: ,zvySenie hladiny vody,
ktora sa nasledne rozleje po zemskom povrchu® (Kukal, 1982). Senovsky a kol. potom rozlisuju
dva zakladné typy povodni. Su to povodne spdsobené zaplavenim Gzemia vodou z riek a po-
vodne vznikajuce zaplavenim uzemia morskou vodou. Autori uvadzaju tiez dalSie Styri typy
povodni. Su to:

* Privalové povodne, ktoré su typické pre suchsie oblasti, kde voda nedokaze vsiaknut do

pbdy. Vznikaju lokalne po kratkych privalovych dazdoch.

* Jednoduché povodne vznikaju v dbésledku vysokého uhrnu zrazok na uzemi v obdobi

niekolkych dni.

» Zlozité povodne s trvanim niekolko tyzdnov. Pri¢inou su dlhotrvajice zrazky s réznou in-

tenzitou pocas tohto obdobia.
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* Sezénne povodne vznikaju v ur€itych obdobiach roka v désledku pravidelnych meteorolo-
gickych zmien. Autori sem radia tieZ tzv. zvlaStne povodne, ktoré mézu vzniknut v désledku
poruchy konstrukcie hradzi vodnych diel (Senovsky, 2007).

Kromer a kol. uvadzaju dva typy povodni:

* Prirodzena povoden je charakteristicka predovsetkym pre letné mesiace. Vznika v dé-
sledku dlhotrvajucich plodnych dazdoch. Vznik tohto typu povodni ovplyvriuje aj topenie
snehovej pokryvky.

e Zvlastna povoden vznika v désledku pretrhnutia hradze vodného diela. Tento typ povodne
je charakteristicky svojou prielomovou vinou (Krémer, 2010).

Autorka Horvathova definuje povoden ako: ,prechodné vyrazné zvy$enie hladiny vodného
toku sprevadzané hroziacim alebo skuto¢nym vyliatim vody z koryta, ktoré méze spdsobit Sko-
dy” (Horvathova, 2003). Autori v publikacii Civilna ochrana a rieSenie krizovych javov rozliSuju
povodne podla ich pri€in na:

» Dazd'ové alebo bleskové povodne: Tieto vznikaju vplyvom zrazok a ich rozsah a dalSie
charakteristiky st ovplyvnené dizkou a intenzitou zraZok. Podla intenzity zraZok ich roz-
deluju dalej na povodne z trvalych zrazok a bleskové povodne spésobené intenzivnymi
privalovymi zrazkami.

e Snehové povodne: Su typické pre obdobie v ¢ase konca zimy a zaciatku jari. Vznikaju
v doésledku nahleho topenia snehu.

* ZmieSané povodne: Vznik povodne a zvySenie prietoku vodného toku vznika kombinaciou
topenia snehu v dosledku zvySenia teploty a dazda.

* Ladové povodne: Vzdutie vodnej hladiny vodnych tokov vznika tvorbou prekazok v podo-
be ladovych kryh, ktoré sa uvolnili v dosledku nahleho zvysenia teploty (Kubas, 2023).

Problematika povodni a ochrana pred nimi je v podmienkach Slovenskej republiky charakteri-
zovana v Zakone €. 7/2010 Z. z. o ochrane pred povodfiami. Tu je povoden definovana ako: ,pri-
rodny jav, pri ktorom voda docasne zaplavi tzemie, ktoré zvycajne nie je zaliate vodou“ (Zakon
€. 7/2010 Z. z.).

V uvedenom zakone su uvedené tiez pri€iny vzniku povodne. Je to najma zvacsenie prieto-
ku vo vodnom toku, vznik prekazky v koryte alebo na brehu vodného toku, ktoré spdsobi vzdu-
tie hladiny vodného toku, dlihotrvajlice alebo intenzivne zrazky alebo topenie snehu, pritok vody
z0 zrazok alebo topiaceho sa snehu z prifahlého Uzemia a stupnutie hladiny podzemnej vody.
Dalsie délezité pojmy uvedené v spomenutom zakone sl nebezpedenstvo povodne, povodriova
situacia a povodnové riziko. Nebezpecenstvo povodne predstavuje stav, kedy k povodni zatial
nedoslo, ale vplyvom urc€itych faktorov k nej méze dojst. Tieto faktory mézu mat’ meteorologicky
charakter ako napriklad moznost vyskytu extrémnych zraZzkovych uhrnov, nahle zvySenie teploty
vzduchu a topenie snehu. Dal$imi faktormi st rychle stupanie hladiny vody alebo jej prietoku vo
vodnom toku, vznikanie prekazky na vodnom toku, pod mostami a pod., nebezpeény chod ladov
alebo havaria na vodnej stavbe. Povodriova situacia je stav, ked hrozi nebezpecenstvo vzniku
povodne alebo povoderi uz vznikla. Pre hodnotenie rizik Uzemia a jeho zranitelnosti je délezitym
terminom povodrioveé riziko. V zakone o ochrane pred povodniami je definované ako: ,kombina-
cia pravdepodobnosti vyskytu povodne a jej potencialnych nepriaznivych désledkov na fudské
zdravie, Zivotné prostredie, kultdrne dedi¢stvo a na hospodarsku ¢innost” (Zakon €. 7/2010 Z. z.).

Podla Metodiky hodnotenia vybranych rizik na vnutrostatnej urovni sa pravdepodobnost’ vy-
skytu konkrétneho rizika pocita ako frekvencia jeho vyskytu na danom uzemi (Metodika, 2023).
Informacie o vyskyte mimoriadnych udalosti a ich trvanie méZzeme ziskat z mesaénych situac-
nych sprav Ministerstva vnutra Slovenskej republiky. Spracovanie mesacnych Statistik o mimo-
riadnych udalostiach ma v gescii Centralne riadiace a monitorovacie stredisko sekcie krizového
riadenia Ministerstva vnutra Slovenskej republiky. Tieto idaje vSak nemaju Standardizovany sp6-
sob zapisovania pri¢in mimoriadnych udalosti ani ich nasledkov (CMRS, 2013-2022). Informéacie
o 8kodach, ktoré vznikli vplyvom povodni a iastoéné informacie o nasledkoch povodni mézeme
ziskat zo sprav o priebehu a nasledkoch povodni na Uzemi Slovenskej republiky a suhrnnych
informacii o priebehu a nasledkoch povodni na Uzemi Slovenskej republiky. Tieto informacie
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a udaje su k dispozicii na internetovej stranke Ministerstva Zivotného prostredia Slovenskej re-
publiky, ktoré je hlavnym organom pre riadenie a zabezpecovanie ochrany pred povodhami (Za-
kon €. 7/2010 Z. z.)(Informacie, 2023).

Nakolko je pomerne naro¢né dohladat informacie o detailnych pri¢inach a nasledkoch jednot-
livych povodni, je potrebné uviest a analyzovat' termin stupne povodrovej aktivity. Ide o mieru
nebezpecenstva povodne, ktord je vyjadrena v troch stupnioch. Treti stupern povodriovej aktivity
predstavuje najvysSiu mieru ohrozenia Uzemia. Tato miera je uréena vysSkami hladin vo vodnych
tokoch alebo prietokmi. Stupne povodnovej aktivity sa urCuju aj pri vodnych stavbach.

* |. stupen povodiovej aktivity: vznika vtedy ak, vySka hladiny vo vodnom toku alebo prie-
tok dosahuje Uroven stanovenu v povodiovom plane, voda sa vylieva z koryta vodného
toku a dosahuje uroven paty hradze, topenie snehu zvySuje odtok a existuje predpoklad
jeho dal8ieho zvySovania alebo pri vyskyte vnutornych vod, ak je hladina vody vo vodnom
toku vysSia ako hladina vody vnutornych véd.

* |l. stupen povodnovej aktivity: sa vyhlasuje ak ma stupajiuca hladina vodného toku rastu-
ci trend a dosiahne brehovu €iaru na neohradzovanom vodnom toku, pocas topenia snehu
mozno predpokladat rychle stupanie vodnych hladin, sa tvori prekazka vo vodnom toku
a hrozi jeho zatarasenie a dalSie.

* ll. stupen povodnovej aktivity: sa vyhlasuje ak voda dosiahne stanoveny vodny stav
alebo prietok, vodna hladina prekracuje kapacitu koryta vodného toku, zaplavuje prilahlé
uzemia, vodny stav nedosahuje uroven lll. stupfia povodnovej aktivity, ale Il. stupen trva
dIhSi ¢as, voda pri ohradzovanom vodnom toku presakuje cez hradzu a dalSie (Zakon &.
7/2010 Z. z.).

Z uvedeného vyplyva, Ze lll. stupen povodriovej aktivity je stanoveny tak, aby bolo zabezpe-
¢ené v€asné varovanie obyvatel'stva pre potreby ochrany Zivotov, zdravia a majetku, ale tiez Zi-
votného prostredia a hospodarskej ¢innosti. Z uvedeného vsak vyplyva, Ze vyhlasenie Ill. stupfia
povodnovej aktivity vzdy neznamena zaplavenie Uzemia a spdsobenie povodnovych $kod. V da-
tach mimoriadnych udalosti vedenych Centralnym riadiacim a monitorovacim strediskom sekcie
krizového riadenia sa v stipci ,Mimoriadna udalost* ¢asto vyskytuje informécia o vyhlaseni Il.
alebo lll. stupfia povodfiovej aktivity. Prave tu sa tiez uvadzaju dalSie informécie ako ,Privalovy
dazd*, ,Studpajuca hladina®, ,Povodeni” a dalSie. Podla definicie zo Zakona €. 7/2010 Z. z. je v§ak
povoden jav, pri ktorom voda zaplavuje Uzemia, ktoré zvy€ajne zaplavené nie su. Preto pri analy-
ze povodni, nie je mozné stanovit presnu pocetnost ich vyskytu a dalSie charakteristiky.

2 Statistika povodni na Gzemi Slovenskej republiky

Pre analyzu povodni pomocou $tatistickych metdd boli pouzité data o povodniach z Minister-
stva vnutra Slovenskej republiky. Pouzité data su z rokov 2013 az do oktébra 2023. Udaje o po-
vodniach za rok 2023 boli doplnené z mesacnych situacnych sprav, ktoré su verejne dostupné zo
stranky Ministerstva vnutra Slovenskej republiky.

Za roky 2013 az 2022 bol celkovy po¢et mimoriadnych udalosti na uzemi Slovenskej republiky
3436. Z tohto poctu mimoriadnych udalosti bolo celkovo 52,53 % povodni (Kubas, 2023). Celkovy
pocet povodni s rokom 2023 je doposial 2035. Priemerna hodnota vyskytu povodni za sledova-
né obdobie je 185 povodni. RozloZenie povodni v jednotlivych rokoch v8ak nebolo rovhomerné
o ¢om svedcia roky s extrémnymi hodnotami z hladiska rozdelenia v minime aj v maxime. Roz-
delenie a pocCet povodni na Uzemi Slovenskej republiky v rokoch 2013 az 10/2023 je zobrazené
na nasledujucom grafe €. 1.
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Graf 1 Pocet povodni na Uzemi Slovenskej republiky v rokoch 2013-10/2023

Number of floods in the Slovak Republic in 2013-10/2023

Zdroj: (zdroj MVSR?)

Na grafe 1 m6zeme vidiet, Ze najviac povodni sa v sledovanom obdobi vyskytlo v roku 2020.
Vysoky pocet vyskytov tejto mimoriadnej udalosti bol tiez v rokoch 2014 a 2021. V roku 2023 bolo
do mesiaca oktdber 230 pripadov povodni, €o je tiez vyrazne nad priemerom. Rozdiel medzi naj-
vy8Sou hodnotou v roku 2020 a najniZSou v roku 2022 je 345 povodni. Pri pohlade na trendovu
Ciaru je vidiet, Ze pocCet povodni ma z roka na rok stupajuci trend. Z hladiska hodnotenia Uzemia
a vyskytu povodni je potrebné urcit poetnost vyskytu povodni v jednotlivych krajoch, okresoch
a obciach. Nasledujuci graf 2 a 3 znazornuje poc€etnost’ a relativnu po€etnost’ povodni za sledo-
vané obdobie v krajoch Slovenskej republiky.

Graf 2 Pocet povodni v krajoch Slovenskej republiky

Number of floods in the regions of the Slovak Republic

Zdroj: (zdroj MVSR?")
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Graf 3 Relativna po€etnost’ povodni v krajoch Slovenskej republiky

Relative frequency of floods in the regions of the Slovak Republic

Zdroj: (zdroj MVSR™)

Pri pohlade na grafy 2 a 3 je vidiet, Ze najviac povodni za sledované obdobie rokov 2013 az
2023 bolo v PreSovskom samospravnom kraji. Najmenej povodfiami zasiahnutym krajom je Bra-
tislavsky samospravny kraj. V najviac zasiahnutom kraji bolo az o 743 povodni viac, ako v naj-
menej zasiahnutom kraji. Percentualny podiel PreSovského kraji je 37,54 %. Spolu s KoSickym
samospravnym krajom bolo na vychodnom Slovensku 48,40 % vSetkych povodni za sledované
obdobie. Najmenej zasiahnuta Cast’ Uzemia Slovenskej republiky je zapadné Slovensko, ktoré
postihlo 15,04 % vSetkych povodni. Druhym krajom v pocte povodni je Banskobystricky samo-
spravny kraj s po¢tom 345. Priemerna hodnota na kraj v pocte povodni, ktora je vSak ovplyvnena
extrémnymi hodnotami je 254. Na z&klade toho vidiet, Ze nadpriemerny vyskyt povodni za sledo-
vané obdobie bol na strednom a vychodnom Slovensku.

Z celkového poctu 79 okresov Slovenskej republiky zasiahli povodne 73. Najvy$Si pocet po-
vodni na zapadnom Slovensku potvrdzuju tiez najzasiahnutejSie okresy. Najviac zasiahnutym
okresom z hladiska vyskytu povodni je okres Bardejov. Celkovo sa tu za sledované obdobie vy-
skytlo 160 povodni, ¢o je oproti priemeru 28 povodni a druhej najvy$sej hodnote extrémny vyskyt.
V poradi druhy a treti najviac zasiahnuty okres bol okres PreSov, resp. okres Kosice- okolie. Naj-
menej zasiahnutym okresom s jednou zaznamenanou povodiiou je okres Pezinok a Velky Krtis
(CMRS, 2013-2022).

Pocet povodriou zasiahnutych obci bol za sledované obdobie 1172, ¢o je celkovo 40,55 %
z celkové poctu obci na Slovensku (CMRS, 2013-2022)(Pocet obci, 2023). Najviac zasiahnuté
obce z hladiska poctu povodni boli prave z hore uvedenych okresov PreSov, Bardejov a KoSice-
okolie. Ide o obce Velky Sari$ s poétom povodni 8, Kechnec s po&tom 9 a obec Zborov z okresu
Bardejov s po¢tom povodni 16.

3 Ovplyvnovanie pofnohospodarskej poédy povodinami

Pdda je definovana v Zakone €. 220/2004 Z. z. o ochrane a vyuZivani polnohospodarskej
pbédy ako: ,prirodny utvar, ktory vznika bezprostredne na zemskom povrchu ako produkt vza-
Jjomného pbdsobenia klimatickych podmienok, organizmov, cloveka, reliéfu a materskych hornin®
(Zakon €. 220/2004 Z. z.).
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Polnohospodarskou pddou rozumieme pddu, ktora ma produkény potencial a je evidovana
v katastri nehnutelnosti. Polnohospodarska pdda sa deli na:

e ornu pédu,

« chmelnice,

e vinice,

* ovocné sady,

e zahrady,

» trvalé travnaté porasty (Zakon €. 220/2004 Z. z.).

Polnohospodarska p6da méze byt ohrozena degradaciou. Pod tymto terminom rozumieme
najma jej fyzikalne, chemické alebo biologické poskodenie a znehodnotenie. Degradacia polno-
hospodarskej pddy mdze mat rézne podoby. Su to napriklad vodnéa a veterna erdzia, zhutnenie
pbdy, kontaminacia rizikovymi latkami a iné. Pri erdzii polnohospodarskej pddy dochadza k strate
povrchovej vrstvy pédy, ktora je z hladiska Urodnosti najurodnejsia. V désledku tohto javu docha-
dza tiez k ubytku Zivin, humusu, organickej hmoty, ktoré ovplyvriuju kvalitu pody a teda jej pro-
dukény potencial (Zakon €. 220/2004 Z. z.).

K vodnej erdzii pédy dochadza vtedy, ak pri vysokom uhrne zrdZzok na ur€itom uzemi straca
pbdda svoju retenénu schopnost. Reten¢na schopnost pody je pritom ovplyvnena niekolkymi fak-
tormi. Tieto faktory su poédny typ a jeho zrnitost, Struktura, priepustnost’ a obsah humusu (Makov-
nikova, 2022). Zhuthovanie pofnohospodarskej pédy, resp. ornej pédy na poliach znizuje retenc-
nu schopnost’ pody a prispieva tak k rychlejSiemu odtoku vody a povodniam (Povodne, 2018).
Najviac ohrozenymi oblastami Slovenskej republiky pre vodnu eréziu polnohospodarskej pody
su pahorkatiny, kotliny, horské a podhorské oblasti (Sobocka, 2005). Medzi jedny z hlavnych pri-
¢in degradacie p6dy mézeme zaradit opakujice sa obdobia sucha a povodni (Sobocka, 2018).

Pri analyze dopadu povodni na pofnohospodarsku pddu boli vyuZivané tdaje z databaz Sta-
tistického dradu Slovenskej republiky a zo suhrnnych informacii o priebehu a nasledkoch po-
vodni na Uzemi Slovenskej republiky, ktoré su dostupné na internetovej stranke Ministerstva
zivotného prostredia. V tychto spravach su udaje o druhu zaplaveného Uzemia a jeho rozlohe
v hektaroch v polro€nych obdobiach. Polnohospodarska péda sa tu vSak nedeli dalej na jednot-
livé typy. V nasledujucej tabulke 1 su zobrazené hektarové rozlohy jednotlivych krajov a uda-
je o velkosti zaplaveného Uzemia polnohospodarskej pddy v hektaroch. Sledované obdobie je
v rozmedzi rokov 2013 az 2022.

Tab. 1 Rozloha pofnohospodarskej pody zasiahnuta povodfiami za roky 2013-2022

Area of agricultural land affected by floods 2013-2022

. . Rozloha polnohos- Zaplavgné pol’rjo- % zapla\{enej .pohl’no-
Kraj Rozloha kraju [ha] i HEN hospodéarska péda | hospodarskej pody
podarskej pody [ha] [ha]
Bratislavsky 205 261,9 89 471,3 572,66 0,64%
Trnavsky 414 629,9 287 349,4 2195,66 0,76%
Trenciansky 450 181 181 546,5 1071,02 0,59%
Nitriansky 634 376,4 464 003,2 7036,82 1,52%
Zilinsky 680 844,7 238 377,7 1847,28 0,77%
Banskobystricky 945 399,2 406 837,9 2055,07 0,51%
PreSovsky 897 268,2 372 164,1 3047,16 0,82%
Kosicky 6754325 332 590,5 2693,86 0,81%
Spolu 4903 393,8 2 372 340,6 20 519,5 -

Zdroj: (zdroj SUSR'™ 2')

Za roky 2013 az 2022 bolo najviac zaplavenej polnohospodarskej pédy v Nitrianskom samo-
spravnom kraji. Celkovy podiel zaplaveného uzemia polnohospodarskych pdd k celkovej vymere
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tychto pdd v jednotlivych krajoch bol za roky 2013-2022 v rozmedzi od 0,51 % v Banskobystric-
kom kraji, do 1, 52 % v Nitrianskom kraji. Plocha zaplaveného Uzemia polnohospodarskej pody
za jednotlivé roky je znazornena na grafe 4.

Graf 4 Plocha zaplaveného Uzemia polnohospodarskej pody za roky 2013-2022

Flooded area of agricultural land 2013-2022

Zdroj: (zdroj MZPSR™)

Na grafe 4 je vidiet, Ze najvacsia plocha polnohospodarskej poédy bola zasiahnuta povodiami
v roku 2013. Je to 56,05 % z celkovej zaplavenej plochy polnohospodarskej pédy na uzemi Slo-
venskej republiky za roky 2013-2022. Najvacsi podiel na tejto zaplavenej ploche ma Nitriansky
samospravny kraj. Zaplavena pofnohospodarska péda v Nitrianskom kraji v roku 2013 bola cel-
kovo 5982,77 hektaru (Informacie, 2023).

V informaciach o priebehu a nasledkoch povodni sa okrem zaplavenej polnohospodarske;j
plochy nachadzaju tiez udaje o zaplavenej ploche intravilanu obci a zaplavenej ploche lesnej
pody. Na nasledujucich grafoch €. 5 a 6 je zobrazeny percentualny podiel zaplavenej polnohos-
podarskej pody k ostatnym Gzemiam a pocet hektarov zaplavenej polnohospodarskej pédy k os-
tatnym Uzemiam. Pod ostatnym Uzemim rozumieme lesnu pddu a intravilan obci.
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Graf 5 Podiel zaplavenych pléch uzemi

Percentage of flooded areas of territories

Zdroj: (zdroj MZPSR™)
Graf 6 Porovnanie poctu hektarov zaplaveného Uuzemia

Comparison of the number of hectares of flooded area

Zdroj: (zdroj MZPSR™)

Celkova plocha zaplavenej polnohospodarskej pddy za roky 2013-2022 55,44 % z celkovej
zaplavenej plochy za toto obdobie. Pri pohlade na graf 6 mézeme vidiet, Ze najvacsi vplyv na
toto obdobie mali povodne v roku 2013.
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4 Posudenie vplyvu zaplaveného uzemia na urodnost’

Pre posudenie vplyvu povodni na polnohospodarsku pdédu boli vybrané udaje o hektarovej
urode obilnin za roky 2013-2022. Hektarova Uroda je priemerna uroda urcitej plodiny zo zberovej
plochy jedného hektara. Merna jednotka hektarovej urody je tona / hektar [t/ha]. Hektarova uroda
sa vypocita ako podiel zozbieranej urody v tonach a celkovej plochy zberného tzemia. Vysledna
hodnota vyjadruje Urodnost pody a teda jej efektivitu pre produkciu potravin (Hektarova uroda,
2023)(Crop Yield, 2022). Vzhladom na to, Ze vodna erdzia pddy ma za nasledok odliv urodnej
vrstvy polnohospodarskej pddy, je tento ukazovatel vhodny na posudenie vplyvu zaplavenej plo-
chy polnohospodarskej pddy, na jej hektarovu urodu. Nasledujuca tab. 2 zobrazuje hektarovu
urodu obilnin pre jednotlivé kraje Slovenskej republiky za roky 2013-2022.

Tab. 2 Hektarova uroda obilnin podla krajov za roky 2013-2022

Hectares of cereal harvest by region for 2013-2022

. Roky

. 2022 | 2021 | 2020 | 2019 | 2018 | 2017 | 2016 | 2015 | 2014 | 2013
Bratislavsky 457 | 514 | 586 | 488 | 512 | 3,43 | 6,23 | 473 | 559 | 45

Trnavsky 493 | 6,64 | 6,85 | 558 | 588 | 451 | 7,15 | 5,63 | 6,35 | 5,14
Trenciansky 544 | 567 | 585 | 513 | 493 | 483 | 586 | 494 | 581 | 4,22
Nitriansky 482 | 6,78 | 6,73 | 593 | 6,23 | 534 | 7,33 | 542 | 6,89 | 4,95
Zilinsky 463 | 437 | 478 | 466 | 42 | 458 | 495 | 437 | 4,52 | 3,89
Banskobystricky | 4,28 | 4,72 | 4,63 | 4,47 | 415 | 423 | 496 | 416 | 512 | 3,4

Presovsky 401 | 3,76 | 4,15 | 3,79 | 381 | 4,11 | 425 | 411 | 4,12 | 3,33
Kosicky 478 | 56 | 588 | 516 | 494 | 56 | 582 | 479 | 558 | 3,88

Zdroj: (zdroj SUSR?)

Nasledujuca tab. 3 obsahuje celkovu hektarovu urodu obilnin za roky 2013-2022.

Tab. 3 Celkova hektarova uroda obilnin za roky 2013-2022

Total cereal harvest per hectare 2013-2022

Rok
Urodat/ha | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
4,49 6,04 5,08 6,43 4,86 5,43 5,34 6,13 6 4,75

Zdroj: (zdroj SUSR?)

Nasim predpokladom pri skimani vplyvu povodni a najma zaplavenej polnohospodarskej
pbddy na urodnost pddy je nepriama linearna zavislost. Pri vacSej ploche zaplavenej polnohospo-
darskej pody, existuje predpoklad, Ze jej hektarova urodnost bude nizsia. Odplavena Urodna vrs-
tva pédy a dalSie faktory by mali mat vplyv na celkovu Urodu. Pre skimanie Statistickej zavislosti
boli pouzité udaje o celkovej hektarovej Urode za sledované obdobie rokov 2013 az 2022 a cel-
kovej ploche zaplavenej polnohospodarskej pody za tieto roky. Statistick( zavislost sme skamali
pomocou koeficientu korelacie.

V naSom pripade je nezavislou premennou zaplavena plocha polhohospodarskej pédy a za-
vislou premennou je hektarova uroda. Koeficient korelacie v tomto pripade dosiahol hodnotu
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-0,39. Vysledna hodnota zaporného koeficientu potvrdzuje predpoklad, Ze pri zvySovani zapla-
venej plochy polnohospodarskej pddy bude hektarova uroda obilnin klesat. Hodnota koeficientu
je v8ak prili§ nizka. Podla schémy intenzity Statistickej zavislosti spada vysledny koeficient do
rozsahu -0,4 az -0,1, &o sveddi o slabej $tatistickej zavislosti (Chajdiak, 2010). Dalej sme skiamali
zavislost medzi hektarovou urodou obilnin za sledované obdobie v jednotlivych krajoch a zapla-
venou plochou polnohospodarskej pody v tychto krajoch. Statisticka vyznamnost, resp. silna za-
vislost v rozsahu -0,7 az -1 nebola preukazana v Ziadnom z krajov. NajvysSiu Statisticku zavislost
sa podarilo odhalit v Banskobystrickom samospravnom kraji. Koeficient korelacie tu dosahoval
hodnotu -0,59, ¢o znadi strednu Statistickil zavislost. MenSi koeficient korelacie, ktory vsak sta-
le spada do strednej zavislosti bol zisteny pri Nitrianskom a Tren¢ianskom samospravnom kraji
s hodnotami -0,44 a -0,41. Ostatné kraje dosahovali slabu, resp. Zziadnu zavislost.

Zaver

Povodne su najCastejSie sa vyskytujucou mimoriadnou udalostou v podmienkach Slovenskej
republiky. Ich vyskyt mé& z roka na rok stupajuci trend. Preto je nevyhnutné analyzovat ich vplyv
na jednotlivé zlozky uzemia, medzi ktoré patri aj polnohospodarska pdda. Prostrednictvom koe-
ficientu korelacie dvoch alebo viacerych premennych vieme odhalit vplyv, resp. zavislost medzi
tymito premennymi. V naSom prispevku sme sa rozhodli skumat vplyv povodni na polhohospo-
darsku pédu. Konkrétne sme skimali vplyv zaplaveného Uzemia polnohospodarskej pddy vodou
z povodni a hektarovu Urodu tejto pody. Hektarova uroda je ukazovatel trodnosti poddy vzhladom
na vyprodukovany objem polnohospodarskych plodin. Urodnost pddy zavisi od réznych faktorov.
Jednym z tychto faktorov je tiez obsah humusu a organickych latok vo vrchnej vrstve pody, ktora
je najviac ohrozena fyzikalnou degradaciou. Prave vodna erézia spdsobuje odplavovanie Urodnej
vrstvy pbdy, ktora méze mat vplyv na celkovu produkciu pofnohospodarskej produkcie. Na zakla-
de vypocitanych koeficientov mbézeme tvrdit, Ze neexistuje vyznamna Statisticka zavislost medzi
plochou zaplaveného Uzemia a hektarovou urodou polnohospodarskej pddy. Na tento vysledok
moze vplyvat niekolko faktorov. Jednym z nich je napriklad percentualne maly podiel celkovej
zaplavenej plochy polnohospodarskej pody vodi jej celkovej vymere. Dal§im obmedzenim vysku-
mu je dostupnost potrebnych dat. Udaje o ploche zaplavenej polnohospodarskej pddy st verejne
dostupné, av8ak sleduje sa iba celkova suma za jednotlivé polroky v jednotlivych krajoch. Pre
identifikovanie detailnejSich suvislosti a vplyvov by bolo potrebné disponovat udajmi z okresov
a jednotlivych uzemi obci. Tieto udaje navySe nezohladnuju rozdelenie pofnohospodarskej pody
na jej jednotlivé typy ako je orna pdda, vinice, trvalé travnaté porasty a pod. Dal$im obmedzenim
su udaje o povodniach, ktoré neobsahuju Standardizované informacie o pri¢inach a nasledkoch.
Z uvedenych dat nie je mozné ziskat presnu informaciu o tom, ¢i povodef naozaj zaplavila urcité
uzemie alebo iSlo iba o vyhlasenie stupna povodriovej aktivity.

Analyzy vplyvov jednotlivych mimoriadnych udalosti su dbélezité pri odhalovani suvislosti
a vplyvov na konkrétne uzemie. Na zaklade identifikovania vztahov a suvislosti je mozné kvalit-
nejSie a presnejsSie hodnotenie zranitelnosti tzemia. Hodnotenie zranitelnosti konkrétneho uze-
mia je pritom nevyhnuté pre celkové hodnotenie rizik tohto izemia. Poznanie miery rizika, pricin
vzniku krizovych javov, ich vplyvov a nasledkov je zakladny predpoklad pre najdblezitejsiu fazu
krizového riadenia, ktorou je prevencia.
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Prieskum spotrebitelského spravania pri nakupe biopotravin
Research on consumer behavior towards purchasing organic food

Enik6 KORCSMAROS* — Lilla FEHER** — Adriana KINCZEROVA***

Abstract

The subject of the study is the investigation of consumer behavior about organic food, which has
also undergone significant changes in our country in recent years. Since organic production is
a prerequisite for solvent demand, the research aims to identify factors that hinder or support the
consumption of organic food. The research is based on the collection of secondary and primary
information. As part of secondary research, it presents the organic food market from a marketing
point of view, with special attention to factors influencing consumer behavior. It examines the
specific situation of stores focused on the distribution of organic food, which requires the use of
non-traditional marketing tools. Subsequently, the primary survey itself is carried out using ques-
tionnaire research. The analysis of the collected data is carried out using descriptive statistics
and is shown in graphs.

Keywords:
consumer behavior, organic products, green living, organic food market

JEL Classification: M39, Q59, R13

Vyber témy nadej Studie bol inSpirovany zdravym a ekologickym Zivotnym Stylom, ktory okrem
iného zahffia zdravie &loveka a jeho prostredia. Clovek povaZuje svoje telesné a duevné zdravie
za UpInu samozrejmost. Nanestastie sa ho nauci skuto¢ne cenit az ked Uplne, alebo v lepSom
pripade Ciasto¢ne o svoje zdravie pride. Spotrebitelia sa pri svojom rozhodovani ¢asto uchyluju
namiesto ochrany svojho zdravia k rieSeniam, ktoré mézu byt nebezpecné alebo sSkodlivé, upred-
nostriujuc vlastné pézitky a vasne. Pri vyrobe niektorych vyrobkov sa do ingrediencii pridava ex-
trémne mnozstvo Skodlivych latok, ktoré robia vyrobok krajsim, va¢sim a dokonca aj lacnejSim
tak, Ze pri tom vyslovene po$kodzuji fudsky organizmus (BUDAI-SANTHA, 2011; KERTESZ-
TOROK, 2021; KUN-KISS, 2021; MACHOVA-ZSIGMOND-BAKO-SEBEN, 2022). Popri tom s
Coraz viac rozs$irené civilizacné choroby, ktoré nesSetria ziadnu vekovu kategoriu. V uplynulych
niekolkych desatrociach vSak nastala zmena, kedy urc¢ita ¢ast konzumnej spolo¢nosti zac¢ala vy-
uzivat spésoby, ako sa chranit pred destruktivnym prostredim.

Od polovice devatdesiatych rokov 20. storoCia sa u nas vypracovavaju oficialne vykazy o urod-
nych ekologickych plochach, ktoré presli konverziou, alebo su v Studiu prechodu. Zatial ¢o Cast
podnikov v hospodarstve vidi tuto moznost ako prilezitost, iné podniky nie su si isté, ¢i by do-
siahli rovnakd mieru zisku, ako ked budd pokragovat v tradiénom spdsobe vyroby (FERTO-MI-
ZIK, 2016). Je povzbudivé, Ze sa vytvoril Siroky okruh spoluprace, zomknutie, ciefom ktorého je
okrem propagacie ekologického polnohospodarstva aj podpora zdravého Zivotného Stylu, ochra-
na zivotného prostredia a vyroba kvalitnych a udrzatelnych produktov. Do popredia sa ¢oraz viac
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dostava preventivne zdravotné povedomie. Popri fyziologickom vyzname zékladnej vyzivy sa
stdva vyZiva vyznamnym nastrojom na podporu zdravia a prevenciu choréb.

Zaujem o ekologické potraviny v uplynulych rokoch narastol, a to najma v suvislosti s vplyvom
tradi€ného polnohospodarstva na ludské zdravie a Zivotné prostredie. V su€asnosti je jednym
zo zé&kladnych problémov tradi€nych polnohospodarskych podnikov postrekovanie, pouzivaju
obrovské mnozstva chemikalii na boj proti roznym Skodcom (ARIAS-OLIVA et al., 2021). Zvie-
rata chované na konvencénych farmach su obvykle chované v pomerne zlych podmienkach sp6-
sobom, ktory sa v plnej miere liSi od tradi¢ného chovu. V désledku toho sa na takychto farmach
objavuje mnozstvo ochoreni zvierat, ktoré sa snazia riesit dlhodobou lie€bou antibiotikami (MA-
CHOVA-ZSIGMOND-BAKO-SEBEN, 2022). V sucasnosti su na Slovensku mnohi, ktori vedia,
Ze zmenou svojho Zivotného Stylu si mézu zlepSit zdravie a Zit kvalitnejSi a dIhSi Zivot. Toto po-
skytuje priestor pre ekologické polnohospodarstvo, oznacované aj ako organické alebo alterna-
tivne pofnohospodarstvo, ktoré je zaloZzené na organickej rastlinnej vyrobe a organickom chove
zvierat. Hlavnym ciefom je produkcia zdravych potravin, zachovanie prirodzenej Urodnosti pody,
Setrné vyuzivanie prirodnych zdrojov a pouzivanie technolégii a pofnohospodarskych postupov
Setrnych k Zivotnému prostrediu. Ciefom ekologického polnohospodarstva nie je kvantitativha
produkcia potravin, déraz je hlavne na kvalite vyrabanych potravin. Slovensky trh s biopotravina-
mi sa v poslednych rokoch rozsiril, v su¢asnosti je mozné kupit rézne biopotraviny, avSak ponuka
je eSte stale obmedzena. Dnes existuje v mnohych rozvinutych krajinach Siroka $kala biopotra-
vin, sortiment tychto potravin je v podstate totozny so sortimentom tradi¢nych potravin. Vyber
ekologickych potravin od slovenskych vyrobcov je pomerne obmedzeny a zahffa iba urcity sor-
timent biopotravin, ale ani kompletna ponuka ekologickych potravin na Slovensku neuspokojuje
potreby spotrebitefov. Na Slovensku su biopotraviny dostupné len v niektorych obchodnych re-
tazcoch alebo Specializovanych predajniach, o ma tiez negativny vplyv na dopyt. Spotrebitelia
z toho dovodu este stale radSej uprednostriuju tradi¢né potraviny oproti biopotravinam. Faktom
je aj to, Ze Cast spotrebitelov odradza od nakupu aj cena biopotravin, preto si vyberaju potraviny
pochadzajuce z tradi€ného pofnohospodarstva. VySka ceny dokaze mimoriadne ovplyvnit rozho-
dovanie spotrebitelov. Tato cenova senzibilita je vo vacésine pripadov dévodom toho, preco ku-
pujuci preferuju SkodlivejSie vyrobky horsej kvality pred organickymi vyrobkami (COASE, 2004;
KOLTAI, 2010; KERTESZ-TOROK, 2021).

Situacia na trhu bio vyrobkov

Vyskumy poslednych obdobi potvrdzuju, Ze vyziva Gzko suvisi so zdravim. Svetové organiza-
cie sa snazia rozvijat a podporovat programy na podporu zdravia, na vytvaranie a rozvoj polno-
hospodarskych podnikov. Jednym zo spdsobov takéhoto hospodarenia je ekologické polnohos-
podarstvo, ktoré je jednym zo zakladov trvale udrzatelného rozvoja.

V prvom rade je potrebné zadefinovat, o sa rozumie pod biopotravinami. Na Slovensku sa
obvykle takéto vyrobky rozliSuju oznacenim ,eko”. Samotna skratka slova bio pochadza zo slo-
va bioldgia, preto sa mnohi domnievaju, Ze tieto vyrobky su Uplne bez chemikalii, o vSak uplne
nezodpoveda skutocnosti. Cielom ekologickej vyroby je vytvorit udrzatelny systém riadenia pof-
nohospodarstva, snaha o produkciu vyrobkov vynikajucej kvality. Produkciu biopotravin reguluje
niekolko predpisov. Poziadavky na produkciu biopotravin uréuje Nariadenie Rady ¢. 834/2007 (z
28. juna 2007), a Nariadenie Eurdpskej komisie ¢. 889/2008 (z 5. septembra 2008).

Charakteristiky bio vyrobkov (LACKO-BARTOSOVA, 2005):

» Obsah vitaminov je v takejto zelenine a ovoci vysSi, €o pripisuju vedci Ciastocne eliminacii
herbicidov a giastoéne systému doplifiania Zivin v ekologickom polnohospodarstve.

» V ekologickych vyrobkoch mozno vykazat niZsi obsah tazkych kovov, ale o to viac stopo-
vych prvkov a mineralnych latok.

* V ekologickej rastlinnej vyrobe je zakazané pouzivat chemicky rozpustné zdroje zivin
a dusikaté hnojiva, preto tkaniva rastlin obsahuju menej vody a rastliny rastd pomalSie.
Vy$Si obsah susiny v rastlinach dokazatelne preukazuje lepSiu skladovatelnost. Vo vyrob-
koch, ktoré nepochadzaju z ekologickej vyroby mozno vykazat zvysky herbicidov (vyskumy
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ukazuju, ze az u 75% rastlin boli najdené takéto zvysky). Naproti tomu sa u bio vyrobkov
vyskytuju rezidua v ovela mensej miere. Zial neda sa Uplne zabranit tomu, aby sa do bio
vyrobkov nedostali podobné toxiny. Aj ekologicka vyroba je vystavena takym znecisteniam
ako su kontaminanty pochadzajuce zo zavlahovej vody, vzduchu a zrazok. AvSak vyrobco-
via sa snazia zabezpecit, aby sa do vyrobkov uz nedostali ziadne dalSie nebezpecné latky.
Tym padom je nas organizmus pri detoxikacii vystaveny mensej zatazi.

» Vyroba tychto vyrobkov reguluje pouzivanie pomocnych a pridavnych latok (E- &isla). Roz-
sah tychto pouzivanych latok je velmi Uzky, ale aj tie sa méZu pouZit iba vtedy, ak sa dana
potravina bez nich neda bezpecne vyrobit. Pri ich spracovani nie je povolené pouzivanie
geneticky modifikovanych organizmov.

* Vo vSeobecnosti sa pri degustacii ukazala ako chutnejSia verzia ovocia pochadzajuceho
z ekologickej vyroby. Napriklad v pripade jablka k tomu prispieva prijemny pomer cukru
a kyselin. KedZe maju bio zelenina a bio ovocie nizsi obsah vody, koncentracia véne a chuti
je ovela vyraznejsia.

» Priaznivejsi profil aminokyselin bol zisteny v Urode strukovin a bio obilninach, pravdepo-
dobne v désledku rozdielnych spdsobov pridavania dusika.

« U tych matiek, ktoré konzumuju biopotraviny bol v materskom mlieku zisteny vyssi obsah
nenasytenych mastnych kyselin a omega-3 mastnych kyselin.

» U tych muZov, ktori konzumuju biopotraviny bol zisteny o 30% vy3Si pocet spermii.

Podla platnej legislativy o oznacovani a ekologickych nariadeniach musia byt bio vyrobky
oznacené jasnym, dobre Citatefnym, neodstranitelnym znacenim tykajucim sa daného produktu.
(Rada Eurépskej Unie, 2007). Podla nariadenia platného v EU je mozné v pripade biopotravin
pouzit pridavné latky iba v tom pripade, ak sa bez nich prislu§na potravina neda vyrobit. Cize
mnozstvo toxinov, ktoré sa dostanu do organizmu je minimalne, ale kazdopadne ovela nizsie
ako ich prijimame do organizmu v pripade tradiénych potravin. Tym padom sa mdze znizit otra-
va nervového systému, pomer vyskytu alergii, oslabenie imunity. Podla viacerych studii vSak
biopotraviny ponukaju omnoho viac: obsah uzito¢nych latok je ovela vy$Si, obsahuju viac vita-
minov. Ich chut je intenzivnejSia, ¢o je dékazom toho, Ze neobsahuju iba vodu, a prave preto
vyhravaju aj v oblasti odolnosti a trvanlivosti. Napriek vSetkému, kedZe sa tieto potraviny dostali
do povedomia verejnosti nahle, resp. na mnohych férach sa nam snazia vysvetlit ako zdravo
zit, o si mame kupovat, aké potraviny mame konzumovat, pristupuje vacsina ludi k tejto téme
skepticky, stavaju sa k takymto potravinam zamietavo (Rada Eurdpskej unie, 2007). Tradi¢ni
spotrebitelia tvoria velku skupinu spotrebitelov, ktori udrziavaju tradicie, na zmeny reaguju zle,
alebo iba velmi tazko a pomaly. AvSak v Coraz va¢Som pocte mdzeme stretnut aj zodpovednych
spotrebitelov, pre ktorych je prvorady eticky charakter vyrobku a ochrana Zivotného prostredia.
Menej znamena viac, st vnimavi k jednoduchym, ale ekologickym produktom (ASVANYI-HID-
VEGI, 2020).

Ekologické vyrobky na slovenskom trhu sa objavili v roku 1994, pochadzali od slovenskych vy-
robcov bioproduktov a na trh boli uvedené po trojro€énom prechodnom obdobi. Dopyt po biopotra-
vinach uréuju popri dobre znamych faktoroch, dalSie faktory Specifické pre dopyt biopotravin.
Patria medzi nich: motivacia k nakupu biopotravin, cena ekologického vyrobku, dostupnost’ pre-
dajne s bioproduktami, stravovacie navyky spotrebitelov, dévera voci biopotravinam, informacie
o ekologickych produktoch (Ekologické potraviny, 2017).

Spotrebitel'ské trendy biopotravin a spotrebitel'ské spravanie
na trhu biopotravin

V zmysle zakona o ekologickom pofnohospodarstve sa za bioprodukt povaZuje surovina rast-
linného alebo Zivo&isneho pdvodu pochadzajuca z ekologického polnohospodarstva uréena na
vyrobu ekologickych potravin. Ekologické polnohospodarstvo zohladriuje Zivotné prostredie
a jeho Specifické zlozky zavedenim obmedzeni a zakazov tykajucich sa takych latok a praktik,
ktoré znecistuju alebo zvySuju riziko kontaminacie potravinového retazca. Okrem toho ekologic-
ké pofnohospodarstvo zabezpec&uje dobré Zivotné podmienky chovnych zvierat. Biopotravina je
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produkt z ekologického polnohospodarstva, ktory spifia kvalitativne a zdravotné poziadavky, na
ktoré bol vydany certifikat biopotraviny.

Spotreba potravin sa v su€asnosti stala zlozitym a komplexnym javom. Medzi najddlezitejSimi
ovplyviujucimi faktormi mézZeme skumat biologické, ekonomické, demografické, psychologické,
spolo¢enské, sociologické, kultirne a antropologické aspekty (LEHOTA, 2001).

Potraviny nesluzia len na uspokojovanie zakladnych zivotnych potrieb. V priebehu historie
bolo s vyzivou spojenych mnoho kulturnych a socialnych aspektov. Kvoli zrychlenému zivotné-
mu Stylu sa kupujuci snazia uSetrit svoj ¢as tym, ze si potrebné potraviny zaobstaraju podla
moznosti v jednom obchode (One Stop Shopping). Tuto potrebu uspokojuju velké predajné plo-
chy hyper- a supermaketingovych obchodnych retazcov, ktoré vznikli procesom koncentracie
maloobchodného predaja potravin (AGARDI-BAUER, 2000). V&ésina spotrebitelov v&ak uZ pri
vytvarani svojho zivotného Stylu zohladriuje nejaky aspekt suvisiaci urCitym spésobom so zdra-
vim. Dokonca u niektorych skupin spotrebitefov mézeme hovorit o kulte zdravia a harménie tela
a ducha.

Na zaklade analyzy odbornej literatiry mézeme skonstatovat, ze zmeneny Zzivotny $tyl ma
vplyv na preferencie spotrebitelov pri nakupe potravin, a Ze sa zapadoeurdpske tendencie obja-
vuju aj u nas. Na slovenskom trhu s potravinami este stale rozhoduje cenova senzibilita. Segment
zastupujuci realne hodnoty vykazuje cenovu senzibilitu predovSetkym z finanénych dévodov. Na
druhej strane mozno pozorovat, Ze sa objavil segment, u ktorého pri rozhodovani sa o nakupe
potravin narasta uloha ludskych hodnét. Skupiny spotrebitelov uprednostriujuce ludské hodnoty
sa snazia o bezpecnejsi a zdravsi zivotny Styl, resp. maju zvySené poziadavky na hodnotnejsie
travenie volného €asu (Trendy potravinarskeho priemyslu, 2017; KUN-KISS, 2021).

Spotrebitel'sky trh tvoria ti jednotlivci a domacnosti, ktori/ ktoré nakupuju sluzby a produkty pre
svoju osobnu spotrebu. Model Lewisa a Bridgera (2001) analyzuje typ su¢asného spotrebitela,
ktorého spotrebitelské rozhodovanie a spravanie determinuje nedostatok ¢asu a dovery. Vdaka
uvedomeniu si nebezpecenstiev tradi€ného stravovania a potravinovym Skandalom zohrava dé-
vera pri vybere potravin ¢oraz vacsiu ulohu. Uvedomenie si rizikovych faktorov spojenych s vyro-
bou potravin podnecuje spotrebitelov k vyhladavaniu vy$Sej kvality a zvySuje ich ochotu zaplatit’
vysSiu cenu.

Zivotny $tyl spotrebitelov dnednej doby sa vyznaduje ¢oraz vy$§imi odakavaniami a potrebou
rychleho uspokojovania svojich narokov. Vysoku kvalitu a vhodny pomer kvality a ceny povazuju
za samozrejmost, a neustale hfadaju optimalnu pridand hodnotu. Su velmi skepticki a zaberie
vela €asu a prace ziskanie si ich dovery a lojality. Pre trh s biopotravinami je stale velkou vyzvou
prekonat neddveru spotrebitelov.

Segment spotreby biopotravin, resp. trhova medzera pozostava z dvoch skupin: na jednej
strane je to angazované tvrdé jadro, €asto nakupujuci spotrebitelia, resp. spotrebitelia nakupu-
juci pravidelne, ale ovela zriedkavejSie. Medzi tymito dvoma skupinami existuju vyrazné rozdiely
v preferenciach spotrebitelov. V prvej skupine je uloha prirodnych, environmentalnych a etic-
kych aspektov délezitejSia ako v druhej skupine, kde prevladaju individualistické hodnoty (vlastné
zdravie, chut, p6zitok, kvalita atd’.). Narast dopytu po biopotravinach ma okrem preferencii spot-
rebitelov aj dalSie vyznamné uskalia, ktoré su v eurdpskych krajinach vefmi podobné. V pripade
angazovanych spotrebitelov je novym trendom integrovanie paralelne sa objavujuceho trendu
tykajuceho sa prevazne udrzatelnosti, resp. posun tymto smerom. Spotrebu biopotravin stimulu-
ju rastuce preferencie miestnych produktov, ekologické produkty Setrné k zivotnému prostrediu
a fair trade, resp. rastuce preferencie voci zivo¢isSnym produktom pochadzajicim z volného cho-
vu. Coraz &astejsie sa objavuju aj ndznaky zmeny preferencii (JAMBOROVA, 2009).
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Ekologické polnohospodarstvo na Slovensku

Podla definicie IFOAM, Medzinarodnej federacie hnuti za ekologické polnohospodarstvo je
ekologické polnohospodarstvo systém vyroby zamerany na zachovanie integrity pédy a volne
Zijucich Zivo€ichov a rastlin, ako aj zdravia ¢loveka. Je zaloZzené na prirodnych procesoch a vy-
hyba sa aplikacii Skodlivych latok. Ekologické polnohospodarstvo spaja tradicie, vedecky vyskum
a inovacie. Takymto spdsobom sa snazi chranit zivotné prostredie a vytvorit taky polnohospo-
darsky a potravinarsky priemysel, ktory podporuje zdravy zivotny Styl, pri€om zohladfiuje aj spo-
lo€enské a ekonomické aspekty (Bio vyskum, 2017). Konkurencieschopnost’ biopotravin by sa
dala vyrazne zleps$it pomocou marketingovych nastrojov, predovSetkym prostrednictvom infor-
macnych a komunikacnych nastrojov, realnych spotrebitel'skych cien a efektivnejSou distribuciou.
Marketing je taky spoloensky a riadiaci proces, v ramci ktorého jednotlivci a skupiny vytvaraju
produkty a hodnoty a tieto vymiefiaju za to, €o potrebuju alebo ¢o chcu (KOTLER, 2000). Mar-
keting ekologickych vyrobkov a biopotravin méZeme nazvat niche-marketingom alebo marke-
tingom trhového vyklenku, kedzZe jeho cielom je uspokojit' potreby Specifického segmentu trhu.
Z hladiska podniku je ddlezité, aby bol niche-marketing dostupny pre podnik, mal vyhovujuci
velkost a bol homogénny z hladiska jej potrieb. Ciefom niche-marketingu je ¢o najhlbsia a najdé-
kladnejSia znalost okruhu spotrebitelov, ¢o umoznuje maximalnu Specifikaciu produktov. Déraz
vytvara stabilita okruhu zakaznikov, €o je pre imidz spolo¢nosti mimoriadne priaznivé. V nepo-
slednom rade je nevyhnutné sledovat meniace sa potreby a neustéle vyvijat produkty. (LEHOTA,
2001), (MALHOTRA, 2008). Ekologicky marketing mézeme identifikovat aj ako komplexné za-
meranie marketingovych nastrojov a stratégii v zaujme zlepsenia prirodzeného prostredia Zivych
organizmov a Cloveka, resp. v zaujme znizenia zataze na zivotné prostredie a podpory ekologic-
ky uvedomelého spravania sa spotrebitefov. (KRETTER, 2005).

Podla Borekovej (2006) je na Slovensku ekologické polnohospodarstvo organizovany sys-
tém vyroby, spracovania a predaja, ktory podlieha nezavislej kontrole a certifikacii. Ekologic-
ké polnohospodarstvo vykonavané podla pravidiel IFOAM najviac zodpoveda myslienke trvalo
udrzatelného pofnohospodarstva. Podla Norrmana — Oredssona (2002) sa ekologické polno-
hospodarstvo praktizuje takmer vo vSetkych krajinach sveta, a mnozstvo pofnohospodarskej
pbddy a bioproduktov v8ade narastd, ide o novy globalny trend. Polnohospodarstvo je jednym
z odvetvi hospodarstva, ktorého ulohou je zabezpetit' vyZivu obyvatelstva, ¢o je nevyhnutné
pre jeho existenciu. NajdélezitejSim nastrojom vyroby je pbdda, charakteristicka ¢innost’ je ob-
rabanie pody, pestovanie rastlin a chov zivocichov. O ekonomike Slovenska mozno v zasade
skonstatovat, Zze UspeSne dobieha ekonomiku ostatnych Elenskych Statov unie, kedze rastie
rychlejsie ako je priemer v EU. V su&asnosti existuju na Slovensku stovky ekologickych fariem,
producentov. Kym v roku 2007 bolo evidovanych v krajine iba 200 ekologickych fariem, v roku
2017 ich bolo uz 439, v roku 2018 az 535 (Potravinari, 2019, online), (Rozvoj ekologického pol-
nohospodarstva na Slovensku, 2009). Nasledujuci graf znazorfiuje vyvoj ekologickych fariem
zaregistrovanych Ustrednym kontrolnym a sku$obnym tstavom polnohospodarskym (UKSUP)
v rokoch 1991- 2021.
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Graf 1 Vyvoj ekologickych fariem zaregistrovanych UKSUP v rokoch 1991-2021

Development of organic farms registered by the UKSUP between 1991 and 2021

Zdroj: UKSUP (2021)

Tab. 1 Vyvoj ukazovatelov ekologickej polnohospodarskej vyroby pre roky 2020—2021

Development of indicators for organic agricultural products for the years 2020-2021

EVP ukazovatele' 2020 2021 % rozdiel v porovnani s rokom 2020°

Vyrobcovia biopotravin? 114 125 + 9,65

Zdroj: UKSUP (2021)

" OAP (Organic agricultural production) indicators, 2 producers, * % difference compared to
2020

VyS8Sie uvedena tabulka predstavuje vyvoj ukazovatelov ekologickej polnohospodarskej vyro-
by pre jeden rok (pre roky 2020 — 2021).

Riadenie Slovenskej republiky v oblasti rozvoja ekologickej vyroby zavisi od pravnych podmie-
nok EU (SCHLOSSEROVA — JURSIK, 2009). Ro¢ny nérast trhu s biopotravinami je v krajinach
EU okolo 25% (SCHLOSSEROVA — JURSIK, 2009).

Kontrolné a certifikacné ¢innosti v ekologickom polnohospodarstve vykonava spolo¢nost ,Na-
turalis SK-02-BIO* (Naturalis, 2019).
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Obrazok 1 Naturalis SK, s. r. 0.

Naturalis SK, I. t. d.

Zdroj: Spolo¢nost Naturalis (2019)

V najblizSich rokoch mozno aj u nas ofakavat pozitivny narast po€tu ekologickych vyrob-
cov, ako aj spracovatelov rastlinnych a Zivo€iSnych organickych produktov, kedZe v uplynulych
rokoch pocet Ziadosti o registraciu do systému ekologického polnohospodarstva prudko rastie
(Naturalis, online).

Metodicky postup

V pripravnej faze nasho vyskumu sme charakterizovali problematiku vyskumu, zadefinovali
sme hlavny ciel, vedlajSie ciele a sformulovali hypotézy. Nasu Studiu sme chceli doplnit' aj o vy-
sledky nasho vlastného vyskumu. V ramci naSho vyskumu sme pouzili dotaznikovy prieskum,
ktory sme uverejnili online na internete a bol zamerany na konkrétnu cielovu skupinu. Pri zosta-
vovani dotaznika bolo nasim ciefom oboznamenie sa s udajmi kvantitativneho charakteru a ich
analyza. Kvantitativny vyskum poskytuje kvantitativne, Ciselné alebo Statistické vysledky, ktoré
mozno s vysokou spolahlivostou pouzit v ramci analyzy. Pri zostavovani dotaznika sme upred-
nostnili uzavreté otazky. Otazky boli jednoduché, fahko zodpovedatelné, ulahujuc aj tym odpo-
vede respondentov. Dotaznik sme vyhotovili v madarskom jazyku. Dotaznik pozostaval spolu zo
17 otazok. V dotazniku sme pouzili v prvom rade uzavreté otazky, kedze sa jednoduchsie a jed-
noznacnejSie vyhodnocuju. Pokladali sme vSak za ddlezité aj moznost vyjadrenia vlastného na-
zoru vyberom z viacerych moznosti. Odpovedanie bolo dobrovolné.

Cielovu skupinu tvorili Studenti denného a externého Studia Fakulty ekondmie a informatiky
Univerzity Jana Selyeho. Spolu bolo vyplnenych 112 dotaznikov. Odber vzoriek sa uskuto¢rioval
od 11. septembra 2023 do 25. septembra 2023, &iZe trval dva tyzdne. Vysledky ziskané pomo-
cou dotaznika sme spracovali pomocou programu Microsoft Excel, subezne sme pouzili program
Word na usporiadanie tabuliek a obrazkov.

Informécie ziskané prostrednictvom dotaznika vo vyznamnej miere pomohli pri uspeSnosti
nasho vyskumu a dosiahnuti cielov. Prvoradym ciefom nasej prace bolo objasnit spotrebitelské
spravanie na trhu s ekologickymi potravinami, faktory ovplyviiujuce nakupné spravanie spotrebi-
telov, resp. zvySit povedomie nasich Studentov o vyzname zdravého zivotného Stylu, oboznamit
ich s moznostami zdravého stravovania aj prostrednictvom tejto vyskumnej prace.

Nase vedlajSie ciele boli nasledovné:

» podla vzorky pozostavajucej zo 112 respondentov, ktora sluzi na vyhodnotenie poznatkov
o ekologickych potravinach, zistit, aké su spotrebitelské preferencie cielovej skupiny pri
nakupovani ekologickych potravin,

 zistit droven informovanosti spotrebitelov o ekologickych potravinach,

« zistit, aké su prekazky pri rozhodovani o ndkupe ekologickych potravin,

« zistit, aké su najcastejSie pouzivané spdsoby zaobstaravania si ekologickych potravin,

» sformulovat zavery a odporucania tykajuce sa rieSenia tejto situacie.
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Hypotézy nasho vyskumu boli nasledovné:

F1: prva hypotéza hovori, ze podla Studentov naSej fakulty su biopotraviny z hfadiska ich kva-
lity vyhovujuce, avSak drahé.

F2: podla druhej hypotézy je délezité, aby biopotraviny pochadzali od domacich vyrobcov.
F3: podla tretej hypotézy su hlavnym miestom obstaravania biopotravin klasické trhoviska.

F4: Stvrta hypotéza hovori, Ze pri nakupe potravin je najdélezitejSim hladiskom ich cena.

Vlastna praca — analyza vysledkov dotaznikového prieskumu

Skupinu subjektov, ktori vyplnili nas dotaznik, tvorili Studenti Fakulty ekondmie a informatiky
Univerzity J. Selyeho. Dotazniky boli zverejnené na online platformach bezprostredne pre cie-
lovu skupinu. Po vyskume prebiehajucom dva tyZzdne sme obdrzali 112 vyplnenych dotaznikov.
Vacsina respondentov boli Zzeny (55%), ¢o odraza zlozenie Studentov Fakulty ekonémie a infor-
matiky, pretoze vacsinu Studentov fakulty tvoria zeny.

Vysledok vyskumu ukazuje, ze spomedzi opytanych si 43% vzdy pozrie, aké je zlozenie po-
travin, ktoré si chce kupit. Po preskimani odpovedi sme dospeli k zaveru, ze pre vysoké percen-
to respondentov plati, Ze im zalezi na kvalite a zlozeni potravin, ktoré si kupuju a je to pre nich
dolezité.

Graf 2 Délezitost zloZenia potravin medzi respondentmi

Importance of food composition among respondents

Zdroj: viastné spracovanie
| always check, 2 | usually check, > Sometimes I look, * Don 't look, 5 Other

Z vyskumu vyplyva, Ze vacsina opytanych vyuziva predovSetkym pomoc internetu, ak si chcu
preverit urcité informacie tykajuce sa vyzivy. Pre skimanu vzorku bolo charakteristické, ze po
internete sa v otazkach vyzivy orientovali najcastejSie ,na zaklade pocutého”. Takéto informacie
vSak nie su vzdy presné. Maloktori sa obratia na lekarov alebo homeopatov. Iba 2% vSetkych
opytanych nevyhladava informacie tykajuce sa vyZivy.
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Graf 3 Zdroje informéacii tykajuce sa vyzivy

Sources of information related to nutrition

Zdroj: vlastné spracovanie

" Internet, 2 Book, * Professional publication, * Based on hearsay, ° Doctor, ® Homeopath, ” Not
interested, & Other

Pri nakupovani potravin sa spotrebitelia rozhoduju na zaklade rozdielnych kritérii. Opytani sa
mohli pomocou Likertovej Skaly vyjadrit ohfadom ddleZitosti vybranych kritérii, o sile ich vplyvu,
kde 5 predstavovalo vnimanie kritéria ako velmi délezité a 1 ako vObec nie je dolezité. Vysledky
prezentuje nasledovna tabulka.

Tab. 2 Skumanie aspektov nakupovania potravin

Exploring aspects of food shopping

Kritéria' Vysledok®
Nizka cena? 3,2
Dobra chut® 41
Znacka* 3,1
Nizky obsah kalorii® 2,7
Pekny obal® 2,8
Ci je produkt zdravy’ 4,2
Ci ide o bio vyrobok? 34

Zdroj: vlastné spracovanie

! Criteria, ? Low price, ° Good taste, # Brand, ° Low in calories, ¢ Nice packaging, ” Whether the
product is healthy, ® Whether it is an organic product, ° Result
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Na zaklade nazorov skiumanej vzorky mozno skonstatovat, Ze u ciefovej skupiny patria me-
dzi najddlezitejSie faktory chut potravin, ako aj to, ¢i su potraviny zdravé. Nizky kaloricky obsah
a dekorativny obal si menej dblezité faktory, ako znacka. Pozitivne hodnotime, Ze kritérium ,aby
bol vyrobok zdravy“ povazuju za velmi dolezité.

Pri skimani nazorov cielovej skupiny na biopotraviny sme dospeli k zaveru, ze vacsina opy-
tanych povazuje biopotraviny za velmi kvalitné, avSak drahé. Len 5% respondentov uviedlo, ze
su v tomto smere skepticki.

Graf 4 Nazor na biopotraviny

Opinion on organic food

Zdroj: vilastné spracovanie

" are healthy and of high quality, 2 they are high quality but expensive, ° | can't afford them
often, * people buy them because they are fashionable, ° they can also mean an alternative tre-
atment, ¢ | am scepcital about it

Okrem vnimania biopotravin, nazorov na biopotraviny nas zaujimalo aj to, do akej miery je ty-
picka konzumacia tychto potravin pre skimanu skupinu. Hladali sme odpoved na to, ako Casto
konzumuju nas8i respondenti biopotraviny.

Vacésina konzumuje biopotraviny raz do tyzdna, avSak vysoky je pomer je aj tych, ktori ich
konzumuju denne. Povazujeme za pozitivne, Ze medzi opytanymi je iba velmi malo takych, ktori
biopotraviny nekonzumuju vébec.
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Graf 5 Biopotraviny — frekvencia ich konzumacie

Organic food — frequency of consumption

Zdroj: vlastné spracovanie

| don’t consume, ? | consume daily, * consume more than once a week, * weekly, ° several
times a month, ¢ less frequently than monthly

Prevazna vacésina opytanych konzumuje biopotraviny, hoci frekvencia ich konzuméacie je od-
liSna. Popri tom vSetkom je pozitivny fakt, Ze v Zivotnom Style opytanych zohravaju biopotraviny
aktivnu ulohu, aj tymto vedome podavajic buduicej generacii obraz o uvedomelych stravovacich
zvyklostiach. Méze to trvat pomerne diht dobu, kym sa biopotraviny rozrastu na skupiny potra-
vin, ktoré spotrebitelia pravidelne zaraduju do svojho jedalnic¢ka, preto sme v dalSom skumali,
kedy nasi respondenti zac¢ali konzumaciu tychto druhov produktov zaradovat do svojho jedal-
nicka.
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Graf 6 Zaciatok konzumacie biopotravin

Start eating organic food

m nikdy som nekonzumoval/a !
m zacal/a som tento rok 2

v . - 3
zacal/a som minuly rok

zacal/a som pred dvomi rokmi *

M zacal/a som pred niekolkymi
rokmi °

Zdroj: vlastné spracovanie

T | have never consumed, ? | started this year, ° | started last year, * | started two year ago,
5| started a few years ago

73% v8etkych opytanych zaalo konzumaciu biopotravin najmenej pred dvomi rokmi alebo
este skor, ¢o je vzhladom na cielovu skupinu (Studenti Fakulty ekondmie a informatiky Univerzity
J. Selyeho) pravdepodobne do velkej miery spdsobené vplyvom rodiCov, ich pozitivnym prikla-
dom, resp. dobrym prikladom videnym medzi priatelmi a znamymi. Délezité je tiez poznamenat,
ze uplynulé obdobie COVID-u viedlo k zmenam postojov skimanej skupiny. RieSenie tychto ota-
zok v8ak nie je su€astou nasho vyskumu, rozhodne by vSak stalo za to, zrealizovat aj v tomto
smere rozsiahlejSi primarny zber udajov.

Zo Sirokej Skaly potravin sme sa snazili najst’ tie, v pripade ktorych mozno s najvacsou isto-
tou preukazat, ze si ich ¢lenovia skimanej skupiny kupuju ako biopotraviny. Spomedzi viace-
rych moznych odpovedi vacsina opytanych (25%) kupuje z biopotravin bio ovocie a zeleninu.
Vzhladom na to, Ze vacSina opytanych kupuje spomedzi biopotravin najcastejSie ovocie a ze-
leninu, neprekvapil nas ani fakt, Ze najCastejSim miestom, kde si takéto potraviny obstaravaju
su klasické trhoviska (20%), av8ak vo vyraznej miere (19%) su to bio obchody, ktoré poskytuju
moznost na to, aby sa respondenti dostali k biopotravinam. Tradi¢na vyroba biopotravin, resp.
nakup biopotravin v hypermarketoch nie je pre Studentov Fakulty ekondmie a informatiky cha-
rakteristicky. Doplfiujuce otézky v dotazniku ukazali, Ze pre respondentov nie je dolezita znacka
biopotravin, na druhej strane je mimoriadne ddlezité, aby produkty pochadzali od domacich vy-
robcov a boli naozaj bio. Pre opytanych je dblezity aj zdravy Zivotny Styl a v tomto smere si chcu
osvojit ¢o najviac informacii a poznatkov, na druhej strane je selekcia informacii Coraz tazsia,
a to najma v doésledku silného prieniku socialnych médii. O opytanych spotrebitefoch mézeme na
zaklade vysledkov vyskumu skon$tatovat, ze mesacne priemerne mifaju na potraviny 100-250
€. VySku sumy ovplyvriuje aj to, aké aktivity sa organizuju v prislusnom mesiaci, resp. ako ¢asto
chodia domov poc¢as semestra.
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Vyhodnotenie hypotéz

NaSa prva hypotéza, ktora hovori, Ze konzumacia biopotravin a ich znalost nie je v radoch
nasich Studentov dorazna, sa potvrdila. Co je v8ak pozitivne, vac¢sina Studentov by sa rada viac
dozvedela v o spravnej vyZive.

NaSa druha hypotéza, ktora hovori, Ze pre spotrebitelov je dblezité, aby biopotraviny pocha-
dzali od domécich vyrobcov sa tiez potvrdila. Na zaklade odpovedi mézeme skonstatovat, Ze
vacsinu spotrebitefov tvoria ti, pre ktorych je dblezité az velmi dblezité, aby zakupené vyrobky
pochadzali od domacich vyrobcov.

Tretia hypotéza, podla ktorej su hlavhym miestom zaobstaravania si biopotravin klasické tr-
hoviska, sa tiez potvrdila.

Stvrta hypotéza, podla ktorej je pri nakupe potravin najdélezitej$im kritériom ich cena, sa ne-
potvrdila. Podla vyskumu je pre spotrebitelov dolezitejSie, aby boli potraviny zdravé a dobre chu-
tili, ako ich cena.

Zaver

Marketing biopotravin sa nezameriava vylu¢ne na dlhodobu pridanu hodnotu potravin, ale ve-
die aj k zmene diagramov hodnét u spotrebitelov, zaroverni pomaha pri odburavani starych pred-
sudkov a bariér.

Na zaklade nasho vyskumu mézeme skonstatovat, Ze opytani spotrebitelia si radi prehlbuju
svoje vedomosti o ekologickych potravinach.

Najvacsie prekazky biopotravin u spotrebitelov su:
« vySSia cena,

* nedostatok informacit,

e aich dostupnost na trhu.

Ako sme uz spomenuli vy$Sie, nedostatok informacii by sa mohol kompenzovat déraznej$im
pouzivanim letakov, billboardov a reklamy v réznych médiach. Stat by mohol dominantnejsie
prispiet k zlepSeniu situacie na trhu s biopotravinami, predovsetkym rozSirenim systému dotacii
v 8irSom meradle.

Tieto opatrenia mozu viest:

* krozSireniu trhu s ekologickymi potravinami prostrednictvom zvySenia poc¢tu ekologickych
vyrobcov,

* k znizeniu ceny ekologickych potravin kvéli zvySenému poctu ekologickych vyrobcov, ktori
vdaka mbzu dotaciam znizit cenu ekologickych vyrobkov, a tym padom by doslo aj k pokle-
su cien ekologickych potravin,

* k zvySeniu exportu ekologickych potravin do inych krajin,

* k znizeniu dovozu ekologickych potravin pochadzajucich z inych krajin.

Domnievame sa, Zze vedomé zvySenie informovanosti o ekologickom polnohospodarstve
a jeho cielena zvySena podpora by dokazala presvedcit spotrebitelov o tom, aby k svojmu zdra-
viu pristupovali zodpovedne, a aby zvySenou konzumaciou biopotravin predchadzali vzniku r6z-
nych ochoreni. Tento proces je vSak velmi pomalym procesom. Bude potrebna pomerne diha
doba, kym sa v naSej spolo¢nosti rozSiri vedomé akceptovanie toho, Ze biopotraviny su zdrave
a dblezité. Povazujeme za potrebné:

» edukaciu v tejto oblasti uz aj vo vzdelavacich instituciach,

» vypracovanie marketingovych stratégii,

» zlepSenie dostupnosti ekologickych potravin,

» zavedenie biopotravin do reStauracii, Skl a nemocnic,

* av neposlednom rade podporu vyskumu suvisiaceho s danou tematikou.
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Z prieskumu vyplynulo, Ze prevazna ¢ast respondentov sa v prvom rade obracia na internet
ako hlavny zdroj informacii, ak si chcu ujasnit’ niektoré otazky. Preto je ddlezité, aby boli webové
stranky doplnené o nové informacie, a najma aby sa nové publikacie uverejiiovali elektronicky
a boli spristupnené pre verejnost.

Marketing ekologickych potravin by sa mal zamerat na vzdelavanie. ZvySovanie povedomia
o kvalite biopotravin mozno zvysit u€astou ekologickych vyrobcov na vystavach a trhoch, ale aj
organizovanim réznych podujati a sutazi.

Sucasna tendencia je rozsirovanie polnohospodarskych biotopov. Podporou domacich vyrob-
cov biopotravin, dotaciami zo strany mesta a Statu neméze byt problémom, aby sa tento trend
preniesol aj na Uzemie nasej krajiny. Ekologicki vyrobcovia ziskaju nielen stalych zakaznikov, ale
v urcitom zmysle by pozdvihli aj vidiecky spdsob Zivota a vidiek by zazZival svoju vlastni moder-
nu renesanciu.
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Dynamic Effects of Wheat Prices in Context
of the Russian-Ukrainian War

Dynamické efekty cien pSenice v kontexte rusko-ukrajinskej vojny

Bianka KORMENDIOVA* — Daniela HUPKOVA**

Abstract

The war in Ukraine greatly affects the world price of wheat, as before the war Ukraine was the
fifth largest exporter of wheat in the world, and as a result of the conflict, wheat exports have
decreased dramatically. The world wheat price peaked in May 2022 when India, the world’s sec-
ond-largest exporter, imposed an embargo on wheat exports due to rising domestic prices. The
Slovak market also reacts to the world price of wheat. The article aims to evaluate the develop-
ment of wheat prices in Slovakia, in the European Union, and in the world in the context of the
Russian-Ukrainian conflict using descriptive time series statistics and also to examine the impact
of the development of wheat prices in the world and in the European Union on the development of
food wheat prices in Slovakia using Pearson and Spearman correlation coefficient. Subsequently,
a prediction of the development of these prices for the period of the following 12 months is com-
piled using the average growth coefficient.

Keywords:

Ukraine war conflict — World wheat price — Commodity market — Volatility — Inflation — Global food
crisis

JEL Cassification: Q2, Q11

Humanity is going through the biggest global food crisis since World War Il. Climate change
is increasingly affecting agricultural production and combined with the effects of two events that
hit the whole world shortly after each other — the COVID-19 pandemic and the Russian invasion
of Ukraine; have caused the population suffering from hunger to rise to 783 million (LIN F. et al.,
2023). These events significantly worsened the physical and price availability of cereals, includ-
ing wheat. Lockdown during the COVID-19 pandemic disrupted supply chains and major export-
ers, such as Romania and Russia, decided to limit wheat exports. The limited supply of wheat put
pressure on world prices (FALKENDAL T. et al., 2021).

However, the war in Ukraine affected the supply and prices of wheat much more significant-
ly than the lockdown. In the first half of 2022, the prices of fertilizers, fuel and energy grew in-
tensively, which increased the costs of wheat production. This increase in prices was primatri-
ly caused by the sanctions imposed on Russia (ARNDT C., DIAO X., DOROSH P., PAUW K.,
THURLOW, J., 2023). Fertilizer prices rose further when Russia, which accounts for 18% of the
world’s nitrogen fertilizer trade, subsequently banned fertilizer exports (LABORDE D., MAMUN
A., 2022). However, wheat prices also increased due to a reduction in its supply on the world
market. After the outbreak of the war in Ukraine, Russia blocked Ukrainian ports in the Black
Sea for several months and 20-30 mil. tons of grain remained in warehouses. Russia thus tried
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to block Ukrainian exports (RUNARSSON I., 2022). Before the war, Ukraine was the fifth larg-
est exporter of wheat, with up to 65% of its exports going to developing countries (EUROPEAN
COUNCIL, 2023). The situation was further aggravated by the Russian embargo on the devel-
opment of some cereals, including wheat, during March — June 2023. Before the war, Russia
was the largest exporter of wheat in the world (EVENETT S.J., MUENDLER M.A., 2023). India,
the world’s second-largest exporter of wheat, banned wheat exports in May 2022 due to rising
domestic prices. This caused an even greater increase in wheat prices, as many countries de-
pended on India during the blockade in the Black Sea ports (RITTER T., MOCKSHELL J., BLAN-
CO M., 2023).

The global food crisis has worsened significantly as a result of these export bans, and food
security concerns have grown. The countries of sub-Saharan Africa and Southeast Asia suf-
fered mainly from the lack of wheat. The world has been hit by an enormous increase in prices.
In May 2022, cereal prices increased by almost 60% compared to the beginning of 2020 (FAO,
2023). The European Union decided to help developing countries, as well as the Ukrainian
economy, and created solidarity lanes through which goods flowed from Ukraine to the EU and
back. In this way, 60% of Ukrainian grain intended for export (70.9 million tons) was transported.
The remaining 40% was exported thanks to the Black Sea Grain Initiative (EUROPEAN COM-
MISSION, 2023). The UN managed to secure Ukraine’s agreement with Russia in July 2022 to
export commercial food and fertilizers from three key Ukrainian Black Sea ports. Thanks to re-
newed exports from Ukraine, wheat prices fell. However, Russia did not extend this agreement
after its end on 17 July 2023 (GOYAL R., STEINBACH S., 2023). That night, Russian drones
attacked grain warehouses in Black Sea ports. Wheat futures prices immediately reacted to the
situation with a jump of 8.5%. This increase did not last long, as Russia surprisingly began to
replace shortages in wheat supply with its exports, thanks to which wheat futures fell to a three-
year low (SAVAGE S., 2023).

Fortunately, the food security of the European Union is not directly threatened, as the EU is a
net exporter of food and Ukraine accounts for only 4.9% of agri-food imports into the EU. Even
Slovakia is not dependent on the import of agricultural products from Ukraine and Russia. How-
ever, the conflict in Ukraine affects both the EU and Slovakia secondarily through rising prices
and dependence on Russian gas supplies (SPPK, 2023). Political instability in the regions of Af-
rica and Asia caused by threats to food security represents another risk for Europe (HUDECOVA
K., RAJCANIOVA M., 2023).

Methodology

The aim of the article is to evaluate the development of wheat prices in Slovakia, in the Euro-
pean Union and in the world in the context of the Russian-Ukrainian conflict. We focus on monthly
prices during the period 2019-2023. For 2023, price data is available till September. The source
of values for average purchase prices of food wheat in Slovakia are market reports published on
the website of the Agricultural Paying Agency — Agricultural Market Information of Slovakia [PPA
— ATIS]. Data on average monthly soft wheat prices for the Member States of the European Un-
ion and countries of the world are published on the price panels on the website of the European
Commission in the section Agriculture and Rural Development. The European Commission pub-
lishes here a monthly summary of prices for the most representative agricultural commodities
and food products. As for European Union prices, during 2019 they are published as the EU-28
average, i.e., including the United Kingdom and, after Brexit, since January 2020 for the EU-27,
i.e., excluding the United Kingdom. The data on world prices were taken from the FAO database
by the European Commission. Price values for Slovakia, the European Union and the world are
quoted in euros per tonne of wheat.

We analyse wheat prices by various statistical methods, which include descriptive analysis,
calculation of chain and base indices, calculation of the Pearson and Spearman coefficients. Af-
ter ex-post analysis, we make predictions for the next twelve months using an average growth
coefficient.
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As part of descriptive analysis, we will focus on determining the minimum and maximum val-
ues for individual time series, calculating the arithmetic and geometric mean, median, standard
deviation, and coefficient of variation.

Standard deviation (s) shows the extent to which the individual measured values are around
the mean. The smaller the standard deviation, the closer the measured values are around the
mean.

(1]

Where:

n — number of observations,

X — value of observation i when i=1, 2, ... N,

X — mean of observations (RIMARCIK M, 2007).

The coefficient of variation (CV) is a relative measure of variability and shows the range of
variability of the data in the sample relative to the population diameter. In finance, the coefficient
of variation makes it possible to determine to what extent volatility is expected compared to the
expected amount.

oV = 24100 [2]
X

Where:
s — standard deviation,
X — mean of observations (ABDI H., 2010).

We are examining the change in wheat prices since the outbreak of the war in Ukraine using
base and chain indices. Using the base index, we examine the change in prices from month to
month from February 2022 to September 2023 compared to the period just before the war, i.e.
January 2022. Using a chain index, we examine the price change from the previous month, fo-
cusing on the period January 2022 — September 2023.

The magnitude of the correlation between time series of wheat prices in Slovakia, the EU and
the world is analysed using the correlation matrix which contains Pearson coefficients for each
pair of examined variables. We also calculate Spearman rank correlation coefficient for these
pairs.

Pearson product-moment correlation coefficient (r ) measures the linear correlation between
the variables X and Y. It represents a value on a scale from -1 to 1, with negative numbers indi-
cating negative correlation and positive numbers indicating direct correlation. A value of -1 repre-
sents a perfect indirect correlation, and a value of 1 represents a perfect direct correlation. If the
coefficient is equal to zero, the variables are not correlated at all.

__ I& B
VIZ&, - D2[EE, - 7)?]

(3]

™
Where:
X, Y, — values for observation i by variables X and Y when i=1, 2, ... N,
X, Y — mean of variables X and Y.

Spearman rank correlation coefficient (r,) is the nonparametric version of the Pearson cor-
relation coefficient. Spearman’s correlation determines the strength and direction of the mono-
tonic relationship between your two variables rather than the strength and direction of the linear
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relationship between your two variables, which is what Pearson’s correlation determines. Like
the Pearson coefficient, the Spearman coefficient takes values from -1 to 1, with values near
zero representing a weak correlation and values near extremes representing a strong negative
or positive correlation.

6% d’ 4
Ts=l—m []

Where:

d,— X'-Y". is the difference between each pair of the ranked variables,
i — paired score,

n — number of observations

Kendall rank correlation coefficient (1) is a nonparametric measure with help of which we can
compute the statistical dependence between two ranked quantities. It is an alternative to the
Spearman correlation coefficient.

n. —ng
T=F"T—"
1 (3]
NV -1
Where:
n, — number of concordant pairs (when both xi>xj and yi>yj or both xi<xj and yi<yj),

n, — number of discordant pairs (when both xi>xj and yi<yj or both xi<xj and yi>yj) (XIAO C.,
YE J., ESTEVES R.M, RONG C., 2015).

The average growth coefficient is the geometric mean of the growth coefficient thanks to which
we can predict future development of wheat prices. The growth coefficient represents a multiple
of the average growth of the given element compared to the previous period.

_ N1 X
k=" koks. . kn= ’X—N (6]
1

Where:
k,;  —growth coefficients in dates 2 and 3,
K, - growth coefficient in date N,

N — number of observations (LITSCHMANNOVA M., 2011)

Research Results

In our research, we will first focus on the development of wheat prices in the world, in the EU
and in Slovakia. Graph 1 shows the evolution of monthly prices from shortly before the war in
Ukraine to the present, and Tab. 1 presents descriptive statistics for each time series.
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Fig. 1 Wheat price development in the world, European Union, and Slovakia in EUR per
ton

Source: PPA — ATIS and European Commission

Tab. 1 Descriptive characteristics of time series of wheat prices for the period of years
2019 - 2023

Mean Min Max St. dev. | Coef. of variance
world 257.4 186.6 417 60.17 23.37%
EU 245.31 180.7 412 61.86 25.22%
Slovakia 218.48 152.88 371.16 69.52 31.82%

Source: PPA — ATIS and European Commission; own calculations

Graph 1 shows the turbulent development of wheat prices in Slovakia, the EU, and the world.
From January to July 2019, wheat prices remained more or less stable, moving only slightly.
However, from July to December 2019 there was a sharp increase in the price of wheat in the
world and the EU, on the contrary, in Slovakia the price decreased slightly. The world price in De-
cember 2019 hit 335.7 EUR/t and the EU price at 286.9 EUR/t, both above average. In Slovakia,
surprisingly, in December 2019 the price was the lowest of the entire reporting period, as it was
at the level of 152.88 EUR/t. In January 2020, the price in the EU and the world fell by leaps and
bounds. It remained at a relatively low level until the end of 2021. There were slight fluctuations
during this period, such as the increase in the world and European price in October 2020, but
compared to December of the previous year, this increase was much smaller. In July 2020, the
price of wheat in the EU was at its lowest, at 180.7 EUR/kg, and then in August 2020 the world
price of wheat reached its low (186.6 EUR/t). However, January 2022 saw a jump in all wheat
prices, which still escalated in March. However, both the world and European prices reached
their maximum in May 2022. During this period, prices were almost double the average and more
than double the value of summer 2020. On world markets, buyers received a ton of wheat for
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417 euros, and on European markets for 412 euros. The price in Slovakia reacted belatedly and
reached its peak in July of that year, when one tonne of wheat was sold for 371.16 euros. After
a sharp drop from the peaks, there was a resurgence in October 2022 and, between that point
and the end of the projection horizon, prices were already gradually declining and falling below
average. Developments at the end of the period under review suggest that these prices could
stabilise in the short term.

Tab. 1 shows that the average price of wheat for 2019-2023 is the highest in the world (257.4
EUR/t) and vice versa the lowest in Slovakia (218.48 EUR/t). Although the price of wheat in the
European Union is slightly lower than the world price, there is a more significant difference be-
tween it and the price of wheat in Slovakia. Chart 1 also shows that the price of wheat in Slova-
kia was significantly lower than the global and EU prices during 2019 and 2020, but a reversal
occurred in March 2021 and became above the EU average. By the end of 2021, it was roughly
on par with the European and global prices, however, the events at the beginning of 2022 did not
have as much impact on it as prices in the EU and globally. However, in July 2022, the effects of
events in the increase in the price of wheat were still belatedly felt in Slovakia. Until May 2023,
prices in Slovakia were slightly higher than in the EU and the world, but from that point on they
fell more sharply and were again at a lower level than European and world prices. As for prices in
the EU, they mostly followed global price developments, being lower than global prices until May
2022, but at the same level or higher for the remainder of the projection horizon. For the last three
months, prices in the EU have remained at a higher level than in the world.

The standard deviation indicates that the observed prices deviate from the average values by
more than EUR 60/t, while for Slovakia it is almost at the level of EUR 70/t. World wheat prices
and EU wheat prices have very similar standard deviation values.

The coefficient of variation confirms what we can see on the chart, that the volatility of all
examined prices is quite high over the period under review. It is highest in Slovakia, the stand-
ard deviation here is up to 31.82% of the average. For prices in the EU, it is 25.22% and in the
world, it is 23.37%. At the same time, however, it should be noted that the fact that Slovakia has
the highest coefficient of variation does not mean that price fluctuations are most frequent there.
However, even though Slovak prices are more stable than European and world prices, the stand-
ard deviation in Slovakia is the highest, due to the lowest average, as during the first half of the
period under review prices were significantly lower compared to the EU and the world.

The chain and base indices for each time series are summarised in Tab. 2.

Tab. 2 Chain and base indexes of time series of wheat prices (December 2021=100)

world EU Slovakia

phain .base phain .base phain base index

index index index index index
Jan 2022 1.52 1.52 1.35 1.35 1.21 1.21
Feb 2022 1.02 1.55 0.98 1.33 1.00 1.21
Mar 2022 1.19 1.84 1.40 1.86 1.08 1.30
Apr 2022 0.99 1.83 1.02 1.90 1.14 1.48
May 2022 1.04 1.90 1.05 1.99 1.05 1.55
Jun 2022 0.86 1.64 0.94 1.88 0.99 1.53
Jul 2022 0.85 1.39 0.89 1.67 1.04 1.59
Aug 2022 1.02 1.42 0.97 1.62 0.87 1.39
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Sep 2022 112 1.58 0.99 1.60 1.03 1.44
Oct 2022 1.03 1.63 1.06 1.69 1.03 1.48
Nov 2022 0.92 1.50 0.95 1.61 1.00 1.47
Dec 2022 0.90 1.36 0.94 151 0.97 1.43
Jan 2023 0.98 1,32 0.95 1.44 0.94 1.34
Feb 2023 1.00 1.32 0.98 1.41 0.99 1.33
Mar 2023 0.91 121 0.92 1.30 0.89 1.18
Apr 2023 0.95 1.15 0.95 1.23 0.99 1.16
May 2023 0.91 1.04 0.91 112 0.87 1.02
Jun 2023 1.05 1.09 1.00 111 0.92 0.94
Jul 2023 0.97 1.06 1.01 1.13 0.83 0.78
Aug 2023 0.93 0.98 0.97 1.10 1.00 0.78
Sep 2023 1.00 0.98 1.00 1.10 1.06 0.82

Source: PPA — ATIS and European Commission; own calculations

Based on the chain index values in Tab. 2, we can conclude that the largest increase in wheat
prices occurred during January 2023 compared to the previous month. The world price has ris-
en by as much as 52% over the period. The price in the EU increased by 35% and the price in
Slovakia by 21%. The second largest month-on-month increase in the global price occurred in
March 2022, when the price increased by 19%. In the EU, price increases were more pronounced
in March than in January, as prices rose by as much as 40% in March. However, the price in
Slovakia increased by only 8% in the given period, its increase was delayed only in April (14%).
Later, a significant price increase was recorded only in September 2022 and only at the world
price (12%).

Base indices point to the fact that the global and European price of wheat in May 2022 reached
almost double the price of December 2021. At the price in Slovakia, an increase of only 55% was
recorded, later in July by 59% compared to the base period. Subsequently, prices began to grad-
ually fall. The price in Slovakia was the first to reach the pre-conflict level in June 2023, when it
was even 6% below the base value. The world price fell below the base value in August 2023 and
the price in the EU is still 10% higher at the end of the projection horizon than in December 2021.

Tab. 3, 4, and 5 contain data on the Pearson, Spearman, and Kendall correlation coefficients
between each pair of the variables studied.

Tab. 3 Correlation matrix with Pearson coefficients

world EU Slovakia
world 1 0.953378 0.742254
EU 0.953378 1 0.849584
Slovakia 0.742254 0.849584 1

Source: PPA — ATIS and European Commission; own calculations
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Tab. 4 Correlation matrix with Spearman coefficients

world EU Slovakia
world 1 0.953619 0.493014
EU 0.953619 1 0.574207
Slovakia 0.493014 0.574207 1
Source: PPA — ATIS and European Commission; own calculations
Tab. 5 Correlation matrix with Kendall coefficients
world EU Slovakia
world 1 0.822055 0.354637
EU 0.822055 1 0.431704
Slovakia 0.354637 0.431704 1

Source: PPA — ATIS and European Commission; own calculations

Tab. 3, 4, and 5 show that there is a very strong positive correlation between world wheat
prices and wheat prices in the European Union. The values of the first two coefficients — Pear-
son product-moment correlation coefficient and Spearman rank correlation coefficient — are ap-
proximately 0.95. The high value of the Pearson coefficient confirms a strong linear correlation,
and the high value of the Spearman coefficient indicates an almost perfect association of rank.
The relationship between these variables is very well explained by the monotonous function.
The Kendall coefficient is slightly lower (0.822055). In the case of the pair, the price of wheat in
Slovakia and the price of wheat in the EU, although the linear correlation is slightly weaker, still
shows high values. However, the value of the Spearman coefficient is only 0.574207. The Ken-
dall coefficient even shows only a mean correlation between these variables. This means that the
relationship between wheat prices in the EU and Slovakia is harder to explain by its monotonous
function. Finally, among wheat prices in the world and in Slovakia, the linear correlation is the
weakest, but even here the Pearson coefficient shows 0.742254, which is a strong positive cor-
relation. However, the value of both the Spearman and Kendall coefficients does not even reach
the level of 0.5, and therefore we can only state about a medium correlation.

On the basis of price data during the period under review, we calculated the average growth
coefficient of the observed wheat prices. The average coefficient of price growth in the world is
0.9982 and thus, on average, world wheat prices fell very slightly month-on-month (by 0.18%).
Prices in the EU have an average growth coefficient of 0.9998, i.e. prices fell only marginal-
ly month-on-month. On the contrary, Slovak prices showed an upward trend, with an average
growth coefficient of 1.0019, which means an increase of 0.19%.

Using average growth coefficients for each price series, we calculated predictions for the 12
months following September 2023 and processed the results in Graph 2.
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Fig. 2 Wheat price development with forecast (EUR per ton)

Source: PPA — ATIS and European Commission; own calculations

Graph 2 shows that based on predictions, World and European prices are expected to de-
crease. In September 2024, according to the prediction, world prices should be at the level of
211.35 EUR/t and prices in the EU at 226.41 EUR/t. However, the Slovak price will increase and
should reach the level of 196.39 EUR/t in September 2024.

Discussion

The situation in world commodity markets was tense even before the outbreak of war in
Ukraine. In December 2021, Russia limited the export of nitrogen and phosphate-based fertilizers
for 6 months, which increased their world price and indirectly affected the prices of crops. Fuel
prices also rose, and these factors, combined with the tense political situation, pushed up wheat
prices. Already in January 2022, the world price of wheat reached its maximum value since 2011
(BENTON T.G. et al., 2022). The graph of the development of wheat prices, which we created
based on the available data, also pointed to a sharp increase in all monitored prices in January
2022.

Another price jump in world prices occurred right after the invasion of the Russian troops in
Ukraine. The correlation between the war in Ukraine and the price of wheat is -60.1%, so there is
a strong indirect correlation (NOVOTNA L., ROWLAND Z., JANEK S., 2023). The ongoing Rus-
sian-Ukrainian conflict causes wheat prices to rise by around 2% in all countries except Ukraine,
as the amount of supply on the world market has decreased. In Ukraine, on the contrary, these
prices fell by up to 26.6% due to export restrictions and excess supply on the Ukrainian market
(DEVADOSS S., RIDLEY W., 2023). The low prices of imported Ukrainian wheat and flour repre-
sent a threat to the competitiveness of European farmers, including Slovak ones. To compensate
for these losses, the European Union allocated 5.24 million euros for Slovakia to support farm-
ers affected by the import of agricultural commodities from Ukraine (EUROPEAN COMMISSION,
2023). 5 countries of the European Union, which include Slovakia, nevertheless decided to ex-
tend the ban on the import of Ukrainian grain to protect the interests of their farmers. However,
they will enable the transfer of grain through their territory to other parts of the world (EUROPEAN
PARLIAMENTARY RESEARCH SERVICE, 2023).
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However, increasing the availability of Ukrainian wheat on the world market can lower the
world price and, through it, also national prices. The Black Sea Grain Initiative, thanks to which
Ukrainian ships could once again export grain from Black Sea ports, reduced wheat prices by
7.9% and also reduced the economic costs of the war in Ukraine by $21.48 billion (POURSINA
D., ALEKS SCHAEFER K., HILBURN S., JOHNSON T., 2023). This agreement was concluded
on 27/07/2022 and the Russian temporary ban on wheat exports to Eurasian Economic Union
countries ended on 30/06/2022. These facts had a positive impact on wheat prices in the sum-
mer of 2022. Unfortunately, India still insists on banning wheat exports, except for some countries
such as Nepal and Bhutan, to which deliveries of certain quantities of wheat are allowed based
on government agreements (ROSE A., CHEN Z., WEI D., 2023).

In 2023, we can observe a gradual decrease in the price of wheat, but further developments
are questionable. Research conducted using multilayer perceptron networks estimated that the
US Wheat Future prices compared to February-March 2022, when it was at the level of 1400
USD/t, prices will decrease by 600-800 USD/t by the end of 2025 (NOVOTNA L., ROWLAND Z.,
JANEK S., 2023). The future development of wheat prices is significantly influenced by the devel-
opment of fertilizer and energy prices. The OECD developed a scenario analysis where it found
that a 1% increase in fertilizer prices would increase agricultural commodity prices by 0.2%. In the
horizon of up to one year, he expects high nominal prices of cereals (OECD, 2023).

Conclusions

The war conflict in Ukraine has a significant impact on wheat prices and availability. It threat-
ens food security primarily in developing countries in Africa and the Middle East, but also increas-
es the cost of wheat in developed countries, including Slovakia.

The analysis of the development of average monthly wheat prices in EUR/t in the world, in the
European Union, and in Slovakia showed that after relatively low price fluctuations in 2020 and
2021, there was a sharp increase in all examined prices at the beginning of 2022. In January,
the month-on-month increase in world prices by 52% was caused by the increase in the prices of
industrial fertilizers, which was caused by the restriction of their export from Russia and also by
the tense geopolitical situation. Shortly after the Russian invasion of Ukraine, the world price of
wheat increased by another 19%. A significant problem was the blockade of the Black Sea ports,
due to which Ukraine could not export more than 30 mil. t of wheat and the lack of supply put
pressure on prices. Another swing came in May 2022 when India banned wheat exports to protect
domestic prices. This caused an increase in the world price by 4% until the world price of wheat
reached a maximum value of 417 EUR/t. The price of EU wheat most of the time copied the world
price, and the European price also reached its maximum in May 2022 at the level of 412 EUR/t.
The price of wheat in Slovakia reacted late and reached its maximum value only in July of the giv-
en year, at a time when world and European prices were already falling. In Slovakia at that time,
the price of wheat was at the level of 371.16 EUR/t. From May 2022, the price began to fall and in
July it experienced a slump thanks to the conclusion of an agreement between Ukraine and Rus-
sia to allow the export of grain from Black Sea ports. From the fall of 2022 to September 2023,
the surveyed prices gradually decreased until they reached the level before the war. Thanks to
the calculation of basic indices, we found that the world price fell below the level of December
2021 in August 2023, the Slovak price even as early as June 2023. However, the average price
of wheat in the EU countries is still 10% above the value from December 2021. During the moni-
tored period, the coefficient of variation showed high values, which points to the high volatility of
the examined prices. Prices in Slovakia showed the greatest volatility, up to 31.82%. World prices
were the least volatile (23.37%).

We examined the magnitude of the correlation between individual pairs of examined prices
by calculating three different correlation coefficients. All correlation coefficients were the highest
for the pair of world prices — European prices and, conversely, the smallest for the pair of world
prices — Slovak prices. Pearson’s coefficient showed the largest values for all pairs. All values
were above 0.5, indicating a strong positive linear correlation. However, with Spearman’s and
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Kendall's coefficients, the values for the pair of world prices — Slovak prices were between 0.3
and 0.5, which represents a moderately large correlation. We can state that wheat prices in the
European Union are significantly influenced by world prices and Slovak prices by prices in the
EU. However, the influence of world prices on Slovak prices is less pronounced.

Based on the average growth coefficient, we created predictions for the period October 2023
— September 2024. A decrease in world and European prices is expected. On average, the world
price will decrease by 0.18% month-on-month and the European price by 0.02%. In September
2024, according to the prediction, world prices should be at the level of 211.35 EUR/t and prices
in the EU at 226.41 EUR/t. However, the Slovak price will increase by 0.19% on average month-
on-month and should reach the level of 196.39 EUR/t in September 2024.
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Formation of an information basis in the management
accounting system for making decisions

on the effective management of enterprise costs

for innovations

Vytvorenie informacnej zakladne v systéme manazérskeho
uctovnictva pre rozhodovanie o efektivnom riadeni
podnikovych nakladov na inovacie

Svitlana LABUNSKA*

Abstract

The article proposes an approach to improving the identification and estimation of costs for in-
novative activities in the general enterprise management system. This, in turn, will increase the
efficiency of the management of innovation processes, leading to an increase in business profit-
ability both at the level of individual enterprises and economic sectors.

Based on the conducted regression analysis (indicators of business activity of 26 branches of
the Slovak economy in 2020 and 2022 were included in the observation), it was proved that the
volume of the total revenue is closely related to the volume of capital investments in innovative
activities. Pearson’s correlation coefficient equals 0.92 and 0.85 in 2020 and 2022, respectively.
The decrease in this ratio in 2022 indicates a need to improve cost management approaches in
the process of innovative activity.

To organize effective innovation cost management, the study formulates requirements for struc-
turing information flows in a subject-oriented cost management system of innovative activity, con-
sidering the overall architecture of the enterprise management. A general assessment of costs
in the innovation cost management system is proposed, considering the costs of implementing
functional influence from the management system of innovative processes.

Keywords:
Innovative activity, evaluation, cost, innovative costs

JEL Classification: C51, M21, O30, 032

Introduction

In the contemporary economic environment, shaped by global and national factors, globaliza-
tion stimulates integration and intensifies a new type of competition. These processes require the
development of competitive advantages based on innovativeness. In the digital transformation
era, innovation plays a critical role in economic growth at both the national and enterprise levels,
demonstrating a direct impact on GDP.(Dobrovolska, O. Sonntag, R. et al (2023) /[ 3] and Labun-
ska, S., Cibak, L.et al (2023)/[6].
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Av. Nayka 9-A, 161166 Kharkiv, Ukraine, svetlana.lab@gmail.com

114



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

The strategic importance of innovation development in forming the overall competitiveness of
a national economy underscores the need to find ways to enhance innovation. On the micro level,
innovation depends on the resources available to support this process, Report of Aon-Ponemon
(2022)/[4] Trinugroho, Law et al. (2021)./[13]. Emphasize that such resources are essential for
building effective management systems, particularly for innovation processes, Kiselakova D. et
al (2020)/ [5].

As the economy becomes more information-driven, traditional structures of coordination and
management of companies’ business processes face problems ensuring the efficiency of man-
agement actions, which is most noticeable in innovation activities. Improving the management
of innovation activities requires changing the tools of the economic system in which the real pro-
cesses of production, exchange, and consumption are coordinated. The study by Melnik L., Mat-
senko O., et al. (2022)/[8] notes that such coordination is based on the perception, processing,
and transfer of information and knowledge, as well as on the preparation and adoption of deci-
sions for effective actions and rational allocation of costs for the implementation of innovations
of various types.

The information paradigm of global economic development changes approaches to the forma-
tion of the economic potential of an enterprise and the importance of different types of resources
to ensure competitiveness. Dimitru, A. P. (2022) / [2]. The development potential of an enterprise
depends not only on the availability of resources but also on the quality and efficiency of con-
sumption in the process of economic activity. Thus, each component of the economic potential
for the possibility of effective involvement in the process of activity should be characterized by
innovativeness created due to the presence of an innovative intellectual resource in the capital
structure Serpeninova, Yu., Lehenchuk, S. et al. (2020) / [10].

The main goal of the article is to justify approaches to improving the process of evaluating
capitalized and non-capitalized costs in the process of innovation and forming an information
base for making managerial decisions regarding the direction of investments to ensure innova-
tive implementations from the standpoint of decision-making in the subject-oriented management
subsystem.

During the research, statistical observation, comparative and correlational analysis, synthesis,
and grouping were used to solve the scientific problem. The results are visualized using charts,
graphs, and tables.

1 The Role of Innovative Activity in Increasing Business Results
in Economic Sectors and Increasing the Overall Enterprise
Competitiveness

On the highest level of abstraction, innovation is a dual phenomenon: the abolition of the exist-
ing and the establishment of the new. Due to this, innovation (l) gives rise to the phenomenon of
economic growth (EG) through the mechanism of competition (C). Schematically, such a move-
ment can be represented as follows, Labunska,S. et al (2019/ [7]):

1= C=EG (1)

Innovative changes generate «internal energy» of economic growth in the economic system
and fostering to the transition of the system to a new qualitative state. Thus, the generalized task
of managing innovative activities is to ensure the system’s transition to a new balanced state.

To understand the general relationship between indicators of revenue changes and innovation
activity within various sectors, indicators from key economic sectors of Ukraine (2021 compared
to 2020) and Slovakia (2022 compared to 2021) were analyzed in Tab.1.Statistical Office of the
Slovak Republic (2024) / [9] & State Statistics Service of Ukraine( 2024)[12]
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The results of the analysis of the dynamics of changes in indicators of the rate of change in
total income and the rate of change in innovative activity of enterprises by economic sectors in
Ukraine and Slovakia are depicted in Fig. 1 and Fig. 2, respectively.

Tab 1. Main economic sectors of Ukraine and Slovakia (summarized for comparison)

Types of economic activity:

and fabricated metal prod-
ucts, except machinery and
equipment

motor vehicles and motor-
cycles

1 | Mining and quarrying 9 |Manufacture of computer, | 17 | Transportation and storage
electronic, and optical prod-
ucts
2 |Manufacture of food prod-| 10 |Manufacture of electrical | 18 | Publishing activities
ucts, beverages, and tobacco equipment
3 | Manufacture of textiles 11 | Manufacture of machinery | 19 | Motion picture, video, and tel-
and equipment evision program activities pro-
duction, sound recording and
4 | Manufacture of yvgod, paper| 12 Manufagture of other trans- music  publishing activities,
products, and printing port equipment programming and broadcasting
activities
5 | Manufacture of coke and| 13 |Repair and installation of | 20 | Telecommunications
refined petroleum products, machinery and equipment
chemicals, and chemical
products
6 | Manufacture of basic phar-| 14 |Electricity, gas, steam, and | 21 | Computer programming, con-
maceutical products and air conditioning supply sultancy, and related activities
pharmaceutical preparations
7 | Manufacture of rubber and| 15 |Water supply; sewerage,
plastic products and other waste management and re-
non-metallic mineral products mediation activities
8 | Manufacture of basic metals| 16 |Wholesale trade, except for | 22 | Information service activities

Fig. 1. Dynamics of growth rates of trade turnover and the share of innovatively active enter-

prises by economic sectors of Slovakia (2022 compared to 2021)

Source: own processing based on the databases [9]
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Fig. 2. Dynamics of growth rates of trade turnover and the share of innovatively active
enterprises by economic sectors of Ukraine (2021 compared to 2020)

Source: own processing based on the databases [12]

The presented analysis of the relationship between changes in income and changes in the in-
novative activity of economic sectors indicates their close mutual influence, which proves the dual
nature of the innovation process. On the one hand, industries with a large number of innovatively
active enterprises quickly increase their total revenue, and on the other hand, obtaining addition-
al income stimulates business units of the industry to implement various types of innovations.

In this context, the problem of managing innovation costs requires special attention from the
management system.

The conducted regression analysis of the impact of capital expenditures on innovation by in-
dividual industries in Slovakia proves a close relationship between the total level of capital ex-
penditures (X) and the total income of the industry (Y). Statistical data for assessing the relation-
ship contain 26 observations of the classification of economic sectors according to the Statistical
Office of the Slovak Republic for 2020 and 2022 [xx] and are given in Appendix A. The results of
the correlation analysis are presented in Fig. 3-6.
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Fig. 3. Results of correlation analysis's dependence between of growth rates of trade
turnover and the share of innovatively active enterprises by economic sectors of Slova-
kia (2020)

SUMMARY OUTPUT

Regression Statistics

Multiple R 0,924
R Square 0,855
Adjusted R Square 0,849
Standard Error 2244692 .54
Observations 26
ANOVA
Significance
dr SS MS F F
Regression 1 7.1082E+14 7.10817E+14 141,073052 1,5454E-11
Residual 24 1,2093E+14 5,03864E+12
Total 25 8.3174E+14
Coefficients  Standard Error t Stat P-value Lower 95%  Upper 95%
Intercept 543248321 497075,581 1,093 0.28529175  -482665.25  1569161.9
X Variable 1 58,0321454 4,88592275 11,877 1,5454E-11 4795 68,12

Source: own processing based on the databases [9]

Fig. 4. Actual and predicted values of turnover in 2020, thousand EUR

Source: own processing based on the databases [9]
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As can be seen from the constructed regression model of changes in the total values of turn-
over depending on the volume of capital expenditures, the overall indicator of the closeness of
the relationship R (Pearson’s regression coefficient) is equal to 0.92. This proves a very close
connection between the studied variables. Along with the correlation coefficient, another criteri-
on is used, which also measures the density of the connection between two or more indicators
and checks the adequacy (correspondence) of the constructed regression model to reality. Such
a criterion is the determination coefficient (R2), which in the constructed model is equal to 0.85.
This shows that more than 85% of the changes in the Y indicator (total industry turnover) in this
model are explained by the change in the value of the X indicator (capital expenditures in the in-
dustry on innovations).

Fig. 5 Results of correlation analysis's dependence between of growth rates of trade
turnover and the share of innovatively active enterprises by economic sectors of Slova-
kia (2022)

SUMMARY OUTPUT

Regression Statistics

Multiple R 0,857
R Square 0,734
Adjusted R
Square 0.723
Standard Error ~ 3311817.18
Observations 26
ANOVA
Significance
df SS MsS F F
Regression 1 7.25E+14 7.25E+14 66.1008662 2.3685E-08
Residual 24 2,6324E+14 1,0968E+13
Total 25 09.8824E+14
Standard

Coefficients Error t Stat P-value Lower 95%  Upper 95%
Intercept 215473,786 785673.359 0,274 0.786  -1406076.3 1837023.9
X Variable 1 72,887 8,969 8.13 2.3685E-08 54,38 91,39

Source: own processing based on the databases [9]
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Fig. 6. Actual and predicted values of turnover in 2022, thousand EUR

Source: own processing based on the databases [9]

A similar regression analysis was carried out on the basis of indicators of the activity of eco-
nomic sectors and the total volume of expenses in 2022. At the same time, the overall Pearson
regression coefficient in the model is 0.857, which also indicates a close relationship between the
indicators, but the coefficient of determination is much lower and equal to 0.73.

If we consider the real state of the values of the turnover indicator and the trend of its forecast
value, then in fig. 4 and fig. 6, respectively, its predicted value for sectors 9, 10, 11, 12, 16, 21 and
22 (Appendix A) significantly exceeds the actual value. According to the author, this can happen
for two reasons.

First, in these industries (and they belong to industries with a high level of added value), tech-
nological innovations are introduced, which are characterized by a payback period of more than
a year. Thus, there is probably a certain time lag in the manifestation of the impact of the cost of
capital innovations on the turnover of the industry.

Secondly, for a correct construction of the model, data on actual innovation costs should be
used, which do not have a capitalized form (actual expenses) and are included in the financial
statements as part of the expenses of the period, without being capitalized in any type of assets.
Unfortunately, information on this type of innovation costs is not available not only at the level of
statistical observation of industries (this applies to statistical observations in most countries) but
also at the level of individual enterprises and needs to define approaches and methodological
justification.

Measures to improve the management of innovation activities both at the level of various sec-
tors of the economy and at the level of individual business units require changes in the tools of the
management system, in which the coordination of real processes of production, exchange, and
consumption takes place. Such coordination is based on the perception, processing, and transfer
of information and knowledge, as well as on the preparation and adoption of decisions for effective
actions. This is due to changes in information flows, and knowledge flows about the actual costs
of the enterprise’s innovation activities on the basis of which decisions are made.

120



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

2 Construction Principles and Basic Requirements for the Cost
Management System of Innovative Activities of Enterprises

From the standpoint of implementing management influence, the general architecture of busi-
ness processes determines the principles of structuring the economic activity of an enterprise,
identifying their main tasks, strategic priorities, and tactical development goals, as well as build-
ing an organizational and staff management system with the delineation of management func-
tions and powers between them.

From the point of view of project-oriented modeling, it is the business process architecture
adopted at the enterprise that determines the principles of structuring individual projects by struc-
tural components (business processes), which must be implemented through subject-oriented
systems of management influence. That is, in his approach to substantiating the principles of
building a general business architecture, the author adheres to a systemic approach based on
the resource-functional platform of the process of implementing management influence.

The resource base of an enterprise, as an object of management influence, in the plane of its
use for the implementation functions in subject-oriented systems should be structured accord-
ing to the following components: subject-material resources (fixed assets and tangible material
assets ), labor resources (may differ in qualification and quantitative characteristics), financial
resources, information, and intellectual resources, capitalized or not capitalized into intangible
assets.

In the functional plane of exercising managerial influence, according to the author, the main
classical functions of management should be singled out, such as: planning, accounting, analy-
sis, organization and motivation. It should be noted that the presentation of the functional basis of
the architecture can be deployed or decomposed within a certain subject system in accordance
with the horizons of (strategic and operational) management influence and meet the special re-
quirements of the implementation of a certain enterprise project Cooper R. & Kaplan R. (1999)/

1.

Subject-oriented systems of managerial influence should include such systems as a produc-
tion activity management system, an innovative activity management system, an enterprise cost
management system, an enterprise economic security system, etc.

When considering the content of the business architecture component, it is advisable to take
into account that it should be subordinated to the architectural methodology chosen by the en-
terprise, that is, to the established structured approach to solving the problem of making sound
management decisions within the general architectural framework, which is based on the stra-
tegic goals of the business entity’s development and scenario of enterprise development in the
time perspective.

Thus, any architectural process must be described for processing in the echelon of the system
architecture using semantic languages in the enterprise’s information technology system based
on the processing of all existing artifacts using certain methods and models of their descrip-
tion and calculation. Such artifacts, as defined by Zachman, J.A. (1987)/ [14] and Sessions, R.
(2007)/[11], are interpreted as certain information registers: financial, statistical reports, internal
accounting and management documents, etc., which contain information about objects of man-
agement influence and are characterized by a certain set of quantitative and qualitative indica-
tors; or primary information processing models to obtain signal indicators regarding the state or
efficiency of the functioning of such objects.

The main characteristics of the subject-oriented system of managing the innovative activity of
the enterprise for determining the object of managerial influence, namely the costs of innovative
activity, are shown in Fig. 7.
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Fig. 7. The main characteristics of the innovation activity cost management system
(strategic level of influence)

Source: formed by the author

The fundamental basis (platform) for constructing a management system, according to the au-
thor’s view, is the economic security management system of an enterprise. The robustness and
stability of the overall architecture of enterprise management depend on it.

Therefore, when considering the expansion of functional opportunity or when building a new
subject-oriented system, isolating an innovative cost management system as an independent
management system, the enterprise should reinforce this foundation by allocating additional re-
sources and distributing management influences across functional signs. Such expansion can
occur either on an ongoing basis when building a new system is necessary or variably in cases
of “special requests” (for example, implementing an innovative project) that have minimal impact
on the enterprise’s technological and product policies and are short-term.

Thus, when planning and evaluating expenses for innovative processes, the enterprise should
consider certain costs associated with maintaining the overall stability of the management archi-
tecture by enhancing the economic security system (ESS).

In general, data within the cost management system and a specific management subsystem
for comprehensive information unification should be structured based on the following characte-
ristics (in both monetary and physical evaluations):

1. The required amount of a particular resource, characterized by:

+ Total available resource amount;

* Required replenishment amount for performing certain management functions within an
innovation project;

» Evaluation of the current efficiency of resource use across the enterprise;

» Evaluation of project-specific resource use efficiency.

2. Location of use in business activities (routing by structural departments) in accordance with

the project.

3. Projected date of use.

4. Responsible individual for resource utilization.
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5. Motivation principles and indicators of effective resource use.
6. Information registry system (existing documentation within the general document flow of the
enterprise or dveloped for collecting managerial information on management objects).

In general, the management system’s object plane, in terms of the functional influence of
management systems, can be represented as a matrix. Which is characterizing the information
component for each subject-oriented system, including the innovation cost management system:

Kemsi mpl Xemsi mor  Xcemsi mm Xcmsimac  Xcmsi man
IXcmsi = Xcmsilpl  Xcmsilor  Xcmsi im Xcmsilac  Xcmsilan (2)
Xemsi fpl Xcmsifor  Xcmsi fm Xcmsifac  Xcmsi fan

Xemsijpl Xcemsiior  Xcemsi im Xcmsijac  Xcmsi ian

Xemsi intpl Xemsi intor Xcemsi intm Xcmsi intac Xcmsi intan

in which:

IXemsi — generalized information characteristics of objects of cost management for innova-
tive activities;

X cmsi, — information about the object of innovation cost management in subject-oriented
management

systems from the standpoint of functional characteristics;

pl, or, mot, ac, an- functions of planning, organizing motivation, accounting and analy-
sis,

respectively;

m, |, f, i, int — material, labor, financial, informational, intangible intellectual resources,
respectively

This approach entails a consolidated information base composed of data from each sub-
ject-oriented subsystem within the general management system. Such information can be struc-
tured by resource or function as needed.

At the same time, the information diffusion processes that define innovation accelerate dynam-
ic changes within the enterprise’s internal environment on the one hand, while on the other hand,
they are themselves products of accelerated external environmental dynamics, driven by the in-
creasing information flow volume about a specific innovation within the macro system.

The accumulated information on management objects, according to the criteria outlined above,
can be structured depending on managerial needs, technical and technological processing ca-
pabilities, calculation methods, and models for optimizing indicators for decision-making. This
structured information can then be used to build databases within the system architecture. De-
composing the overall management process and identifying its individual components (business
processes) allows the use of semantic approaches to their description in information systems.

Thus, the proposed approach to organizing the interaction and interdependence of domain-ori-
ented management systems optimizes the functionality of all subsystems in the enterprise’s gen-
eral management system, grounding them on an effective economic security management plat-
form.
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3 Main Problematic Aspects of Identifying and Estimating Costs
of Innovative Activity

Within this approach, a direction of cost assessment and identification should be singled out,
which is based on the generalization of all types of costs, including alternative costs and costs for
the implementation of managerial (functional) influence in the middle of a subject-oriented sys-
tem. This includes accounting for enterprise losses from missed opportunities as well as forming
costs based on alternative, rather than actual (accounting-recognized) values of resources con-
sumed.

This way, the total costs in the management system should be determined by formula (3):

C, = Cy+ X1 (K; X Ry) (3)

In which:

C, — costs estimated in the cost management system for the purpose of exercising managerial
influence in a certain period;

C, —the actual costs of the enterprise reflected in the accounting system for a certain period;
K, — an adjustment factor to adjust the actual value of the capitalized resource used in period i;

R, — the accounting value of the resource consumed in the period i.

The approach to determining costs, taking into account the actual market value of the spent
resource with adjustments for lost opportunities, allows you to estimate the real amount of profit
from the commercialization of the chosen innovation project. However, if the actual (accounting)
cost exceeds the market value, the use of the actual value recorded in financial accounting is
preferable from the enterprise’s standpoint because this value is a reflection of the actual value
of the resource due to its untimely use, or an incorrectly made decision regarding the size of the
insurance reserve in the company’s management system.

Hence, the enterprise’s costs in business activities should include the monetary value of all
types of resources that have been spent (or changed their form), including those that are not rec-
ognized or cannot be recognized as an asset in the process of all types of enterprise activity, but
which provide opportunities for the functioning of the enterprise as a certain economic structural
unit. At the same time, Costs can be valued based on management influence goals, considering
both actual and accounting (book) values.

At the same time, we note that it is intangible assets and intangible resources that are not rec-
ognized as such (experience of innovators, information resources created as a result of innova-
tive activity, innovative ideas that have not reached the «product stage, etc.) are there key prod-
ucts of innovation activities at the stages of research, development and production adaptation of
innovative. Such costs are rather difficult not only to estimate but also to identify and separate
their capitalized portion in actual costs according to the stages of commercialization of innova-
tions. Furthermore, all costs related to organizational and marketing innovations in the account-
ing system are classified as period expenses and are considered consumed period costs. These
cannot be capitalized, do not add to the enterprise’s asset value, nor enhance its investment
attractiveness. This approach suggests that such costs are not objects of future management
influence. From the author’s point of view, such a position is unsuitable for constructing an effec-
tive cost management system for innovation activities, does not correspond to the principles of
determining the actual costs of the enterprise in the general management system, and requires
refinement.

Another critical issue arises when determining the adjustment coefficient (Ki) in the case of
the well-founded existence of a significant (greater than the term of the total turnover of the en-
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terprise’s capital) term of capitalization of the enterprise’s assets. Such a correction coefficient
should reflect:

firstly, the impact of inflationary depreciation of the actual value of assets;

secondly, the increase in the price of resources, which is associated with the costs of stora-
ge, insurance, natural depletion losses, etc.;

thirdly, to take into account the rate of total profitability of the enterprise’s capital or the ave-
rage annual deposit rate of capital placement, if the specified indicators exceed the average
planned rate of return on costs of the period.

The proposed approach for a refined definition of the actual cost of the period’s costs, which
is based on the distinction between actual (accounting) and actual (economic) costs, makes it
possible to make informed decisions within the enterprise’s innovation cost management system.

Conclusion

Based on the research, the following conclusions were drawn:
1. Statistical data from the economic sectors of Slovakia and Ukraine between 2020 and

2022 reveal a strong correlation between the growth rate of enterprise innovation activity
and sectoral income. An in-depth analysis (based on regression modeling) indicates a so-
mewhat uneven growth of the industry’s income based on the volume of capital expenditu-
res on innovation. This justifies the need for improving innovation cost management.

2. For the effective organization of the decision-making process in the subject-oriented system

of the enterprise’s innovation cost management system enterprise, it is necessary to have

such an information environment for the functioning, which is characterized by:

» Structured information flows aligned with each decision-making stage;

» Adapted information carriers for sufficient data collection for analyzing and forecasting
the state and dynamics of the investigated object;

» Established information processing systems to evaluate internal and external environ-
mental impacts;

* A mechanism for determining the entropy level of unstructured information signals and
assessing their impact likelihood on the investigated object.

. In order to improve the identification and evaluation of innovative activity costs in the sub-

ject-oriented subsystem of management, a functional-resource approach is proposed. It
takes into account the additional costs for the implementation of functional influence on
the part of the cost management system of innovative activity to the cost of the consumed
resource (the object of managerial influence).

4. It is proposed to evaluate and identify the management influence object based on an under-

standing of the real value of capital investments in innovation, expanding beyond the limits
of the accounting approach.
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Appendix A

Tab 1 A Indicators of Gl for regression modeling

Turnover for own . .
Innovation expenditure,
performances and goods,
thousand EUR
Ne Types of economic activity thous?\r(l)d EUR (X)
2020 2022 2020 2022
1 |Mining and quarrying 210 544 432 606 1341 1218
2 Manufacture of food products, beverages 4284 461 3906 755 27582 54 246
and tobacco
Manufacture of textiles 275 465 245 454 2040 4 955
4 | Manufacture of wearing apparel 244 688 141 399 2 358 1628
5 uMcetlgufacture of leather and related prod- 506 725 352 156 3167 2343
Manufacture of wood and of products of
6 wood and.cork, except furnlture; .manufac- 679 394 6 146 902 8 844 12 329
ture of articles of straw and plaiting mate-
rials
7 | Manufacture of paper and paper products | 1271727 1935133 5437 5458
8 Z’igntlng and reproduction of recorded me- 219 258 268 854 10 648 8 324
Manufacture of coke and refined petro-
9 |[leum products, chemicals and chemical | 4 151 051 4705574 156 909 139 301
products
10 Manufacture of basm_pharmaceutl‘cal prod- 183 447 168 616 2396 42 129
ucts and pharmaceutical preparations
11 | Manufacture of rubber and plastic products | 4 097 189 4641 144 84 924 122 772
12 Manufacture of other non-metallic mineral 1897 146 2096 531 21 766 48 037
products
13 | Manufacture of basic metals 3945812 | 10980 546 16 724 25744
14 Manufacture_of fabricated _metal products, 4092 638 4722 789 24 101 72 587
except machinery and equipment
15 Ma_nufacture of computer, electronic and 3558 440 3730351 84 747 20 104
optical products
16 | Manufacture of electrical equipment 3448 418 4 745 405 98 220 129 734
17 nMzncufacture of machinery and equipment 4828 792 6 246 286 82 652 109 819
18 Manyfagture of motor vehicles, trailers and 28562838 | 31 755 613 452 486 344 362
semi-trailers
19 | Manufacture of other transport equipment 578 340 784 252 7928 11 542
20 | Manufacture of furniture 763 814 878 928 9148 5609
21 | Other manufacturing 392 875 410 693 2 046 26 436
29 Rep_alr and installation of machinery and 919 851 1137 967 8815 30 654
equipment
23 E&%‘g&c'ty' gas, steam and air conditioning | 15 055 879 | 2902904 | 67019 45 853
24 | Water collection, treatment and supply 521 465 293 925 3379 991
o5 Wa_st_e_ cc.)llecho_n, treatment and disposal 571 428 783 256 39236 2490
activities; materials recovery
26 | Construction 3154 140 4637 150 20 516 13441
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Hodnotenie krajin Eurépskej unie z hfadiska vybranych
socialnych a agro-environmentalnych ukazovatelov

Assessment of European Union Countries based on selected social
and agro-environmental indicators

Maria MAJEK* — Eva MATEJKOVA**

Abstract

The contribution aims to assess European Union countries in terms of selected indicators moni-
toring the second sustainable development goal using multivariate statistical methods. We evalu-
ate 24 member countries except Malta, Luxembourg and Cyprus based on 10 social and agro-en-
vironmental indicators. Secondary data are obtained from the public databases of Faostat and
Eurostat for the period 2019-2022 and normalized to a 0-1 scale. Dimensionality in the data was
reduced through factor analysis with varimax rotation, reducing the original 6 indicators to two
factors. Factor 1 is positively influenced by indicators of income poverty, share of severe material
or social deprivation and the prevalence of moderate or severe food insecurity and negatively
influenced by the level of ammonia emissions from agriculture. The average protein supply posi-
tively impacts the formation of factor 2, while the agricultural factor income has a negative effect.
The evaluated countries are divided into three clusters based on the given factors and other indi-
cators. The first group consists mainly of the original member countries and Slovenia, the second
group includes Estonia, Lithuania, Greece, Portugal and Spain. The third group comprises the V4
countries, together with Latvia, Bulgaria and Croatia.

Keywords:
agriculture, cluster analysis, environment, food security, nutrition, SDG2

JEL Classification: C10, 130

Druhy ciel udrzatelného rozvoja je zamerany okrem ukoncenia hladu, dosiahnutiu potravi-
novej bezpecnosti a lepSej vyzivy aj na podporu udrzatelného polnohospodarstva. Dany ciel je
kfu€ovym k uspechu celej Agendy 2030, pri€om je uzko prepojeny na piliere udrzatelného rozvo-
ja — spolo¢nost, ekonomiku a zivotné prostredie (FAO, 2016). Rastucou vyzvou na celom svete
je v suvislosti s podvyzivou vzajomna existencia podvyzivy, nedostatku mikrozivin a nadvyzivy,
ktora sa prejavuje nadvahou a obezitou. Dané zmeny v potravinovych systémoch a vo vnimani
globalnej vyzvy podvyZzivy si vyZzaduju nové stratégie zalozené na zmenach v potravinovych sys-
témoch (GOMEZ M.1. et. al, 2013). Za Giéelom monitorovania cielov udrzatelného rozvoja, vrata-
ne druhého ciela, bolo doposial predstavenych mnozstvo ukazovatelov, avSak stale pretrvavaju
nezrovnalosti s Udajmi, nakolko data su ¢asto nedostupné a nie je jasna ich operacionalizacia,
pricom je potrebné zamerat sa na relevantnost ukazovatelov (HAK T. et al., 2016).
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V kontexte danych skuto&nosti bol navrhnuty novy subor ukazovatelov, ktoré komplexnejsie
monitoruju ciele v ramci SDG-2, su lahSie monitorovatelné prostrednictvom empirickych databaz
a umoznuju porovnavat krajiny v roznych kontextoch ekonomického rozvoja (GIL J. D. B. et al.,
2019). V kontexte prepojenia medzi trvalo udrzatelnym polnohospodarstvom, potravinovou bez-
pecnostou a 17 cielmi trvalo udrzatelného rozvoja boli identifikované tri zakladné skupiny fakto-
rov — potravinova bezpecnost, druhy a ekosystémy ako prirodné zdroje a energia a sila v suvis-
losti s ich vztahom k Zivotnému prostrediu a rozvoju (BOROWSKI P.F. a PATUK, I., 2021). Tieto tri
skupiny vzajomne prepojenych faktorov su podrobne analyzované v empirickej Studii v spojitosti
s vodou, energiou a potravou (BOROWSKI P.F., 2020; PURWANTO A. et al. 2021).

Dalsim vyznamnym faktorom je potreba inovacii v polnohospodarstve, ktora je pevnou stra-
tégiou zameranou na zvysenie produktivity polnohospodarstva a pofnohospodarskej ekonomiky
(GHEORGHE H. et al., 2022). Inovacie a udrzatelna polnohospodarska produktivita su ¢oraz
dblezitejSimi, kedZe doteraz uplatfiované ekonomické modely a opatrenia na rozvoj udrzatefl-
ného polnohospodarstva, produktivity a podnikania v polnohospodarstve Uplne nereagovali na
zmeny, ktorymi v su€asnosti spolo¢nost prechadza. Prechod na 100% udrzatelné a ekologické
polnohospodarstvo zaloZzené na tedrii kontroly nakladov je odrazovym bodom pre vyvoj planéty
a ¢o najudrzatelnej$i spésob zivota (ALSTON J.M., 2018). V sucasnosti ma znizovanie hladu,
potravinovej neistoty a adekvatnej vyzivy iba jedno rieSenie, a to podporovat udrzatelné polno-
hospodarstvo do roku 2030 (FANZO et al., 2018; FIROIU D. 2021). Svetové vlady sa zameriavaju
v suvislosti s dlhodobym prezitim ludstva na produkénu kapacitu biodiverzity, zvySovanie vodnej
bilancie, zniZovanie degradacie pbdy, zvySovanie globalnej polnohospodarskej produkcie a rast
pokroku v oblasti trvalo udrzatelného polnohospodarstva (ANUKWONKE C. C., 2018). Mnohé
krajiny nadalej Celia vyzvam v suvislosti s hladom, potravinovou nedostato¢nostou spésobenou
vysokou uroviiou chudoby, stratami spésobenymi Skodcami, chorobami rastlin, nezamestnanos-
tou, socialnym vylugenim, korupciou a konfliktmi, priSom pandémia este viac prehibila rozdiely
v kvalite Zivota medzi urcitymi regionmi a krajinami sveta (OTEKUNRIN O.A., 2021).

Na drovni Eurépskej nie mézeme z hladiska prijmu z pofnohospodarskeho faktora pozorovat
postupné reformy Spolo¢nej polnohospodarskej politiky, ktoré boli podporené najma rastuacimi
vplyvmi klimatickych zmien z hladiska rozmanitosti eurépskeho pofnohospodarstva. V su¢asnos-
ti méZzeme pozorovat na jednej strane zintenzivnenie polnohospodarskych aktivit v niektorych
regionoch a na druhej strane marginalizaciu polnohospodarstva az jeho zanechanie v inych re-
gionoch. Dané rozdiely su €oraz vyraznejSie medzi regionmi severnej a strednej Eurdpy, konti-
nentom a perifériami, teda medzi Stredomorim a vychodnou a severnou Skandinavskou oblastou
(GIANNAKIS E. a BRUGGEMAN A., 2015). Okrem dalSich faktorov st hrozbou pre dosiahnutie
dlhodobych cielfov udrzatelnosti emisie amoniaku z polnohospodarstva, nakolko ich podiel na
celkovych emisiach je v Eurdpskej unii vefmi vysoky. Paradoxom je, Ze krajiny, ktoré tazili z vy-
sokej urovne financovania polnohospodarskeho vyskumu a vyvoja emituju stale viac amoniaku
(MURAWSKAA., PRUS P., 2021).

Metodicky postup

Cielom prispevku je analyza krajin Eurdpskej unie z hfadiska vybranych ukazovatelov monito-
rujucich 2. ciel udrzatelného rozvoja s vyuzitim viacrozmernych Statistickych metdd. Hodnotime
24 ¢lenskych krajin okrem Malty, Luxemburska a Cypru na zaklade 10 socialnych a agro-en-
vironmentalnych ukazovatelov. Sekundarne Udaje su ziskané z verejnych databaz Faostat-u
a Eurostat-u za obdobie rokov 2019-2022. Vacsina stratégii zaoberajucich sa ur€ovanim poctu
hlavnych komponentov, ktoré by mal model zachovat, vyzaduje neStandardizované udaje. AvSak
Standardizacia je Casto potrebna v pofnohospodarskych, biologickych a environmentalnych apli-
kaciach (FORKMAN J. et al., 2019). Z uvedeného dévodu boli pévodné hodnoty ukazovatelov
normalizované na 0-1 8kalu. Hodnotené ukazovatele su na zaklade oCakavanych cielov, ktoré
dosahuju, rozdelené na maximalizaéné (stimulanty) a minimalizacné (inhibitory). Za stimulanty
povazujeme nasledujuce ukazovatele:

» podiel polnohospodarskej pddy vyuzivanej v ekologickom pofnohospodarstve (% z celko-

vej pofnohospodarskej pédy; 2021),
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» prijem z polnohospodarskeho faktora (index, 2010=100; 2022),
» verejné vydavky na vyskum a vyvoj v polnohospodarstve (eur‘osoba; 2022),
« priemerna spotreba proteinov (kcal*osoba*deri'; 2019).

Medzi inhibitory sme zaradili nasledujuce ukazovatele:

* miera obezity podla BMI (% z celkovej populacie; 2019),

» potravinovy odpad (kg*osoba'; 2021),

» emisie amoniaku z polnohospodarstva (kg*ha™'; 2021),

» prevalencia strednej alebo zavaznej potravinovej nebezpecnosti (% z celkovej populécie;
2021),

» prijmova chudoba po socialnych transferoch (% z celkovej populacie; 2022),

* miera tazkej socialnej a materialnej deprivacie (% z celkovej populacie; 2022).

Ukazovatele, ktoré su stimulantmi sme transformovali na 0-1 $kalu prostrednictvom nasledu-
juceho vyrazu:
x;—x;(min) (1)

Zi = —————————
t x;(max)—x;(min)

Inhibitory sme transformovali na 0-1 Skalu prostrednictvom nasledujiuceho vyrazu:

L x;(max)—x;
%4 = x;(max)—x;(min) (2)
kde:

z,je normalizovana hodnota i-teho ukazovatefa,
X, je aktualna hodnota i-teho ukazovatefla,

x,(min) je minimalna hodnota i-teho ukazovatela,
x,(max) je maximalna hodnota i-teho ukazovatefla.

Model faktorovej analyzy bol odhadnuty metédou hlavnych komponentov po rotacii varimax.
Pred samotnou faktorovou analyzou boli testované korelacie medzi dvojicami ukazovatelov pro-
strednictvom Pearsonovych koeficientov korelacie na zaklade nasledujiceho vyrazu:

= 3
Zx—x) Z(vi—y) 3)

r

kde:

r je koeficient korelacie,

X je priemerna hodnota premennej x,
Y je priemerna hodnota premennej y,
X je vybrana premenna x,

y,je vybrana premenna y.

Vysledné spolo¢né faktory je mozné zapisat prostrednictvom nasledujuceho vyrazu:

Fj = apX; + apXo + 4 a50X) (4)
Kde:
Fjje j-ty spolo¢ny faktor pre j=1,...,s,

a, pre k=1,2,..,q a j=1,..,;s je faktorova vaha odhadujica vplyv j-teho spolo¢ného faktora na
k-tu premennu,

Xipre i=1,..,k je i-ta premenna.
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Krajiny Eurépskej unie su rozdelené do zhlukov vyuzitim hierarchickej Wardovej metédy zhlu-
kovania, zaloZenej na strate informacie, ktora vznika pri zhlukovani. Dana metdda zlu€uje zhluky
na zaklade minimalneho suctu Stvorcov odchylok kazdého objektu od taziska zhluku.

Vlastna praca
Tab. 1 Pearsonove koeficienty korelacie pdvodnych ukazovatelov

Pearson‘s correlation coefficients of original indicators

Pearsonove koeficienty korelacie', N=24
Ukazovatel? X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
X1 — Polnohospodarska
poéda vyuzivana v ekolo-| 1,00 | 0,18 | -0,01 | -0,34 | -0,01
gickom polPnohospodar-
stved(%)

-0,46
0,26 | 0,24 | 004 | (*) | 0,10

0,42
(*)
0,01 | -0,25 | 1,00 | -0,33 | 0,40 | 0,32 | -0,27 | -0,09 | -0,02 | 0,38

X2 — Miera obezity* (%) 0,148 | 1,00 | -0,25 | 0,07 | -0,08 | -0,24 | 0,03 | -0,23 -0,26

X3 -Potravinovy odpad®
(kg*osoba)

X4 — Prijem z polnohos- 052 | 049
podarskeho faktora® (in-| -0,34 | -0,07 | -0,33 | 1,00 | -0,34 o v

dox) IS
X5 - Verejné vydavky na

0,41 | -0,52

0351 ¢ | ()

vyskum a vyvoj v pofno-| o\ | 68 | 640 | 034 | 1,00 | 0,38 | %* | -030 | 032 | 032
hospodarstve’ (eur*oso- )
ba“)
X6 - Emisie amoniaku
z  polnohospodarstva | -0.26 | -0.24 | 0,32 '(();*5)2 038 | 100 '(();*5)7 '0(;‘;5 038 | 014
(kg*ha™)
X7 — Prevalencia strednej
alebo zévasnej potravi-| -0,24 | 0,03 | -0,27 o(,f,)g '0(;‘;4 '(();5)7 1,00 | 0,36 ?;ff;’ -0.27
novej nebezpecnosti® (%)

S — "
éz) Prijmova chudoba®™| o 4 | 0,23 | -0,09 | 0,35 | -0,30 | 045 | 036 | 1,00 (25)3 0,05
X9 — Miera t'azkej social-
nej a materialnej nadze™ | 048 | 042 | 0o | 041 1 555 | g3g | 086 | 0531 65 | 019
o *) *) (*) ) 1
(%)
X10 — Priemerna spotre- 052
ba proteinov'? (kcal*oso-| 0,11 | -0,26 | 0,38 o 0,32 | 0,13 | -0,27 | 0,05 | -0,19 | 1,00
ba“*defi) )

Zdroj: vlastné spracovanie na zaklade udajov z databaz Eurostat-u a Faostat-u

" Indicator, ? Pearson’s correlation coefficients, 3 Are under organic farming (% of total
utilized area), * Obesity rate based on BMI (% of total population), ° Food waste (kg
per capita), ¢ Agricultural factor income (index), 7 Government expenditures on R&D in
agriculture (eur per inhabitant), 8 Ammonia emissions from agriculture (kg per hectare),
° Prevalence of moderate or severe food insecurity (percent of total population), '° Peo-
ple at risk of monetary poverty after social transfers (percent of population with median
equivalised income below the risk-of-poverty threshold, "' Severe material and social
deprivation rate (%), 12 Average protein supply (kcal per capita per day).
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Na zaklade analyzy korelacii mézeme konStatovat, Ze medzi niektorymi dvojicami nami zvo-
lenych premennych existuju signifikantné, stredne silné zavislosti, ale je ich malo. Pozitivne za-
vislosti boli zaznamenané medzi nasledujucimi dvojicami ukazovatelov: miera tazkej material-
nej a socialnej nudze s prijmom z polnohospodarskeho faktora (0,41) a s prijmovou chudobou
(0,53), prevalencia strednej alebo zavaznej potravinovej nebezpecnosti s prijmom z polnohospo-
darskeho faktora (0,49), mierou tazkej materialnej a socialnej nudze (0,66). Negativne korelacie
boli zaznamenané medzi prijmom z polnohospodarskeho faktora a ukazovatelom emisii amonia-
ku z polnohospodarstva (-0,52) a priemernej spotreby proteinov (-0,52). Emisie amoniaku z pol-
nohospodarstva taktieZz negativne koreluju s prevalenciou strednej alebo zavaznej potravinovej
nebezpecnosti (-0,57) a s prijmovou chudobou (-0,45). Signifikantné negativne korelacie boli
taktiez zaznamenané medzi dvojicami ukazovatelov polnohospodarskej pédy vyuzivanej v eko-
logickom polnohospodarstve a mierou tazkej socialnej a materialnej nudze (-0,46), medzi mierou
obezity a mierou tazkej socialnej alebo materialnej nadze (-0,42), medzi verejnymi vydavkami na
vyskum a vyvoj v polnohospodarstve a prevalenciou strednej alebo zavaznej potravinovej nebez-
pecnosti (-0,44). Uvedené vysledky naznacuju, Ze z niektorych ukazovatelov, ktoré medzi sebou
signifikantne koreluju, bude mozné vytvorit faktory, aby sme znizili dimenziu v datach.

Predpoklad vhodnosti vyberu ukazovatelov do faktorovej analyzy je overeny prostrednictvom
KMO Statistiky. V tabulke 2 je uvedena celkova KMO Statistika suboru, KMO $tatistika pre zvole-
né ukazovatele, ako aj celkové komunality.

Tab. 2 KMO Statistiky a komunality premennych vstupujucich do faktorovej analyzy

KMO statistics and commonalities of indicators entering the factor analysis

< ry
E o g ©
X:] ? ® Y o
x o} o Ke] S 2 [
© = c [<] b ] -
= S —'T’Q ° 8 g_
3 cCa [ = _—
T & S & SN & < ze o
g 8 S 383 o %= o
£ < Q2 ‘© © c
© © s5w© S © = = O
3 g8 o2 » N2 ° =g o £
- — . - =
8 8.3 2% 85 E 5 s §2
X Ta ==} oo = 2 E = 2
=] o N w N owa o = © oo
KMO?
. 0,71 0,72 0,70 0,66 0,67 0,51
(celkova 0,68)
Komunalita®
. 0,74 0,58 0,68 0,69 0,65 0,87
(celkova 4,20)

Zdroj: vilastné spracovanie v softvéri SAS Enterprise Guide

" Indlicator, ? Kaiser measure of sampling adequacy, > Communality, * Agricultural factor
income, ®* Ammonia emissions from agriculture, 6 Prevalence of moderate or severe food
insecurity, ” Income poverty, ® Material and social deprivation rate, ° Average protein su-

pply

Celkova KMO Sstatistika (0,68), ako aj jednotlivé KMO Statistiky presahuju hranicu 0,5, preto
ich povazuje za vhodné vstupy do faktorovej analyzy. Ukazovatel priemernej spotreby proteinov
sme sa rozhodli v subore ponechat, napriek tomu, Ze lezi takmer na hranici prijatelnosti podla
KMO, nakolko jeho komunalita je vysoka (0,87) a zvySuje podiel vysvetlenej variability v subore
(Tab.2). Na zaklade uvedenych vysledkov sme do faktorovej analyzy zvolili normované tvary na-
sledujucich ukazovatelov: prijem z pofnohospodarskeho faktora, emisie amoniaku z polnohos-
podarstva, prevalencie strednej alebo zavaznej potravinovej nebezpecénosti, prijmova chudoba,
miera tazkej socialnej a materialnej deprivacie a priemerna spotreba proteinov.
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Tab. 3 a obr. 1 znazoruju vlastné Cisla korelacnej matice jednotlivych faktorov. Prvé dva fak-
tory su dostato¢né pre vytvorenie faktorovych skére premennych, pricom spolu vysvetluju 70%
variability pévodnych udajov.

Tab. 3 Vlastné Cisla korelaénej matice

Eigenvalues of the correlation matrix

Faktor! V!gstnf Podiel \_/ys_v_etl3enej Kumulati\_my pod_it_el \
Cislo variability vysvetlenej variability

1 3,014 0,502 0,502

2 1,190 0,198 0,700

3 0,665 0,111 0,811

4 0,585 0,098 0,909

5 0,308 0,051 0,960

6 0,237 0,040 1,000

Zdroj: vilastné spracovanie v softvéri SAS Enterprise Guide

! Factor, ? Eigenvalue, ° Proportion of explained variance, * Cumulative proportion of explained
variance

Obr. 1 Vlastné Cisla korelacnej matice a kumulativny podiel vysvetlenej variability

Eigenvalues of correlation matrix and cummulative share of explained variability

Zdroj: vlastné spracovanie v softvéri SAS Enterprise Guide
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Tab. 4 Faktorové zataze po rotacii varimax

Factor pattern after varimax rotation

Ukazovatel" Faktor 12 | Faktor 23
X4 - Prijem z pol'nohospodarskeho faktora* -0,500 -0,698
X6 — Emisie amoniaku z pofnohospodarstva® -0,726 -0,229
X7 - Prevalencia strednej alebo zavaznej potravinovej nebezpecnosti® 0,738 0,365
X8 -Prijmova chudoba’ 0,816 -0,163
X9 — Miera t'azkej socialnej a materialnej nudze?® 0,785 0,174
X10 — Priemerna spotreba bielkovin® -0,030 0,933

Zdroj: vlastné spracovanie v softvéri SAS Enterprise Guide

Na zaklade hodnét faktorovych zatazi mézeme skonstatovat, Ze prvy faktor je silne pozitiv-
ne skorelovany s ukazovatelmi prevalencie strednej alebo zavaznej potravinovej nebezpecnos-
ti (0,738), s prijmovou chudobou po socialnych transferoch (0,816) a s mierou tazkej socialnej
a materialnej nudze (0,785). Silne negativne skorelovany je s ukazovatelom emisii amoniaku
z pofnohospodarstva (-0,726), ¢o vzhladom k normalizovanym udajom upravenym na pozitivny
smer vyvoja znamena, ze ¢im su hodnoty emisii lepSie, teda niZsie, tym je hodnota faktorového
skore niZzSia. Faktor 1 je stredne silne negativne skorelovany aj s ukazovatefom prijmu z pol-
nohospodarskeho faktora a takmer vdbec nie je skorelovany s priemernou spotrebou bielkovin.
Naopak, s priemernou spotrebou bielkovin (0,933) je silne pozitivne skorelovany faktor 2. Dany
faktor je silne negativne skorelovany aj s ukazovatelom prijmu z polnohospodarskeho faktora
(-0,698). Slabsie negativne korelacie ma dany faktor s emisiami amoniaku z polnohospodarstva
(-0,229) a s mierou prijmovej chudoby (-0,163). Naopak, slabsie pozitivne korelacie ma dany fak-
tor s prevalenciou strednej alebo zavaznej potravinovej nebezpecnosti (0,365) a s mierou tazkej
socialnej a materialnej nudze (0,174). Na zaklade vyslednych faktorovych vah mézeme zostavit
faktorové rovnice:

F1=-0,500"X4 -0,726*X6 + 0,738*X7 + 0,816*X8 + 0,785*X9 — 0,030*X10
F2 =-0,698*X4 -0,229*X6 + 0,365"X7 — 0,163*X8 + 0,174*X9 + 0,933*X10

Korelaciu vstupnych premennych s vyslednymi faktormi mézeme nazorne pozorovat na grafe
faktorovych vah (Obr. 2).
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Obr. 2 Faktorové vahy vstupnych premennych na vyslednych faktoroch po rotacii vari-
max

Rotated factor pattern of input variables on resulting factors after varimax rotation

Zdroj: vlastné spracovanie v softvéri SAS Enterprise Guide

Z obr. 2 je zrejmé, Ze prvy faktor je viac tvoreny mierou strednej alebo zavaznej potravino-
vej nebezpec€nosti, mierou tazkej socialnej a materialnej deprivacie a prijmovou chudobou po
socialnych transferoch, pricom ukazovatel emisii amoniaku z polnohospodarstva vysledny fak-
tor znizuje. Faktor 2 je tvoreny najma ukazovatelom priemernej spotreby proteinov a znizovany
ukazovatelom prijmu z polnohospodarskeho faktora. Ziskané faktory — Faktor 1 a Faktor 2 vyu-
zijeme spolu s normalizovanymi tvarmi ukazovatelov miery obezity, podielu pofnohospodarskej
pbédy pod ekologickym hospodarstvom, verejnymi vydavkami na vyskum a vyvoj v pofnohospo-
darstve a mnozstva odpadu v zhlukovej analyze, v ktorej je vyZadované, aby boli vstupné pre-
menné navzajom nekorelované. Danu podmienku sme overili prostrednictvom grafu korelac¢nej
matice Obr. 3.
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Obr. 3 Graf korelagnej matice vstupnych premennych zhlukovej analyzy

Correlation matrix of input variables of cluster analysis

Zdroj: vilastné spracovanie v softvéri SAS Enterprise Guide
Vysledné rozdelenie krajin do zhlukov Wardovou metédou je znazornené na Obr. 4.

Obr. 4 Rozdelenie krajin Europskej unie zo zhlukov z hladiska vybranych socialnych
a agro-environmentalnych ukazovatelov

Distribution of European Union countries into clusters based
on the selected social and agro-environmental indicators

Zdroj: vilastné spracovanie na zaklade vysledkov zhlukovej analyzy
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Prvy zhluk je vytvoreny 11 krajinami zdpadnej a severnej Eurépy. Okrem Slovinska ide o p6-
vodné ¢lenské krajiny Eurdpskej unie, konkrétne: Rakusko, Svédsko, Finsko, Francuzsko, Talian-
sko, Dansko, Nemecko, irsko, Belgicko, Holandsko, a Slovinsko. Do druhého zhluku sa zaradilo
6 krajin juznej a vychodnej Eurdpy. Konkrétne, Esténsko, Grécko, Portugalsko, Litva, Spanielsko
a Rumunsko. Posledny zhluk vytvara 7 krajin vychodnej Casti Eurdpskej unie. Do danej skupiny
patria nasledujlce krajiny: Bulharsko, Chorvatsko, Polsko, Loty§sko, Cesko, Madarsko a Slo-
vensko (Obr. 4).

Vzajomné porovnanie zhlukov krajin podla individualnych socialnych a agro-environmental-
nych ukazovatelov za ucelom typologizacie regiénov je ilustrované na Obr. 5.

Obr. 5 Komparacia zhlukov z hladiska individualnych socialnych a agro-environmental-
nych ukazovatelov

Comparison of clusters based on individual social and agro-environmental indicators

Zdroj: vlastné spracovanie

Prvy zhluk, pozostavajuci z podvodnych ¢lenskych krajin Eurépskej Unie a Slovinska dosahu-
je najlepsSie vysledky z hladiska miery obezity (%), vydavkov na vyskum a vyvoj v pofnohospo-
darstve (eur*osoba™), z hladiska prijmovej chudoby (%) a miery tazkej materidlnej a socialnej
deprivacie (%). Spomedzi ostatnych zhlukov sa nachadza na druhom mieste z hladiska podielu
polnohospodarskej pddy pod ekologickym polnohospodarstvom (%), emisii amoniaku z polno-
hospodarstva (kg*ha™), miery strednej alebo taZkej potravinovej nebezpecnosti (%) a taktiez
z hladiska priemernej spotreby proteinov (kcal*osoba'*den"). AvSak, dana skupina krajin pro-

faktora (index).

Druhy zhluk, pozostavajuci z krajin Pyrenejského polostrova, Grécka, Esténska, Litvy a Ru-
munska sa vyznacuje najvacsim priemernym podielom pofnohospodarskej pédy pod ekologic-
kym polnohospodarstvom (%), najvacsim priemernym prijmom z polnohospodarskeho faktora
(index), najnizSou priemernou mierou strednej alebo zavaznej potravinovej nebezpecnosti (%)
a taktiez najvy$Sou priemernou spotrebou proteinov (kcal*osoba'*deri'). Na druhom mieste
sa dana skupina krajin umiestnila z hladiska miery obezity (%), vydavkov na vyskum a vyvoj
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v polnohospodarstve (eur‘osoba), taktiez z hladiska miery strednej alebo zavaznej potravino-
vej nebezpecnosti (%) a miery tazkej materialnej a socialnej deprivacie (%). Najhorsie vysledky
dosahuju dané krajiny v priemere z hladiska emisii amoniaku z polnohospodarstva (kg*ha™' )
a prijmovej chudoby (%).

Posledny, treti zhluk krajin vychodnej Casti Eurdpskej unie, medzi ktoré patri aj Slovensko,
mi amoniaku z polnohospodarstva (kg*ha™). Na druhom mieste sa nachadza z hladiska prij-
mu z pofnohospodarskeho faktora (index) a taktiez z hladiska prijmovej chudoby po socialnych
transferoch (%). NajhorSie vysledky dosahuje dana skupina krajin z hladiska miery obezity (%),
podielu pofnohospodarskej pddy pod ekologickym polnohospodarstvom (%), z hfadiska vydav-
kov na vyskum a vyvoj v polnohospodarstve (%), miery strednej alebo tazkej potravinovej nebez-
pecnosti (%), miery tazkej materialnej a socialnej deprivacie (%) a taktiez z hfadiska priemerného
prisunu proteinov (kcal*osoba'*deri).

Zaver

Cielom prispevku je analyza krajin Eurépskej unie z hladiska vybranych ukazovatelov moni-
torujucich 2. ciel udrzatelného rozvoja s vyuzitim viacrozmernych Statistickych metéd. Hodnoti-
me 24 ¢lenskych krajin okrem Malty, Luxemburska a Cypru na zaklade 10 socialnych a agro-en-
vironmentalnych ukazovatelov. Sekundarne udaje boli ziskané z verejnych databaz Faostat-u
a Eurostat-u za obdobie rokov 2019-2022 a normalizované na 0-1 8kélu. Dimenzia v datach bola
znizena prostrednictvom faktorovej analyzy s rotaciou varimax, ¢im sa 6 pdévodnych ukazovate-
lov redukovalo na dva faktory. Na tvorbu faktora 1 maju signifikantny pozitivny vplyv ukazovatele
prijmovej chudoby, miery tazkej socialnej alebo materialnej deprivacie a miera strednej alebo za-
vaznej potravinovej nebezpecnosti a negativny vplyv emisie amoniaku z pofnohospodarstva. Na
tvorbu faktora 2 ma signifikantny pozitivny vplyv priemerna spotreba proteinov a negativny vplyv
prijem z polnohospodarskeho faktora. Hodnotené krajiny su prostrednictvom danych faktorov
a ostatnych ukazovatelov, konkrétne podielom polnohospodarskej pody spadajucej pod ekolo-
gické polnohospodarstvo, mierou obezity, verejnymi vydavkami na vyskum a vyvoj v polnohos-
podarstve a potravinovym odpadom rozdelené z hladiska podobnosti do troch zhlukov. Prva sku-
pina je tvorena prevazne povodnymi ¢lenskymi krajinami a Slovinskom. Dana skupina krajin sa
vyznacuje z hladiska komparacie priemernou medzi skupinami najnizSou mierou obezity medzi
obyvatel'stvom, najniz8ou prijmovou chudobou, najnizSou mierou tazkej materialnej a socialnej
deprivacie a zaroven najvyssimi vydavkami na vyskum a vyvoj v pofnohospodarstve. Naopak,
dana skupina krajin produkuje v priemere na osobu najvacsi objem potravinového odpadu a ma

Do druhej skupiny patria Esténsko, Litva, Grécko, Portugalsko a Spanielsko. Tato skupina sa
vyznacuje najvacsim priemernym podielom pofnohospodarskej pdédy pod ekologickym polnohos-
podarstvom, najvac¢sim priemernym prijmom z pofnohospodarskeho faktora, najnizSou priemer-
nou mierou strednej alebo zavaznej potravinovej nebezpecnosti a taktiez najvy$Sou priemernou
spotrebou proteinov. Najhorsie vysledky z hladiska sledovanych skupin dosahuje v emisiach
amoniaku z polnohospodarstva a v prijmovej chudobe.

Tretia skupina je tvorena krajinami V4, spolu s Loty§skom, Bulharskom a Chorvatskom. Tieto
amoniaku z polnohospodarstva. Tieto krajiny dosahuju najlepSie vysledky z hladiska environ-
mentalnych ukazovatelov — mnozstva potravinového odpadu a emisii amoniaku z pofnohospo-
darstva. AvSak, sledovana skupina dosahuje v priemere najvacsiu mieru obezity medzi obyva-
podiel pddy pod ekologickym polnohospodarstvom, dosahuje najhorsie vysledky z hladiska uka-
zovatelov potravinovej bezpec€nosti a kvality vyzivy meranej priemernym prisunom proteinov.
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Manazérske kompetencie a inovacie vo vzdelavani
v dobe post-COVID-19'

Managerial competences and innovations
in post-COVID 19 education era

Silvia MATUSOVA* — Vojtech KOLLAR**

Abstract

The paper is focused on managerial competencies and innovations in education at universities.
Managers in the 21st century operate under fundamental changes in society, among which the
factor of sustainable development, elements of new technologies, the fourth industrial revolution
(Industry 4.0) and digitalization and robotization dominate. The paper aims to analyse and syn-
thetise lessons learnt during the COVID-19 pandemic, during which approaches to education at
universities, the management of education and the use of new technologies have significantly
shifted the way and forms of education and set up new requirements for the managerial compe-
tencies of education managers. The impact of the new approaches and measures is visible in
students” preparedness for the labour market and their employability. The paper is based on the
analysis of primary and secondary sources focused on the new requirements of education and
management of education in Slovakia and the European Union.

Keywords:
digital transformation of education, innovations, managerial competencies, online education

JEL Classification: A22, 12, 123, O3

Uvod

Vysledkom vzdelavacieho procesu je vzdelanost ako uceleny subor poznatkov, vedomosti
a kompetencii o svete v ktorom Zijeme. Neustaly rozvoj digitalnych a online vzdelavacich prile-
zitosti, ktoré su pritomné aj v systéme vysokoskolského vzdelavania, vyzyva manazérov vzdela-
vania, aby prispdsobili stratégie a vyuCovacie formy vzdelavace;j institucie novym trendom, ktoré
uzko suvisia s technolégiami a digitalizaciou.

Tradi€ny pristup k riadeniu ,vychadza z ulohy manazmentu nastavovat ciele zhora nadol, bu-
dovat’ hierarchiu, presadzovat pravidla, kontrolovat fudi, udrZiavat stabilitu a dosahovat' vysled-
ky. Suc€asny pristup, naopak, zdéraznuje potrebu neustalych zmien, inovacii, prispdsobovania sa,
proaktivity, hladania odliSnosti a jedine¢nosti (Jankelova a kol., 2022, s. 13).”

Manazeéri v 21. storoCi pdsobia v podmienkach zasadnych zmien spolo¢nosti. Dosahovanie
uspechu, plnenie cielov organizacie a ziskanie resp. udrzanie konkurencieschopnosti v znalost-
nej spolo¢nosti vyZaduje nové stratégie, ktoré musia zohfadnit faktor trvalo udrzatelného rozvoja,
prvky novych technoldégii, Stvrtl priemyselnu revollciu a s fiou spojenu digitalizaciu a robotizaciu
(Jankelova a kol., 2022, s. 535).”

1 3/2021-M Manazérske kompetencie a inovacie vo vzdelavani v dobe post-COVID 19. Vyskumna uloha
Vysokej Skoly ekonémie a manazmentu v Bratislave.
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Ciefom prispevku je poukazat na vybrané aspekty suasného stavu manazérstva online
vzdelavania na vysokych Skolach, ktoré éra informatizacie a digitalizacie vzdelavania kladie na
manazérov vzdelavania, a ktoré manazérstvo vzdelavania posuvaju smerom k inovativhemu
manazmentu. Pri spracovani prispevku boli aplikované vedecké metddy analyzy a syntézy pri-
marnych a sekundarnych zdrojov, doplnené o metédy matematickej Statistiky. Parcialne otazky
boli predmetom prieskumu na vybranej vzorke respondentov vysokej Skoly. Vysledky prieskumu
podporili potrebu aktualizovat manazérstvo vzdelavania, doplnit ho o manazérstvo kvality a ino-
vativne pristupy.

1 Manazérske kompetencie a manazérstvo online vzdelavania
na vysokych Skolach

Online vzdelavanie ma ucelenu online platformu, kde mozu uzivatelia komunikovat, zdielat
dolezité informacie alebo u¢ebné materialy. Nie je obmedzené lokalitou jeho uzivatelov, a preto
sa pomocou neho da vzdelavat viacero Studentov na réznych miestach.

Online vzdelavanie je definované ako forma distanéného vzdelavania. Vyjadruje proces po-
sobenia pedagdga na Studentov vo virtualnom priestore, priCom vysvetlovanie uciva, zadavanie
inStrukcii, diskusie, poskytovanie spatnej vazby, hodnotenie a dalSie vzdelavacie aktivity sa re-
alizuji vyluéne prostrednictvom prenosu dat cez internet. Studenti v redlnom &ase (synchrénne)
alebo z nahratych materialov v posunutom €ase (asynchronne) participuju na vzdelavani (Stre-
nacikova, 2020).

Online vzdelavanie na vysokych Skolach si vyziadalo transformaciu pristupov k jeho riadeniu
a posilnenie inovacii v riadeni. V procese riadenia online vzdelavania boli vysoké Skoly vystavené
viacerym vyzvam, ktoré museli bezodkladne rieSit.

Bola to jednak otazka Standardizacie online vzdelavania podla medzinarodnych Standardov,
priprava pouzivatefov online vzdelavania, vyhody a nevyhody online vzdelavania z hfadiska Stu-
denta, pedagodga a vysokej Skoly ako poskytovatela online vzdelavania.

V éra informatizacie a digitalizacie vzdelavania boli na manazérov vzdelavania kladené nové
poziadavky. V ramci globalizacie a paradigmy Priemysel 4.0 sa vo vzdelavani objavili podstatné
zmeny, ktoré vyznamne zasiahli vedenia vysokych Skél na Slovensku, ako napr.:

- individualizované vzdelavanie, zamerané viac na jednotlivca ako na skupinu Studentov,

- dalSie vzdelavanie pedagdégov zamerané na pripravu a rozvoj zru€nosti pracovat s najmo-

dernejSimi technoldgiami,

- zvySena flexibilita vo vyu€ovani,

- zmena pristupu k hodnoteniu Studentov,

- zmenu postavenia ucitela na mentora a kou¢a (Bolgarova, 2022).

Manazérstvo vzdelavania pri novom spdsobe riadenia, ktory ovplyvriuje digitalnu transforma-
ciu vzdelavacej institucie, by malo pInit nasledujuce ulohy (Grajek a Brooks, 2020):

- premyslat o svojich institucionalnych strategickych prioritach ako o subore velkych, novych
a doblezitych vyziev, ktoré sa tykaju aj SirSieho ekosystému vysokoskolského vzdelavania
(v zahrani¢nej literature sa oznaCuje ako ,subor velkych vyziev®),

- vytvorit a prijat novu tzv. ,velku stratégiu®, ktorda moze poskytnut sudrzny princip, definovat
viziu, pomdze zvazit zdroje vzdelavacej institucie a zamerat' sa na priority,

- vziat do uvahy digitalnu transformaciu, v ramci ktorej mézu posunut plnenie strategickych
cielov vysokej Skoly (vzdelavacie ciele) na vysSiu uroven, pinit’ strategické ciele prebudo-
vanim inétitucionalnej kultdry, modernizaciou praktik pracovnej sily a aplikaciou novych
technologii na riadenie vysokoskolského vzdelavania.*

V obdobi pandémie COVID-19 sa poziadavky na vedenia vysokych $kél v Slovenskej repub-
like vyznamne formovali pod vplyvom externého prostredia pandémie, ako aj jej dosahov na
manazment vzdelavania na vysokych Skolach. Rozhodnutia manazmentu vysokych $kél sa do-
tykali viacerych kltd€ovych uloh, ktoré zasahovali do oblasti bezpe€nosti, novych poziadaviek na
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financovanie novych technoldgii pouzitych vo vyu€ovani, komunika¢nych kanalov s verejnostou,
kvality a inovacii vo vzdelavani.

ISlo o tieto vyznamné ulohy:

a) zaistenie bezpecnosti: vedenie vysokych Skél v zmysle nariadeni Statnej administrativy pri-
jali opatrenia na zabezpecenie bezpecnosti Studentov a zamestnancov zo zdravotného
hladiska (povinné nosenie rusok &i respiratorov, pravidelna dezinfekcia priestorov a dodr-
Ziavanie socialneho odstupu);

b) vzdelavanie na dialku: vysoké Skoly boli nutené zabezpecit pokracujuce vzdelavanie $tu-
dentov prostrednictvom online vyucby alebo kombinacie online vyu€by a kontaktného vyu-
€ovania (tzv. hybridny model vzdelavania);

c) finanéné zdroje: vysoké Skoly nevyhnutne vyclenili alebo predisponovali poZzadované fi-
nanéné zdroje na rieSenie novovzniknutych poziadaviek v pandemickej situacii;

d) zabezpecenie komunikacie: vysoké skoly reagovali otvorenou a pravidelnou komunikaciou
so Studentmi, zamestnancami a verejnostou, s ciefom zabezpecenia aktualnych informacii
o situacii na vysokej Skole (Miller, 2021, s. 82);

e) prispbsobenie sa zmenam: vysoké Skoly boli vystavené meniacim sa podmienkam, zme-
nam v pandemickej situacii a nevyhnutnosti adaptovat sa nariadeniam a opatreniam hygie-
nicko-epidemiologického charakteru;

f) zabezpecenie kvality vzdelavania: vysoké Skoly mali za Ulohu zabezpedit kvalitné vzdela-
vanie prostrednictvom réznych nastrojov diStanéného vzdelavania a e-learningu;

g) starostlivost o zdravie a dobré duSevné zdravie: vysoké Skoly podporovali Studentov a za-
mestnancov, kedZe situacia mala vyznamny vplyv na ich duSevné zdravie a pohodu;

h) spolupraca s inymi Skolami a orgadnmi verejnej spravy: vysoké Skoly boli vyzvané, aby ak-
tivne spolupracovali s inymi vysokymi Skolami, vzdelavacich instituciami a organmi na na-
rodnej a medzinarodnej Urovni;

i) inovacie v oblasti vzdelavania: vysoké Skoly mali za ulohu podporovat inovacie predovset-
kym v oblasti vzdelavania (Dagiene et al., 2022, s. 2), aj v procese riadenia.

Zavadzanie online vzdelavania predstavovalo znacné problémy, kedZe viaceré vysokoSkolské
institdcie neboli pripravené na podobnu situaciu a niektoré vysoké $koly takyto typ vzdelavania
v takom rozsahu neocakavali. Vysoké Skoly nemali dostatok ¢asu na to, aby sa okamzite vyrov-
nali s poziadavkami na vzdelavanie v pandemickej situacii, na ktorej prichode sotva boli pripra-
vené. Problémy suviseli najma so zabezpecenim praktickych a laboratérnych prac, testovanim
znalosti a hodnotenim pomocou technoldgii online vzdelavania, s kybernetickou bezpe&nostou
a problémami s ochranou udajov (Jusas, 2021, s. 5).

Nie kazda vysoka Skola mohla uplathovat rovnaky model online vzdelavania, pretoze potreby
vysokych 8kél su diferencované, a preto k zabezpec€eniu online vzdelavania nemohli pristupit
jednotnym spdsobom.

Dalsia dolezita vyzva podas pandémie bola realizacia skusok. Niektoré vysoké $koly zvolili
online skusky, pri ktorych Studenti naj¢astejSie odpovedali na otazky prostrednictvom online testu
alebo ustne. V niektorych pripadoch a pri niektorych predmetoch sa vyuzivala kombinacia oboch
metod. Iné Skoly pouzivali alternativne formy skisania, napr. projekty, eseje a prezentacie na
vopred zadané témy, ktoré umoznili Studentom preukazat svoje vedomosti z u€iva a schopnosti
pracovat' s modernymi IKT technolégiami.

Specialne odportéania boli navrhované vysokym $kolam v &ase konania $tatnych skagok, kto-
ré boli v dennej aj v externej forme upravené opatrenim, ktoré vydal Urad verejného zdravotnic-
tva SR ¢&. €. OLP/3171/2020 (dria 15.4.2020). Mnohé vysoké Skoly museli prerusit alebo prelozit
Statne skusky kvoli bezpe€nostnym opatreniam a obmedzeniam, ktoré boli vydané v suvislosti
s pandémiou. V niektorych pripadoch boli Statne skusky poskytované online alebo v kombinacii
online a osobnych skuSok v Specialne vyhradenych priestoroch, ktoré zodpovedali bezpenost-
nym poziadavkam.
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2 Prieskum nazorov studentov na prechod z prezenénej na diStanénu
formu vzdelavania

Prieskum nazorov Studentov na prechod z prezencnej na distanénu formu vzdelavania sme
uskutoénili prostrednictvom vybranych zavere&nych prac $tudentov VSEM. Prieskum bol zame-
rany na zakladné otazky suvisiace s rozhodnutim manazmentu vysokych $kél a hodnotenim Stu-
dentov v nasledujucich otazkach:

1. Ako ovplyvnila pandémia COVID-19 kvalitu vzdelavania na vysokych Skolach v SR?

2. Ako vysokeé $koly na Slovensku zvladli prechod z prezenénej formy vzdelavania na distanc-

né (online) vzdelavanie?

3. Ako dostatocne boli vysoké skoly na Slovensku vybavené IKT a dalSou technickou infras-

trukturou potrebnou k zabezpeceniu online vzdelavaniu?

4. Aké platformy a technoldgie vyuzivaju slovenské vysoké Skoly na podporu online vzdelava-

nia?

5. Ako Studenti hodnotia zru€nosti a pripravenost pedagdgov v ramci online vzdelavania?

6. Ako ovplyvnila pandémia COVID-19 vedomosti a zru¢nosti Studentov vysokych $kol?

7. Aka bola celkova kvalita u¢ebnych materialov a pomdocok poskytnutych v ramci online

vzdelavania?

8. Ako Studenti hodnotili celkovu kvalitu vzdelavania po¢as pandémie COVID-19?

9. Aky postoj mali Studenti k online vzdelavaniu pri jeho permanentnom pouzivani?

Otazka ¢. 2 bola sformulovana nasledovne: Moja vysoka Skola zvladla presun vzdelavania
na distancnu formu z hladiska rychlosti zmeny a) s mensimi problémami, b) bezproblémovo,
c) s problémami, d) s velkymi problémami, e) nezvladla. Odpovede su uvedené v tabulke 1.

Tab. 1. Nazor Studentov v skimanej vzorke na presun vzdelavania z prezenénej formy
na diStan¢nu formu z hfadiska rychlosti zmeny na vysokych Skolach

Alternativy odpovede v %
s mensimi problémami 34 48,6
bezproblémovo 24 34,3
s problémami 11 15,7
nezvladla 1 1,4
s velkymi problémami 0 0

Zdroj: dotaznikovy prieskum (Rozenbergova, L. 2023. ManazZérstvo vzdelavania na vy-
sokych $koléch v obdobi pandémie COVID-19. VSEM, BP 2023)

2.1 Hodnotenie distanéného vzdelavania z hladiska kvality poznatkov Studentov

Hodnotenie diStanéného vzdelavania a kvality poznatkov (otazka ¢&. 7), ktoré Studenti nado-
budli poas pandemického obdobia, poukazalo na to, ze az 41,4 % respondentov povazovalo
nadobudnuté poznatky na urovni priemernosti, 28,6 % respondentov povazovalo svoje poznatky
za mierne, 17,7 % respondentov oznacilo svoje poznatky za vyznamné, a 12,9 % respondentov
oznacilo svoje poznatky ako minimalne.

Odpovede su znazornené na grafe 1.
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Graf 1 Hodnotenie kvality poznatkov nadobudnutych po&as pandemického obdobia

Zdroj: dotaznikové zistovanie, 2023. (Rozenbergova, L. 2923. Manazérstvo vzdelava-
nia na vysokych $kolach v obdobi pandémie COVID-19. VSEM, BP 2023)

2.2 Celkovy postoj respondentov k distanénému vzdelavaniu

Otazka €. 8 znela: ,Pri porovnani kvality prezenéného a distanéného (online) vzdelavania by
som odportcal(a), aby vysoka Skola prijala takéto opatrenia: a) kombinovat distanéné vzdelava-
nie s prezencnym vzdelavanim, b) distancnu online formu vyuzivat pri diskusiach a workshopoch,
¢) prezencné vzdelavanie vyuzivat pri prednaskach, seminaroch a cvi¢eniach (v predmete, v roc-
niku), d) distan¢nu formu vyuZzivat' pri konzultaciach a konferenciach, e) distancné vzdelavanie
ponechat ako jedinu formu vzdelavania na vysokej Skole, f) na vysokej Skole vyuZivat' vyluéne
prezenént formu vzdelavania, g) online vzdelavania vyuzivat pri priprave na $tatne skusky.

Vysledky su zobrazené na grafe 2.
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Graf 2 Postoj respondentov k distanénému vzdelavaniu z hladiska kvality poznatkov

Zdroj: spracovanie na zaklade dotaznikového zistovania, 2023. (Rozenbergova, L.
2Q23. Manazérstvo vzdelavania na vysokych Skolach v obdobi pandémie COVID-19.
VSEM, BP 2023)

Az 43,5% respondentov odporuca, aby sa kombinovalo distanéné vzdelavanie s prezenénou
formou, 13% respondentov odporuc¢a, aby sa distan¢na forma mala vyuzivala pri diskusiach
a workshopoch, 9,8 % respondentov odporu€a pouzivat distanénu formu v ramci konzultacii
a konferencii, 4,3 % respondentov odporuca vyuzit distanénu formu v ramci pripravy na Statne
skusky a 9,8 % respondentov odporuca ponechat distanéné vzdelavanie ako jedint formu vzde-
lavania na vysokej Skole. K prezen&nej forme vzdelavania sa 13 % respondentov vyjadrilo tak, ze
by sa mala vyuzivat pri prednaskach, seminaroch a cvi¢eniach a 6,5 % respondentov by pone-
chalo prezenénu formu vzdelavania ako jedinu formu vzdelavania na vysokej Skole.

2.3 Suhrn zisteni k prechodu na online diStan¢né vzdelavanie
na vysokych skolach

Pandémia zasiahla dost vyznamne kvalitu vzdelavania. Napriek tomu prevladal nazor, ze
vzniknutu situaciu zvladli vysoké Skoly pomerne dobre a s menSimi problémami, ktoré nemali
velky vplyv na plynulost celého vzdelavacieho procesu (otazka €. 1).

Presun vzdelavania z prezen¢nej formy na diStanénu formu zvladali vysoké Skoly z hfadiska
rychlosti a nadvaznosti na organizaciu s mensimi problémami, resp. bezproblémovo a z hladis-
ka poskytovanej kvality vzdelavania prevladal nazor, Ze presun bol dobry, ba az vyborny (otazka
¢. 2).

Vo vztahu k IKT a dalSej technickej infrastrukture prevladlo pozitivne hodnotenie prijatych
rozhodnuti manazmentu vysokych $kél. NajCastejSie pouzivanou platformou na podporu diStanc-
ného vzdelavania boli MS Teams, Moodle, Zoom, Webex a dalSie (otazka €. 4).

Studenti vyjadrili svoj postoj k online vzdelavaniu pri jeho permanentnom pouzivani odporu-
¢anim, aby sa online vzdelavanie kombinovalo s prezenénym vzdelavanim a vyuzivalo najma
v ramci konzultacii, konferencii a webinarov. Takmer 10 % respondentov by prijalo online vzdela-
vanie ako jedinu formu vzdelavania po€as vzdelavania na vysokej $kole.
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Vyznamné zavery priniesol prieskum Slovenskej akreditatnej agentury pre vysoké Skolstvo
,Akademicka $tvrthodinka®“ (SAAVS, 2021), ktory poukazal na nedostatky distanénej (online) vy-
ucby pocas pandémie COVID-19. V tomto prieskume 59 % respondentov v dotazniku oznacilo,
ze nadobudli vo vacsine predmetov porovnatelné vedomosti ako pocas prezenénej vyucby. Do-
vodom mohlo byt, Ze az 38 % respondentov chybal na vaésine predmetov priamy kontakt s uci-
tefom. Az 28 % respondentov uviedlo, Ze na UspeSné zvladnutie vacsiny predmetov si museli
doplfiat’ vedomosti z mimogkolskych zdrojov. Studenti druhych a tretich ro&nikov mohli porov-
navat diStan¢né vzdelavanie s predoslou prezenénou vyucbou. AZ 36 % respondentov vnimalo,
Ze spbsob hodnotenia (znamkovania) zohladnoval Specifika diStancnej vyucby. Tieto zistenia
indikovali, Zze je potrebné pomdct ucitelom pri rozvijani tych pedagogickych a didakticko-me-
todickych zru€nosti, ktoré im pomoézu lepSie zvladnut diStanéné vzdelavanie. Prieskum odhalil
aj nové aspekty socialnej dimenzie online vyu€ovania. Obmedzeny socialny kontakt negativne
ovplyvnil pocit prislusnost ku komunite Studentov a vysokej Skoly.

Analyza a hodnotenie vysledkov prieskumu viedli k sformulovaniu odporuc¢ania, ze ,vysoké
Skoly by nemali pri vyu€be mysliet len na sprostredkovanie uciva, ale hladat aj cesty, ako poméct
rozvijat’ vysoko8kolsku komunitu a vztahy medzi Studentmi a ucitelmi a Studentmi navzajom —
a to aj online formou.“ Analytici vysledkov prieskumu upozornili aj na to, Ze obmedzenie vzajom-
nych kontaktov mdze mat zvlast negativny dopad na prvakov bakalarskeho studia.

Obmedzenie vzajomnych kontaktov méze mat zvlast negativny dopad na prvakov bakalar-
skeho a spojeného Studia. Iba Sestina z nich deklarovala, Ze nepotrebovala Ziadnu pomoc pri
adaptécii na vysokoSkolské Studium. Absencia kontaktov méze znizit' aj Studijnu uspesnost prva-
kov v Studiu a zvysit mieru pred€asného ukoncenia Studia na vysokej Skole.

3 Manazérstvo online vzdelavania

Na zabezpecenie a udrzanie kvality manazmentu a manazérstva vzdelavania sa vyuzivaju
systémy TQM (Total Quality Management) a ISO 9001. TQM je systém riadenia, ktory sa snazi
dosiahnut vysoku uroven kvality vzdelavacieho procesu od samého zaciatku az po implementa-
ciu a riadenie. Sustreduje sa na manazovanie celého systému, nielen niektorych podsystémov,
¢i izolovanych procesov. Snazi sa o zapojenie v8etkych Utvarov a pracovnikov, o rozvoj makkych
postupov orientovanych na ludi, kulturu organizécie a zaroven tvrdych postupov, ktoré sa zme-
riavaju na kvalitu procesov.

Styri hlavné piliere TQM zahffiaju:

1. uspokojenie vonkajsich aj vnutornych potrieb zékaznikov (zamestnanci, spokojnost v pra-
ci, work-life balance, spokojnost’ zakaznikov),

2. vhodné nastavovanie systémov, procesov, pricom vzdelavanie sa chape ako sucast celku,
zapojenie vSetkych aktérov,

3. kvalitné vedenie ludi je rozhodujuci faktor vo zvySovani kvality, tazisko spocCiva v Style ria-
denia ludi,

4. nastroje na zvySovanie kvality — uplatnenie podnikavosti, hfadania moznosti, inSpiracii (Tu-
rek, 2015, s. 28).

Transformacia vzdelavania predstavuje v podstate prielom v oblasti formovania novych uni-
verzalnych kompetencii pre 21. storoCie. Najvacsiu zmenu pri transformacii vzdelavania prinasa
spojenie technoldgii a vyu€ovacich metdd s dobre vybavenymi digitalnymi u¢ebnymi materialmi
a nastrojmi, ktoré pomahaju Studentovi vo vzdelavani a u€eni, spolupraci na skupinovych projek-
toch pri vyuzivani vysoko interaktivnych online u€ebnych nastrojov a prostrednictvom komunika-
cie na platforme socialnych médii.

Bariérami transformacie vzdelavania mézu byt ,pociatoéné zvySené finanné naklady reali-
z4cie, nevyhnutnost’ vySkolit' personal, zotrvacnost su€asného vzdeladvacieho systému ako aj
metodiky vzdelavania, nedostato¢na informac¢no-komunikacna infrastruktira a iné technické
a technologické problémy hrozba obmedzenia osobného kontaktu (riziko odosobnenia vyucby
a tendencia laxného pristupu k vzdelavaniu), ¢asova narocnost pripravy Studijnych materia-
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lov a kontroly vypracovanych uloh, mozny odmietavy postoj pouzivatelov (Kirchmayer, 2015,
s. 137)."

Tab. 2 Ulohy manazéra vzdelavania

aktivna kooperacia s vedenim spolocnosti,

usmernovanie Studentov a ucitelov,

pomoc pri tvorbe osnov a u¢ebnych planov,

spolupraca v zalezitostiach tykajucich sa financii, vzdelavacieho procesu,

zabezpecenie vSeobecného dohladu nad vzdelavanim,

zabezpecovanie skoleni lektorom, inStruktorom,

participacia na vede a vyskume,

vykon kontroly dosahovania vzdelavacich cielov.

Zdroj: Learning Clases Online. 2023. Educational Management. [online]

Technoldgie méZu dobre zapadat do vyu€ovacich metdd, ale bez mosta na prepojenie peda-
gogiky a online vyucby (Ortagus a kol., 2020, online) nas ale nemdze prekvapit, Ze v niektorych
formach distancného vzdelavania prevazuju technolégie nad pedagogikou a mnohi ucitelia su
stale nedovercivi voci online vyucbe.

Technoldgie pomahaju ulitefom udrziavat interaktivitu v online priestore pomocou réznych
aplikacii:

Multimedialne aplikacie:

Pomahaju pedagoégovi zaujat’ Studentov, nakolko zahffiaju audio, video a dalSie interaktivne
prvky. Multimedialny softvér mozno pouzit na zaznamenavanie prednasok, ukazok, orientacii
atd. Niektoré multimedialne aplikacie moézu byt zabudované priamo do LMS pre lahky pristup
a pouzivanie (Microsoft, 2023).

Kolaborativne aplikacie:

Aplikacie sluzia na podporu efektivnej a produktivnej timovej spoluprace. Ide o webové alebo
cloudové aplikacie na spracovanie textu, prezentacie, socialne zapojenie, ktoré umoznuju Stu-
dentom spolupracovat’ online so svojimi spoluziakmi a pedagégom (NEXTTECH, 2020).

Cloudové technoldgie (Bezpetne na nete, online) predstavuju virtualny priestor, prostrednic-
tvom ktorého pouzivatelia vytvaraju, zdielaju a pracuju s velkym mnozstvom informacii rozneho
typu.

Niektori pedagdgovia pouzivaju cloudové aplikacie na ukladanie suborov, takze k nim maju
pristup odkialkolvek na svete a nie s obmedzeni na svoje kancelarske pocitace.

Nové technoldgie ako umela inteligencia, rozSirena realita, virtualna realita, robotika, inter-
net veci a dalSie vznikajuce technolégie mézu umoznit inovativnejSie a putavejSie vyucovacie
metddy a vzdelavaciu skusenost. Nové architektiry poskytnu vyssi stupen digitalnej agilnosti
a umoznia digitalnym zdrojom institdcie drzat krok so stupriom a rychlostou strategickych zmien.

Spojovacia ¢iara medzi umelou inteligenciou a vy$$im vzdeldavanim podla Slovak Business
Agency zahffia technoldgiu a data. Su to ,technoldgie a data, ktoré menia ucenie, Studentské
skusenosti, pracu, rozhodovanie a okolnosti, za ktorych pedagdgovia riadia a motivuju Studen-
tov, ktoré mozno pouzit na zavedenie vacsej flexibility, Skalovatelnosti a efektivnosti do institucii
a ktoré predstavuju aj nové rizika pre sukromie (najmé udaje — Slovak Business Agency, 2022).*
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3.1 Technologicky pristup a nastroje na riadenie informaénej bezpeénosti

Zasady a politiku ochrany informacnych a komunikaénych systémov a sieti, definovanu ako
kyberneticka a informacna bezpecnost organizacii, riadi Ministerstvo investicii, regionalneho
rozvoja a informatizacie Slovenskej republiky, podla ktorého bezpecnostna stratégia musi byt
sucastou stratégie organizacie, v ktorej sa definuje stav a ciele organizacie v tejto oblasti.

Poziadavky kybernetickej a informacénej bezpecnosti su ustanovené v zakone ¢&. 69/2018 Z. z.
o kybernetickej bezpecnosti a 0 zmene a doplneni niektorych zakonov, riadia sa podla vyhlasok
a pravnych noriem, ktoré vychadzaju z medzinarodnych technickych noriem.

V dbsledku rastu znalostnej spolo¢nosti su digitalne kompetencie v su¢asnosti Siroko chapané
ako ,vzajomne suvisiaci subor kompetencii, ktoré su nevyhnutné pre uspech v digitalnom veku.
Jednoducho to znamena, Ze jednotlivci maju technicku spdsobilost na pouZzivanie informacnych
a komunikacnych technoldgii, praktické a intelektualne schopnosti orientovat sa v znalostnej
spolo¢nosti (SchoolEducationGateway, 2020, online).”

3.2 Rozvoj studenta v oblasti digitalnych kompetencii a zruénosti

,Rozvoj digitalnych kompetencii a zru¢nosti je nevyhnutny aj u Studentov, nakolko kazdé bu-
duce vzdelavanie a pracovné miesta si vyzaduju urcitd uroven digitalnych kompetencii a zru¢-
nosti, ktora sa rychlo roz8iruje.

Neustaly technologicky vyvoj a digitalizacia si vyzaduje celozivotny rozvoj kompetencii a zruc-
nosti od vSetkych uciacich sa, aby Eurépa zostala ekonomicky konkurencieschopna a zucastrio-
vala sa na spoloenskom Zivote (SBA, 2022).“ Online vzdelavanie poskytuje Studentom prilezi-
tosti u€it sa réznymi spésobmi, €o ich pripravuje na buducnost, kedy si va¢sina pracovnych miest
bude vyZzadovat digitalne znalosti a zru¢nosti.

Technologické zdroje, riadenie Casu, stratégie zapojenia sa do komunikacie a budovanie ko-
munity pomahaju Studentom uspiet aj v buducnosti.

Viaceri autori (napr. Hrdinakova — Fazik a kol., 2021, s. 25) su toho nazoru, ze Studenti by
sa ,mali naucit aktivne pracovat s informaciami, mali by vediet excelentne pracovat’ so zdrojmi
a informaciami v Studovanom odbore a mali by sa naucit vyhodnocovat informacie a informac-
né zdroje za U€elom vyuzivania tych najleps$ich.” Spolupraca medzi sukromnym, akademickym
a verejnym sektorom moéze pozitivne ovplyvnit nielen zrychlenie digitalnej transformacie, ale
podporuje aj vznik SirSieho inovacného ekosystému vysokoskolskych vzdelavacich institucii,
zdielat znalosti odbornikov z oblasti digitalnych technolégii, ich osvedéené postupy, skusenosti
a know-how, rozsirit financné zdroje vysoko$kolskych vzdelavacich institucii a zvySovat’ kvalitu
vzdelavania (MIRRI SR, 2019, online). Ako dobry priklad uvadzame Digitalnu koaliciu, ktora bola
zalozena na podnet Eurépskej komisie v rdmci stratégii pripravy na digitalnu buducnost v ¢len-
skych Statoch ako partnerstva medzi aktérmi, ktori maju spolupracovat’ na zlepSeni digitalnych
zruénosti obyvatelov. V sucasnosti Digitalna koalicia zdruzuje takmer sto ¢lenov, priCom ide naj-
ma o vytvorenia partnerstva medzi klu¢ovymi stakeholdermi v oblasti vzdelavania a poskytova-
nia informacnych a komunikaénych technolégii. V ramci partnerstva vyvijaju konkrétne opatrenia
na to, aby digitalne zru€nosti preniesli na vSetky urovne spolo&nosti.
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Tab. 3 SWOT analyza vzdelavania na VS z hladiska vyuZivania technolégii

Silné stranky Slabé stranky

- zvySenie motivacie pre personalizované |- zaostalost vyuZivania technolégii a nedo-
vzdelavanie stato€né planovanie inovativnych rieSeni

- vytvaranie priestoru pre zavedenie novych |- obmedzené finan¢né zdroje vysokoskol-
sluzieb, technoldgii a kompetencii skych institucii

- efektivnost a rozSireny dosah na vzdelava- |- vysoky priemerny vek pedagdgov v sektore
nie vzdelavania

- zvySovanie kvality vzdelavacich systémov |- klesajuci poCet Studentov vysokych Skél

Prilezitosti Ohrozenia

- prepojenie sveta vzdelavania a vyskumu - nepripravenost vysokych Skél na buducnost

- vySSia podpora distanéného vzdelavania|- prehlbovanie spolo¢enskych a rodovych
a novych vzdelavacich metod rozdielov

- inovativne nastroje na podporu vyucby, vedy |- kybernetické utoky
a vyskumu - nedostato¢na legislativa a ramec na pouzi-

- uzSia spolupraca medzi vzdelavacimi insti-|  vanie novych technoldgii vo vzdelavani
tuciami a partnermi zo sukromnej a verejnej
sfére

Zdroj: vilastné spracovanie podla Hrdinakova — Fazik, 2021

Nakolko trh prace sa v buducnosti zasadne zmeni, je velmi dblezité, aby cely vzdelavaci
systém bol flexibilny, aby pri vzdelavani Studentov podporoval rozvoj novych kompetencii a pri-
pravil ich na nové poZiadavky trhu prace tak, aby boli dostatocne adaptabilni a vedeli sa rychlo
prispésobit zmenam.

3.3 Online vzdelavanie v kontinualnom a profesijnom vzdelavani

Okrem vzdelavania na vysokych $kolach sa online vzdelavanie vyuziva aj v dal$ich oblastiach
vzdelavania, najma v kontinualnom a profesijnom vzdelavani. Prieskum v eurdpskom ramci v§ak
poukazal na to, Ze online vzdelavanie je vyuzivané z hladiska generaénej prislu$nosti velmi
réznorodo, i ked pocet osdb zapojenych do online na Slovensku sa postupne, v rozmedzi rokov
2015 — 2020 zvySuje. Najvyssi vzostup sa jednoznacne zaznamenal v skupine 0s6b 16 — 24-ro¢-
nych, ktoré mozno priradit k Studentom strednych a vysokych Skol.
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Graf 3 Podiel oséb na Slovensku, ktoré sa zuc€astfiuju na online vzdelavani, podla
vekovych skupin

Zdroj: Statista Research. 2022. online https.//www.statista.com/statistics/1245372/slo-
vakia-taking-part-online-learning-activities-by-age/

V roku 2020 vyuzivalo na Slovensku internet na u€ast na online vzdelavacich aktivitdch 69 %
pouzivatelov vo veku 16 az 24 rokov. Medzi 25 az 34-ro¢nymi tento podiel klesol na 23 %. Spo-
medzi ostatnych vekovych skupin sa na online vzdelavacich aktivitach najmenej ziuCasthovali 55
az 64-rocni. Celkovo sa podiel 0s6b vyuzivajucich internet za u¢elom vzdelavania od roku 2015
zvysil vo vSetkych vekovych skupinach.

Podla udajov Eurostatu v roku 2022 predstavoval podiel jednotlivcov v Eurdpskej Unii, ktori
absolvovali online kurz, 16 %. V Holandsku a vo Finsku v§ak absolvovalo v roku 2022 online kurz
viac ako 30 % osbb vo vekovom rozpati od 16 do 74 rokov.

Témou sa zaoberala Eurépska komisia v roku 2022 prostrednictvom Eurépskeho dotaznika
o datach, informacnych a komunikaénych technoldgiach. Uvedeny dotaznik Eurdpskej komisie
(2022) odhaluje, ze existuju rozdiely medzi pouzivanim internetu fudmi s nizkou, strednou a vy-
sokou urovhou formalneho vzdelania. Hoci je tento rozdiel pritomny vo vaésine krajin, znacne sa
liSi v jeho zavaznosti, €o vidiet' aj na grafe 4, ktory znazorrfiuje podiel oséb vo vybranych eurdp-
skych krajinach vyuzivajucich online vzdelavanie, podla formalneho vzdelania.

151



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

Graf 4 Eurépsky dotaznik o datach, informaénych a komunika&nych technoldgiach

Zdroj: statista Research. 2022. online. https.//www.statista.com/statistics/1241474/sha-
re-european-union-internet-users-online-learning/

Podiel os6b na Slovensku vyuzivajucich online vzdelavacie aktivity v rokoch 2015 az 2020
podfa formalneho vzdelavania predstavuje Graf 5.

Graf 5 Podiel os6b na Slovensku vyuzivajuci online vzdelavanie podla formalneho
vzdelavania

Zdroj:https://www.statista.com/statistics/1241448/share-slovakia-internet-users-onli-
ne-learning/
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3.4 Verejna konzultacia Eurépskej komisie o désledkoch pandémie na vzdelavanie

Od jula do septembra 2020 Eurdpska komisia spustila otvorenu verejnu konzultaciu (Akény
plan digitalneho vzdelavania, 2021) s cielom zhromazdit nazory a skusenosti vSetkych ob&anov,
inStitucii a organizacii z verejného, ako aj sukromného sektora, pokial' ide o u€inok pandémie
COVID - 19 na vzdelavanie a odbornu pripravu, suvisiaci prechod na distanéné a online vzdela-
vanie a ich nazor na buducnost digitalneho vzdelavania v Eurépe.

Hlavné zistenia verejnej konzultacie Europskej komisie su tieto:

- takmer 60 % respondentov pred krizou vébec nevyuzivalo distanéné a online vzdelavanie,

- podla nazoru 95% respondentov pandémia COVID-19 predstavuje prelom vo vyuzivani
technoldgie vo vzdelavani a v odbornej priprave,

- respondenti sa vyjadrili, Ze zdroje a obsah online vzdelavania musia byt relevantnejSie,
interaktivnejSie a lahko pouzitelné a nemali by zavisiet od finanénych zdrojov mesta alebo
obce,

- viac ako 60 % respondentov malo pocit, Ze poc€as krizy zlepSili digitalne zru¢nosti,

- viac ako 50 % respondentov sa chce eSte viac v digitalnych zruénostiach zdokonalit.

Diskusia a zaver

Prispevok sme sa zamerali na vybrané aspekty manazérstva vzdelavania na vysokej Skole,
suyvisiace s online vzdelavanim a vyuzivanim digitalnych technoldgii vo vzdelavani. Otvorenou
ostava otazka personalizovaného vzdelavania, Standardizacie online vzdelavania a digitizacia
vzdelavacieho procesu. Prieskum nazorov respondentov na presun prezen¢ného vzdelavania
do formy online vzdelavania v dobe pandémie COVID-19 poukazal na to, ze tento proces bol
primerane zabezpefeny a zvladnuty. Sebahodnotenie respondentov ohfadom kvality osvoje-
nych poznatkov prostrednictvom online vzdelavania poukazalo na Siroké spektrum odpovedi,
od priemernej urovne osvojenych vedomosti az po ich minimalnu uroven. Tieto zistenia upo-
zorfiuju na potrebu kombinovat’ online vzdelavanie s prezenénou formou pri diskusiach, kon-
zultaciach, workshopoch, konferenciach a priprave na skusky. Len maly podiel respondentov
sa domnieva, ze online vzdelavanie mbéze byt aplikované ako jedina forma vzdelavania pocas
vysoko8kolského Studia. Zistenia poukazali na nevyhnutnost’ ziskat nové informéacie a zruc-
nosti vysokoskolskych pedagogov a Studentov v ovladani viacerych platforiem vyuzivanych
v online vzdelavani.

Ulohy manazmentu vysokych $kél sa odli$uji od Gloh manaZéra vzdelavania. ManaZzment
vysokych 8kél zohladriuje pri rozhodovani vnutorné aj vonkajSie podmienky, ktoré sa dotyka-
ju poziadaviek trhu vzdelavania a konkurencie vzdelavacich subjektov, poziadaviek trhu prace,
uspesnosti absolventov a podobne. Manazér vzdelavania sleduje predovsetkym zabezpecenie
vSeobecného dohladu nad vzdelavanim, usmerfiovanie Studentov a uditelov v online vzdelavani,
pomoc ucitefom pri tvorbe osnov a u€ebnych planov a ich transformacii do online vzdelavania,
ako aj ucast pri vykone kontroly dosahovania vzdelavacich cielov. Tieto okruhy pdsobenia ma-
nazéra vzdelavania sa postupne stavaju predmetom osobitného vyskumu. Zistovania vo ¢len-
skych Statoch Eurdpskej Unie poukazuju na to, ze odborna pripravenost pedagégov vysokych
Skl a lektorov na online vzdelavanie sa stdva nevyhnutnostou v suvislosti so zvySovanim poctu
Studentov v online vzdelavani, kedZe sa ukazalo, ze ¢im vy$Siu Uroven formalneho vzdelavania
Studenti dosahuju, tym vacsi je ich podiel na online vzdelavani. Tieto okolnosti podnecuju potre-
bu venovat’ manazérstvu vzdelavania na vysokych Skolach odborny pohfad, identifikovat faktory
ovplyviujuce kvalitu manazérstva vzdelavania a zvySujuce kvalitativnu droveri osvojenych po-
znatkov.
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A cryptographic method of data protecting
using random length key generation’

Kryptograficka metéda ochrany udajov ]
pomocou generovania kl'ucov s nahodnou dlzkou

Serhii OSTAPOV* — Liliia SHUMYLIAK** — Lubo$ CIBAK***
— Bohdan SHYLOV****

Abstract

This article is devoted to the problem of data protection and the implementation of such protection
using an encryption algorithm based on the multiple (multiple) use of coding algorithms with the
addition of a random key. The robustness of such an algorithm could make it popular in areas
sensitive to data privacy, such as banking.

Keywords:
encryption, data security, privacy, cryptographic system

JEL Classification: O30, P11, M15

Introduction

In economics and management, data encryption is used to protect confidential information and
ensure the security of operations.

Banks, financial institutions, and financial companies use encryption to protect financial tran-
sactions, personal customer data, and confidential company information. In business, encryption
is used to protect confidential data about products, production processes, costs, profits, and other
confidential information. Companies use encryption to protect sensitive information about new
technologies, innovations and intellectual property from unauthorized access and theft. Com-
panies in retail, telecommunications, marketing, etc. use encryption to protect their customers’
personal data, such as names, addresses, credit card numbers, etc. Data encryption is used to
comply with data protection laws such as GDPR in the European Union or HIPAA in the United
States, and to reduce the risk of data leakage and fines for data security breaches. The use of
encryption can ensure the security of data throughout the supply chain, including customers,
suppliers, logistics and other parties.
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In all of these cases, encryption helps protect confidential information, maintain the trust of
customers and partners, and comply with legal requirements.

Therefore, data encryption plays an important role in ensuring data security and protecting
confidential information, which is critical to the successful functioning of a business and business
operations.

The article considers the possibility of creating a new cipher that will be more reliable than
existing ciphers, will have sufficient flexibility and will have other positive characteristics (such
as information compression). The creation of such a cipher will provide an opportunity to better
protect information and also reduce the size of coded data transmitted over the communication
channel. To create such a cipher, it was decided to investigate the multiple uses of coding algo-
rithms and add a key to such coding systems.

Objectives of the research are the study of methods of data encryption in cryptography to en-
sure information security, risk management and solving new problems of protecting confidential
data in the digital economy.

1 Literature review

Reliable encryption requires that the encrypted data have as uniform a distribution of symbols
as possible, which means that statistical analysis cannot be used. Also important is the funda-
mental impossibility of obtaining the input text (the possibility of obtaining many logical decrypted
messages from an encrypted message) [1].

To solve the first problem, it is proposed to use already existing coding algorithms. For exam-
ple, Huffman’s adaptive algorithm [2]. This algorithm involves determining a code word for each
input word. The length of the code word and the input word encrypted with it are constantly chan-
ging. After several iterations of using this algorithm, the probability of symbols becomes almost
the same. The problem with using Huffman’s adaptive algorithm directly is that this algorithm
does not provide a key. And in order to correctly read a coded message, you need a table of code
words and knowledge of the beginning of the next code word.

There are other improvements to the classic Huffman algorithm [3], such as arithmetic coding
[4]. The problem of using such algorithms is the need to re-pass the data. First, the frequencies
are read and the table is formed, and during the second pass, the actual coding takes place. Al-
gorithms with a double pass and determining the frequency of occurrence of symbols can be opti-
mal, while algorithms using a single pass are usually inefficient [5]. Despite the inefficiency of co-
ding with one-pass algorithms, they can be easily implemented in the form of parallel computing
if several iterations of coding take place. Also, single-pass algorithms usually involve changing
the codeword, which leads to a more chaotic distribution of data and more difficult and sometimes
impossible statistical analysis.

2 Research methodology

The research methodology described in the article revolves around the development and tes-
ting of a cryptographic method for data protection using random length key generation. Genera-
ting and adding a key using a specific algorithm is proposed. This algorithm includes steps for
adding leading zeros and additional parameters to the key to enhance decryption complexity.

The methodology is illustrated with figures showing the encryption and decryption algorithms
(Fig. 1 and 2) and a step-by-step encryption and decryption process (Fig. 3). The robustness of
the proposed algorithm is tested using the NIST STS statistical test package, which includes 188
tests.

The results are presented in a table and a figure, indicating the number of tests passed across
different iterations. The tests measure the uniformity and entropy of the encrypted data, crucial
for evaluating the security of the cryptographic method.
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The article discusses the complexity of decrypting data without the known key, emphasizing
the high computational power required for cracking the encryption. The complexity is calculated
based on the number of possible combinations for selecting code word tables, considering the
length of the encoded words and the limit for overflow.

The research includes graphical representations (Fig. 4) to depict key placements and the re-
sults of encryption and decryption processes. These visual aids help in understanding the flow
and security aspects of the proposed method.

Overall, the methodology combines theoretical development, statistical testing, and practical
implementation to validate the effectiveness of the proposed cryptographic method for data pro-
tection.

3 Proposed method
It is proposed to generate and add a key using the following algorithm:

Fig. 1 Encryption algorithm

Source: created by authors
An additional element of the complexity of decryption in case adding data with leading zeros,

it is not always clear what the data was before the key was added. For example, adding the data
00101 to the key 01001, we will get encrypted data 01110.
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Fig. 2 Decryption algorithm

Source: created by authors

But in the reverse operation, subtracting the key from the encrypted data, 00101, 0101 and
101 may be correct, which is critical for correct decryption. To solve this problem, it is proposed to
add additional parameters to the key containing length of the data before each addition operation
performed during the encryption steps. The key in this case will look like this:

* Number of iterations

* The length of the first part of data

» The length of first part before adding key

» The length of second part before adding key

* The length of first part after adding key

* The length of second part after adding key

» The length of first part after adding key second time

* Key

An example of encryption and decryption for random data and a key with one encoding itera-
tion is shown in Fig. 3.

For crack, you need to find a key that can be of any length, and therefore unbreakable for mo-
dern computing power. Another option for crack is to select a table of code words for the enco-
ding algorithm and use it for a part of the text that is not supposed to be protected by the key (if
the length of the key is much shorter than the length of the data). The difficulty of such selection
is that there are many variants for the initial configuration of the table. The number of variants de-
pends on the length of the word to be coded and the limit on the number of occurrences for over-
flow (usually these are integer types in programming languages, which in practice means more
than 2,000,000,000). The number of variants of the codeword table can be calculated as (limit
for overflow) * (number of variants of codewords). If the length of the encoded word is 8 bits, the
number of encoded words will be 28, which is 256. Then the complexity of the table selection will
be (2 000 000 000)256, which is equal to 1.1579E2381. This selection complexity will be for one
coding iteration. For correct decoding, you need to select the tables for all iterations. So, for 10
iterations of coding, 1.1579E23810 combinations need to try for correct decoding.
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Fig. 3 Step-by-step encryption and decryption

Source: created by authors

In Fig. 4, the key is shown in blue, the key after reverse is shown in purple, the data protected
by the key is in black, and the data that can be cracked using the selection of the coding table is
shown in red.

Fig. 4 Graphic representation of key placement

Source: created by authors
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4 Results and discussion

Statistical analysis was performed for this algorithm using the NIST STS statistical test packa-
ge (188 tests). The test results are shown in the table and figure below.

Tab. 1

Number of iterations 3 10 15
Number of passed tests 10 176 176
Number of passed tests with result between 3 6 1
0.96 and 0.97

Number of passed tests with result between

0.97 and 0.98 2 14 24
Number of passed tests with result between 2 33 13
0.98 and 0.99

Number of passed tests with result between

0.99 and 1 3 €0 >7
Number of passed tests with result 1 0 63 61
Average value of tests result 0.579567901 | 0.975101064 | 0.984675532

Fig. 5 Results of statistical analysis with 15 coding iterations

Source: created by authors

As can be seen from the results of the statistical analysis, most of the tests passed with a good
value and only a few tests did not pass. To fix this, the function of mixing the result can be ad-
ded. However, since the statistical analysis test the occurrence rate and entropy of the cipher
and was designed to test encryption algorithms based on shifts and shuffling using the same key
for different blocks (such as in this paper [6]), the analysis does not reflect the full complexity and
uniformity of data distribution in the algorithm based on replacement and periodic change of code
words.
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Conclusions

The use of coding methods in combination with the generation and addition of a key to multiple
times coded data can be a promising direction in cryptography. The difficulty of matching a table
to decrypt data without a known key, a key of random length, the need to know other encryption
parameters besides the key (such as the lengths of the parts before addition, the length of the
split parts, and the number of iterations) add additional complexity to crack. An additional advan-
tage of the algorithm is that, in the general case, for large enough volumes of data, coding algo-
rithms will give a result of a shorter length, which will reduce the volume of data to be transmit-
ted. The reliability of the algorithm in combination with the reduction of the amount of data after
encryption, as well as the synchronicity of the algorithm (decryption using the same key used for
encryption) can positively affect all areas of modern life where private, confidential or important
information is present. And the use of a faster and more reliable method of data protection can
have a positive effect on most spheres of the economy (some directly, for example, the banking
sphere, some indirectly).
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Bibliograficka analyza:
Skumanie spolo€enskej zodpovednosti a ESG (2010-2022)

Exploring Corporate Social Responsibility and ESG:
A Bibliometric Analysis (2010-2022)

Matus PANKO* — Jozef GLOVA**

Abstract

The study analyzes bibliographic records from the Web of Science database from 2010-2022,
focused on Corporate Social Responsibility and ESG criteria. The methodology of phrase and
social network analysis is used in the study. The findings indicate an annual increase in the vol-
ume of research publications, highlighting key phrases such as ,,Corporate Social Responsibility,“
sDisclosure,” ,Performance,” and ,Governance.” The study also emphasizes significant works
and authors in this sector. Furthermore, the research analyzes regional differences in research
focus, identifying Asia‘s concentration on governance and disclosure, Africa‘s emphasis on qual-
ity, Europe and Oceania‘s focus on transparency and performance, South America‘s focus on
governance and stakeholder relations, and North America‘s examination of the relationship be-
tween sustainability and performance indicators, limitation of the study is focus on one particular
database.
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Corporate Social Responsibility, ESG, Co-word analysis, Bibliometric, Conceptual structure
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Hoci myslienka ESG (Environmentalnych, Socialnych a Riadiacich faktorov) existuje uz od
50. rokov minulého storocia, len v poslednej dekade doSlo k tomu, Zze podniky zacali otazky
ESG vnimat vazne. Hodnotenie ESG zahfia tri kli¢ové oblasti: Zivotné prostredie, spolo¢nost
a riadenie. Tieto tri oblasti reprezentuju environmentalnu, socialnu a riadiacu zodpovednost. En-
vironmentalna zodpovednost sa Specificky zameriava na myslienku, ze firmy by mali zlepSovat
svoje environmentalne postupy v ramci vyroby a prevadzky a znizovat environmentalne naklady
na jednotku produkcie (Brooks a Oikonomou, 2018). Socialna zodpovednost sa tyka toho, ze
firmy by mali dodrziavat’ vysoké Standardy podnikatelskej a socialnej etiky, reSpektovat pravne
predpisy a venovat pozornost svojim internym vztahom s vonkaj$im svetom. To zahffia zavazok
k dodrziavaniu ludskych prav, zohladfiovaniu potrieb a zaujmov zuc€astnenych stran a prispieva-
niu k ekologickému zlepSeniu v ich odvetvi (Lee a kol. 2016).

ESG predstavuje dblezity ukazovatel v oblasti nefinanénej vykonnosti. Investori, ktori podpo-
ruju ideu spolo¢ensky zodpovedného investovania, su presvedcéeni, ze ESG faktory poskytuju
uzitoény pohlad na dlhodobu vykonnost spolo¢nosti. Na svetovej Urovni sa v su¢asnosti pou-
Zivaju rézne sofistikované systémy na hodnotenie ESG, vratane tych od MSCI, Thomson Reu-
ters, FTSE Russell, Goldman Sachs a dalSich, ktoré poskytuju komplexny ramec pre hodnotenie
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ESG. Bolo zistené, Zze ESG méa vyznamny dopad na vykonnost’ a reputaciu korporacii a zohrava
urcity rolu v ich internacionalizaénom procese (Buallay a kol. 2021).

Tato téma je doblezita pre déveryhodnost v oblasti ESG a ovplyviuje déveru investorov a os-
tatnych zucastnenych stran v spolo¢nosti, ako uvadzaju Billio a kol. (2021), Tarmuiji a kol. (2016).
Zastancovia teérie zainteresovanych stran argumentuju, Ze vo su¢asnom komplexnom obchod-
nom prostredi je kflu€om k maximalizacii zisku budovanie dobrych vztahov so zainteresovanymi
stranami. To vedie k ziskaniu konkurenénej vyhody a zvySuje hodnotu firmy, ako to zdéraznuju
Xie a kol. (2019), Plastun a kol. (2023), Riana a kol. (2020). Z pohladu tejto tedrie je logické uznat
vzajomnu zavislost medzi ESG vykonnostou a finanénymi vyhodami, kedze klucové zaintereso-
vané strany su priamo ovplyvnené ESG aktivitami firmy. ESG by malo byt vnimané ako moznost
rastu, konkurenénej vyhody a rozvoja. Ochrana zaujmov zainteresovanych stran vedie firmy k dlI-
hodobejSiemu Uspechu a vy$Sej finan€nej vykonnosti, ako to poukazuju Balzer a kol. (2020), Soni
(2023). Z tohto dévodu by regulatori mali podporovat firmy, ktoré sa sustreduju na ESG otazky
a zodpovednosti, aby prispeli k stabilizacii a podpore dlhodobej udrzatelnosti v danom odvetvi.

Navy$e, s dodrziavanim regulaénych poziadaviek na zverejhiovanie ESG informacii by mohli
byt podrobné udaje zozbierané v rdmci celého odvetvia vyuzZité na monitorovanie, hodnotenie
a poskytovanie usmerneni. V pripade potreby by sa mali prijat vhodné opatrenia na ich presa-
dzovanie, ako to uvadza Zhao a kolegovia (2018).

Vzhladom na to, Ze pocet publikacii o ESG v su¢asnosti rychlo rastie, je podla nasho nazoru
nevyhnutné usporiadat’ a sumarizovat prislusnu literatiru a posudit su¢asny stav vyskumu ESG.
Dovod spociva v tom, ze pre novych vedcov v oblasti ESG vyskumu mdze byt zlozité rychlo sa
zorientovat' v minulych Uspechoch a predpovedat buduce trendy v tejto oblasti. Z tohto dévodu
sa tento ¢lanok sustreduje na nasledujuce Styri kfi¢ové vyskumné otazky:

* Akeé su hlavné témy, ktoré tvoria Struktaru vyskumu spoloenskej zodpovednosti a ESG na

zaklade vyskytu kld€ovych slov?

» Aki su najcitovanejSi autori, najviac publikujuci autori a najcitovanejsSie dokumenty vo vy-

skume spolo¢enskej zodpovednosti suvisiace s ESG?

» Aké su najcastejSie a dominantné témy v suvislosti medzi spolo¢enskou zodpovednostou

a ESG?
* Aka je koncepc&na Struktura vyskumu v jednotlivych regionoch?

Bibliometricka analyza je nastroj, ktory vyskumnici vyuzivaju na identifikaciu hlavnych tém ich
studii prostrednictvom analyzy existujuce;j literatdry v odbore zamerania, ako to uvadzaju Grant
a spol. (2000) a Vogel & Giittel (2013). Pri tom sa vyuziva sietova analyza, konkrétne metoda
znama ako ,analyza spolo¢ného vyskytu kli€ovych slov“, na zistenie vztahov medzi slovami,
ktoré sa Casto objavuju spolo¢ne v publikaciach, ako prvykrat tito metédu popisali Callon a ko-
legovia (1983).

Tato metdda je Siroko aplikovana v spolo€enskych a humanitnych vedach na skimanie rele-
vantnych informacii v publikaciach, pri€om sa zameriava na charakteristiky slov, ako su frekven-
cia ich pouZitia, vztahy s inymi slovami, vyznam v kontexte predmetu a celkovy vyznam, ako to
ilustruju Feng a spol. (2017) a Zupic & Cater (2015). ,Analyza spolo¢nych slov* sa zameriava na
identifikaciu kfu€ovych tém, myslienok a vztahov v ramci suboru textov, co moze podla Wanga
a kolegov (2013) odhalit spojitosti medzi réznymi predmetmi a disciplinami a umoznit pochope-
nie vzorcov a vyvoja v kazdej oblasti.

Metodicky postup

VOS Viewer

Callon a dalsi (1986) polozili zaklady techniky, ktora sa neskor stala znamou ako slovna ana-
lyza. Tato metdda sa odvtedy stala cennym nastrojom pre akademikov v réznych oblastiach, ako
je napriklad Studium tvorivosti, umozrujuc im skumat a mapovat bibliometrickd Struktdru réz-
nych predmetov. Bibliometrickd analyza sa postupne stala popularnym nastrojom nielen medzi
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vedcami, ale aj knihovnikmi. Umoznuje im efektivne preskimavat velké mnozstva vedeckych
¢lankov a identifikovat v nich vzory a trendy, ktoré by inak mohli zostat skryté.

Jednym z najvyznamnejSich nastrojov na tuto analyzu je softvér VOSviewer. V dokumenta-
cii k tomuto softvéru (van Eck a Waltman, 2010), sa podrobne vysvetluje, ako tento mocny
a flexibilny nastroj umoznuje vytvaranie a vizualizaciu bibliometrickych map vedeckej literatury.
VOSviewer pomaha pouzivatelom navigovat v komplexnom svete vedeckych publikacii a po-
skytuje prehlad o trendoch a vzorcoch, ktoré charakterizuju danu oblast vedy. Softvér umoznuje
vytvarat mapy, ktoré zobrazuju vztahy medzi roznymi akademickymi disciplinami, autormi, insti-
tuciami a dalSimi aspektmi vedeckej komunity.

VOSviewer vyuziva rézne techniky pre analyzu a vizualizaciu, napriklad algoritmus spolo¢né-
ho vyskytu slov, metddu bibliografickej vazby a algoritmus spoluautorstva (van Eck a Waltman,
2007). Tieto metddy umoziuju vytvorit ekonomické mapy, ktoré mézu byt dalej prispdsobené
tak, aby zdéraznili urCité charakteristiky alebo prepojenia medzi r6znymi komponentmi vedec-
kého sveta.

Pri pouzivani VOSviewer je doélezité chapat, ze vysledky bibliometrickej Studie nie su ko-
ne¢nym cielom, ale skoér poslednym krokom procesu. Vyzaduje si to dokladnu analyzu vzorcov
a trendov zobrazenych na mape. Tato analyza potom umozriuje pouzivatefom vyvodit zavery
o Studijnom prostredi, ako aj identifikovat kfu€ové tematické zoskupenia, dblezité discipliny, vy-
znamné vedecké organizacie alebo autorské autority v danej oblasti vyskumu.

Data

Po hibkovom preskumani textov a &lankov suvisiacich s touto témou bolo vybranych trinast
kfu€ovych slov: ESG performance, ESG index, ESG ratings, ESG score, Corporate social res-
ponsibility disclosure, Environmental social and governance score, Environmental social and
governance ratings, Environmental social and governance index, Environmental social and go-
vernance performance, corporate social responsibility, ESG, financial performance, sustainable
development.

V téme ESG a vykonnost podnikov sa tieto klu¢ové slova najCastejSie nachadzaju vo vza-
jomnej suvislosti v databaze Web of Science, taktiez udaje potrebné na analyzu spolu-slov boli
Cerpané z platformy Web of Science a boli stiahnuté vo formate .ris a vo formate .txt.

Kvéli pouzitiu tychto kliGovych slov bolo filtrovanych 1 744 publikacii, av§ak mnohé z nich
pochadzali z pribuznych odborov (ako je energetika a paliva, chémia, fyzikalna chémia alebo
chemickeé inzinierstvo), o si vyzadovalo nastavenie filtra na konkrétne Studijné oblasti.

Medzi naSe vyskumne oblasti patri ,Podnikova ekonomika“, ,Environmentalne vedy a Ekolo-
gia“, ,Vedy, Technika a Iné témy*, ,Spolo¢enské vedy Iné témy“ a ,Verejna sprava“. Po odfiltrovani
len relevantnych vedeckych oblasti nam ostalo spolu 1 516 ¢lankov, ktoré sme nasledne filtrovali
podla jazyka, kde sme pouzili anglicky jazyk, nakolko ide o jazyk, v ktorom sa publikuje vac¢sina
vedeckych ¢lankov, po pouziti tohto filtra nam ostalo 1 501 ¢lankov. Ako posledny filter sme pouzili
parameter rok a zvolili sme obdobie 2010-2022. Toto obdobie bolo zvolené z dovodu, ze popularita
tejto témy stupla az zaciatkom 21. storoCia. Nasa finalna vzorka obsahovala 1245 publikacii.

Vlastna praca

V obdobi od roku 2010 az po rok 2022 bol zaznamenany konzistentny a neustale rastuci trend
v pocte publikovanych dokumentov. Tento trend sa zacal zretelne zrychlovat’ od roku 2019, ¢o
naznacuje zvySeny zaujem a aktivitu v prislusSnej oblasti vyskumu.

Graf 1 poskytuje graficku reprezentaciu tohto vzrastajuceho trendu, kde je vidiet, Ze rok 2022
bol z hladiska vedeckej produkcie mimoriadne vyznamny. Tento narast m6ze signalizovat’ bud
zvy$ené financovanie, rozsirenie vyskumnych tém, vacsiu dostupnost’ publikovania alebo kombi-
naciu tychto a dal$ich faktorov, ktoré stimulovali vedecku pracu a publikacie.
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Celkovo tieto Udaje naznacuju, Ze oblast Studia, ktorej sa tykaju tieto publikacie, zaziva obdo-
bie intenzivneho vyvoja a zaujmu zo strany vyskumného spolo€enstva. Rastuci pocet publikacii
od roku 2010 az po roku 2022, s vyraznym skokom po roku 2019, jasne ukazuje, ze tato oblast
sa stava stale dodlezitejSou a relevantnejSou v akademickej komunite, avSak neexistuje dokaz
o perzistencii tohto trendu, na zaklade ktorého by sme vedeli s jasnostou povedat, Ze tento trend
bude mat nadalej rastuci charakter.

Graf 1 Trend publikacii

Publication trend

Zdroj: Vlastné spracovanie na zaklade VOS Viewer!
" Publication trend, 2 Documents, ® Year, * Source: Own elaborating using VOS Viewer

Pojem ,spolo¢ny vyskyt“ sa v kontexte analyzy vedeckych ¢lankov odvolava na to, ako ¢asto
a v akom vztahu sa urcité kluCové slova objavuju spolo¢ne v ramci suboru dokumentov. Tento
koncept je zakladny pre identifikaciu trendov a vzorcov v odbornej literature, pricom sa sustredi
na zistovanie, ktoré témy alebo pojmy su €asto spominané spoloc¢ne a mdézu tak naznacovat
popularne alebo vyznamné oblasti Studia.

Z uvedenych udajov, v obdobi rokov 2010 az 2022, bolo v publikaciach identifikovanych cel-
kovo 3 847 roznych klu€ovych slov. Toto Cislo reflektuje rozmanitost tém a pojmov pouzivanych
vo vedeckych pracach pogas tohto obdobia. Dalej, na zaklade frekvencie vyskytu kli&ovych slov,
bola stanovena hranica 50 vyskytov. Tento limit bol zavedeny na identifikaciu najcastejSie pouzi-
vanych a potencialne najddlezitejSich klu€ovych slov. V dosledku tohto kritéria bolo vybranych 46
klu€ovych slov, ktoré su zrejme povazované za najvyznamnejSie v skimanej oblasti.

Tento pristup poskytuje uzito€ny nastroj na rozpoznavanie hlavnych tém alebo oblasti zaujmu
v ramci Specifického vedeckého pola alebo poc¢as urcitého obdobia. Frekvencia a vzajomna bliz-
kost' tychto kli€ovych slov moéze pomoct identifikovat, aké témy su aktualne alebo su v centre
pozornosti vedeckej komunity.

Tab. 1 prezentuje tridsat najcastejSie pouzivanych terminov. V rdmci tejto analyzy boli tieto
terminy rozdelené do troch réznych skupin: prva skupina obsahovala 18 klu¢ovych slov, druha
14 a tretia tiez 14 slov. Vizualizacia, ako su tieto vyrazy prepojené na zaklade ich spoloéného
vyskytu, je zobrazena na Grafe 2. Tieto naj¢astejSie pouzivané vyrazy boli zoskupené do troch
odliSne farebnych zhlukov, pricom kazdy zhluk bol vytvoreny podla podobnosti obsahu medzi
jednotlivymi kld€ovymi slovami.

V ramci analyzy, termin ,Disclosure” bol zaradeny do skupiny oznac¢enej modrou farbou, zatial
¢o fraza ,Corporate social responsibility“ bola su¢astou zhluku zvyraznenej Cervenou farbou.
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V tejto vizualizacii velkost kruhov reprezentovala pocetnost, s akou sa klti€ové slova objavovali,
a hrubka ¢iar medzi nimi indikovala mieru, v akej tieto slova spolo€ne vystupovali, a to ako v ram-
ci jednotlivych skupin, tak aj medzi nimi. Z grafu 2 bolo zjavné, Ze existovali vyrazné vzajomné
spojenia medzi réznymi skupinami, ¢o poukazovalo na silné a vyznamné prepojenia medzi roz-
nymi vyskumnymi oblastami.

Tab. 1 Top 30 najcastejSie vyskytujucich kl'ac¢ovych slov

Top 30 most commonly used keywords

Kracové slovo' Vyskyt? Sila Kraéové slovo' Vyskyt? Sila
prepojenia prepojenia
Socidlna-zodpoved- 1057 4516 | Informacie® 143 695
nost podnikov*
Zverejnenie® 579 2461 Dobrovolné zverejnenie? 140 657
Dopad® 402 1810 Env_| “2’1” mentalne zverej- 136 615
nenia
Riadenie’ 336 1716 Spravy o udrzatelnosti?? 125 636
Finan¢na vykonnost® 295 1395 Nefinanéné zverejnenie? 118 558
Vplyv? 288 1395 Env_lrcz):\mentalne zverej- 113 546
nenie
Determinanty®® 270 1349 Spolo¢nosti® 112 505
Udrzatelnost™ 211 1044 Vlastnictvo® 104 555
Manazment'? 200 996 Firemna vykonnost?’ 103 483
CSR® 195 960 Zverejnenie?® 100 395
Soc[alna z.odpoved- 194 936 Tec?rla zainteresovanych 99 538
nost podnikov* stran®
Legitimita!® 190 922 Firma® 95 494
Kvalita'® 154 793 Naklady3* 93 469
Podnikové riadeniet’ 143 606 Hodnota firmy®2 84 471
Environmentaina 143 663  |ESG® 82 397
vykonnost*®

Zdroj: Vlastné spracovanie na zaklade VOS Viewer

"Keyword, 2 Occurrences, ® Strength,  Corporate social-responsibility, ° Disclosure, ¢ Performan-
ce, 7 Governance, & Financial performance, ° Impact, '° Determinants, ' Sustainability, > Manage-
ment, * CSR, ' Corporate social responsibility, ° Legitimacy, '° Quality, '” Corporate governance,
8 Environmental performance, '° Information, ?° Voluntary disclosure, ?" Environmental disclosure,
22 Sustainability reporting, 2> Nonfinancial disclosure, ?* Environmental disclosure 2 Companies,
26 Ownership, ?” Firm performance, % Disclosures, ?° Stakeholder theory, 3° Firm, 3" Cost, % Firm
value, 3* ESG 3* Source: Own elaborating based on VOS Viewer

V sieti, ktora bola analyzovana, sa nachadzalo celkovo 46 klu¢ovych slov rozdelenych do
troch skupin, s 1002 vzajomnymi spojeniami a celkovou intenzitou tychto prepojeni dosahujiucou
hodnotu 20 068. Najvacsiu skupinu predstavovala Skupina 1, zvyraznena €ervenou farbou, zahr-
nujlca 18 kit&ovych slov a identifikovana pod nazvom ,Corporate social responsibility”. Dal$imi
délezitymi skupinami boli Skupina 2, reprezentovana zelenou farbou, obsahujuca 14 kld€ovych
slov a oznacena ako ,Governance®, a Skupina 3, v modrej farbe, taktiez so 14 klu€ovymi slovami,
oznacena ako ,Disclosure”.

167



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

Graf 2 Siet’ kli€ovych slov so spoloénym vyskytom (2010-2022)

Co-occurrence network of keywords (2010-2022)

Zdroj: Viastné spracovanie na zaklade VOS Viewer'

" Source: Own elaborating using VOS Viewer

TOP Autori

Tab. 2 uvadza desiatich autorov s najvacsim poctom publikovanych dokumentov, a v tabulke
3 mozete vidiet 10 najcastejSie citovanych autorov. Podla tychto udajov je ,lsabel-Maria Gra-
cia-Sanchez" autorkou 15 dokumentov a vzhladom na vysoky pocet citacii jej prac patri medzi
najuspesnejSich autorov v tejto oblasti. Tento zoznam méze cCitatefom poméct identifikovat' klu-
Covych expertov na tuto tému.
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Tab. 2 Top autori v po¢te dokumentov

Top authors by documents

Autor’ Univerzita? Dokumenty® | Citacie*
Isabel-Maria Gracia-Sanchez University of Salamanca 15 1053
Cemil Kuzey Murray State University 15 291
Ali Uyar Excelia Business School 14 182
Nicola Raimo LUM University 11 395
Filippo Vitolla Universita Lum Jean Monnet — Bari 11 395
Merve Kilig Karamahmutoglu Samsun Universitesi 11 339
Abdullah S. Karaman American University of the Middle East 11 166
Le Luo Sun Yat-sen University 10 896
Patrick Velte Leuphana University Lueneburg 9 571
Jennifer Martinez Ferrero Universidad de Salamanca 9 389

Zdroj: Vlastné spracovanie na zaklade VOS Viewer °

" Author, 2 University, 3 Documents, * Citations, ® Source: Own elaborating based on VOS
Viewer

V oblasti ESG (environmentalnych, socialnych a spravcovskych faktorov) a firemného vykonu
bolo identifikovanych 2 842 autorov. Av8ak na grafe 3 su zobrazeni len ti autori, ktori napisali
minimalne pat ¢lankov a ziskali asponi 10 citacii. Tento kritérium splnilo 30 autorov. V ramci siete
tychto autorov bolo najdenych 19 spojeni a 21 zhlukov, pricom celkovy pocet autorov dosiahol
30. Celkova intenzita spojeni medzi autormi bola hodnotena na 94.

V tejto sieti existuju spoluprace medzi réznymi autormi. Napriklad, ,Isabela-Maria Gracia-San-
chez" spolupracovala na viacerych projektoch s ,Jennifer Martinez-Ferrero®, ale aj s dal$imi vy-
skumnikmi ako napriklad ,Patrick Velte” a ,Filippo Vitolla®.

Tab. 3 Top autori v pocte citacii

Top authors by citations

Autor’ Univerzita? Dokumenty3 | Citacie*
Isabel-Maria Gracia-Sanchez University of Salamanca 15 1053
Le Luo Sun Yat-sen University 10 896
Qingliang Tang Western Sydney University 4 720
Giovanna Michelon University of Bristol 2 624
Patrick Velte Leuphana University Lueneburg 9 571
Belen Fernandez-Feijoo University of Vigo 6 542
Ramin Gamerschlag CFO CARIAD, Inc. 2 526
Moeller Klaus Technische Universitat Berlin 2 526
Romero Silvia Montclair State University 5 525
Haque Faizul University of Southampton 3 483

Zdroj: Viastné spracovanie na zaklade VOS Viewer °

T Author, 2 University, 3 Documents, * Citations, 5 Source: Own elaborating based on VOS
Viewer

Aby sme zabezpecili presnost’ a relevanciu nasho vyskumu, zostavili sme zoznam autorov,
ktori dosiahli najvyssi pocet citacii. V oblasti vyskumu sa ako najuspesSnejsia autorka vynima
Isabela-Maria Gracia-Sanchez, ktora ma na svojom konte celkovo 15 publikacii a v ramci tychto
dokumentov dosiahla 1053 citacii.
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Graf 3 Siet’ spolu autorov (2010-2022)

Co-authorship network (2010-2022)

Zdroj: Vlastné spracovanie na zaklade VOS Viewer'

" Source: Own elaborating using VOS Viewer
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NajcastejSie citované dokumenty

Tab. 4 NajCastejSie citované dokumenty

Most cited documents

Autor! Rok? Nazov® Citacie*
Liao, Luo, Tang 2015 Gender qlver5|ty, board |ndependen(?e, environmen- 652
tal committee and greenhouse gas disclosure
Gamerschlag, Moeller, Determinants of voluntary CSR disclosure: empirical
2011 . 444
Verbeeten evidence from Germany
Michelon, Pilonato, Ricceri | 2015 CSR repqrtlng practllces and the quality of disclosure: 439
An empirical analysis
- Does Environmental Management Improve Financial
Albertini 2013 Performance? A Meta-Analytical Review 365
Prado-Lorenzo, Garcia- The Role of the Board of Directors in Disseminating
2010 . 364
-Sanchez Relevant Information on Greenhouse Gases
Lyon, Montgomery 2015 | The Means and End of Greenwash 341
Fatemi, Glaum, Kaiser 2018 ESG pe_rformance and firm value: The moderating 330
role of disclosure
Malik 2015 Value-Enhancing Qapabllltles of CSR: A Brief Review 301
of Contemporary Literature
Xie, Nozowa, Yagi, Fujii, Do environmental, social, and governance activities
. 2019 | . ) . 269
Managi improve corporate financial performance?
Fernandez-Feijoo, Rome- 2014 Effect of Stakeholders’ Pressure on Transparency of 265
ro, Ruiz Sustainability Reports within the GRI Framework

Zdroj: Vlastné spracovanie na zaklade VOS Viewer °

! Author, ? Year, ° Title, * Citations, ° Source: Own elaborating based on VOS Viewer

Dokument s najvys$Sim pocétom citacii bol ,Gender diversity, board independence, environmen-
tal committee and greenhouse gas disclosure®, ktory napisali autori Liao, Luo a Tang v roku 2015,
dosahujuc celkovo 652 citacii.
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Sucasné vyskumné obdobie

Z analyzy najcastejSich kfu€ovych slov v publikaciach z roku 2022 v oblasti ,Corporate social
responsibility” vyplyva, Ze medzi hlavné témy patrili ,Disclosure”, ,Governance®, ,Performance®,
,impact®, ,Financial performance®, ,Determinants®, ,Sustainability“, ,CSR* a ,Management".

Tab. 5 Sucasny vyskum

Current research

Kracové slovo' Somalr,la zod_po— .| Zverejnenie® | Riadenie® Vykon’ Dopad?
vednost’ podnikov

Vyskyt? 195 111 84 68 64

Sila prepojenia® 1333 770 667 485 475

Kragové slovo' Fman:r‘;as\t:ykon- Dete;;];nan- U::)z:t?ﬁ 1 csre Manazment'3

Vyskyt? 55 45 44 42 44

Sila prepojenia® 429 359 350 321 319

Zdroj: Vlastné spracovanie na zaklade VOS Viewer'
" Keyword, 2 Occurrences, * Strength, * Corporate social-responsibility, ° Disclosure, ¢ Gover-

nance, ” Performance, ® Impact, ° Financial performance, '° Determinants, ' Sustainability, '? CSR,
3 Management, '* Source: Own elaborating based on VOS Viewer
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Analyza spolu slov podla geografickych oblasti

Tato publikacia si tiez stanovila za ciel preskimat regionalne rozdiely vo vyskume. V tabulke
6 je zhrnuty prehlad najCastejSie pouzivanych kfu€ovych slov v réznych regiénoch, konkrétne
v Eurdpe, Azii, Severnej Amerike, Juznej Amerike, Oceanii a Afrike.

Tab. 6 NajCastejSie vyuzivané klu€ové slova v zavislosti od regidonov

Most common used keywords depending on the region

Asia’ Afrika? Europe® Oceania* South 5 North .
America America
Sociélna zod- | Socialna zod- | Sociédlna zod- | Socialna zod- | Sociélna zod- | Sociélna zod-
povednost povednost’ povednost povednost povednost’ povednost
podnikov’ podnikov’ podnikov’ podnikov’ podnikov’ podnikov’
Zverejnenie® Riadenie?® Zverejnenie® Zverejnenie® Riadenie® Zverejnenie®
Riadenie® Zverejnenie® Vykon Vykon Vykont Vykon
Dopad?? Vykont Determinanty?? Riadenie® Zverejnenie® Flnancna‘l/zy-
konnost
Vykon** Determinants®® Riadenie® Determinanty®® | Determinanty*® Riadenie®
Finan&na Teodria zain-
, o Dopad™® Dopad?™® Legitimita®® teresovanych Dopad?™®
vykonnost PR
stran
Finan&na vi- Environmentéa-
Determinanty®® Kvalital” ‘uy Dopad?? Ine zverejne- | Determinanty®®
konnost o
nia
Manazment4 Legitimita® CSR16 Manazment'4 Firma?! Udrzatelnost®®
Environmenta- | Zapojenie za- Nefinanéne
Udrzatelnost®® | Manazment' Legitimita®® Ine zverejne- | interesovanych A
1o . zverejnenie
nia stran
CSR® Flnancna,l/zy- Manazmenti* | Udrzatefnost:s | SPravao “.S;' Manazment
konnost Zatelnosti

Zdroj: Vlastné spracovanie na zéklade VOS Viewer?®

! Asia, ? Africa,  Europe, * Oceania, ® South America,  North America, ” Corporate social responsi-

bility® Disclosure,® Governance, "’ Impact, ' Performance, 2 Financial performance, '* Determinants,
* Management, '® Sustainability, '® CSR, 7 Quality, ® Legitimacy, * Environmental disclosure,
20 Stakeholder theory, 2' Ffirm, 2?2 Stakeholder engagement, 2 Sustainability reporting,
2 Nonfinancial disclosure, 2° Source: Own elaborating based on VOS Viewer

Tabulka odhaluje regionalne zamerania v ramci vyskumu o ,Corporate Social Responsibili-
ty“ (CSR) podla najCastejSie pouzivanych klu€ovych slov v jednotlivych regidonoch: Zameranie
v Azii sa zda byt Siroké, s dérazom na ,Disclosure” (zverejiiovanie) a ,Governance* (riadenie),
¢o naznacCuje zaujem o transparentnost a spravu verejnych veci v ramci CSR. V Afrike je klade-
ny vyrazny déraz na ,Governance” a ,Quality” (kvalitu), €o méze naznacovat zaujem o riadenie
a kvalitativne aspekty CSR, ako su normy a Standardy. Eurépa zdéraznuje ,Disclosure” a ,Per-
formance” (vykonnost), ¢o naznacuje zaujem o transparentnost a meranie vykonnosti v ramci
CSR. Australia a Oceania v tejto oblasti je zamerana na ,Disclosure®, ,Governance® a ,Environ-
mental disclosure® (zverejiiovanie environmentalnych informacii), ¢o poukazuje na ddlezitost
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transparentnosti a environmentalnych aspektov CSR. Juzna Amerika kladie déraz na ,Gover-
nance®, ,Stakeholder theory* (tedria zainteresovanych stran) a ,Environmental disclosure®, ¢o
naznacuje zaujem o riadenie, vztahy so zainteresovanymi stranami a environmentalnu transpa-
rentnost. Severna Amerika zdoérazruje sa ,Disclosure, ,Financial performance” (finan¢na vykon-
nost) a ,Sustainability” (udrzatelnost), ¢o poukazuje na zameranie na transparentnost, finan¢né
aspekty a udrzatelnost v CSR.

Tato tabulka odhaluje, Ze napriek urcitej univerzalite v témach CSR, ako su ,Disclosure®
a ,Governance®, sa jednotlivé regidbny zameriavaju na rézne aspekty CSR, odzrkadlujuce ich
Specifické kontexty a priority.

Zaver

Tento ¢lanok poskytuje detailny prehlad publikacii na tému Spolo¢enskej zodpovednosti pod-
nikov a ESG vydanych medzi rokmi 2010 az 2022, pricom vyuziva metddy frazovej analyzy
a analyzy socialnych sieti. Zistenia naznacuju, Zze v tomto obdobi doslo k vyraznému narastu
poctu vyskumnych prac a ze pocet publikacii ro¢ne stdpa. V ramci $tudie sme definovali suc¢asny
stav tejto témy, identifikovali sme nedostatky vo vyskume a navrhli sme mozné smerovania pre
buduci vyskum, &im sme prispeli k lepSiemu pochopeniu koncep&ného ramca spolo¢enskej zod-
povednosti podnikov a ESG vyskumu.

Nas vyskum slovnych spojeni z rokov 2010 az 2022 ukazuje, Ze najCastejSie pouzivané frazy
boli ,Corporate social responsibility”, ,Disclosure®, ,Performance®, ,Governance* a ,Financial per-
formance®“. V oblasti citacii a poprednych autorov sa ukazalo, ze dielo ,Gender diversity, board
independence, environmental committee and greenhouse gas disclosure” od autorov Liao, Luo
a Tang ktore publikovali v roku 2015 bolo najviac citované a ,Isabel-Maria Gracia-Sanchez* do-
siahla najvyssi pocet publikacii a citacii.

Z regionélneho hladiska sme zistili, ze Azia sa sUstredi hlavne na riadenie a zverejfiovanie,
Afrika kladie doraz na kvalitu, Eurdpa sa zameriava na transparentnost a meranie vykonnosti,
ciele Australie a Oceanie su podobné ako v Eurdpe; Juzna Amerika sa zameriava na riadenie
a vztahy so zainteresovanymi stranami, zatial o Severna Amerika sa zaobera vztahom medzi
udrzatefnostou a ukazovatelmi vykonnosti.

Socialna zodpovednost podnikov je pre agropriemysel ddlezita, pretoze sa od spoloCnosti
oCakava, ze budu konat zodpovedne nielen voci zivotnému prostrediu a socialnej pohode, ale
aj voCi ekonomickému vykonu, ktory je udrzatelny dlhodobo. To zahffa investicie do lokalnych
spoloCenstiev, zlepSovanie infrastruktury, podporu udrzatelnych polnohospodarskych technik
a pracu na zleps$eni celkového zdravia a zivota ludi.

Vo vSeobecnosti, integrovanie ESG a CSR do agropriemyslu méze viest k zvySenej konkuren-
cieschopnosti, pristupu k novym trhom, finanénym vyhodam a lepSiemu firemnému imidzu, a tym
podporit dlhodobu udrzatelnost v celom odvetvi.
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Reakcia potravinarskeho sektora na inflaéné oznamenia:
Dokaz z indexu STOXX Europe 600 Food & Beverage

Food sector reaction to inflation announcements:
evidence from the STOXX Europe 600 food & beverage index

lvana PETRUSOVA* — Alena ANDREJOVSKA**

Abstract

Inflation, as one of the macroeconomic factors, is frequently monitored and analyzed about
both the economy and financial markets. The main objective of the contribution is to quantify the
response of prices in the food sector index to the release of information about inflation in Europe.
The results of the conducted analysis indicate the reaction of stock prices of companies in the
food sector to unexpected components of inflation. The event-study method and OLS regression,
i.e., the least squares method, were employed. We think that stock prices in the European food
sector are effective in the sense that they can reflect the arrival of new information, in our case,
inflation announcements. However, their reaction varies under different economic conditions.
Therefore, our study provides insight into how inflation announcements from the European Cen-
tral Bank influence the value of stocks in this sector, considering economic scenarios during both
inflationary periods above and below the ECB's inflation target.

Keywords:
Inflation announcements, Excess return, European Central Bank, Equity market, Food sector

JEL Classification: E31, G14, G12, Q11

Mnoho autorov sa v priebehu rokov zaoberalo meranim vplyvu makroekonomickych ozname-
ni na finan¢né trhy. Zaujem o tuto tému spocival najma v moznosti zistit, i verejné makroeko-
nomické informacie hybu cenami aktiv. Literatura dokumentuje réznorodu reakciu na tieto ozna-
menia. Niektoré spravy maju silny a Statisticky vyznamny vztah s cenami aktiv a iné nie. Tento
vztah navySe zavisi od dalSich faktorov, ako je stav ekonomiky, charakteristika jednotlivych aktiv,
menova politika, efektivnost trhu a dalSie verejné a sikromné informacie. Spomedzi makroeko-
nomickych premennych sa inflacia povazuje za jeden z najdblezitejSich faktorov, na ktoré vynosy
akcii reaguju. V tomto ¢lanku sa budeme venovat kratkodobej zavislosti medzi inflaciou a akcio-
vym trhom.

WEI (2009) skimal vztah medzi neodakavanou inflaciou a vynosmi akcii. Studiou autor prispel
k niekolkym zisteniam. Jednym z nich bol fakt, ze nadmerny vynos bol jedinym faktorom, ktory
reagoval na zmeny oCakavanej a neocakavanej inflacie.

DIAZ a JARENO (2009) sa zaoberali vysvetlenim vplyvu inflaénych sprav na ceny akcii v Spa-
nielsku v rokoch 1926 — 2001. Analyzovali kratkodobu reakciu vynosov akcii jednotlivych sektorov
na neoCakavanu zlozku oznamenia inflacie. Ziskali dokazy, ze pozitivne inflacné prekvapenia,
kedy je miera inflacie vy$8ia ako o8akavana, potenciélne zla sprava, maju v pripade Spanielska

najvyssi Statisticky vyznamny vplyv na vynosy akcii po€as recesie.
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Dal$ia $tudia skima reakciu vynosov indickych akciovych trhov na oznamenie inflacie s vyu-
Zitim €asovych radov udajov od roku 2012 do roku 2018. Autori vypracovali analyzu sektorov cit-
livych na inflaciu. Na overenie efektivnosti trhu pouzili $tudiu udalosti, pricom sledovali konkrét-
ne udalosti nadhodnotenia alebo podhodnotenia inflacie. Zo zisteni Studie vyplyva, Ze existuju
znacné abnormalne vynosy spésobené inflatnymi ,prekvapeniami®. Autori tiez dospeli k zaveru,
Ze reakcia akciovych trhov jednotlivych odvetvi je na zmeny inflacie odliSna. (SINGH G., PAD-
MAKUMARI L., 2020)

Praca autorov TRIPATHI a KUMAR (2014) skima dlhodoby vztah medzi inflaciou a vynosmi
akcii na trhoch BRICS v obdobi od marca 2000 do septembra 2013. Zmeny v inflacii podla nich
mozu priniest’ urCity kratkodoby pohyb vo vynosoch akcii, ale rozhodne sa nezda, Ze by akcie
boli dobrym zabezpec€enim proti inflacii v dlhodobom horizonte v rozvijajucich sa trhoch BRICS.

Vo vacsSine pripadov su vysledky, ktoré autori ziskali, v sulade s efektivnostou trhu. Finan¢né
trhy su teda efektivne v tom zmysle, Ze rychlo odrazaju prichod novych informacii.

Metodicky postup

Hlavnym ciefom prispevku je kvantifikovat' reakciu cien indexu potravinarskeho sektora na
zverejhiovanie informacii o inflacii v Eurépe. Aby sme porozumeli vztahu inflacie a akciovych tr-
hov, najprv sme podrobne popisali historicky vyvoj akciovych trhov a inflacie v Eurdpe s prihliad-
nutim na obdobia recesii konkrétnych rokov. Nasledne sme zacali so zberom dat pre analyticku
Cast prace.

V naSom vyskume sme pouzili event-study metodolégiu na analyzovanie kratkodobych reak-
cii akciovych trhov na inflatné oznamenia. Tato metdda je bezne vyuzivana v oblasti financii na
hodnotenie dopadu konkrétnych udalosti na trh. Pre oba sledované indexy sme vypocitali nad-
merny vynos, ktory sme analyzovali v defi vyhlasenia inflacie. Nadmerny vynos bol stanoveny
ako rozdiel medzi dennym vynosom a priemernym vynosom za predchadzajucich 60 obchodnych
dni, (MACKINALY A., 1997) priCom sme vynechali dni vyhlasenia inflacie (BROWN et al., 1985):

Aap = Rap _Rta (1)

R == (Tt R 2)
Kde:
A, predstavuje nadmerny vynos konkrétneho indexu v defi vyhlasenia inflacie.

R, predstavuje vynos konkrétneho indexu v def vyhlasenia inflacie (vypocitany ako rozdiel
medzi kone€¢nymi dennymi cenami v dni vyhlasenia inflacie a predoslym driom, vydeleny kone¢-
nou cenou predchadzajuceho dnia) vyjadreny v percentach.

R predstavuje priemerny vynos konkrétneho indexu (60 dni pred driiom vyhlasenia inflacie
s vynechanim dni vyhlaseni inflacie) vyjadreny v percentach.

Za ucelom kvantifikacie reakcie akciovych indexov na inflaéné oznamenia sme pocas celej
prace nadmerny vynos v defi vyhlasenia inflacie A, povaZovali za klu¢ovy indikator nasej ana-
lyzy. Inflacné prekvapenie sme vypocitali ako rozdiel aktualnej a predikovanej inflacie pre den jej
vyhlasenia. V dni, kedy bol tento rozdiel kladny Slo o vysSie inflacné prekvapenie a v dni, kedy
bol rozdiel zaporny sme hovorili 0 nizSom inflatnom prekvapeni.

Pre lepsSie pochopenie dat sme pre trhovy index eurépskeho akciového trhu skonstruovali graf
distribucie nadmernych vynosov podla inflaéného prekvapenia, €0 nam umoznilo vizualne po-
rovnat, ako sa meni distriblcia a pravdepodobnost vyskytu nadmerného vynosu v zavislosti od
inflaéného prekvapenia.
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Pre overenie interpretacii tychto pozorovani sme sa pomocou OLS modelu linearnej regresie
pokusili odhadnut vztah inflacnych prekvapeni a nadmernych vynosov trhového akciového inde-
Xu a tiez indexu potravinarskeho sektora. Pre zlepSenie presnosti regresného modelu a odhadu
tohto vztahu sme do modelu pridali kontrolné premenné, ktoré by moli pomdct vysvetlit ¢ast va-
riacie nadmernych vynosov akciovych indexov:

Aap = BO+ 1 INFsp, + 2 * XAUSD + 3 + USDEUR + 4 + U10Y + ¢ (3)

Kde:

je zavislou premennou modelu a predstavuje nadmerny vynos konkrétneho indexu v den vy-
hlasenia inflacie v percentach,

A,, predstavuje intercept (hodnota A, |, ak su vSetky nezavislé premenné rovné 0),

AD’

B1 predstavuje koeficient nezavislej premennej inflacné prekvapenie (INFSum),

B2 predstavuje koeficient nezavislej premennej spotova cena zlata (XAUSD),

B3 predstavuje koeficient nezavislej premennej vymenny kurz doléra k euru (USDEUR),
B4 predstavuje koeficient nezavislej premennej vynos 10-ro¢nych statnych CP (U10Y),
€ predstavuje nahodnu chybu.

Data o trhovom indexe STOXX Europe 600 sme ziskali z online finan¢nej platformy Yahoo
Finance a udaje o konecnych cenach sektorového indexu STOXX Europe 600 food & beverage
index, z internetovej stranky MarketWatch.com.

Ako mieru inflacie sme pouzili tdaje o CPI Eurozény z platformy Investing.com. Data o inflacii
su zverejnované pre konkrétne dni v mesiaci, pricom na dany defi vyhlasenia inflacie je v pred-
stihu zverejiiovana aj jej predikovana uroven. Ako uvadzame vysSie, tieto Udaje nam sluzili na
vypocet nadmernych vynosov akciovych indexov a inflanych prekvapeni po¢as celého analyzo-
vaného obdobia, a to od 02.01.2009 do 15.07.2022. K vys$Siemu inflaénému prekvapeniu po¢as
tohto obdobia do$lo 62krat a k nizSiemu 70-krat.

Zaujimalo nas tiez, Ci sa reakcia trhu liSi v zavislosti od vys$Sich, resp. nizSich inflacnych tlakov.
Preto sme sa rozhodli sledovat aj obdobie vy$Sej a nizSej inflacie, priom hranicu tohto rozdele-
nia predstavoval 2% inflacny ciel ECB.

Pre zlepSenie presnosti regresného modelu a odhadu tohto vztahu sme do modelu pridali kon-
trolné premenné, spotova cena zlata, kurz dolara k euru a vynos 10-ro¢nych Statnych cennych
papierov Spojenych Statov, ktoré by moli poméct vysvetlit dast variacie nadmernych vynosov
akciovych indexov. Denné data o vynosoch 10-roénych $tatnych CP Spojenych Statov a o vy-
mennom kurze dolara k euru sme ziskali z databazy FRED. Denné data o spotovej cene zlata
v dolaroch sme ziskali z platformy Investing.com.

Historicky vyvoj inflacie a Eurépskych akciovych trhov

Eurdpa zaznamenala v rokoch 1976 az 1980 silnu inflaciu, a to najma v désledku rastucich
cien potravin a energii. V désledku rastucej inflacie si v roku 1980 presla vaznou hospodarskou
krizou. Centralne banky v reakcii na tato krizu zvysili urokové sadzby a zacali sa snazit o udrza-
nie stabilnej urovne inflacie. (CUARESMA J., FELDKIRCHER M., 2013).

Po krize v roku 1980 sa inflacia postupne stabilizovala a v rokoch 1986 az 1991 dosahovala
v priemere 4%. Napriek tomu v rokoch 1992 az 1993 Eurdpa presla dalSou hospodarskou krizou,
ktoru spdsobili najma problémy s menovym kurzom a neudrzatelné rozpoctoveé deficity vo viace-
rych krajinach. Z tohto dévodu sa niektoré eurépske Staty rozhodli pre revalvaciu svojich mien,
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zatial €o iné boli nutené prijat opatrenia na napravu svojich rozpoctovych bilancii. (ANGELONI I.,
EHRMANN M., 2003). Inflacia v Eurépe sa v rokoch 1995 az 1998 nadalej stabilizovala a v prie-
mere sa pohybovala okolo 2%.

Na udrzanie nizkej inflacie v celom euroregione bola v roku 1998 spolu s Eurépskou menovou
Uniou zriadena Eurdpska centralna banka. Index STOXX Europe 600 bol taktiez zalozeny v roku
1998. Prvy velky prepad na eurépskom akciovom trhu mézeme sledovat v roku 2001. K dvom
udalostiam roka, ktoré mali vplyv na inflaciu aj na index STOXX Europe 600, patrili teroristické
utoky na Svetové obchodné centrum v New Yorku v roku 2001. V januari tohto roku sa viaceré
Staty Eurdpskej unie rozhodli zaviest euro ako jednotnu menu. KedZe sa v dosledku tohto kroku
zmenila menova politika a menovy rezim, inflacia v tychto Statoch sa zvysila. Europske akciové
trhy sa zacali zotavovat z krizy v roku 2002 a do roku 2007 dosiahli nové maxima.

V désledku globalnej finanénej krizy, ktord spdsobil najma kolaps amerického trhu s nehnutel-
nostami, zaznamenali europske akciové trhy v rokoch 2008 a 2009 velky prepad. Pocas eurdp-
skej hospodarskej krizy v rokoch 2008 — 2009 sa inflacia vyrazne znizila. Vo viacerych krajinach
dokonca presla do deflacie.

Eurdpske akciové trhy zacali rast od roku 2012, Ciasto¢ne v dosledku toho, Ze viaceré krajiny
eurozony sa dostali z krizy. K tomuto rastu prispeli rézne iniciativy kvantitativnheho uvolfiovania,
ako aj uvolfovanie menovej politiky zo strany centralnych bank.

Graf 1 Vyvoj inflacie a indexu STOXX Europe 600 v Eurépe v rokoch 1976-2022

Inflation and the STOXX Europe 600 index in Europe 1976—-2022

Zdroj: Vlastné spracovanie podla The Wall Street Journal a WB, s. a.’
" Source: Own elaborating using The Wall Street Journal a WB, s. a.

V roku 2018 sledujeme vyrazny prepad, ktory bol spdsobeny viacerymi pri¢inami. Medzi tie
najddlezZitejSie patria obavy, e USA a Cina za&nl obchodnu vojnu, 8o by malo negativny vplyv
na svetové hospodarstvo a vyvolalo neistotu v globalnom obchode, rastice obavy zo zvySovania
urokovych sadzieb, ktoré by mohlo zvysit naklady na financovanie firiem a mat vplyv na ich zis-
kovost a politické nepokoje v niektorych &lenskych $tatoch EU, napriklad v désledku finanénych
problémov Talianska a brexitu Spojeného kralovstva.

Po roku 2018 dosSlo na eurdpskom akciovom trhu k niekolkym vykyvom. Vyrazny vplyv na ak-
ciovy trh a inflaciu mala aj pandémia Covid-19. Ta mala vyrazné hospodarske désledky a vyvolala
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neistotu na trhu v roku 2020, ¢o malo za nasledok, ze eurdpsky akciovy trh bol mimoriadne vola-
tilny a zaznamenal prudky pokles.

V roku 2020 doslo k spomaleniu inflacie v eurozone, v désledku toho, Ze viaceré krajiny boli
nutené zastavit svoju ekonomiku a znizit vydavky. Na zmiernenie Skodlivych hospodarskych
ucinkov pandémie centralne banky a vlady v reakcii na fiu zaviedli rézne stimulaéné opatrenia,
okrem iného aj ako kvantitativne uvolfiovanie a programy pomoci pre jednotlivcov a podniky.

Distribucia nadmerného vynosu indexu STOXX Europe 600

Pomocou grafu sme zobrazili distribiciu nadmerného vynosu indexu STOXX Europe 600
v zavislosti od inflacného prekvapenia. Na ose x je zobrazeny nadmerny vynos indexu v percen-
tach, od jeho minimalnej po maximalnu hodnotu v sledovanom obdobi. Na ose y je zobrazena
hustota rozdelenia pod!a inflaéného prekvapenia. Stipce ukazuju rozloZenie hodnét nadmerného
vynosu a plocha pod krivkou pravdepodobnosti predstavuje celkovu pravdepodobnost vyskytu
daného nadmerného vynosu. Graf obsahuje tiez vertikalnu €iaru na hodnote 0, ktora zodpoveda
bodu, kde je nadmerny vynos indexu rovny o&akavanému vynosu. Cervena a modré farba pred-
stavuju uroven inflaéného prekvapenia, ¢o nam umoznilo vizualne porovnat, ako sa meni distri-
bucia a pravdepodobnost vyskytu nadmerného vynosu v zavislosti od inflacného prekvapenia.

Graf 2 Hustota rozdelenia nadmerného vynosu indexu STOXX Europe 600 podla infla¢-
ného prekvapenia

Density of the STOXX Europe 600 index excess return distribution by inflation surprise

Zdroj: Viastné spracovanie podla Yahoo Finance a Investing.com '
" Source: Own elaborating using Yahoo Finance a Investing.com

Na prvy pohlad je z grafu zrejmé, ze v dni, kedy bola uroven predikovanej inflacie vySSia ako
aktuélna denna inflacia (nizSie inflatné prekvapenie), bola pravdepodobnost’ vyskytu kladného
nadmerného vynosu indexu STOXX Europe 600 vysSia v porovnani s vyssim inflatnym pre-
kvapenim. Analogicky, vysSia pravdepodobnost vyskytu zaporného nadmerného vynosu indexu
STOXX Europe 600 je vysSia pri vy$§Som inflacénom prekvapeni.
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Tieto tvrdenia su v sulade s tedriou, ktora hovori o negativnom vztahu inflacie a akciového
trhu v kratkodobom horizonte. Tato interpretacia v8ak nie je aplikovatelna pre celé rozdelenie
grafu, pretoze pre kladné nadmerné vynosy do urovne priblizne 0,70% pre index STOXX Europe
600 sa vztah inflacnych prekvapeni a nadmernych vynosov javi na zaklade plochy pod krivkou
pravdepodobnosti a hustoty rozdelenia ako pozitivny.

Moézeme tiez skonStatovat, Ze krivka pravdepodobnosti vy$Sieho inflaéného prekvapenia sa
v skutoénosti rozprestiera na celom rozsahu hodnét nadmerného vynosu, od zapornych hodnét
az po hodnotu maximalneho nadmerného vynosu v sledovanom obdobi. Vidime vSak, ze tato
krivka je v oblasti nadmerného vynosu indexu STOXX Europe 600 nad urovhou priblizne 2,5%
velmi plocha a je teda malo pravdepodobné, Ze by nadmerné vynosy dosiahli tak vysoké hodnoty
v désledku vyssieho inflaéného prekvapenia.

Je mozné, Ze toto je len vizualna iluzia, ktora je spdsobena skuto€nostou, Ze krivka pravdepo-
dobnosti je v tomto bode velmi plocha a tazko sa rozliSuje od pozadia grafu. V kazdom pripade
je v8ak vhodné overit’ tieto skutocnosti pomocou ekonometrického modelu, aby sme nadobudli
istotu, ze su nase interpretacie spravne.

Kvantifikacia reakcie akciovych indexov na inflaéné oznamenia
v celom sledovanom obdobi

Vysledky OLS regresie pre index STOXX Europe 600 v den vyhlasenia inflacie pre celé sle-
dované obdobie st zhrnuté v tabulke 1. V prvom stipci st uvedené koeficienty a v druhom &tan-
dardné chyby odhadnutych premennych.

Tab. 1 Vysledky OLS regresie pre index STOXX Europe 600 v den vyhlasenia inflaci pre
celé sledované obdobie

OLS regression results for the STOXX Europe 600 index
on the day of the inflation announcement for the whole observation period

Nadmerny vynos v deii vyhlasenia inflacie®
Premenna' Koeficient’ Standardnd chyba®
Inflaéné prekvapenie? -0,874* (0,402)
Spotova cena zlata® 0,002 (0,004)
Vymenny kurz doldra k euru* -0,008 (0,008)
Vynos 10-ro¢nych Statnych CP° -0,580** (0,217)

Zdroj: Vlastné spracovanie podla Yahoo Finance, Investing.com a FRED?®

' Variable, ? Inflation surprise, ° Spot gold price, * Dollar to Euro exchange rate, ° Yield on 10-
year government securities, ® Excess return on the inflation anouncement date, 7 Coefficient,
8 Standard error, ° Source: Own elaboration by Yahoo Finance, Investing.com and FRED

So zmenou premennej inflaéné prekvapenie o 1% suvisi pokles nadmerného vynosu STOXX
Europe 600 o0 0,87% na hladine vyznamnosti 0,05. Pre tuto vzorku dat potvrdzujeme kratkodoby
negativny vztah inflacie a nadmerného vynosu indexu STOXX Europe 600.

Medzi premennymi vynos 10-ro€nych Statnych cennych papierov a nadmerny vynos indexu
STOXX Europe 600 je negativna zavislost, ¢o potvrdzuje nas predpoklad. Ak by sme mali tato
zavislost’ kvantifikovat, mdéZeme povedat, ze s 1% zvySenim vynosu 10-ro€nych Statnych cen-
nych papierov suvisi pokles nadmerného vynosu indexu STOXX Europe 600 o 0,58% na hladine
vyznamnosti 0,01.
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Odhady koeficientov premennych ,spotova cena zlata“ a ,vymenny kurz dolara k euru® nie su
Statisticky vyznamné. Preto nemdZeme potvrdit vztah medzi tymito premennymi a nadmernym
vynosom indexu STOXX Europe 600 v nasej vzorke dat.

Vysledky vykonanych regresii pre index STOXX Europe 600 Food & Beverage sledujeme v ta-
bulke 2. Tieto vysledky interpretujeme s prihliadnutim na ich Statisticki vyznamnost.
Tab. 2 Vysledky OLS regresie pre index STOXX Europe 600 Food & Beverage

v den vyhlasenia inflacie pre celé sledované obdobie

OLS regression results for the STOXX Europe 600 Food & Beverage index
on the day of the inflation announcement for the whole observation period

Nadmerny vynos v den vyhlasenia inflacie®
Premenna! Koeficient’ Standardnd chyba®
Inflacné prekvapenie? -1,431** (0,465)
Spotova cena zlata® 0,004 (0,005)
Vymenny kurz dolédra k euru* -0,008 (0,009)
Vynos 10-roénych Statnych CP° -0,844** (0,251)

Zdroj: Vlastné spracovanie podla Yahoo Finance, Investing.com a FRED °

' Variable, 2 Inflation surprise, * Spot gold price, # Dollar to Euro exchange rate, ° Yield on 10-
year government securities, ® Excess return on the inflation anouncement date, 7 Coefficient,
8 Standard error, ° Source: Own elaboration by Yahoo Finance, Investing.com and FRED

Ak sa rozdiel medzi realnou a predikovanou urovriou inflacie zmeni o 1%, nadmerny vynos
indexu STOXX Europe 600 Food & Beverage poklesne o 1,43%, na hladine vyznamnosti 0,01.
STOXX Europe 600 Food & Beverage Index teda reaguje na zvySenie inflatného prekvapenia
negativne.

Reakcia zmeny spotovej ceny zlata a vymenného kurzu dolara k euru na nadmerny vynos in-
dexu STOXX Europe 600 Food & Beverage sa v nadej vzorke nepotvrdila.

Ak sa vynosy Statnych cennych papierov Eurozény zvySia o 1%, nadmerny vynos indexu
STOXX Europe 600 Food & Beverage poklesne o 0,84% na hladine vyznamnosti 0,001.

Kvantifikacia reakcie akciovych indexov na inflaéné oznamenia
v obdobi nizSej inflacie

Pokusili sme sa kvantifikovat, ako index STOXX Europe 600 reaguje na inflatné oznamenia
v deri ich vyhlasenia po€as obdobia nizSej inflacie. Vysledky vykonanych regresii indexu STOXX
Europe 600 mdzeme sledovat v tabulke 3. Tieto vysledky interpretujeme s prihliadnutim na ich
Statisticku vyznamnost.
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Tab. 3 Vysledky OLS regresie pre index STOXX Europe 600 v defi vyhlasenia inflaci
pocas obdobia niz3ej inflacie

OLS regression results for the STOXX Europe 600 index on the day
of the inflation announcement during the period of lower inflation

Nadmerny vynos v deii vyhlasenia inflacie®
Premenna' Koeficient’ Standardnd chyba®
Inflacné prekvapenie?® -1,565* (0,598)
Spotova cena zlata® -0,002 (0,006)
Vymenny kurz doldra k euru* -0,018. (0,010)
Vynos 10-roénych Sstatnych CP° -0,291 (0,313)

Zdroj: Vlastné spracovanie podla Yahoo Finance, Investing.com a FRED °

1/ Variable, 2/ Inflation surprise, 3/ Spot gold price, 4/ Dollar to Euro exchange rate, 5/ Yield
on 10-year government securities 6/ Excess return on the inflation anouncement date 7/ Coeffi-
cient 8/ Standard error 9/ Source: Own elaboration by Yahoo Finance, Investing.com and FRED

Nadmerny vynos indexu STOXX Europe 600 reaguje na zvySenie inflaného prekvapenia
v obdobi niZz8ej inflacie negativne. Ak sa urover inflatného prekvapenia zvysi o 1%, spdsobi to
pokles nadmerného vynosu o 1,57%, na hladine vyznamnosti 0,05.

Zavislost spotovej ceny zlata, vymenného kurzu dolara k euru a bezrizikovej urokovej miery
s nadmernym vynosom tohto indexu sa v obdobi nizZSej inflacie nepotvrdila.

Vysledky OLS regresie pre STOXX Europe 600 Food & Beverage index po¢as obdobia nizSej
inflacie st zhrnuté v tabulke 4. V prvom stipci st uvedené koeficienty a v druhom &tandardné
chyby odhadnutych premennych.

Tab. 4 Vysledky OLS regresie pre index STOXX Europe 600 Food & Beverage index v defi
vyhlasenia inflacie po¢as obdobia nizSej inflacie

OLS regression results for the STOXX Europe 600 Food & Beverage index on the day of the
inflation announcement during the period of lower inflation

Nadmerny vynos v def vyhlasenia inflacie®
Premenna’ Koeficient’ Standardnd chyba®
Inflacné prekvapenie? -1,916** (0,648)
Spotova cena zlata® -0,002 (0,007)
Vymenny kurz doldra k euru* -0,018 (0,011)
Vynos 10-roénych Statnych CP® -0,463 (0,340)

Zdroj: Vlastné spracovanie podla Yahoo Finance, Investing.com a FRED °
' Variable, ? Inflation surprise, 3 Spot gold price, * Dollar to Euro exchange rate, ° Yield on 10-

year government securities, ® Excess return on the inflation anouncement date, 7 Coefficient,
8 Standard error, ° Source: Own elaboration by Yahoo Finance, Investing.com and FRED
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Zavislost' inflatného prekvapenia a nadmerného vynosu indexu STOXX Europe 600 Food &
Beverage je v obdobi niz$ej inflacie negativna a Statisticky vyznamna. Pre kvantifikaciu tohto
vztahu mézeme povedat, Ze na 1% zvysSenie inflacného prekvapenia reaguje nadmerny vynos
indexu STOXX Europe 600 Food & Beverage znizenim o 1,92%, na hladine vyznamnosti 0,01.

Vztah medzi premennymi ,spotova cena zlata“, ,vymenny kurz dolara k euru® a ,10-ro¢ny vy-
nos Statnych CP“ s nadmernym vynosom indexu po¢as obdobia nizSej inflacie sa v nasej vzorke
dat nepotvrdil.

Kvantifikacia reakcie akciovych indexov na inflaéné oznamenia
v obdobi vyssej inflacie

Pokusili sme sa zistit, ¢i analyzované akciové indexy reaguju na inflatné oznamenia v den
ich vyhlasenia aj poCas obdobia vyssej inflacie. Vysledky vykonanych regresii méZeme sledovat
v tabulke 5. Tieto vysledky interpretujeme s prihliadnutim na ich Statisticki vyznamnost.

Reakcia inflatnych prekvapeni na nadmerny vynos akciového indexu STOXX Europe 600 sa
v obdobi vys&ej inflacie v nadej vzorke nepotvrdila. Statisticky vyznamny nie je ani vztah premen-
nych ,spotova cena zlata“ a ,vymenny kurz dolara k euru®.

Negativny vztah sa potvrdil pre bezrizikova Urokovu mieru. Ak sa vynosy $tatnych cennych
papierov Eurozény zvysia o 1%, nadmerny vynos indexu STOXX Europe 600 v obdobi vysokej
inflacie poklesne o0 0,91%. Tuto zavislost mbézeme pre nasu vzorku potvrdit na hladine vyznam-
nosti 0,001.

Tab. 5 Vysledky OLS regresie pre index STOXX Europe 600 v defi vyhlasenia inflaci
pocas obdobia vysSej inflacie

OLS regression results for the STOXX Europe 600 index
on the day of the inflation announcement during the period of higher inflation

Nadmerny vynos v deii vyhlasenia inflacie®
Premenna’ Koeficient’ Standardnd chyba®
Inflaéné prekvapenie? -0,363 (0,594)
Spotova cena zlata® -0,023. (0,012)
Vymenny kurz dolédra k euru* -0,006 (0,015)
Vynos 10-roénych Statnych CP° -0,913** (0,282)

Zdroj: Vlastné spracovanie podla Yahoo Finance, Investing.com a FRED®

! Variable, ? Inflation surprise, * Spot gold price, * Dollar to Euro exchange rate, ° Yield on
10-year government securities, ¢ Excess return on the inflation anouncement date, 7 Coefficient
8 Standard error, ° Source: Own elaboration by Yahoo Finance, Investing.com and FRED

Vysledky odhadov zavislosti inflaénych prekvapeni a nadmernych vynosov indexu Food &
Beverage, kedy bola urover inflacie nad cielom ECB nie su Statisticky vyznamné. Pre nami sle-
dovanu vzorku dat teda nepotvrdzujeme Statisticky vyznamnu reakciu analyzovaného akciového
indexu na inflatné oznamenia pocas tohto obdobia.
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Zaver

NaSa Studia sa zameriava na kvantifikaciu reakcie akciovych indexov, konkrétne STOXX Eu-
rope 600 a STOXX Europe 600 Food & Beverage, na inflacné oznamenia v ré6znych obdobiach
inflacie. Metdédou OLS regresie sme analyzovali nadmerny vynos v defi vyhlasenia inflacie ako
klacovy indikator vplyvu.

Zistili sme, Ze nadmerny vynos indexu STOXX Europe 600 negativne koreluje s inflaénym pre-
kvapenim a vynosom 10-roénych $tatnych cennych papierov. V obdobi nizSej inflacie bola tato
zavislost' eSte citlivejSia. Naopak, vztah so spotovou cenou zlata a vymennym kurzom dolara
k euru nebol Statisticky vyznamny.

Pre index STOXX Europe 600 Food & Beverage sme identifikovali negativnu reakciu nadmer-
ného vynosu na inflatné prekvapenie a vynos 10-ro¢nych $tatnych cennych papierov, a to najma
v obdobi nizSej inflacie. Vztah so spotovou cenou zlata a vymennym kurzom dolara k euru vSak
nebol Statisticky vyznamny.

Celkovo, nasa analyza potravinarskeho sektora v ramci sledovaného obdobia potvrdila vyraz-
nu reakciu na makroekonomické faktory, najma na vynosy 10 ro€nych $tatnych cennych papierov
a inflacné prekvapenia. Tieto poznatky maju potencial poskytnut investorom cenné informacie
pre strategické rozhodovanie v oblasti potravinarskeho odvetvia v réznych ekonomickych sce-
naroch.

Na zaklade vykonanych analyz hodnotime, Zze eurdpsky potravinarsky sektor je efektivny
v tom zmysle, Ze dokaze na inflane oznamenia reagovat v deri ich vyhlasenia, avSak jeho reak-
cia sa liSi vzhladom na uroven inflacie v porovnani s cielom centralnych bank.
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Digitalizacia u€tovnictva v podnikoch turistického ruchu —
moznosti a perspektivy

Digitization of Accounting in the Field of Tourism —
Possibilities and Perspectives

Méria PETRUSCAKOVA*

Abstract

The digital transformation in the accounting field is becoming more and more extensive, in addi-
tion to manufacturing and large enterprises, also in the medium-sized business sector. The focus
on increasing the efficiency of the workforce creates pressure for the highest possible range of
automation in all activities, where its sufficient reliability is proven at the lowest possible costs.
In the field of digitization of accounting in the field of tourism, all the conditions for the full imple-
mentation of digitization are currently not yet in place, but it can be considered very necessary to
introduce digitization in those areas where digitization technologies are at a satisfying level and
ensure reliable and accurate accounting records.

Keywords:
digital transformation, accounting, finance

JEL Classification: M40, M41

Uvod

Digitalna transformécia sa v priebehu poslednych rokov dostava do vSetkych oblasti nasho zi-
vota. Tak, ako si ju dokaze vacsina ludi predstavit v technologickych procesoch, prudovej vyrobe
¢i vyrobnom procese, malo ludi pripustalo jej rychlu inklGziu aj do oblasti sluzieb ¢i administra-
tivnych procesov. Jednako sa dostava do popredia aj do oblasti, kde sa to zdalo malo pravdepo-
dobné. Takouto oblastou je aj uctovnictvo a riadenie financnych operacii. Od postupnych krokov
suvisiacich s rasticim rozsahom bezhotovostnych platieb dnes smeruje trend k plnému prechodu
uctovnictva na digitalne systémy. V niektorych podnikoch sa uz vnima digitalna forma uctovnic-
tva ako bezZné prax, v niektorych odvetviach je zatial pomerne ojedinela. Za ojedinelu prax mbze-
me pravom povazovat zavedenie plnych digitalnych technolégii do Ucétovnictva a financii prave
v oblasti turistického ruchu.

1 Digitalizacia uétovnictva a financii

Automatizacia robotickych — manualnych procesov prebera v Sirokom rozsahu manualne €in-
nosti, ktoré sa stale opakuju a Setri pracu a energiu zamestnancov, ktori tuto pracu vykonavaju.
Pomaha ulahgit potrebu narodného vypifiania Gidajov a umoZfiuje zamestnancom venovat svoje
schopnosti vy$Sim kariérnym prilezitostiam. (Jones, Berroth, 2023)

Obchodna a podnikova sprava financii vyzera jednoducho, no napriek tomu mnoho ludi nema
ani tu najzahmlenejSiu predstavu o uspeSnom, efektivnom a zdravom funkénom finanénom sys-
téme. (Hussain, Al-Turjman, 2021).

* Mgr. Maria Petrus¢akova, Vysoka $kola ekonémie a manazmentu v Bratislave, Ustav ekonémie a manaz-
mentu, Katedra malého a stredného podnikania, Furdekova 16, 851 04 Bratislava, e-mail: petruscakovam@
gmail.com
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Prvym predpokladom zavedenia digitalizacie do vnutornych procesov uctovnictva je tech-
nické zabezpeclenie. V praxi je to volba optimalnych technickych a technologickych predpokla-
dov a programového vybavenia, ktoré dokazu zabezpedit plynulé vedenie uctovnej evidencie
a zabezpecovanie finanénych tokov. Dnes je prakticky vac¢sina programov na vedenie uctovnej
evidencie vybavena modulmi, ktoré zabezpecuju moznost CiastoCne automatizovat pracu pri
zabezpeceni finan€nych tokov v oblasti:

- vystupov pre finan¢né transakcie — teda priamej selekcie hromadnych platobnych prikazov
vo formate, kde zadanim jedného takto vyselektovaného suboru a jeho nacitanim do inter-
net bankingu a naslednym potvrdenim mozno zrealizovat celé davky platieb bez potreby
pracneho manualneho zadavania kazdej jednotlivej platby. Azda najlepSim prikladom su
prevody mzdovych prostriedkov na uéty zamestnancov, no aj uhrady celych davok faktar
za prijaté plnenia voci vlastnym obchodnym partnerom,

- vystupov pri vydavani faktar — podla zadanych kédov je mozné spracovat odberatelské
faktiry na predavané produkty alebo typy sluzieb a tie automaticky odosielat cez pred-
nastavené e-mailové adresy odberatelom,

- vstupov z finanénych transakcii, kde vygenerovanim vypisu z Uu¢tov v pozadovanom forma-
te mozno jednou davkou nacitat’ vSetky zrealizované prichadzajuce a odchadzajuce platby
za predchadzajuci den ¢&i tyzden do uctovnictva. Podmienkou realizacie spravneho zaucto-
vania a priradenia platieb je spravny variabilny symbol Uhrady, kedZe digitalna technoldgia
je programovo nastavena tak, Ze dokaze ,sparovat” udaje podla Ciselnej zhody variabilné-
ho symbolu. Excelentnou vyhodou je zauctovanie bezhotovostnych platieb realizovanych
platobnymi kartami cez POS terminaly podniku, ktorych je obrovské mnozstvo nielen v ob-
lasti obchodu, no aj v oblasti sluzieb,

- vstupov z prijatych danovych dokladov — faktur, pokial su tieto udaje prijaté do systému
programového vybavenia z dokladov ulozenych na externom ulozisku, ktoré ma s progra-
movym vybavenim pre spracovanie Uctovnej evidencie vytvorené pozadované prepojenie.
Pri tomto spdsobe vstupu je zabezpec€ena aj bezchybnost takych udajov, ako je suma, da-
tumy pre evidenciu DPH ¢&i spravne symboly pre realizaciu naslednych finanénych operacii.
Zavisi od kazdej spolo¢nosti, ktoré udaje z faktury chce zakomponovat do uctovnictva,
zvyCajne vsak nie je predmetom prenosu do Uctovnictva kazda jednotliva polozka.

Marr (2018) uvadza, Ze pre spracovanie zavazkov/pohladavok su uz k dispozicii systémy
na spravu faktur riadené Al, vdaka ktorym je spracovanie faktur ovela efektivnejSie vdaka imple-
mentovanym digitalnym pracovnym tokom. M6zu sa nastavit’ uctovné kody, ktoré su vhodné pre
kazdu fakturu.

Okrem tychto zakladnych operacii v u¢tovnej evidencii mozno zabezpedit cely rad dalsich au-
tomatizovanych prevodov v zavislosti od stupnia digitalizacie. V zasade mozno proces digitalneho
uctovnictva rozdelit’ na:

a) plne digitalizované uctovnictvo a finan¢né procesy,

b) ¢iasto¢ne digitalizované uctovnictvo a finanéné procesy.

Digitalizacia u¢tovnictva napriek vyhodam zrejmym na prvy pohfad, musi spinit aj poziadavky,
ktoré na vedenie UcCtovnej evidencie kladie slovenska legislativa, a to predovSetkym zakon ¢.
431/2002 Z.z. o uctovnictve v plathom zneni. Za najdélezitejSie pritom je potrebné povazovat
najma:

1. Citatelnost' vSetkych zdznamov — to znamena, Ze kazdy zaznam i povodny doklad musi
byt zachovany vo formate, ktory zabezpedi jeho Citatelnost a uchovanie pre poziadavky
archivécie,

2. pbvod dokladu musi byt preukazatelny a vierohodny — musi byt preukazatelné, ze na zak-
lade kazdého z dokladov doSlo k realnemu pineniu,

3. doklady uchovéavané v elektronickej podobe musia byt zabezpecené proti zmenam v jeho
obsahu.

Na ucely zabezpecenia tychto poziadaviek musi mat podnik vypracovanu spravnu internu
smernicu, v ktorej budu jasne a vefmi presne uvedené vSetky postupy digitalneho uctovnictva.
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Patri k nej presny popis vstupov a vystupov, digitalneho uchovavania dokladov v sulade s platnou
legislativou, ich zabezpecenie proti zneuzitiu (uchovavané ako uc¢tovné doklady teda v ziadnom
pripade nemozu byt subory vo formate Word alebo Excel), systém pouzivaného programového
vybavenia, spdsob nahrady finan¢nej a uc¢tovnej kontroly, kedze absentuje fyzicky podpis dokla-
dov. Je preto potrebné urlit kompetencie a zodpovednost kazdého zamestnanca.

V najnovse;j literature sa stretdvame s pojmom, Ze spolo€nost musi mat’ vytvoreny obchodny
model ako strategicky ramec implementovany spolo¢nostou s cielom vytvarat hodnotu prostred-
nictvom poskytovania svojich produktov a sluzieb. Podniky prosperuju vytvaranim novych a jedi-
ne¢nych obchodnych modelov alebo zdokonalovanim existujucich, aby sa vytvorili toky prijmoyv,
rozvijali efektivne operacie a budovali vztahy so svojimi zakaznikmi. (Marr, 2023) Digitalizacia
uctovnictva takyto model rozhodne obohacuje a vytvara pre pouzivatela vysoky stuper konku-
rencnej vyhody.

Literarne zdroje tiez uvadzaju urcitu pripustnud mieru chybovosti takto vedeného uctovnictva,
ktora sa v priemere pohybuje okolo 5%, €o zavisi od typu podnikatelského subjektu a zvolenych
metdd uctovania. U spolo€nosti s permanentne sa opakujucimi dokladmi a polozkami je chybo-
vost omnoho nizSia, neZ u spolocnosti s vysokou variabilitou prijimanych dokladov. Vo vSeobec-
nosti vSak digitalizacia uctovnictva je na vzostupe a jej vyznam bude narastat.

2 Digitalizacia uétovnictva financii v podmienkach podnikov
turistického ruchu — metédy, vyhody a nevyhody

Turisticky ruch je na Slovensku odvetvie s menej vyznamnym podielom na tvorbe hrubého do-
s podielom asi 1,4 % oproti susednej Ceskej republike s podielom asi 4 %, Polskom je tento po-
diel 5,2% a v Madarsku 6,3 %. Celkovo sa v mnohych oblastiach nevenuje podnikom turistické-
ho ruchu dostato¢na pozornost, a to aj vzhladom na skuto¢nost, Ze ho tvoria len malé a stredné
podniky. V pandemickom a postpandemickom obdobi sa tento rezort stretaval s najvacsimi exis-
tencnymi problémami. Suc¢asnost’ ukazuje, ze rok 2022 a 2023 vyznamne nastartovalo ¢innosti
turistického ruchu na Slovensku. Aj preto sa mnoho podnikov snazi zvySit svoje manazérske usi-
lie a viest svoje podniky v sulade s dobou.

Vacésina malych podnikov v turistickom ruchu vedenie svojej u¢tovnej evidencie prenechava
externym dodavatelom, len vadsie turistické centra maju vlastné spracovanie uétovnictva. Spe-
cifika tohto rezortu su pri vedeni Uuctovnej evidencie dost naro¢né, preto sa vacésina z podnikov
intenzivne brani digitalizacii. Tento jav mozno hodnotit len ako do€asny, v priebehu kratkeho
¢asu pravdepodobne aj tieto podniky budu nutené prijat’ fakt, Ze digitalizacia nemusi byt vzdy
nepriatef.

2.1 Metéda na formulaciu vyhod a nevyhod implementacie
digitalneho uétovnictva

Pre sformulovanie najvyznamnejsich vyhod a nevyhod implementacie digitalneho U¢tovnictva
a jeho zavedenie do praxe v rezorte cestovného ruchu sme pouzili dotaznik a rozhovory. Spo-
lu bolo odoslanych 60 dotaznikov, z ktorych sa vratilo 46. Dotazniky boli Ciastocne Strukturova-
né s cielom zaradenia vlastnych nazorov uctovnikov a manazérov v podnikoch cestovného ru-
chu. Rovnako sme ako vyskumnu metddu pouzili polostrukturované a volné rozhovory s celkom
22 osobami — uctovnikmi a manazérmi. Z nazorov popisanych vlastnymi slovami a pohladmi
na problematiku sme sa zamerali na sformulovanie vyhod a nevyhod pinej digitalizacie u¢tovnic-
tva v podnikoch cestovného ruchu. Je potrebné podotknut, Ze najméa v malych a tzv. mikropodni-
koch, kde majitel je su€asne manazérom podniku, sa majitelia velmi nezameriavali na moznosti
digitalizacie uctovnictva a s vystupmi u¢tovného systému pracuju len v obmedzenej miere. Po-
skytuju im len informativny charakter menSieho rozsahu v ich rozhodovani.

188



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

Ak sa pozrieme na vyhody a nevyhody digitalizacie v uvedenom rezorte, mézeme ich zhrnat
do niekolkych najddlezitejSich bodov.

2.2 Vyhody digitalizacie uc¢tovnictva v turistickom ruchu

K nespornym vyhodam vedenia digitdlneho uctovnictva a spravy financii patria nasledujuce
atribaty:

relativna uspora pracovnej sily v pripade interného vedenia uctovnej evidencie a sprave
financii — na tomto poli uz dnes urcite kazda spolo¢nost s poétom zamestnancov viac ako
5 nesporne vyuziva systém selekcie hromadnych prikazov a ich nacitania do bankového
systému. Pri implementacii rozsiahlejSej digitalizacie v oblasti U¢tovnictva je vybornym na-
strojom s dopadom na efektivne pracovnej sily prave nacitanie vSetkych platieb klientov,
ktoré su realizované platobnymi kartami. Priame prepojenie vystupu bankového vypisu
s pouzivanym uc¢tovnickym softvérom znamena, Ze vSetky prijaté platby a k nim prisltcha-
juce provizne poplatky st automaticky zauctované. Ako uz bolo uvedené, rovnaky postup
sa uplatni u platieb faktur, a to ako pohladavkovych, tak i zavazkovych, &i prevody miezd
a odvodov do fondov, odvodov dani a pod. Pokial organizacia pracuje s prijatymi preddav-
kami, ku ktorym su vydané preddavkové faktury, dokaze systém spracovanim bankového
vypisu nielen zauctovat uhradu preddavku, ale aj vytvorit danovy doklad na prijatu platbu,
novi zamestnanci, u ktorych absentuju urcité skusenosti, vitaju vyuZzitie novych technologii,
ktoré nahradia automatizovanymi postupmi ich nizSie skisenosti (Hengky, 2022), ¢im sa
vytvori priestor na ich dalSi osobnostny kariérny rast,

aj napriek skutoCnosti, ze digitédlne uUcCtovnictvo zaznamenava aj istu chybovost, prave
na tomto poli je za podmienky korektnosti uhrad chybovost minimalizovana, teda priebeh
nacitania tychto operacii byva velmi spofahlivy,

spolocnost riesi suasny problém ochrany Zivotného prostredia, ked papierovd formu do-
kladov zamiena za elektronické ukladanie danovych dokladov. Archivaéné prace st omno-
ho jednoduchsSie a nevyzaduju tolko priestoru a ¢asu. VSetky doklady su spolahlivo ulo-
zené, nepodliehaju znehodnoteniu (napr. doklady z registracnych pokladni nevyblednu)
a pri zachovani moznosti funkcie zoom ich mozno zvac&sit' a ulahgit presnost a Citatefnost
kazdého zaznamu,

relativna uspora nakladov suvisiacich nielen s pracovnou silou, ale aj ndkladov na celé
vedenie Uc¢tovnictva a archivaciu.

Dalsich vyhod je nepochybne viac, napr. moznost pristupu do systému spracovanych dat $ir-
Siemu okruhu zamestnancov v rozsahu ich kompetencii, ¢im sa vytvara lepSi priestor na mana-
zérske riadenie podniku.

2.3 Nevyhody digitalizacie uc¢tovnictva v turistickom ruchu

Vzhladom na skuto€nost, Ze sa jedna o podniky malé a stredné, je potrebné pristupit pri zave-
deni digitalneho uctovnictva k technickému a technologickému zabezpeceniu, ktoré tieto podniky
zvy€ajne nemaju na dostatoénej urovni. Digitalizované uctovnictvo si preto mézu zabezpedit
dvoma cestami:

outsourcing — teda dodavatelsky. Mnohé uctovnicke spolo¢nosti, ktoré vedu uctovnictvo
externe, maju programové vybavenie uz nastavené pre digitalizovanu formu vedenia a za-
bezpecia len prepojenie nacitania elektronicky zasielanych dokladov od firmy do u¢tovného
programu. Tieto sluzby su v8ak zatial stale drahSie, ako v pripade manualne spracovava-
nych dokladov,

vo vlastnej rézii — v praxi to znamena, ze si podnik zakupi vlastné ulozisko, programové
vybavenie na implementaciu dokladov zasielanych elektronicky alebo scany tychto dokla-
dov z Uloziska do uctovnictva, programové vybavenie na spracovanie digitalizovane pre-
pojenych agend, pocita€ s dostato€nou kapacitou spracovania dokladov. Zavedenie tychto
opatreni vyZaduje pre maly a stredny podnik pomerne vysoku vstupnu investiciu.

189



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

Pri kazdom z rozhodnuti su vyhody i nevyhody. Vo vSeobecnosti medzi nevyhody digitalizacie

uctovnictva v suasnej dobe patria v turistickom ruchu urcité obmedzenia:

- pocet externych poskytovatelov uctovnictva s vyuzivanim plne digitalizovaného uctovnic-
tva je pomerne nizky a sustreduje sa viac na velké mesta, ako mensie mesta ¢i vidiek.
Uégtovnicke firmy vo vaésich mestach maju vyssie ceny za spracovanie Uétovnej evidencie
(a to aj digitalizovanej) v porovnani s firmami lokalizovanymi v menSich mestach, teda ce-
nova vyhoda sa tu straca a miesto o¢akavanej nakladovej uspory v oblasti ludskych zdrojov
zostavaju naklady fakticky neutralne,

- realizacia plne digitalneho u¢tovnictva vo vlastnej réZii je pri jej zavedeni investi¢ne naroc-
na, rovnako kladie naroky na taku pracovnu silu, ktora sa vie vysporiadat s novym progra-
movym vybavenim a moznostami, ktoré digitalizované uctovnictvo poskytuje, no aj tym, ¢o
zatial neposkytuje,

- v oboch pripadoch vedenia u¢tovnej evidencie je uspora pracovne;j sily relativna. Jednotlivi
obchodni partneri vyuzivaju systém elektronicky zasielanych dokladov zatial v nizkom roz-
sahu, vacsina zavazkovych faktar prichadza v papierovej forme. Tieto doklady je nevyhnut-
né skenovat a ukladat do zvoleného UlozZiska, Co je tiez Casovo naro¢né. Doslé doklady
sa automaticky neskartuju, napriek elektronickému ulozisku su podnikmi nadalej ukladané
a archivované, teda vyzaduju naklady a priestor na ukladanie a archivaciu, i ked mensieho
rozsahu,

- vacsina zavazkovych dokladov nie je cyklicky sa opakujuca, faktury oby€ajne obsahuju
rézne polozky a navzajom sa od seba odliSuju, ¢o robi problém napr. pri uctovani Casti
poloziek do nakladov, ¢asti poloziek do systému skladovej evidencie a do réznych skladov
v zavislosti od stredisk podniku cestovného ruchu. Cim véé&sie odchylky od stereotypnych
dokladov, tym vySSie rizika chyb v zauctovani,

- platby kartami vzdy neodzrkadluju len Uhrady realizované cez POS terminal, ale aj uhrade-
né zalohy bez vydanych zalohovych platieb, v désledku ¢oho dochadza k chybam, ktoré je
potrebné manualne vyhladat’ a opravit a zamedzit neumyselnym danovym unikom,

- znizenie senzibility na velmi podrobné a Specifické skumanie vSetkych zloziek podielaju-
cich sa na Strukture vynosov za sluzby.

- automatizované prevody z réznych modulov su sice presné, nereaguju vSak na zmeny
podmienok priebehu vykonov. Kym prevody z modulu prace a miezd su velmi presné a pre-
cizne, modul majetku a jeho odpisovania je nastaveny na fixné prenasanie hodnoty majetku
do nakladov rovhomerne pocas celého u¢tovného obdobia bez odzrkadlenia jeho realneho
vyuzitia. Ustovanie vykonovych odpisov z dlhodobého majetku je takmer vyligené, minima-
lizuju alebo sa Uplne odstrafiuju rozdiely medzi u¢tovnymi a dafiovymi odpismi, sledovanie
stredisk je menej precizne,

- automatické Citanie poloziek je naro¢né v pripade dokladov z elektronickej registracnej
pokladnice, ktoré obsahuju velmi ré6znorodé polozky. Systém nie je nastaveny na vysoky
stupen rozliSenia tychto poloziek, o zniZuje precizne sledovanie nakladov. V turistickom
ruchu je poCet hotovostnych nakupov pritom velmi rozsiahly,

- v sektore pretrvava vysoky stupefi neochoty zmenit spésob uctovnej evidencie a ma-
nazmentu finanénych tokov a obavy zo zmeny.

Diskusia

Technologické nastroje su dnes vyuzivané ich pouzivatelmi aj pri u€tovnych ulohach, ako je
to zrejmé vo vacsine velkych spolo¢nosti, v rozvinutych aj rozvojovych krajinach (Hengky, 2022).
Sila technoldgie vratane digitalizacie a automatizacie neustale rastie a meni model vyroby, distri-
bucie a spotreby vo vSetkych oblastiach podnikatel'skych aktivit, utovnictvo nevynimajuc. Pou-
zivanie informacénych technoldgii je prinosom, ktory oCakavaju pouzivatelia informacnych systé-
mov pri plneni svojich povinnosti, pri€om meranie je zalozené na intenzite vyuzivania, frekvencii
pouzivania a pocte pouzivanych aplikacii alebo softvéru (Marlizar, 2021).

Digitalizacia uctovnictva a finanénych operacii je vyhodné pre Siroku $kalu organizacii. Ked sa
rozhodnete ho pouzit, existuju ré6zne vyhody. Jednym z dévodov, pre€o mnohi finanéni manazéri

190



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

pouzivaju digitalizaciu uctovnictva, je, ze pri vedeni podniku sa od nich o€akava, ze budu praco-
vat rychlo a s presnymi Udajmi, ktoré im digitalny informacény systém poskytne. Na tomto existuje
zhoda mnohych autorov. Ich predmetom je viac vyhod, ako nevyhod digitalneho u&tovnictva. Za-
meranie na nevyhody v su¢asnom stave obehu Uc¢tovnych dokladov su malo vnimané a existuje
minimalne zameranie na ich existenciu. V turistickom ruchu existuju Specifika, ktoré dnes nie su
dobre popisané v literature, preto tento konkrétny sektor nemozno porovnat s inymi autormi. To
jednoznacne ponuka priestor zaoberat sa problematikou v buducnosti.

Zaver

Technologicky pokrok a jeho rychle napredovanie su nesporné a je zrejmé, ze bude neustale
viac prenikat do vSetkych oblasti aj v komplexnom informaénom systéme kazdej spolo¢nosti, a to
aj v malych a strednych podnikoch. Je to predpoklad skvalitiovania manazérskej prace.

V sucasnych podmienkach cestovného ruchu vSak nie je mozné ignorovat ani isté nevyhody,
ktoré by so sebou uplna digitalizacia u¢tovného a finan€ného systému priniesla. Preto je potreb-
né implementovat zmeny v zavadzani digitalnych technolégii do tohto systému postupne tak, ako
sa budu rozvijat aj systémy podnikatelského prostredia, v ktorom podniky existuju a vyvijaju svo-
je aktivity. Vytazit z nespornych vyhod, ktoré digitalizacia ponuka, je vyzvou a ponuka obrovsku
podnikatelski vyhodu. Kompletna zmena zo dria na defl nemusi byt vSak optimalnym rieSenim.
Pre Specificky rezort turistického ruchu mozno odporucat pri zvazeni vSetkych pre a proti zacat
s kombinaciou digitdlneho a manualneho u¢tovného systému. Je potrebné zdbraznit, Ze ani tzv.
manualny systém sa dnes uz neopiera o ziadnu ru¢ne vedenu evidenciu, ale o uctovné evidencie
vedené v pokrocilych softvérovych systémoch. Nie vSetky moduly a ich moznosti su v podnikoch
vyuzivané na takom stupni, aky softvéry ponukaju. V ramci kombinacie mozno urcite zaviest
moznost prepojenia finanénych operacii so systémom konkrétneho pefiazného ustavu a odburat
tak ru¢né zadavanie vSetkych udajov do uctovnickych systémov. Prepojenie modulov, ktoré tieto
podniky pouzivaju (napr. modul personalistiky a spracovania miezd, skladového hospodarstva €i
tzv. food — modulu). Kym nie je va¢sina obchodnych partnerov zapojena do systému elektronic-
kych faktur, nie je vzdy vhodné prepojit u¢tovny systém na prevod tychto dokladov z externého
uloziska do uctovnej evidencie. Rovnako ide aj o zavedenie systému, kedy budu jednotlivé fak-
tury od obchodnych vystavované za surodé polozky, ¢im sa vylu¢i moznost nespravneho za-
uctovania vybranych poloziek. V pripade hotovostnych nakupov mozno o¢akavat ich radikalne
znizenie od r. 2025, ked vstupi do platnosti novelizacia zakona o dani z pridanej hodnoty, ktora
obmedzila moznost jedného nakupu z terajSich 1 000 EUR (1 600 EUR v pripade pouzitia pla-
tobnej karty ako prostriedku platby) na zniZzenu uroven 400 EUR.

Samozrejme, ide aj o citlivy prepocet nakladovej Uspory, ktoru v8etky opatrenia pre digitaliza-
ciu uctovnictva a finan€nych systémov prinesu a v akom ¢asovom horizonte mozno pocitat' s na-
vratnostou vstupnych investicii a zvySenim efektivnosti prace pri novom systéme.

V kazdom pripade je digitalizacia aj v tejto oblasti otdzkou €asu, pokrok bude pokracovat
u vSetkych podnikov, o prinesie efektivnejsie spracuvanie udajov vo vSetkych oblastiach, vyho-
dy budu nadobudat’ na vyzname a su¢asné nevyhody budu stale zanedbatelnejSie. Praca sucas-
nych zamestnancov sa bude méct sustredit na rieSenie koncep&nych uloh.
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Innovative Marketing Solutions for Exploring Consumer
Behaviour in Choosing Healthier Food Alternatives

Inovativne marketingové rieSenia zamerané na skumanie
spotrebitel'ského spravania sa pri vybere zdravsich
potravinovych alternativ

Adriana RUSKOVA* — Patrik JURCISIN** — Jakub BERCIK***
— Kristina IGAROVA**** — Martina HUDECOVA*****

Abstract

The development of consumer behavior perception is continuously enriched by new research
methods that help researchers to look deeper into the way consumers make decisions not only
in the laboratory but also in real-life settings. New technologies and non-traditional methodolog-
ical approaches can tell the real emotions and feelings of respondents during testing, yielding
the most accurate data to date on the assumptions being investigated. Research opportunities
have taken neuromarketing tools to a new level of understanding consumer behavior by using
electroencephalography (EEG) or facial biometrics (FA) using pupil tracking. In our research, we
have focused our attention specifically on linking consumer behavior to nutrition and food prod-
uct choice in supermarkets or retail outlets, where consumers are influenced by several external
factors that are often consequential in their purchasing decisions. One of the tools that are being
massively introduced around the world is the use of nutrition indicators (FOPL) to help consumers
choose healthier alternatives, despite the influence of distractions, and to encourage consum-
ers to regularly consume foods with such labels. From a global point of view, the application of
FOPLs should lead to a reduction in the problem of obesity, which is of course closely linked to
the economic situation of the country. In our research, we investigated the impact of a selected
Nutri-Score nutritional indicator on consumers‘ reactions using EEG and eye tracker for a select-
ed food product, with an emphasis on promoting the choice of just the healthier version — with
a better nutritional rating on the front of the package.
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Nowadays, the topic of being overweight and obesity is becoming more and more topical,
which is told not only by classic media such as newspapers, television or radio but also by the
younger generation, who spend their free time mainly on social networks such as Instagram or
Facebook. On the other hand, influencers from the fitness & healthy eating scene are coming to
the fore, advising us to exercise and eat healthily, while on the other hand, influencers from the fit-
ness & healthy eating scene are coming to the fore. However, the question for many people who
are trying to do something about their body is still: ,How to eat right? What to eat and what not
to eat ? Which foods are good and which are bad ? Can | eat this and that? Etc....“ Superfoods,
functional foods, organic foods, natural foods, GMO-free, gluten-free and lactose-free foods are
most often considered healthy foods (Bimbo et al., 2017; Goetzke et al., 2014; Karelakis et al.,
2019; Franco Lucas et al., 2022; Annunziata & Vecchio, 2013; Pawar et al., 2022; Cardoso et al.,
2020; Masih, 2021). Lifian, et al. (2019) notes that the conceptualization of healthy diet and food
is generally elusive, imprecise and intuitive for consumers. Studies conducted by Wongprawmas
et al. (2021) and Cardoso et al. (2020) state that consumers perceive healthy eating as a balan-
ced, complete and varied diet containing fruits and vegetables, while it is important to consume
everything, but in small quantities. It is also not necessary to completely avoid sweet and fatty
foods, but it is necessary to limit their consumption.

The problem of overweight and obesity in humans is a global problem in developed countries,
with direct economic consequences for public finances. It is more than likely that overweight
people will have to pay extra for some services over time. A first step has already been taken
by a New Zealand airline, which has started weighing passengers themselves as well as their
luggage.

It is scientifically proven that excessive energy intake, combined with high levels of simple
sugars or salt in meals and insufficient energy expenditure, is directly linked to diseases such
as heart attacks, cancer and obesity. Investigating consumer behaviour directly at the point of
purchase of food at the point of sale has become an increasing focus of many studies for this
very reason.

A way to encourage people to choose healthier alternatives in their purchasing decision-ma-
king process is the introduction of front-of-pack nutritional indicators (FOPLs), which will help
consumers make more informed and conscious decisions. As Machin et al. mentioned (2018),
one of the public policies is to label with more eye-catching and easier to interpret front-of-pac-
kage nutrition information (FoPL) to help consumers identify unhealthy foods and make more
informed choices.

Nutritional indicators are therefore designed to help consumers identify more nutritionally va-
luable food products to purchase for home consumption in the selected store. Based on their
impact, they should lead to a better quality of life for consumers by alerting shoppers to foods
high in unhealthy nutrients or additives that may contribute to chronic diseases such as the afo-
rementioned diabetes, heart disease and obesity.

Worldwide, the trend of introducing nutritional indicators on the front of packaging is gaining
momentum, but its application on packaging is not yet mandatory everywhere in terms of national
legislation. More than 30 types of FOPL nutrition labels already exist (have been proposed but
are in place) around the world to inform consumers about the overall energy and nutritional value
of a food or beverage (Nohlen et. al., 2022). Slovakia is also involved in the perceived need to
label FOPL with nutritional indicators and therefore three possible labeling methods are currently
under discussion — semaphore type, Nutri-Score (NS) and Guideline Daily Amounts (GDA). It
should be noted that the Nutri-Score indicator rating is based on 100g of product (it is therefore
not a rating per estimated portion as according to Nutrilnform), which is given a final judgement’
in the form of a letter with an appropriate colour, based on the composition and characteristics of
the food, but which often does not correspond to the actual portion, which is either significantly
higher or lower for the consumer (Carruba et. al., 2022). The implementation of the Nutri-Score
food indicator is assessed by Hau and Lange (2023) as a low-cost public policy that can bring
some positive benefits to a country, especially if this measure is adopted at the population level,
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but this should not prevent a country from seeking more effective measures leading to a redu-
ction in obesity and promoting healthier product choices. In our research, we focused on the
aforementioned nutritional indicator Nutri-Score and Nutrinform Battery, which we tested on a tra-
ditional Slovak product — cream yoghurt in comparison with the currently very popular and also
high-calorie street food — hamburger. The study aimed to reveal the influence of the nutritional
indicator (Nutri-Score) as well as other factors on consumer decision-making.

Methodological approach

The research was conducted in two separate phases. The first was a quantitative survey focu-
sed on the perception of the health aspect of food purchasing and was carried out on a sample
of 500 respondents, including respondents from each region of Slovakia. The survey was carried
out from 20 April 2022 to 25 April 2022 through the online panel of the agency MNFORCE, s.r.o.
with controlled access (full managed access panel).

This survey was also aimed at investigating the influence of two nutritional indicators NS
(Nutri-score) and GDA (Guideline Daily Amount) — Nutrinform Battery in the choice of yoghurt.
The subjects were 3 yogurts (low-fat, classic and cream). The yogurts were labeled with the ficti-
tious brand name ,FAIM* to avoid biasing the data due to brand preference and brand loyalty. The
design of this survey was based on the Swiss model by Egnell et al. (2020).

The second qualitative research was carried out in real conditions in cooperation with the Lu-
dovit Winter Hotel Academy in PieSt‘any as you can see in Fig. 1. The subjects were 3 burgers
(2 beef and one vegetarian), which differed in nutritional composition in terms of visual attracti-
veness of the perceived health aspect and also influence on purchasing preferences. In testing,
unconscious feedback was obtained through eye tracking and electroencephalography (EEG) in
addition to classical feedback.

Fig. 1: The testing process in real conditions

Source: Own database-based qualitative research 2022
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Visual attention of the respondents was monitored by a Tobii Glassess 2 (100Hz) mobile eye
camera (eye tracking) and processed using Tobii Pro Lab studio software. Primary data were
statistically processed using descriptive and inductive statistics in RStudio software environment.
The survey was conducted on November 7, 2022 and 30 respondents participated.

Results

500 respondents from all regions of the Slovak Republic participated in the quantitative survey,
52% of them women and 48% of them men aged 18-75 years ( 18-29 years 18%; 30-39 years
20%; 40-49 years 19%; 50-59 years 16%; 65 and over 27%). The most represented was the
PreSov region, which is also evident from its demographic distribution (the most populous region
in terms of population). Furthermore, we found that up to 37% of respondents live in a medium-si-
zed city (20-99 thousand inhabitants) or in a large city with over 100 thousand inhabitants.

The findings on the issues of consumer attitudes towards healthy eating and the level of atten-
tion paid to buying healthy food tell us that :

From the following Graph 1 we can see that up to 86% of respondents say that healthy eating
is important to them, with up to 24% saying it is very important.

Graph 1: Healthy eating

Source: Own processing based quantitative research 2022

The other data we needed to obtain from the respondents to calculate the body mass index
(BMI) were weight and age, precisely in order to get at least a minimum picture of whether the
respondents‘ claims matched their weight data. The following Fig. 2 shows what % of respon-
dents are overweight or obese.
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Fig. 2: Body Mass Index (BMI) of the survey participants

Source: Own processing-based quantitative research 2022

Graph 2: Attention when buying healthy food

Source: Own processing-based quantitative research 2022

As we can see in Fig. 2 and Graph 2 located above, the findings show that up to 55% pay
a great deal and 13% pay a very great deal of attention to more nutritionally valuable foods when
shopping for healthy foods, but this does not reflect the data as calculated by the BMI index. Ba-
sed on the calculations from the values obtained for the BMI index, we found that up to 36.5% of
the respondents are overweight (BMI value between 25-29.9) and 26.5% are obese (BMI value
above 30). When we look at the results in terms of gender, more males (44.33%) than females

197



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

(29.13%) are overweight according to the BMI formula. Further, we also examined the body mass
index in terms of age group and monthly income, which gave us the following findings :
- Most of the obese people fall in the age group of 50-59 years (36.88% of the respondents)
and overweight people fall in the age group of 40-49 years ( 44.68% of the respondents);
- while in terms of income, the most obese (37.84%) are in the income category of 401-700€
and the most overweight in the income categories of 701-1000€ and 1001-2000¢€.

As mentioned above the aim of the study was to investigate the influence of nutritional in-
dicators in the selection of yoghurt with the fictitious FAIM brand. Firstly, we investigated the
frequency of yoghurt purchase and the results tell us that yoghurt is purchased regularly by 85
respondents and frequently by 189 respondents out of the total sample of 500 respondents. Only
103 of them said never.

Fig. 3: Fictitious brand of yogurts with different nutritional balances without nutritional
labeling

Source: Own processing based quantitative research 2022

Fig. 4: Fictitious brand of yogurts with different nutritional balances and Nutri-Score
nutritional labeling

Source: Own processing based quantitative research 2022

198



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

Fig. 5: Fictitious brand of yogurts with different nutritional balances and Nutrinform nutri-
tional labeling

Source: Own processing based quantitative research 2022

Tab. 1: Evaluation of the influence of nutritional indicators on consumer preferences
when choosing one of the yogurts of the fictitious brand FAIM

Selection without indicator Selection with indicator Selection with indicator
(Nutri-Score) (Nutrinform)
Product Absolute Relative Absolute % change | Difference Absolute % change | Difference
frequency | frequency | frequency frequency
Creamy Decrease Decrease
0,
strawberry 205 M1 % 185 by 4% 20 173 by 6,4% 32
yogurt
Strawberry o Decrease Increase
yogurt 155 31 % 151 by 0,8% 4 158 by 0.6 % 3
Low-fat Increase Increase
0,
;ggzvrlt)erry 140 28 % 164 by 4,8% 24 169 by 5,8 % 29

Source: Own processing based quantitative research 2022

Based on Tab. 1, we can conclude that both models of nutritional labeling worked well for
yogurt choice, although the Nutrinform indicator showed a better effect of influence on consumer
choice, as we observed a 5.8% increase in the highest nutritional quality option and the lowest
quality option showed the largest decrease of 6.4% of respondents. When comparing the in-
dividual yoghurts without nutritional labeling with the fictitious FAIM brand, the effect of taste
preferences was significant as cream yogurt remains the first choice of the Slovak consumer
both without and with nutritional labeling. There is no significant correlation between attitudes
towards healthy eating and the correctness of the nutritional quality determination, neither for
products without the label nor for products with the Nutri Score or Nutrinform label. During the
research, respondents also rated the clarity of the indicators used through a scale. Of the two
different nutritional indicators, it was the Nutri-Score nutritional indicator (5.892) compared to the
Nutrinform nutritional indicator (5.668) that came out as more understandable; respondents were
not allowed to choose between the models, and each group rated only one model that they had
seen used on the products.
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The quantitative survey was aimed at comparing consumer choice of burgers without a nutritio-
nal balance label. The nutritional composition was recalculated based on a formula for calculating
the indicator and in consultation with the chef who prepared the dishes. The subjects were tested
with eye tracking and electroencephalography on 3 hamburgers (two beef — differently presented
but with the same composition and the third was vegetarian). The results from the eye-tracking
camera are presented using heat maps. These aggregate data on the most viewed locations, but
also on the locations where the respondent's gaze lingered the most. Based on the conscious
evaluation, respondents liked the ERLO sample the most visually (87% of respondents). They
cited more vegetables or more visible vegetables as the reason. They considered the ERLO
sample to be the healthiest (17 respondents) and also cited the abundance of vegetables as
a reason. The least healthy alternative seemed to be the EGGC sample (12 respondents). Res-
pondents would realistically choose to buy the ERLO sample (up to 68% of respondents).

Fig. 6: Visual perception of hamburgers in real conditions without nutritional labeling

Source: Own processing based qualitative research 2022

In addition to sensory testing and related questions, we also asked about respondents
knowledge of the Nutri-Score, a nutritional indicator that we applied to qualitative research. The
majority of respondents had not encountered the nutritional indicator before (58%). Only 13% of
the total sample had information about the nutritional composition, but this did not have a direct
influence on the purchase decision. From Fig. 7 it is possible to see the visual perception of
the nutritional composition of the tested samples. The vegetarian sample (EMMA) had the best
composition in terms of nutritional balance, which also attracted the attention of the respondents
as it was the Nutri-Score with the D label that was viewed the most. The majority of respondents
also looked again at the arranged vegetables, especially in the case of the ERLO sample as
many considered it to be the healthiest of the possible variations. The ERLO and EMMA samples
contained the same amount of vegetables, but the ERLO sample was more visible. However, the
finding that the EMMA sample was nutritionally the best did not affect the change in willingness
to buy a burger.
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Fig. 7: Visual perception of hamburgers in real conditions with Nutri-Score nutritional
labeling

Source: Own processing-based qualitative research 2022

In addition to visual attention, the respondents emotional response was also recorded by
electroencephalography (EEG). Differences in emotional engagement were compared between
the portions when respondents saw the hamburger sample alone and with the Nutri-Score nutri-
tion label. Using a multifactorial Anova/MANOV, no difference in perception was confirmed (p =
0.098), suggesting that in this case it correlates with the result that the nutritional indicator had no
influence on consumer decision in the so-called street food segment.

Conclusion

Despite higher BMI values (36.5% overweight, 26.5% obese), reflecting the state of the popu-
lation, 86% of respondents said that healthy eating was important to them, with 24% saying it was
very important. At the same time, more than half (55%) declare a great deal and 13% even a very
great deal of attention to buying healthy food. Both models worked well for yoghurt choice, but
a better effect on consumer choice was observed for the Nutrinform indicator, in particular a 6,4 %
decrease in preference for cream yoghurt, which represents the nutritionally least quality version
of this type of product. In the choice of yoghurt, the influence of taste preferences has been
significant — cream yoghurt remains the first choice of the Slovak consumer both without and
with a nutritional label. In the qualitative testing of hamburgers, consumers considered the heal-
thiest option to be the one with the most visible vegetables, and it was also the most preferred.
The nutritional indicator did not influence the change in preference, nor was there a statistically
significant difference in emotional response. In putting the Front of Pack Labelling (FOPL) model
e.g. Nutri-Score into practice, consumers need to be further educated through campaigns, blogs,
expert articles, discussions and examples of good practice. Undertake a similar study with an
emphasis on gauging the level of knowledge/knowledge of the indicator, comparing perceptions
of different models and identifying reasons for choice. Conduct a qualitative study in a real store
setting to uncover the true impact of the Nutri-Score indicator on consumer purchasing behaviour
using eye tracking and electroencephalography (EEG).
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Relationships between Intellectual Capital
and Agro-food Industry of SMEs: Bibliographic Research

Vztah medzi intelektualnym kapitalom a agropotravinarskym
priemyslom v MSP: bibliograficka analyza

Natéalia SLYVKANYC* — Jozef GLOVA**

Abstract

The accumulation of intellectual capital and intangible assets plays an increasingly important role
in today’s knowledge-based economy. Increasingly, companies are seeking to increase the pro-
portion of intangible assets relative to tangible assets in their total assets. Intellectual capital is
seen as an important value-added asset of modern enterprises, supporting their productivity and
innovativeness. The present study is aimed at conceptually mapping the relationship between
intellectual capital and the agro-food industry in small and medium enterprises. The main data-
base of this study is Web of Science, using which we collected a sample of 9,148 records. The
given sample includes records from the year 1993 to 2023. The collected sample was analyzed
using descriptive statistics and bibliographic analysis. The bibliographic analysis was visualized
by using VOSviewer software. The added value of the research is the detailed mapping of the re-
lationship between intellectual capital and the agro-food industry, which still has a larger share of
intangible assets in its assets. At the same time, the study describes the current research trends
in the field and can serve as an inspiration to choose a research direction for future publications.

Keywords:
Intellectual Capital, intangible Assets, Green Innovation, Agro-Food Industry, SME

JEL Classification: M21, O34

Businesses are currently operating in a new knowledge-based economy in which intellectual
capital, innovation and overall intangible assets play an increasingly important role. Historically,
intangible assets have always been regarded as risky assets. Assets are economic resources
with the potential for future services. In general, the future service potential of intangible assets
is more difficult to measure than the benefits derived from investments in tangible assets such
as property, plant and equipment. However, in today’s economy, value is created by intangible
capital (Eckstein, 2004).

The main purpose of this research is to provide a bibliographic analysis of the relationship be-
tween intellectual capital and the agro-food industry. We have divided the work into several parts.
In the first part we briefly introduce the terminology of the basic concepts of the problem. In the
second part we described the used research methodology and data collection, and we also de-
fined the research questions. In the third part we describe the findings and answer the research
questions.
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The topic of intellectual capital is new and has its roots in the 80s of the last century. Studies
in intellectual capital research have identified a taxonomy of four phases (Dumay a Garanina,
2013; Guthrie et al., 2012; Labra a Paloma Sanchez, 2013; Roos a O’Connor, 2015)“Critique”
and “Transformative redefinition” with the goal of widening the discourse about how to research
IC. This paper is motivated by Guthrie\n et al.\n , who identify a third stage of ICR which is “based
on a critical and performative analysis of intellectual capital (IC:

1. The end of 1980-1990 is associated with the stage of development of the theoretical fra-
mework of intellectual capital. Intellectual capital focused on the recognition of its importan-
ce in creating and managing sustainable competitive advantage.

2. The period 2000 — 2003 is associated with the development of intellectual capital linked to
empirical evidence. Approaches to the measurement and management of intellectual capi-
tal are demonstrated, justified, and supported by empirical evidence. Conceptualisation of
specific aspects of intellectual capital has begun. Different classifications were developed
that helped to define and group different methods of measuring and evaluating intellectual
capital.

3. The period 2004 — present is associated with the development of research into the impli-
cations arising from the use of intellectual capital. Practical analysis with deeper use of
intellectual capital management (based on decisions by type of company).

4. The period 2004 — present is also linked to the development of regional and national in-
tellectual capital. Research on intellectual capital in the context of ecosystems at national
and regional level. Changing approaches to understanding the drivers for wealth creation
based on a balance of intellectual and financial measures. These approaches aim to create
a more holistic vision of national innovation capacity and reinvent policies and society. This
stage corresponds to the current research on intellectual capital, taking into account the
latest scientific production.

Intellectual capital was defined in this study as the accumulation of intangible assets, knowl-
edge, skills, abilities, relationships, etc. at the employee level and at the level of the organisation
within the enterprise and can most commonly be divided into three types: human capital, structur-
al capital and relational capital (Bontis 2002; Beattie a Thomson 2007; Chu et al. 2006; Rodrigues
Vaz et al. 2019). Intellectual capital is an asset that is knowledge-based and developed through
flows between different categories. Intellectual capital is a portfolio of intangible resources and
their flows. Intellectual capital is the process of obtaining future benefits that does not take finan-
cial or tangible form (Rudez a Mihali¢ 2007).

Definitions of green IC and environmental IC are rare in the management literature. Among
them, Chen (2007) defined green IC as the total stock of all kinds of intangible assets, knowledge,
skills and relationships, etc. about environmental protection or green innovation at the individual
and organizational levels within an enterprise. Liu (2010) defined green IC as the integration of
ecological and environmental knowledge resources and knowledge capabilities of enterprises to
improve competitive advantage. Lopez-Gamero et. al. (2011) proposed green IC as the sum of all
the knowledge that an organization is able to use in the process of implementing environmental
management to gain a competitive advantage (Jirakraisiri et al. 2021). Green intellectual capital
enables organizations to comply with stringent international environmental regulations, meet the
growing environmental awareness of consumers, and create value for the organization (Huang a
Kung 2011; Rustiarini et al. 2022).
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Methodology

For this study, we chose bibliographic analysis as the main method to analyze the collected
sample of literature data. Bibliographic research is an important aspect of research in various
fields of science. It involves systematically studying published materials such as books, articles,
and other relevant sources of information on a particular topic. The purpose of bibliographic re-
search is to identify and analyze the existing literature on a particular topic and to provide a com-
prehensive overview of the research carried out in that field (Donthu et al. 2021). One of the main
advantages of bibliographic research is that it can help researchers identify gaps in the literature
and potential areas for future research. It can also provide a deeper understanding of the histo-
ry of a particular area of study and the development of concepts, theories, and methodologies.
Bibliographic studies can also help researchers determine the validity and reliability of existing
research by identifying the source and authors of the research and assessing the quality of their
work (Castillo-Vergara et al. 2018). In addition, we also used descriptive statistics to make the
structure of the analyzed data and the overall trend more familiar to the potential reader.

VOSviewer was used as the main software to perform the above analysis. VOSviewer (Visual-
ization of Science Landscapes) is a freely downloadable software for creating and visualizing ref-
erence networks in journals, researchers, or individual publications. It can be based on citations,
bibliographic references, citations, or co-authors. The software provides text-mining capabilities
that can be used to visualize consensus networks of important information in the scientific litera-
ture. The software links keywords using the association function (default setting). The strength of
association is used to normalize the strength of links between elements (DeGroote 2023).

For the purpose of this study, we set the following research questions:

RQ1: What are the main themes framing the relationship between intellectual capital and
Agro-food industry?

RQ2: What is the trend in research on the relationship between intellectual capital and the
Agro-food industry?

RQ3: Which countries are most concerned with the chosen topic?

The analysed sample was collected from the Web of Science database. Tab. 1 describes the
filtering criteria that were used. Our final sample after applying the inclusion criteria is composed
of 9,148 records.
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Tab. 1 Criteria for filtering the research sample

Criteria for filtering the research sample

Vysledky filtrovania’

Vybrane kl'ucové slova' | Intelektualny kapital (VSetky oblasti) A Zeleny intelektualny kapital
(VSetky oblasti) A Zelené inovacie (VSetky oblasti) ALEBO Envi-
ronmentalne politiky (VSetky oblasti) ALEBO Zelenéa politika (VSet-
ky oblasti) A Nehmotné aktiva (VSetky oblasti) A Agrarny priemysel
(VSetky oblasti) ALEBO Agropotravinarsky priemysel (VSetky oblasti)
A MSP (VSetky oblasti)®.

WoS Databaza? Celkovy pocet publikacii®: 262 237

1. Kritérium?® Kategérie WoS: ,Manazment*, ,Multidisciplinarne vedy®, , Ekonomi-
ka ,, ,Podnikanie”, ,Podnikové financie“, , Matematické interdiscip-
linarne aplikacie ,, ,Operaény vyskum manazérskej vedy“ A vylucit
vSetky ostatné®.

Celkovy pocet publikacii®: 16 982

2. Kritérium* Jazyk: ,Anglicky“®
Celkovy pocet publikacii®: 16 680

3. Kritérium® Typ publikacii: ,Clanok®, ,Otvoreny pristup* 12
Celkovy pocet publikacii®: 9 148

Finalna vzorka® 9 148 zaznamov™

Source: WoS™

" Selected Keywords, 2 WoS Database, ® 1st inclusion criteria, * 2nd inclusion criteria, ° 3rd in-
clusion criteria, ¢ Final Sample, 7 Results of filtering, ® Intellectual Capital (All Fields) AND Green
Intellectual Capital (All Fields) AND Green Innovation (All Fields) OR Environmental Policy (All
Fields) OR Green Policy (All Fields) AND Intangible Assets (All Fields) AND Agro Industry (All
Fields) OR Agro-food Industry (All Fields) AND SME (All Fields), ° Total Documents, '© Web
of Science Categories: “Management”, “Multidisciplinary Sciences”, “Economics”, “Business”,
“Business Finance”, “Mathematics interdisciplinary Applications”, ,Operations Research Man-
agement Science” AND exclude all others, ' Language: “English”, > Document types: “Article”,
“Open Access”, '3 9,148 Records, ' Source: Web of Science

The time range was not set as an inclusion criterion because the first available articles are
from 1993, therefore, given the availability of data, we set the beginning of the study period in
1993 and the end of 2023. It is important to note that as the 2023 year is not yet completed, the
publication counts may change somewhat. The analyzed sample was collected on November
18, 2023.

Own work

We first performed descriptive statistics to better understand the studied sample. In Graf 1 we
have shown the overall development of the trend of published research on the relationship be-
tween intellectual capital and the agro-food sector. The research on the topic has its roots in the
1990s (the research of the IC itself has its roots in the 1980s). We observe an upward trend over
the whole observed period. We observed an extreme increase in research with the advent of the
COVID-19 crisis when classical enterprises with a majority of tangible assets felt constraints in
business.
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Fig. 1 The trend of researching on the selected topic

Source: own processing?
" Number of published articles, > Source: own processing

In addition to the trend, we also looked at the countries involved in the research. Fig. 2 shows
a map based on the number of papers: the darker the color, the more publications the authors of
the corresponding country have published. The clear leader in the number of publications is the
USA (3,702 publications). This is followed by England (1,769 publications) and China (1,468 pub-
lications). From the countries of the European Union, the leaders in a similar number of publica-
tions are such countries as Germany (852 papers), Italy (722 papers), France (712 papers), and
all the northern countries (on average about 450 papers). If we look at Slovakia, Slovak authors
have published only 43 papers on the subject over the whole observation period.
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Fig. 2 World map of published articles on the selected topic

Source: own processing’

" Source: own processing, 2 Note: NR — Number of Records.

Next, we analyzed the occurrence of keywords in the analyzed sample using bibliographic
analysis. In total, we deduced 26,996 keywords. Since such a sample is considered large, the
threshold was set at a minimum occurrence level of 50, which means that a particular keyword
must occur at least 50 times in a selected sample to be subsequently included in the clusters. A
total of 207 keywords reached the required occurrence rate. In Tab. 2 we have listed the 50 most
frequent ones, which are sorted according to the strength of the links.

Tab. 2 The 50 most frequently occurring keywords

KIugové slovot Frekvencia |y x;vé siovor Frekvencia
vyskytnuti? vyskytnuti?
Dopad?® 722 Produktivita® 177
Politiky* 634 Spotreba energie®® 114
Manazment® 571 Neistota® 172
Klimatické zmeny® 491 Spravanie®! 216
Emisie CO,’ 293 Zivotné prostredie® 171
Rast® 425 Kvalita® 166
Vykonnost® 408 Ramcova Struktura® 178
Model° 464 Environmentalna Kuznetsova krivka® 108
Hospodarsky rast* 253 Finanény rozvoj* 89
Udrzatelnost*? 332 Urbanizéacia® 116
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Inovécie®® 297 Ekonomika®® 139
Ochrana prirody** 353 Adaptacia®® 134
Zdravie®® 347 Polnohospodarstvo*® 148
Emisie’® 267 Vyskum a vyvoj* 96
Energia’ 260 Vedomosti*? 112
Riziko'® 327 Prijem* 102
Biodiverzita®® 306 Informacie* 143
Spotreba® 230 Priame zahrani¢né investicie® 83
Znedistenie? 254 Spoloc¢enska zodpovednost podnikov#® 86
Determinanty?? 237 Vyhody* 87
Obnovitelna energia® 173 Medzinarodny obchod*® 75
Obchod? 186 Hospodarska sutaz* 92
Dynamika?® 280 COVID-19% 122
Verejna sprava®* 205 Ekologické inovacie® 57
Uginnost?’ 199 Spolupraca® 57

Source: own processing®

" Key words, ? Frequency, ® Impact, * Policy, ®° Management, ¢ Climate change, ” CO, emissions,
8 Growth, ° Performance, ° Model, ' Economic growth, '? Sustainability, ' Innovation, * Conser-
vation, ° Health, '® Emission, '” Energy, '® Risk, '° Biodiversity, ° Consumption, ?' Pollution, ?? De-
terminants, 2 Renewable energy, ?* Trade, ?° Dynamics, ?° Governance, ?” Efficiency, 2 Produc-
tivity, 2° Energy consumption, *° Uncertainty, 3" Behavior, 3 Environment, 3 Quality, 3* Framework,
35 Environmental Kuznets curve, ¢ Financial development, ¥ Urbanization, ¢ Economics, *° Ad-
aptation, “° Agriculture, *' Research and development, > Knowledge, * Income, # Information,
45 Foreign direct investment, “6 Corporate social responsibility, 4 Benefits, ¢ International trade,
4 Competition, ®° COVID-19, ®" Eco-innovation, %2 Coopeation, % Source: own processing.

The bibliographic analysis divided the keywords into 5 clusters (see Graf 3). The first cluster
(red) contains 60 keywords and combines studies that focus on climate change management.
The second cluster (green) includes 44 keywords and studies that focus on economic issues
such as research and development, innovation, sustainable and green corporate policies, etc.
The third cluster (blue) also contains 44 keywords and includes research on public administra-
tion policies such as sustainable green policies, international trade, emissions, etc. The other
cluster (yellow) contains 34 keywords and includes studies that focus on risk factors, public
health, COVID-19, and environmental quality. The last cluster (purple) contains 25 keywords
and studies on CO, emissions, renewable resources, foreign direct investment, and financial
development.
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Fig. 3 Co-occurrence keywords analysis

Source: own processing

Next, we looked at the time sensitivity of the keywords to help us better understand what direc-
tions are most appreciated. The results of this analysis are shown in Graf 4.

All climate change issues have their place in the timeframe to 2018. From 2019 onwards,
public health issues and how to manage systems and institutions are more important, linked to
the advent of the COVID-19 pandemic, which highlighted the unpreparedness of countries in
this area and the subsequent negative impact on economies. From 2020 onwards, productivity
issues, renewables, economic growth, green innovation, and foreign direct investment play an
important role. Based on these results, we can state, that currently economic issues as well as
issues of innovativeness (under which also falls the ability of enterprises to enrich their wealth
with intangible assets, which innovations are) are the most studied, which gives the potential for
the development of research in the field.
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Fig. 4 Analyza ¢asovej citlivosti vyskytu kfi€ovych slov

Co-occurrence keywords analysis of time sensitivity

Source: own processing.

Based on the results of the analysis we have given answers to research questions:

RQ1: What are the main themes framing the relationship between intellectual capital and the
Agro-food industry? What are the main directions of research on the selected topic?

A-RQ1: Using bibliographic keyword analysis, we found that the overall research on the cho-
sen topic can be divided into 5 different strands: climate change management, economic issues
in innovation and research and development, public policies, risk factors and renewable energy,
and financial development. The most topical area is research on business productivity and inno-
vation through renewables and foreign investment in SMEs.

RQ2: What is the trend in research on the relationship between intellectual capital and the
Agro-food industry?

A-RQ2: The roots of the study of the intellectual capital relationship in the agro-food sector
date back to the early 90s of the 20th century. We observed a rapid increase in interest in this
issue in 2019, and we assume that COVID-19 has become one of the causes. As we mentioned
in the answer to the previous research question, in the chosen field the question of economic as-
pects such as intellectual capital and innovativeness is very actual at present.

RQ3: Which countries are most concerned with the chosen topic?

A-RQ3: Among the leaders in the study of the chosen issue are such countries as the USA,
England, and China. Among the states of the European Union, the leaders include Germany, Ita-
ly, France, and the northern countries.
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Conclusions

The purpose of this paper was to provide a bibliographic analysis of the relationship between
intellective capital and the agri-food industry. With the help of the research, we have answered
the research questions. Overall, the paper contains three parts. In the first part, we have briefly
described the main concepts. In the second part, we have presented the methods of data col-
lection and analysis and we have set the research questions. In the third part, we described our
findings and answered the research questions.

With the help of a bibliographic keyword analysis, we found that the overall research on the
chosen topic can be divided into five different areas. The most topical area is research on busi-
ness productivity and innovation through renewable energy and foreign investment in SMEs. We
have also found that the roots of similar research go back to the 90s of the last century. Howev-
er, the recently launched COVID-19 shock has caused a rapid increase in interest in this topic.
Among other things, we have defined the leaders in research, which are the USA, England, and
China. European countries find their leaders in the western and northern parts of the EU. For
comparison, Slovakia has published only about 40 papers in 30 years of the existence of the re-
search area.

Like any other research, our research has its limitations. Our findings are valid for our sample
collected from the Web of Science database. The Web of Science database is a comprehensive
database but does not cover all existing intellectual capital articles. Therefore, our results are ac-
curate for Web of Science articles but may differ for other databases. We should also note that
readers should be careful when summarizing our results. Because reference analysis analyses
the titles, keywords, and abstracts of published studies, this method does not analyze entire ar-
ticles. The conclusions for 2023 are not definitive and are valid as of 18 November. We do not
exclude slight variations in the number of publications by the end of the year.

In addition to the above-mentioned limitations, the paper also has unique value added. The
bibliographic analysis provides a general overview of the research on the problem and the devel-
opment of research trends. Such results can be useful for interested persons, who are looking for
the direction to take in further research and what is currently relevant. In addition, such a concep-
tual approach helps to identify leading countries and authors in the field of research.
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Inovaéné procesy malych a strednych podnikov
Innovative Processes in Small and Medium-Sized Enterprises

Diana SZABOOVA* — Vojtech KOLLAR**

Abstract

Innovation management in the laundry sector plays a crucial role in enhancing operational ef-
ficiency and meeting evolving customer demands. This study explores the key strategies and
practices adopted by large laundry facilities to drive innovation, streamline processes, and im-
prove service quality. By integrating advanced technologies such as automation, data analytics,
and sustainable practices, these businesses can optimize their workflows and reduce costs. Ad-
ditionally, the significance of cross-departmental collaboration and effective communication in
fostering a culture of innovation is examined. Through case studies and industry analysis, suc-
cessful innovations that have transformed traditional laundry operations are highlighted, show-
casing their impact on customer satisfaction and competitive advantage.

Keywords:

Innovation, Innovation Management, Technology, Creative Thinking, Competitiveness, Future
Trends

JEL Classification: M13, O30

Uvod

Inovaény manazment je neodmyslitelnou sucastou zivota vSetkych podnikov, bez akého-
kolvek ohladu na ich velkost alebo segment pdsobenia. Dékladne zapracovany inovaény ma-
nazment v Zivote podnikov je velmi dolezitym pre neustéle sa zlepSovanie a zvySovanie miery
konkurencieschopnosti a efektivity, ¢im umoznuje spolo¢nostiam lepSie sa vyrovnavat s kazdo-
dennymi vyzvami a lahSie ich vznasat. Inovaény manazment sa zameriava hlavne na vyhlada-
vanie novych a lepSich rieSeni a prilezitosti implementacie pokrokovych, modernych pristupov,
ktoré okrem napifiania podnikatelskych cielov, vedia reagovat na neustale rasttce poziadavky
zo strany zakaznikov. Poziadavky zakaznikov sa totiz neustale formuju a menia sa na zaklade
aktualnych preferencii. Kazdy Clovek si v jednotlivych fazach svojho Zivota vyhladava niec€o iné.
V niektorom obdobi siaha po produktoch s lepSou cenou, v inej faze uprednostiiuje kvalitu a pri
dal8ej ho za¢ne hibSie zaujimat' celkovy proces za produktom a udrZatelnost spolo¢nosti od kto-
rej svoje vysnivané produkty kupuje alebo vyuziva ich sluzby.

V podnikatelskom prostredi je stale viac délezitejSie, aby podniky prinasali nové a inovativne
napady, prostrednictvom ktorych dokazu zlepSovat kvalitu a vlastnosti svojich vyrobkov. Cela
tadto snaha v8etkych podnikov sa stretava pri rovhakom slove a to su prave inovacie. Inova-
cie su klu€ovym faktorom pre prezitie a rast podnikov v dneSnom dynamickom svete. Schop-
nost podnikov neustale sa prispdsobovat a zlepSovat svoje produkty a sluzby, ako aj flexibilne

* Mgr. Diana Szabdova, Vysoka $kola ekonémie a manazmentu v Bratislave, Ustav ekonémie a manaz-
mentu, Katedra manazmentu a marketingu, Furdekova 16, 85104 Bratislava, e-mail: didi.szabo77@gmail.com
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reagovat na zmeny v poziadavkach zakaznikov, je nevyhnutna pre ich dlhodoby uspech. Ino-
va¢ny manazment preto nie je len o hladani novych technoldgii, ale aj o kultivovani prostre-
dia, ktoré podporuje kreativitu, spolupracu a flexibilitu v rozhodovacich procesoch. Zaroven si
vyzaduje neustale vzdelavanie zamestnancoyv, aby vedeli identifikovat a vyuzivat nové trendy
a prilezitosti. V kone¢nom désledku, efektivny inovaény manazment prispieva k stabilnému
rozvoju podnikov a pomaha im udrzat si konkurencieschopnost aj v ndro€nom a neustale sa
meniacom prostredi.

1 Inovacie a inovaény manazment

Inovaény manazment predstavuje subor procesov a nastrojov, ktoré organizacie pouzivaju
na riadenie inovacii s ciefom zlepsit’ produkty, sluzby, procesy alebo podnikové modely. Cielom
inovacného manazmentu je vytvarat, zavadzat' a komercializovat' nové napady, ktoré umoziuju
organizaciam ziskat konkurenénu vyhodu a reagovat na zmeny v trhovom prostredi. Efektivne
riadenie inovacii vyzaduje kombinaciu analytickych zru¢nosti a kreativneho myslenia, pricom je
dolezité vytvarat prostredie, ktoré podporuje inovacie na vSetkych urovniach organizacie.

Medzi hlavné oblasti inovaéného manazmentu patria:
- generovanie napadov

- Vvyvoj a testovanie

- implementacia a komercializacia

- riadenie zmien

- sledovanie a hodnotenie

“ X

Inovacie pochadza z latinského slova ,innovare“ ¢o v preklade v naSom jazyku znamena slo-
vo ,obnovovat®. Co to ale presne znamena? Obnovovat znamena predovéetkym velmi délezity
proces, ktory meni zaujimavé prilezitosti na myslienky a tie sa mézu potom dalej aplikovat do
samotnej praxe vo forme réznych inovacii alebo zlepSovacich procesov &i postupov. Kedze zi-
jeme v dobe, kedy konkurenény boj medzi spolo¢nostami je vefmi vyrazny, a hovorime hlavne
o boji o najlepSie miesto hlavne na trhu, o ziskavanie a udrziavanie uz existujucich zakaznikov,
o zvySovani profitu danej spolo¢nosti a na neposlednom mieste o udrzani si uz ziskaného mena
a vybudovanej konkurencieschopnosti. VSetky uvedené faktory a rézne s nimi suvisiace snahy
o neustale inovovanie €i uz produktov, procesov alebo sluzieb tvoria délezitu sucast podnikovej
stratégie, ktora zohrava kfu€ovu ulohu. Inovaény manazment a inovacie teda nie su len o tech-
nickych zmenach, ale aj o zmene organizacnej kultury a podnikatelského pristupu. Inovacie su
neoddelitelnou su€astou kazdej uspednej spolonosti a predstavuju motor rastu, ktory umoziuje
firmam predbehndt konkurenciu. Vdaka inovaciam mézu podniky ziskat nielen lepSie produkty
alebo sluzby, ale aj efektivnejSie procesy, ktoré dokazu Setrit’ Cas aj naklady. Inovacie prispie-
vaju aj k zlepSeniu zakaznickej spokojnosti, €o je v dneSnom konkurenénom prostredi kltuCové.
Schopnost' organizacie neustale inovovat a prispdsobovat sa novym technolégiam alebo tren-
dom je jednym z hlavnych faktorov, ktoré ovplyviiuju jej dlhodobu konkurencieschopnost. Ne-
smieme ale zabudnut, Ze inovacny proces nie je vzdy jednoduchy. Zahrriuje rizikd a vyZzaduje
znacné investicie do vyskumu, vyvoja a roznych typov odbornych Skoleni. Napriek tomu sa ino-
vacie stavaju nevyhnutnou sucastou podnikovej stratégie, ktora zohrava vyznamnu ulohu v roz-
voji a pri preziti organizacie na dneSnom dynamickom trhu. Pre podniky, ktoré dokazu spravne
riadit inovacné procesy, sa inovacie stavaju nielen cestou k zisku, ale aj nastrojom na zmenu
a zlepSovanie celkového podnikatelského ekosystému.

Inovativnost' v ur€itom zmysle vo viacerych smeroch predstavuje potrebu mnozstva finan¢-
nych prostriedkov, to ale nemusi platit’ pri vSetkych zmenach. Existuju rézne inovativne rieSenie,
ktoré mozno nie su az tak finan€ne naroéné, naopak vyzaduju len profesionalny pristup Specialis-
tov v danom odbore. Preto je pre spolo€nosti velmi dblezité aby disponovali Specialistami a nie-
kolkymi vySkolenymi pracovnikmi, ktori svojimi schopnostami dok&Zzu premenit ré6zne postupy
alebo procesy k lepSiemu a to velakrat len mensSimi zlepSeniami ¢i zmenami. Vyspelé spolo¢nosti
preto vytvaraju rozne oddelenie, kde zamestnavaju tych ,spravnych” zamestnancov a davaju im
prilezitost neustale sa zdokonalovat vo svojich €innostiach. Tito zamestnanci dokazu zdokonalit
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inovany manazment podniku a hladat’ vSetky prilezitosti, ktoré by firma mohla vyuzit vo svoj
prospech.

Kazdy podnik musi vediet prispdsobit svoju uroven inovativnosti a svoje konkurenéné vyhody
s ohladom na svoje vlastnosti. Musi poznat samotnu viziu, ktora ju vedie, vSetky vlastné pro-
cesy a postupy, vediet hodnotit svoje silné a slabé stranky, vS§imat’ si vSetky vynarajuce sa pri-
leZitosti a neutla€at’ hrozby ale €elit im a vediet ich v uritom zmysle predvidat a tym padom aj
vCas reagovat. Musi si byt podnik vedomy svojich schopnosti, schopnosti svojich zamestnancov
a neustale napredovat nie len v ramci externého pésobenia ale aj na urovni interného prostre-
dia. VSetky inovacie v spoloCnostiach je ddlezité uplatiiovat a zavadzat na zaklade poznatkov,
ktoré sa ziskavaju prostrednictvom réznych ndzorov a o€akavani zakaznikov, pracovnikov spo-
lo€nosti, délezitych partnerov alebo rovnako aj z relevantnych informacii tykajucich sa zamera-
nia konkrétneho podniku. Inovacie sa v prvom rade prejavuju v spolo¢nostiach, kde sa prejavuje
aj vyrazna miera kreativity zamestnancov. Kreativita je vlastnost kazdého, ktora ale v Ziadnom
pripade nie je samozrejmostou. Skor sa kreativita prejavuje ako nie€o, €o je v spojeni so znalos-
tami jednotlivcov, ich tvorivym myslenim a ktora sa prejavuje najma ako ludska inteligencia. Re-
alizacia kreativity jednotlivcov dokaze prinasat velmi pozitivne zmeny vo forme novych inovacii
a zlepSovacich pokusov v spolo¢nostiach.

2 Kratka charakteristika vybranej spolo¢nosti

Spolo¢nost, kde sa sleduju a hodnotia inovacie a ich implementacia do kazdodenného Zivota
na nachadza v Bratislave a je su€astou Rakuskej skupiny. Spolo¢nost dalej pésobi v 10 kraji-
nach s viac ako 30 prevadzkami. Ich denne spracované mnozstvo textilii sa pohybuje nad 500
ton. Slovenska pobocka aktivne funguje viac ako 28 rokov. V roku 2016 bola v Bratislave posta-
vena jedna z najmodernejSich High-tech pracovni, ktora posunula ich slovenské pésobenie na
lepSiu aroven. Vstupna investicia bratislavskej poboc¢ky presiahla sumu 10 milionov EUR a pre-
vadzka zamestnava takmer 150 fudi. Denna maximalna kapacita spracovanych textilii predsta-
vuje 48 000kg a spominany podnik je jeden z mala v regidne, ktory svojimi postupmi a procesmi
spifia aj najprisnejsie hygienické predpisy. Spolo&nost so svojim modernym vybavenim sa zao-
bera servisnym prenajmom textilii pre rézne oblasti ako zdravotnictvo, hotelierstvo a gastronoé-
mia, textilie do Cistého prostredia a pracovné oble€enie pre rézne segmenty. Okrem textilii pre
rozne oblasti ponuka svojim zakaznikom aj sanitarnu hygienu a reklamné rohoze. Pri tychto pro-
duktoch hovorime rovnako o servisnom prenajme, ¢o zastreSuje ich Cistenie, udrzbu, skladova-
nie a nasledovné dodavanie.

Inovagny manazment v tomto segmente je vefmi vyznamnym pri zvySovani efektivity, znizova-
ni nakladov a zlepSovani kvality sluzieb a produktov. Zavedenie modernych technolégii a proce-
sov umozriuje spolo¢nostiam flexibilne reagovat na dynamické trhové podmienky a zabezpedit
udrzatefny rast. V tejto suvislosti je Coraz dblezitejSi prechod z linearnej ekonomiky na cirkularnu
ekonomiku, kde sa zdroje efektivne opatovne vyuzivaju, minimalizuje sa odpad a predlZzuje zi-
votnost vyrobkov.

Pri koncepte alebo prevadzkovani velkokapacitnych pracovni je poetné mnozstvo oblasti,
kde sa inovacie mézu aktivne uplathovat’

- technoldgie a automatizacia

- energeticka efektivnost

- digitalizacia a sprava dat

- cirkularna ekonomika

- inovacie v ekologickych postupoch

- zakaznicka skusenost

Hovorime totizZ o segmente, ktory denne spotrebuje mnozstvo energie, mnozstvo vody, che-
mikalii pri konkrétnych pracich procesoch. M& obrovsky vplyv na Zivotné prostredie a nesmieme
zabudnut ani na obrovské mnozstvo textilii, ktoré dodava svojim zakaznikom a po ich skon&eni
Zivotnosti ich musi ¢o najekologickejSie likvidovat alebo najst prileZitost kde by sa tieto textilie
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mohli pripadne dalej pouzivat. Treba mysliet aj na mnozstvo vyprodukovaného odpadu, €i uz vo
forme textilii alebo inych vedlaj$ich produktov pochadzajucich z produkcie. VSetky spomenuté
skutocnosti su v prvom rade jednym z hlavnych prvkom fungovania velkokapacitnych pracovni
a prave preto je velmi dblezité aby pre ich neustale zlepSovanie a minimalizaciu ich plytvania
hladali nové rieSenia vo forme inovacii, ktoré po ich podrobnom preskimani mézu aplikovat do
praxe. Inovacie pomahaju spolo€nostiam dosahovat ciele a na neposlednom mieste zlepSovat
ich udrzatelnost. Nato aby spolo€nost fungovala €o najviac zodpovedne, délezité je mat sprav-
ny smer a este viac doleziti su fudia, zamestnanci, ktori svojou pracou vytvaraju prileZitosti na
implementaciu réznych zlepSovacich postupov a procesov. Inovacie sa vo velkej miere tykaju aj
produktov a sluzieb, ktoré musia ¢oraz viac uspokojovat’ neustale sa formujuce o€akavania svo-
jich zékaznikov, pripadne ich kone¢nych uzivatelov.

Na zaklade uvedenych informacii o inovaénom manazmente a jeho vyznamnosti v podniko-
vych procesoch je mozné pristupit k priprave konkrétneho Business Modelu Canvas pre velko-
kapacitné pracovne poskytujuce servisny prendjom textilii pre rézne segmenty trhu. Tento mo-
del sluzi na vizualizaciu spdsobu aplikacie inovacii a inovaéného manazmentu v konkrétnych
podnikatelskych oblastiach. Implementacia inovacnych procesov v oblasti pra€ovni a prenajmu
textilii je klu€ova pre optimalizaciu nakladov, zlepSenie kvality poskytovanych sluzZieb a zniZenie
negativnych vplyvov na Zivotné prostredie. Inovacie v tejto oblasti prispievaju nielen k zlepSeniu
internych operacii, ale aj k schopnosti reagovat na dynamicky sa meniace poziadavky zakazni-
kov, ktori Coraz CastejSie oCakavaju efektivnejsie, flexibilnejSie a udrzatelnejSie rieSenia. Efektiv-
ne riadenie inovacnych procesov umoznuje organizaciam definovat nové obchodné prilezitosti,
ziskat’ konkuren&nu vyhodu a podporit’ rast v tomto vysoko konkurenénom sektore. Vzhladom
na porozumenie vplyvu inovéacii na podnikové procesy je mozné pristupit k tvorbe konkrétneho
modelu, ktory zohl'adruje vSetky relevantné faktory a navrhuje inovaéné pristupy v ramci jednot-
livych zloziek modelu Canvas,

Obr. 1 Canvas Business Model spolo¢nosti poskytujlcej servisny prenajom textilii

Zdroj: vlastné spracovanie

Podla Canvas modelu vy$Sie, partneri zahffiaju dodavatelov kvalitnych textilii, produktov
a prostriedkov, technologickych partnerov, ktori implementuju inovacné procesy a automatiza-
ciu, ekologickych partnerov zodpovednych za udrzatelnost a IT spolo¢nosti, ktoré pomahaju pri
vybudovany silnej digitalnej infrastruktary. Kfu€ové aktivity zahffiaju vyvoj novych technologii pre
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¢o najefektivnejSie prania a pre ostatné potrebné procesy a postupy, spravu logistickych proce-
sov, vyskum novych materialov a zniZovanie ekologickych dopadov prostrednictvom recyklacie.
KfuCové zdroje zahffiaju inovacné technoldgie s cielom automatizacie prania, odborné ludské
zdroje v oblasti prania a logistiky, ako aj logistické kapacity pre distribuciu textilii. Licencie a pa-
tenty na nové technoldgie poskytuju ochranu inovacii. Hodnotova ponuka je prispésobena jed-
notlivym segmentom trhu, kde poskytuje kvalitné, hygienické a ekologické produkty, ktoré spifiaju
Specifické poziadavky tychto odvetvi. Vztahy so zakaznikmi su postavené na personalizovanom
servise, automatizovanych objednavkovych systémoch a rychlej podpory. Distribu¢né kanaly za-
hffiaju online platformy, priame predaje a marketing cez socialne siete. Segmenty zakaznikov
predstavuju Siroké spektrum, od zdravotnickych zariadeni po priemyselné a obchodné sektory,
ktoré potrebuiju $pecifické produkty pre svoje prevadzky. Strukturu nakladov pokryvaju investicie
do technoldgie, personalne naklady, logistiku a vyskum, pricom prijmy pochadzaju z prenajmu
textilii, predaja produktov, poskytovania Specialnych sluzieb vo forme doplnkovych sluzieb ako
pranie na objednavku a prilezitost' licencovania technoldgii. Tento model zdérazriuje vyznam ino-
vacii v oblasti zefektivnenia procesov, udrzatelnosti a konkurencieschopnosti podnikov na trhu.

V ramci analyzy podnikatelského segmentu velkokapacitnych pracovni, ktoré poskytuju ser-
visny prenajom textilii je délezité zohladnit viaceré faktory, ktoré mézu ovplyvnit ispech a kon-
kurencieschopnost podniku na trhu v danom segmente. SWOT analyza, ktora sa zameriava na
identifikaciu silnych a slabych stranok, prilezitosti a hrozieb, poskytuje komplexny pohlad na in-
terné a externa faktory, ktoré mézu mat vplyv na fungovanie tohto odvetvia. Tato analyza umoz-
nuje nielen vyhodnotit' aktualny stav podnikania, ale aj naplanovat’ strategické kroky na zlepSe-
nie vykonnosti, minimalizaciu rizik a vyuzitie vznikajucich prilezitosti. Na zaklade vyhodnotenia
silnych a slabych stranok spolo€nosti a externych trendov na trhu, méZeme lepSie pochopit, ako
inovacie, technologické pokroky a zmeny v dopyte ovplyvriuju buducnost tohto segmentu.

Obr. 2 SWOT analyza spolo€nosti poskytujucej servisny prenajom textilii

Zdroj: vlastné spracovanie
Silné stranky zahfnaju vysoky dopyt po ekologickych a udrzatelnych sluzbach, ako aj im-

plementéaciu technologickych inovacii, ktoré zvysSuju efektivitu a kvalitu ponukanych produktov
a sluzieb. Tieto faktory umozriuju spolo€nostiam poskytujucim servisny prenajom a pranie textilii
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diferencovat sa od konkurencie a prispdsobit’ sa Specifickym poziadavkam z r6znych odvetvi.
Flexibilita v poskytovani sluzieb a opakovany prijem z prenajmu textilii zabezpecuje stabilitu
a predvidatelnost prijmov. Na druhej strane medzi slabé stranky patria napriklad vysoké pocia-
tocné naklady a neustale investicie do inovacii, zavislost na externych dodavateloch a rastuca
konkurencia, ktory vytvara tlak na marze. Riadenie Sirokého portfélia zakaznikov tiez predsta-
vuje naro¢nost’ v oblasti organizacie a spravy procesov. Medzi prilezitosti, ktoré méze podnik
vyuzit, patri rastuci dopyt po ekologickych sluzbach, inovéacie v oblasti materialov a expanzia
na nové trhy, ako napriklad laboratéria alebo farmaceuticky priemysel, ktoré vyzaduju Specifické
hygienické normy. Naopak medzi hrozby patria najma legislativne zmeny, ekonomické vykyvy,
zmena preferencii zakaznikov a rastuce naklady na prevadzku, ktoré mézu negativne ovplyvnit
ziskovost podniku. Tieto faktory je potrebné zohladnit pri tvorbe stratégie a planovani dalSieho
rozvoja podniku.

Inovacie v kontexte uspokojovania novych potrieb a zistovania poziadaviek klientov su ne-
odmyslitelnou sucastou inovaéného manazmentu. Filozofia inovacie sa sustreduje na neustale
sledovanie a porozumenie meniacim sa potrebam a preferenciam zakaznikov, ¢im spolo¢nosti
ziskavaju schopnost’ prispdsobit’ svoje produkty, sluzby alebo procesy aktualnym poziadavkam
na trhu. Zistovanie poziadaviek zakaznikov je délezitym krokom pri vyvoji inovacii. Spolo¢nosti
musia nielen reagovat na aktualne potreby zakaznikov, ale aj predvidat ich buduce o€akavania
a spravat sa proaktivne. Tieto informacie s mézu zbierat roznymi spdsobmi, ako su prieskumy
trhu, analyza zakaznickych udajov, spatné vazby od zakaznikov, ale aj pozorovanie aktualnych
trendov v danom odvetvi. V su€asnosti sa stale viac a viac kladie déraz na personalizaciu slu-
Zieb a produktov. Zakaznici oCakavaju pristup, ktory je prispdsobeny ich individudlnym potrebam
a zivotnym Stylom. Preto inovacia nie je len o technologickych zmenach, ale aj o zmene myslenia
a to od Standardizovanych rieSeni k prispdsobenym a flexibilnym pristupom. Inovacie, ktoré vzni-
kaju na zaklade dékladného porozumenia potrebam a preferenciam zakaznikov, vytvaraju hod-
notu , ktora posilfiiuje lojalitu zakaznikov, zvySuje konkurencieschopnost a prispieva k dlhodobé-
mu rasti danej spolocnosti. Inovaény manazment teda spociva v neustalom objavovani novych
spbsobov, ako lepSie efektivnejSie reagovat na zmeny v potrebach zakaznikov, ¢o v kone€nom
désledku vedie k udrzatelnému a inovativnemu rastu spolo¢nosti.

3 Inovaéné procesy a ich implementacia v zivote spolo¢nosti

Inovécie je potrebné uviest a prezentovat' v nadvaznosti na vybrané determinanty ekonomic-
kého, socialneho a environmentalneho charakteru. K tomu je délezité definovat a implementovat
konkrétne indikatory, ktoré umoznia sledovanie, kontrolu a optimalizaciu tychto inovacii. Tieto in-
dikatory by mali zahffiat napriklad spotrebu energie na jednotku produkcie, podiel obnovitelnych
zdrojov energie, mnozstvo recyklovaného odpadu, znizenie emisii CO, a vodnu efektivnost.
Okrem toho vyvoj novych produktov a sluzieb, znizovanie nakladov na prevadzku a ekonomické
ukazovatele ako ROI z ekologickych inovacii su tiez délezitymi nastrojmi na monitorovanie udr-
Zatelnosti. Nedostato¢na integréacia tychto indikatorov do procesu riadenia mézu obmedzit' ucin-
nost inovacii. Preto je nevyhnutné vyvinat metodiku sledovania a nastroje na ich optimalizaciu,
ako aj vytvorit systémy riadenia, ktoré zahffiaju planovanie, monitorovanie, kontrolu a optimali-
zaciu. Tieto systémy by mali pokryvat zdrojové, personalne, energetické a informacné aspekty.
Planovanie zahffia definovanie ekologickych ciefov a meratelnych ukazovatelov, monitorovanie
zabezpecuje pravidelny zber dat o tychto ukazovateloch, kontrola identifikuje odchylky od sta-
novenych cielov a optimalizacia prispieva k zlepSeniu procesov s cielom dosiahnut’ udrzatefnost
a efektivitu. Tento systém riadenie nielenze podpori ekologické inovacie, ale zaroven zlepsi kon-
kurencieschopnost a dlhodobu zodpovednost spolo¢nosti voci zivotnému prostrediu. Implemen-
tacia tychto nastrojov a indikatorov bude zasadna pre zabezpecenie trvalej udrzatelnosti a efek-
tivneho riadenia inovacii v oblasti ekologickych rieSeni.

Spoloc¢nost’ pristupuje k inovaciam velmi pozitivne a implementuje ich aj s cielom zlepSova-
nia svojich dopadov na zivotné prostredie. Charakteristickym znakom spoloc¢nosti je ich snaha
o trvalu udrzatelnost’ a neustale napredovanie v modernom svete. Inovacie vo forme znizovania
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negativnych dopadov na zivotné prostredie su su€astou takmer v8etkych projektov spolo¢nosti.
Pri planovani potrebnej investicie sa prihliada predovSetkym na vyraznu minimalizaciu dopadov
na zivotné prostredie, neustale inovovanie a implementaciu ¢o najmodernejSich technoldgii, vda-
ka ktorym spolo¢nost dokaze znizit svoje spotrebované energie a dalSie plytvania prirodnych
zdrojov

Prva inovacia spolo€nosti sa prejavila niekedy v 60. rokoch, kedy zakladatelka spolo€nosti
prisla s konceptom servisného prenajmu textilii. Tym vyrazne znizila mieru plytvania zo strany
spotrebitelov. Odbremenila svojich zakaznikov od vela narazovo velkych investicii a pomaha-
la im s komplexnym dodavanim pozadovanych kusov textilie. Ako inovacia mierena na produkt
sa ukazala az vo chvili, ked spolo¢nost za¢ala vyhladavat certifikované textilie, ktoré su vypro-
dukované z fair trade fariem a jednoznacne su nositefmi znameho certifikatu OEKO TEX. Pri
aktualnych podmienkach priemyselné, velkokapacitné pracovne nedokazu uplne minimalizo-
vat tvorbu CO, a na zaklade tejto skutoCnosti sa spolo¢nost rozhodla participovat na vystavbe
a prevadzkovani vodnej elektrarne na Uzemi Indie, vdiaka ktorému kroku ziskala certifikat First-
Climate a uznanie prevadzky za CO, neutralnu za €o je oslobodena od poplatkov spojenych
s produkciou CO.,,.

Inovacie v oblasti informaénych technoldgii zohravaju v su¢asnosti velmi délezitu ulohu v roz-
voji a konkurencieschopnosti podnikov, a to aj v pripade spolo¢nosti, ktora sa zaobera servisnym
prenajmom a pranim textilii. Moderné technologické rieSenia umoziuju efektivnejSie riadenie
procesov, zlepSovanie produktivity a poskytovanie stale kvalitnejSich sluzieb pre zakaznikov, ¢o
je nevyhnutné aj v spomenutom sektore, kde je konkurencia velmi silna. Investicie do IT inovacii
su Coraz viac povazované za nevyhnutnost pre udrZzanie sa na trhu, a to najma pre spolo¢nosti,
ktoré sa zameriavaju na flexibilitu a rychlu reakciu na potreby klientov. Nové digitalne nastroje
a systémy prinasaju nielen zefektivnenie prevadzky, ale velakrat aj nové obchodné prilezitosti
a rozS8irenie ponuky produktov a sluzieb. V tomto kontexte sa podniky snazia vyuzit ¢o najnovsie
a najmodernejSie technologické trendy, ¢i uz vo forme automatizacie alebo réznych inych rieSeni,
ktoré im pomahaju pri dosahovani stale vy$Sej konkurencieschopnosti a stat' sa viac flexibilnym.

3.1 Novy informaény systém

V roku 2020 sa spolo¢nost rozhodla implementovat jednotny informacny systém , ktory bol
zavedeny do v8etkych pobociek naprie€ celou organizaciou, od vyroby az po obchodné oddele-
nie. Pred tymto krokom fungovala kazda poboc¢ka vo svojom vlastnom systéme, ¢o spdsobovalo
problémy s prepojenim informacii medzi roznymi pobo¢kami a oddeleniami. Tento stav vznikol
aj s dosledku akvizicii novych prevadzok, kde uz boli zavedené rézne systémy, ktoré boli prispo-
sobené miestnym podmienkam. S ciefom zabezpe it jednotné riadenie a zlepSit prehladnost
informacii, sa spolo¢nost v roku 2020 rozhodla o zjednotenie informacnych systémov. Potrebny
jednotny systém musel byt velmi flexibilny s moznostou prispésobenia sa réznym podmienkam
, ktoré sa lisili podl'a danej krajiny, legislativy a Specifickych pozZiadaviek produkcie. Na zaciatku
implementécie bol vytvoreny projektovy tim, ktory sa venoval analyze procesov a postupov v jed-
notlivych krajinach. Ziskané informacie boli nasledne rozdelené do réznych urovni, ktoré odrazali
$pecifické potreby kazdého trhu, pritom sa zabezpedilo prispdsobenie systému tak, aby spiial
poziadavky kazdej pobocky. Zavedenie jednotného systému prinieslo zlepSenie v oblasti pre-
hladnosti, dostupnosti informécii a efektivity. Boli vytvorené Specialne timy Power Userov, ktori
na zaklade ziskanych dékladnych vedomosti dokazu velmi rychlo reagovat’ na problémy, nejas-
nosti a potrebné zmeny v systéme. Systém zaroven otvara nové prilezitosti na dalSie zlepSenia,
a to nielen v oblasti prepojenia produkcie s administrativou, ale aj na neustale vylepSovanie sa-
motného informaéného systému podla aktualnych potrieb a meniacich sa podmienok. Cely pro-
ces implementacie nového jednotného informacného systému naprie€ celej organizacie trvala 3
roky, vratane pripravnych faz, zavedenia systému a naslednej podpory uz po implementéacii do
prevadzok jednotlivych krajin.
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Obr. 3 SWOT analyza zavedenia nového informacného systému

Zdroj: vlastné spracovanie

3.1.1 Prepojenie produkcie s administrativou

Zavedenie nového informacného systému, ktory spaja vyrobu s administrativnymi oddelenia-
mi, je klu€ovym krokom k zefektivneniu podnikovych procesov. Tento systém umoznuje hladku
vymenu informacii medzi réznymi oddeleniami a zamestnancami, ¢im podporuje vy$Siu produkti-
vitu a flexibilitu celej organizacie. Implementacia integrovaného informaéného systému v pracov-
niach vacsieho rozsahu, ktory prepaja vyrobu, sklad a administrativu, predstavuje dblezity krok
v optimaliz&cii prevadzky. tento systém zabezpecuje jednoduchy pristup k informaciam o mnoz-
stve spracovanych textilii a obleCenia, ako aj dalSich parametrov na z&klade aj jednotlivych za-
kaznikov. Vdaka tomu je mozné efektivne sledovat’ pohyby tovaru v ramci celého procesu, od
pripravy na pranie az po skladovanie a expediciu. Pomocou ¢iarovych kédov, ktoré sa pri vstupe
a vystupe nacitavaju do systému je mozné sledovat aktualnu lokalizaciu kazdého kusu pocas
celého cyklu a to od prania, cez suSenie a zehlenie, az po opravy a skladové pohyby. Transpa-
rentnost’ tohto procesu zabezpecuje, ze vSetky oddelenia maju k dispozicii najaktualnejsie in-
formacie v redlnom ¢ase. Systém poskytuje prehlad o skladovych zasobach, ¢o zamestnancom
umozriuje efektivne sledovat stavy zasob, pohyby tovarov a stav objednavok, ¢o prispieva k op-
timalizovaniu objednavok od dodavatelov a lepSiemu planovaniu zdrojov. Tym sa vyrazne znizuje
aj riziko spojené s vypadkom zasob. Okrem iného systém podporuje obojsmernud komunikaciu,
ktora efektivne smeruje informacie zo zakaznickeho servisu na vyrobu, vratane Specifickych po-
Ziadaviek a reklamacii zédkaznikov, ¢o v kone€nom dosledku umoznuje rychlu a presnu reakciu,
¢im sa zvySuje aj spokojnost zédkaznikov a posilfiuje sa ich lojalita vo€i spolo¢nosti.

Vyhody: centralizacia vSetkych udajov, uzka spolupraca medzi oddeleniami, zlepSena komuni-
kacia, informacie v redlnom Case, zvySena efektivita, skratenie €asu reakcie , optimalizacia pro-
cesov , komplexna analyza vSetkych procesov
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3.1.2 CRM

Customer Relationship Management je systém uréeny na spravu vztahov so zakaznikmi

a interakcii. Hlavnym cielom systému CRM je posilnit vztahy so zakaznikmi, zvySovat ich spo-
kojnost” a podporovat lojalitu vo&i spolo¢nosti. Tieto systémy su Siroko vyuzivané v réznych
oblastiach podnikania a ich implementacia pomaha vyrazne optimalizovat obchodné procesy
a umoznuje spolo¢nostiam budovat silnejSie a efektivnejSie vztahy so svojimi zakaznikmi. Medzi
hlavné funkcie patria: zber a sprava dat, automatizacia procesov, zlep$Sena komunikacia, repor-
ting, analyza a zakaznicka podpora. Suc¢astou nového informaéného systému je aj balik CRM,
ktory je integrovany s ostatnymi internymi systémami spolo¢nosti. Umozniuje lepSie a efektivnej-
Sie pracovat s poziadavkami v ramci kazdodennych uloh. V pripade ak CRM systém funguje na
rovnakej platforme, treba vyzdvihnut jeho obrovské vyhody pre spolo¢nost’:

- vySSia efektivita

- lepSie pochopenie poziadaviek zakaznikov

- moznost zvySenia predaja

- transparentnost informacii naprie€ celej spolo€nosti

- prehladna sprava zékaznikov

- zlepSena komunikacia

- rychla reakcia na poziadavky

- efektivna analyza zakaznikov

3.1.3 Webportal pre zakaznikov

Investicie do digitalnych technoldgii umozriuju podnikom zvySovat svoju efektivitu, znizovat
naklady a zarover zlepSovat skusenosti zdkaznikov. Tieto inovacie vyrazne ovplyvriuju spdsob,
akym firmy komunikuju so svojimi klientmi a poskytuji im nové moznosti, ktoré im ulah¢uju kaz-
dodenné ulohy. V ramci tohto digitalneho posunu firma spustila online portal, ktory umoznuje
zékaznikom pristup k réznym informaciam a datam kedykolvek a zjednoduSuje administrativne
procesy. Tento online portal totiz umoznuje zadavanie objednavok a poziadaviek, ¢im sa Setri as
a zvySuje sa efektivita celého procesu. Online portal ponika zakaznikom: moznost zadavania
objednavok, prehlad o dodacich listoch a fakturach, sledovanie dodavok podla datumov, zada-
vanie novych poziadaviek a reklamacii, pristup k réznym evidenciam, kontaktné udaje na vSet-
ky oddelenia v ramci zmluvného vztahu. Od spustenia portalu su zakaznici ovela spokojne;jsi,
pretoze maju pristup k potrebnym informaciam kedykolvek, bez nutnosti ¢akania na odpoved zo
strany zakaznickej podpory. Tento systém tiez prispel k zniZeniu nakladov na zdkaznicke oddele-
nie, ¢o umoznilo firme zredukovat pocet zamestnancov a presunut ich na iné oddelenia s va¢Sou
potrebou ich prace a zru€nosti. V su€asnosti sa online portal doplfiuje o mobilnu aplikaciu, ktora
je ale aktudlne vo faze testovania a vylepSovania podla délezitych potrieb zo strany zakaznikov.
Portal je integrovany s internym informa&nym systémom, o znamena, ze ked zakaznik zada ob-
jednavku, tieto informacie su okamzite doru€ené na prislusné oddelenie, &im sa urychluje proces
pripravy dodavky a zlepSuje reakény €as zo strany spoloénosti. Vyhody webportalu:

- nepretrzity pristup k udajom

- transparentnost procesov

- moznost sledovania stavu poziadaviek

- jednoduché zadavanie objednavok

- pristup k dodacim listom a fakturam

- zlepSena komunikacia

- rychla reakcia na poziadavky

- dostupnost kontaktov na jednotlivé oddelenia

3.2 SmartROOM ,,Cisté oblecenie po cely den*

Smartroom oznacuje inteligentny systém uréeny na spravu ¢istého oblecenia, ktory je ne-
pretrzite dostupny a zaroven zjednodusSuje proces zberu znecisteného oble€enia. Tento systém
je obzvlast prakticky pre nemocnice, rehabilitacné centra a iné podobné institicie, kde systém
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automatizovane poskytuje Cisté oble€enie pre zamestnancov a zaroven ufah&uje vratenie kusov
oble€enia do dalSieho prania. Zamestnanci ziskavaju pristup do inteligentnej miestnosti pomo-
cou Cipovych kariet. Ak maju zamestnanci pridelené dostatoéné mnozstvo kusov oblecenia, bra-
na sa automaticky otvori a zamestnanci najdu Cisté oblecenie usporiadané v priehradkach ozna-
¢enych ich menom, resp. v inom priklade podla typu oblecenia a velkosti. Pri opusteni miestnosti
su vSetky vybrané kusy oble¢enia automaticky zaznamenané pomocou senzorov, ktoré ich prira-
duju k uctu zamestnanca. Dany systém je velmi jednoduchy aj pre novych zamestnancov, ktory
dostavaju pristup ku vSetkym potrebnym kusom oble€enia. Proces vratenia pouZitych kusov je
rovnako velmi jednoduchy. Znecistené obleCenie sa vloZi cez Specialne dvere do kontajnera,
kde senzory automaticky zaznamenaju vratené kusy a odpiSu sa z konta zamestnanca, pricom
sa zaznamenaju do evidencie kusov na pranie. Koncepcia mudrej miestnosti vyuziva pokrocilu
technolégiu na optimalizaciu procesov a vyrazne zlepSuje sluzby. Klu¢ovym ale nadalej ostava
aj zamestnanec, ktory naplifia miestnost gistym obleenim. Zamestnanec prinesie do miestnosti
vozik s novym, Cistym oble€enim, kde sa automaticky zaznamend pritomnost prinesenych kusov
pomocou antén, ¢o umozriuje efektivnu evidenciu zasob. Tento pristup minimalizuje administra-
tivnu zataz, zabezpecuje Uplnu transparentnost spravy zasob a Setri priestor. Navyse, techno-
I6gia je nevrhnuta s minimalnym mnozstvom pohyblivych €asti a senzorov, ¢o vyrazne znizuje
potrebu udrzby a zvySuje efektivitu systému.

Obr. 4 SWOT analyza projektu Smartroom

Zdroj: vilastné spracovanie

Zaver

Inovaény manazment a implementacia inovativnych napadov a moznosti do praxe sa prejavu-
je ako dolezity faktor pre udrzatelnost a budovanie silnej konkurencieschopnosti podnikov, najma
vo velmi dynamickom segmente, ako je segment velkokapacitnych pracovni. V sucasnej dobe,
kedy sa zakaznicke poziadavky menia velmi rychlo, spolo€nosti musia byt schopné reagovat
a prispésobovat sa novym trendom, €o neodmyslitefne obsahuje aj zavadzanie inovativnych pro-
cesov a postupov. Analyza vybranej spolo¢nosti potvrdzuje tvrdenie, Ze inova&né procesy, rov-
nako ako zameranie sa na udrzatelnost dokaze vyznamne ovplyvnit tak ekonomicku vykonnost
ako aj samotnu environmentalnu zodpovednost.
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Medzinarodna spolo&nost, pdsobiaca aj na uzemi Slovenska potvrdzuje svoju efektivnu orien-
taciu na inovacie svojich produktov a sluZieb a dalej ilustruje ako dokaze kreativita zamestnancov
v spojeni s modernymi technolégiami zvySovat inovativnu vykonnost' spolo€nosti, budovat’ svoju
znacku, posilnit konkurencieschopnost na trhu a znizovat' svoj negativny dopad na zivotné pros-
tredie. Zavadzanie certifikovanych textilii, participacia na projektoch spojenych na vyrobu obno-
vitelnej energie, vybudovanie modernych stanic, neustale inovovanie svojich procesov a zjedno-
duSovanie svojich systémov potvrdzuju, Ze inovacie dokazu pomdct spolo&nostiam zvladat vyzvy
a prepajat’ podnikatelské ciele aj s ekologickymi iniciativami.

V suvislosti v uvedenymi je evidentné, Ze inovacie predstavuju nie len motor ekonomického
rastu jednotlivych spolo€nosti, ale su aj zakladom pre budovanie trvalo udrzatelnej buducnosti
pre dalSie generacie. Pre podniky je preto klu€ové nie len monitorovat' aktualne trendy vo svojom
okoli a vo svete, ale aj aktivne sa podielat na vyvoji roznych vylepSenych rieSeni, ktoré im doka-
zu dosiahnut’ stav naplnenia o¢akavani svojich terajSim a potencialnych zakaznikov.
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Prospects for Sustainable Development of Tourism
in Ukraine in the post-war period

Perspektivy trvalo udrzatel'ného rozvoja cestovného ruchu
na Ukrajine v povojnovom obdobi

Volodymyr YERMACHENKO*

Abstract

The article is devoted to analyzing the state and assessing the prospects for tourism develop-
ment in Ukraine. The paper proposes an approach to improving the identification and assess-
ment of losses in the tourism industry of Ukraine during the Russian aggression and formulating
proposals for its recovery. Implementing these measures in the future should, in turn, increase
the efficiency of the management of revitalization processes in the tourism business, which will
positively impact both individual enterprises and the relevant sector of the economy as a whole.
Based on the comparative analysis of business activity in the tourism sector of countries that
experienced external aggression in 1990-2010 (4 countries were included in the observation) on
economic indicators, it was proved that the volume of national income in the postwar period is
closely related to the recovery and innovation in the tourism sector.

To effectively manage the processes of recovery and introduction of innovations in the post-war
development of the tourism industry of Ukraine, the study formulates requirements for organizing
successive steps in the revitalization and introduction of innovations in the activities of tourism
enterprises and the development of tourist destinations.

Based on the study results, several measures aimed at supporting the restoration and devel-
opment of tourist destinations in Ukraine in the post-war period by public authorities and local
self-government bodies have been formulated and substantiated.

The study used statistical data, comparative analysis, grouping, and synthesis of the causes of
certain phenomena and events. Dialectical, specific historical, and systematic research methods
were used to solve the scientific problem. The results are visualized using charts, graphs, and
tables.

Keywords:
tourism industry, development of tourism, post-war restoration

JEL Classification: H54, 020, 232

Introduction

Today, sustainable tourism in the world is recovering from the COVID-19 pandemic and is on
the rise: consumer demand is growing, tourism suppliers are developing new programs, and go-
vernments and international agencies are creating new policies to promote sustainable tourism.
What does sustainable tourism mean? The Global Sustainable Tourism Council (GSTC) Criteria
(GSTC (2024/ [6]) were created to understand and fairly assess the quality of destination develo-

* prof. eng. Volodymyr Yermachenko, PhD., Bratislava University of Economics and Management, Institu-
te of Public Administration, Department of Public Administration and Regional Development, Furdekova 16,
85104 Bratislava, e-mail: volodymyr.yermachenko@vsemba.sk
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pment. The GSTC criteria are the minimum commitments any sustainable destination must meet
in practice. A destination that meets the criteria for sustainable tourism should:

1. demonstrate sustainable destination management,

2. maximize social and economic benefits for the host community and its cultural heritage,

3. maximize the benefits and satisfaction of visitors,

4. minimize negative environmental impacts.

Many scholars have studied the development of tourism as a key sector of economic growth
in the national economy. In particular, Zapalska & McCutcheon (2024)/ [28] ) examined the is-
sues of achieving the second criterion of sustainable development of tourist destinations, namely
the development of strategies for the development of tourism firms in the context of solving the
problem of job creation and economic growth of the local economy, using the example of Poland.
The study revealed the importance of public policy, which is critical for the success of entrepre-
neurship, especially during global crises.

The importance of addressing the issues of minimizing negative impacts and preserving the
environment during the development of urban destinations is discussed in Leary & McCarthy
(2013)/ [12], where it is noted that over the past decade, urban regeneration policies and practi-
ces have faced several complex challenges, such as sustainability, budgetary constraints, com-
munity participation requirements, and rapid urbanization.

We should agree with the authors’ opinion that urban regeneration remains an important area
of government intervention, and policies and practices continue to adapt to new challenges and
opportunities of modern development, as well as to confront long-standing intractable urban
problems and dilemmas.

Atkinson, R. and Helms, G. (2007) /[2] address the issues of sustainable management of tou-
rist destinations at the state and local community levels, covering three key topics: theories, stra-
tegies, and assumptions underlying the ,Urban Renaissance”. The study pays special attention
to the development of the current urban crime policy agenda and the role of communities in these
programs. Undoubtedly, these issues are the basis for increasing the satisfaction of visitors to
destinations with the tourism service they receive.

The study by Fida, B.A., Singh, D., and Ahmed, U. (2023)/ [4] also points to ensuring satisfac-
tion with the service received as a factor in the growth of tourist flows. Based on the results obta-
ined, the authors believe that the Indian government should reduce the cost of living, especially
for foreign tourists, by exempting them from paying goods and services tax and other taxes such
as airport taxes, VAT refunds on goods produced in the country, etc. In addition, it is emphasized
that the state should ensure the safety of foreign tourists.

Practitioners working in the United States, the Netherlands, Greece, Turkey, Spain, and the
Czech Republic place revitalization in a context that allows for reflection on practices that are
slocal“ but shaped by international processes and examples that provide insights into both urban
and rural development. (Diamond et. Al (2010) [3].

It should be noted that the GSTC Criteria are intended to be used in destinations of all types
and scales. At the same time, they do not take into account possible large-scale military opera-
tions, destruction of destinations, and, of course, future recovery and sustainable development.
At the same time, Ukraine faces the challenge of dealing primarily with the consequences of the
destruction of tourist infrastructure and historical and architectural monuments. A separate prob-
lem is to overcome the socio-economic shock caused by Russia’s aggression against Ukraine.
The formation of the institutional environment and the creation of effective tools for economic
support for the sustainable development of tourist destinations should be aimed at solving these
problems.

Therefore, the purpose of the article is to summarize the global experience of restoring tourism
infrastructure in the postwar period and to create conditions for the sustainable development of
local tourist destinations and Ukraine as an aggregate tourist destination.
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1 Key indicators of development of the tourism industry in Ukraine
until 2022

Five years ago, the tourism industry was a leading player in Ukraine‘'s economy. Gross value
added (at current prices) generated directly in the tourism sector amounted to 4.9% in 2018, 4.9%
in 2019, and 3.6% of GDP in 2020. In 2020, the tourism (visitor) services industry (excluding tou-
rism-related retail trade) employed 536,211 people. In total, this figure covers about 4% of the
total employed population of Ukraine. In 2020, 38,514 people were employed in the field of visitor
accommodation [8]. The share of tourism under the item ,Travel” in the balance of payments of
the system of exports of goods and services over the past 5 years has ranged from 2.24% in 2018
to 0.15% in 2020. On the other hand, the share of tourism has changed (according to the Travels
item in the balance of payments system) in the import of goods and services from 9.8% in 2018
to 5.8% in 2021. It is worth noting that in 2022, the share of travel in imports was 23% due to the
massive emigration of Ukrainian citizens abroad. (State Statistical Service of Ukraine,2024/ [21]).

The share of tourism in exports of services (excluding goods) was approximately 7% in 2018-
2019 and 0.8% in 2020. The share of tourism in imports of services ranged from 33 to 48% in
2018-2019. Also, it is important to note that these data do not take into account the ,Transport*
item in the Balance of Payments of Ukraine, ( State Statistical Committee of Ukraine, 2020 [1])

2 Analysis of the experience of tourism recovery in countries
after military

During the imposition of martial law in Ukraine, the tourism industry suffered significant finan-
cial losses. According to preliminary estimates, they amount to more than 193 billion. According
to the documented losses, 348 religious sites, 703 cultural centers, 82 museums, 157 hotels and
restaurants, and 8 sports stadiums were damaged in Ukraine, mostly in 13 regions of the country:
Kharkiv, Kherson, Chernihiv, Dnipro, Donetsk, Kyiv, Luhansk, Lviv, Mykolaiv, Odesa, Sumy, Za-
porizhzhia and Zhytomyr. As of September 1, the share of direct damage to the infrastructure of
culture, religion, and tourism amounted to USD 2.2 billion. In total, at least 1800 cultural facilities,
348 church facilities, 343 sports facilities, and 164 tourism facilities were damaged or destroyed
during the war,(KSE (2024)/[11].

The loss of national cultural heritage is difficult to assess not only in terms of the physical value
of objects but also in terms of their cultural value. The 1954 Hague Convention, which Ukraine
acceded to in 2020, obliges countries to refrain from committing hostile acts during armed conflict
Yermachenko et al.(2023)/[27].

According to the national cultural heritage registers, there are about 15.5 thousand cultural
heritage sites in Ukraine, of which about 1.2 thousand are of national importance and 14.3 thou-
sand are of local importance. These objects are divided by type into historical, architectural, and
archaeological monuments, landscapes, monumental art objects, and gardening art objects.

According to preliminary estimates by the World Tourism Organization (UNWTO) (2024)/ [22],
the war has already caused losses to cultural tourism sites worth USD 1.1 billion and historical
tourism sites worth USD 19.3 billion. The military conflict in Ukraine has caused the greatest
damage to intangible cultural heritage and intrinsic values of spiritual, symbolic, and emotional
significance, as well as the creative industry.

According to the latest estimates by the World Bank(2024)/ [19]. as of February 24, 2023, the
total direct damage to the tourism and culture sector was estimated at USD 2.6 billion, and the
total damage due to military events was estimated at USD 15.2 billion. Direct losses include USD
1.7 billion for historic cities, buildings, and cultural monuments; USD 143 million for damage to
movable cultural property and collections; USD 150 million for damage to buildings, workshops,
and studios of cultural and creative industries; and USD 650 million for damage to tourist attrac-
tions. The losses include lost profits due to business interruptions in tourism, art, sports, enter-
tainment, and recreation, as well as the protection of valuable assets. The cultural and creative
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industry ($10.8 billion) and cultural tourism facilities ($3.2 billion) suffered the greatest losses.
[20].

The war makes many people think that foreigners will not come to our country, but we are con-
fident that after the war is over, we will eventually see a significant interest from foreign tourists
and investors. There are many examples in world history when countries recovered easily after
prolonged hostilities and offered their guests a variety of tourism products.

Several countries, such as Bosnia and Herzegovina, Croatia, Montenegro, Georgia, and Isra-
el, have embarked on a path to rebuild their tourism industries after recessions caused by violent
conflicts. When peace comes, the need for recreational tourism will increase. Years of pandemic
and months of war have negatively affected the mental health of citizens. It will be possible to
restore the emotional state with the help of relaxation tours.

Recently, so-called ,black® tourism has been gaining popularity among tourists. Some trave-
lers want to experience extraordinary sensations and want to see places that have a bad reputa-
tion. The author of the term ,black tourism® is Professor J. Lennon of the University of Glasgow,
who explains the desire of people to visit places where bloody battles were fought, people died,
natural disasters, and cataclysms occurred. And so, when doctors, military, and rescuers leave
the destroyed places, tourists come: the bloody and mutilated territory becomes a popular tourist
destination, Lennon and Foley(2000)/ [13].

An example of the so-called ,black” tourism is Bosnia and Herzegovina, where tourism is part
of the memory of the 1992-1995 war and the memory of people who died during the armed con-
flict. This special type of tourism conveys key information about the war, war crimes committed,
the suffering of the civilian population, and the tragic fate of people in the camps, as well as the
occupation of Sarajevo, International Tourism Highlights( 2001)/ [7]. According to official data,
Bosnia and Herzegovina has seen an increase in tourist arrivals of more than 20% per year sin-
ce 1995. The World Tourism Organization predicts that by 2020, Bosnia and Herzegovina will be
the third most developed country in the world in terms of tourism. In 2010, Sarajevo was ranked
among the top ten cities visited by the Lonely Planet guide(2024)/ [14]. In 2019, the total contri-
bution of tourism to the country‘s economy was 10.5%.

Today, there is also a negative example of tourism development in Croatia, which collapsed
during the war in the 1990s,( International Tourism. Key Points. (2023)/ [9].) Only after 2000, with
the help of tourism business participants, such as airlines, hotels, restaurants, and travel compa-
nies, did the gradual development of tourism become possible. Accordingly, foreign investment
began to flow into the country, and the state began to promote tourist destinations abroad. The ra-
pid growth of tourism has had a significant impact on the Croatian economy. Currently, 10 million
tourists visit the country every year, generating significant revenue and accounting for approxi-
mately 15% of Croatia‘'s GDP. Subsequently, this influenced the development of coastal hotels
and improved tourist infrastructure, restaurants, and created the possibility of building new ports.
In the post-war period, the Croatian government created the Tourism Development Program to
attract tourists first from European countries and then from all continents. The Croatian National
Tourist Board and large travel agencies from Croatia attended all tourism congresses and exhi-
bitions in Europe, America, and other continents. This was done to show the truth about Croatia
as a newly established country and a new tourist destination known for its world values: Dubrov-
nik, Korcula, Hvar, national natural gems, and cultural attractions [25]. According to the Croatian
Statistical Office, before the coronavirus pandemic, the country's tourism revenues were growing
by 11% per year.

The next country to consider the impact of the war on tourism is Israel, which, despite the hos-
tilities, has ensured the development of tourism. Military conflicts have naturally affected tourism
in the country, but it adapts relatively quickly and does not remain at a stagnant stage, Kalmy-
kov(2020)/[10])/

During the 1982 Lebanon War, the longest conflict in southern Lebanon (1985-2000), and the
First Palestinian Intifada (1987-1993), Israel lost one in four tourists and, accordingly, more than
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half a billion dollars in revenue between 1980 and 1990.p. The second period of stagnation in Is-
rael’s tourism industry (from 2000 to 2005) also coincides with a long-term military conflict — the
Second Palestinian Intifada (2000-2005) [24]. The most successful periods of tourism develop-
ment in the 21st century were the peaceful times for Israel from 2005 to 2010 and from 2015 to
2019. Thus, in 2019, the number of visits to the country by foreign tourists increased to a record
4.55 million people.

This was followed by a worldwide drop in tourist arrivals, which also affected the performance
of Israel’s tourism industry as depicted in Fig. 1.

Fig. 1 Dynamics of the number of foreign visitors to Israel in 1970-2021

Source: formed by the author based on the databases [24]

Tourism in this country has always been one of the key sectors of the economy. It accounts for
5% of all exports and 6% of jobs Therefore, each case of escalation of military conflicts deprives
Israel of one in four tourists and more than half a billion dollars in revenue [18].

The experience of Georgia, which came under Russian aggression in 2008, is interesting and
useful for Ukraine. In general, Georgia‘'s experience shows the rapid development of inbound
tourism in the post-war period. The summer and autumn tourist season of 2008 was very difficult
due to the armed conflict, which resulted in low demand for travel to Georgia and low occupancy
of accommodation facilities in the following year 2009, Gelantia (2017)/ [5].

As a result, the country needed to recreate the image of a safe and attractive tourist destina-
tion. Therefore, the Georgian government has taken several effective measures to overcome the
consequences of the war period in the tourism sector. This eventually led to the revival of the
tourist flow. Let's look at the trend of tourist visits to Georgia for the period from 2007 to 2017,
depicted in Tab.1.

Tab.1 Dynamics of tourist flows in Georgia, 2007-2017

Georgia
Year
Fluctuations in the number of tourists, %. | Number of tourists, million people

2007 1.05 1070193
2008 1.29 1226236
2009 1.50 1162791
2010 2.03 1 354667
2011 2.71 1 334646
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2012 411 1514012
2013 4,95 1 206527
2014 5.03 1010093
2015 5.26 1 050362
2016 5.39 1 026065
2017 6.48 1202114

Source: formed by the author based on the databases [18]

The main conclusion of the Ministry of Tourism and Resorts of Georgia about the consequen-
ces of the war with Russia in 2008 is that after the military conflict, Georgia became much better
known to foreign tourists. Before the conflict, only 2-3% of the world‘s population had heard of
Georgia, and only after the war did foreigners discover it as a tourist destination with significant
potential. Attracting active investors made it possible to develop tourism, which opened the coun-
try to the world and gave impetus to the development of the economy as a whole.

Based on the study of the dependence of the successful development of the tourism industry
of countries on political and security conditions, we will try to assess the possibilities and poten-
tial of Ukraine to return to the state of a sustainable tourist destination in the post-war period. To
do this, we will first analyze the dynamics of tourist flows to Ukraine from 2009 to 2020, Tab.2

Tab 2 Entry of foreigners and stateless persons into Ukraine and departure of Ukrainian
citizens abroad according to the State Border Guard Service of Ukraine

Year Etr;:tr;(gsfogg:ggﬁgs ﬁ:g D_e_parture of Ukrainian Balance
Ukraine citizens abroad

2009 20798342 15333949 5464393
2010 21203327 17180034 4023293
2011 21415296 19773143 1642153
2012 23012823 21432836 1579987
2013 24671227 23761287 909940
2014 12711507 22437671 -9726164
2015 12428286 23141646 -10713360
2016 13333096 24668233 -11335137
2017 14229642 26437413 -12207771
2018 14342290 27976681 -13634391
2019 13709562 29345897 -15636335
2020 3382097 11251406 -7869309

Source: formed by the author based on the databases [14]

From 2009 to 2013, there was a steady increase in the number of foreigners and stateless
persons entering Ukraine. This became possible due to the country’s economic and political sta-
bility stage. The hosting of the European Football Championship jointly with Poland in 2012 was

232



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

of particular importance. In compliance with UEFA’s conditions, airports, railway and bus stations,
stadiums, urban transport systems, stadiums, hotels, urban infrastructure facilities, etc. were built
or underwent major reconstruction in the four host cities. The country received a large number
of visitors in 2012. It became better known in the world for its hospitality and certainly hoped to
capitalize on its renewed tourism potential in the future. But since 2014, as a result of the Rus-
sian invasion of Ukraine, the annexation of Crimea, and the occupation of parts of Donetsk and
Luhansk regions, tourist arrivals have halved.

The longer the war in Ukraine lasts, the more the economy as a whole and tourism as one of
the most security-sensitive industries will suffer. Such forecasts are confirmed by the conclusions
of the European Travel Commission (ETC) [18]. It is believed that Russian aggression has not
only become a serious obstacle to the recovery of the country’s tourism industry after the pan-
demic but also encourages tourists to consider alternative destinations in other countries. Accor-
ding to the analysis of the most promising foreign tourist markets in Europe, travelers from many
countries, unfortunately, will significantly reduce their presence in various tourist destinations in
Ukraine, as in the previous two years. [19].

3 Steps to restore tourism in Ukraine in the postwar period

Based on an assessment of the current experience of some European countries that have
suffered acts of external aggression in restoring tourism, we can make some assumptions about
the future development of tourism in Ukraine in the postwar period with a certain degree of error.
In our opinion, there is a certain probability that the tourism sector can be used as a driving force
for the recovery of the national economy.

To restore Ukraine‘s position in the post-war international tourism market, it is necessary to
create a new effective system of rational relations between all market players to address new
challenges [23]. Their proper integration will ensure synergistic relations and strengthen interac-
tion.

1. Restore and reconstruct tourism facilities in Ukraine that have been affected by mili-
tary events and further involve them in the tourism sector. This is an important and neces-
sary step to restore the lost or destroyed natural, cultural, and mental tourist destinations, as well
as to restore the practical importance of these objects in public life.

2. Mine clearance. An important area for the restoration of tourist destinations in Ukraine,
especially coastal ones, is the rapid demining of coastal tourist areas, which, according to ex-
perts, cover an area of about 20 thousand square kilometers Pelts, (2022) /[16]. This will certainly
require significant time and financial costs. If this is not done, most coastal tourist destinations
will become unsafe and inaccessible for several years until the area is completely cleaned up.
As a result, this will lead to large losses for the tourism industries in the respective regions State
Statistical Service of Ukraine(2024)/[15].

3. Targeted funding for the revitalization of destroyed areas to restore tourism. Accor-
ding to Ukrainian experts, the total needs of the tourism and culture sector for funds for the resto-
ration and reconstruction of the industry over the next 10 years are estimated at approximately
USD 7.0 billion. This amount includes USD 2.3 billion for short-term needs (2023-2026) and USD
4.7 billion for medium- and long-term needs (2027-2033) related to the revitalization of the busi-
ness environment in the tourism sector of Ukraine. Attracting foreign direct investment (FDI) to
the tourism sector and revitalizing the business environment of the tourism sector in Ukraine sho-
uld be an extremely important task today.

4. Accelerated introduction of digital technologies in the development of the tourism in-
dustry. It is necessary to create equal conditions for the development and operation of all travel
companies based on digital platforms for the implementation of public services, to make them
more transparent, convenient, and efficient [20]. For example, the creation of the Diia portal al-
lowed small tourism companies to quickly register their business, obtain several necessary do-
cuments to establish professional activities, etc.
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5. Development and implementation of an investment plan. For the successful and susta-
inable development of the tourism industry in the post-war environment, a comprehensive, sys-
tematic, and balanced approach to investment is required. The government should adhere to
a single investment strategy and identify several priorities for attracting individual investments
Stryzhak et al.(2024)/[17]. The spatial and territorial aspects of tourism development (investments
in high-potential areas) should play a key role in creating a favorable investment climate for the
tourism industry in the economy; and create opportunities for the development of the resource
potential of the tourism sector of Ukraine (investments in underdeveloped segments of the tou-
rism business); and create real market and economic conditions for the development of entrepre-
neurial activity (transparency and efficiency of tourism product promotion).

To prepare medium- and long-term investment projects, the authorities should conduct a com-
prehensive analysis of the losses of the tourism industry from military events and create a map of
investment and recovery priorities. effective functioning of tourism enterprises and destinations
in Ukraine Yermachenko & Bandura(2023)/ [26]. Such investments can consolidate the efforts of
key players in the tourism sector, improve the functioning of tourism in the context of recovery
and transition to sustainable development after prolonged martial law, and ensure its effective de-
velopment in the future stable peaceful time. This will increase the competitiveness of Ukraine’s
tourism industry in the domestic and international markets.

4 Tools to stimulate the restoration and development of tourism
in Ukraine

To fulfill their role, state and regional authorities should actively use market mechanisms to re-
gulate the development of tourism enterprises in certain territories, especially in the eastern regi-
ons that suffered the most from aggression and where business activity needs to be restored first.
This is possible, among other things, through the implementation of a kind of Marshall Plan by
using economic instruments aimed at restoring and sustainably developing tourist destinations.

Some of the tools listed in Tab. 3 are widely used, while others are proposed for the first
time. Thus, it is proposed to develop and implement a budget program ,Financial Support for the
Restoration and Development of Infrastructure in Certain Affected Areas for Tourism Develop-
ment“, which should contain both intuitive and economic levers of influence on the development
of tourist destinations in Ukraine.

Tab. 3 Economic Instruments for the Development of the Tourism Industry in Ukraine in
the Postwar Period

NO | ECONOMIC INSTRUMENTS FORMS OF IMPLEMENTATION, DIREC-
TIONS
1 |Concessional loans Loan under the government program with

a significant discount on the interest rate for
the development of tourism business

2 Additional payment from the state budget to

Dotations balance the budgets of territorial communi-
ties — which include tourist destinations

3 | Subsidies Financial or other support by state authori-

ties for the formation and export of tourism
services, due to which the subject of eco-
nomic and legal relations of the export coun-
try receives benefits

4 |Grants Gratuitous financial assistance provided for
the implementation of a specific project for
the development of a tourist destination
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5 | Securing government orders for business Targeted construction of real estate, trans-
port, communications, and social infrastruc-
ture of a tourist

5 | Financing environmental costs Implementation of environmental protection
measures at the request of local communi-
ties with funding from the State Environmen-
tal Protection Fund

6 | Technology and innovation transfer State support and preferential lending for the
purchase of state-of-the-art goods/services
obtained for the development of a tourist
destination

7 | Direct financial support The amount of expenditures envisaged in
the State Budget of Ukraine as the budget
program “Financial support for the restora-
tion and development of infrastructure of cer-
tain affected areas for tourism development
8 |Preferential tariffication of utilities Preferential tariffs for the supply of heat, en-
ergy and water

9 |Benefits for regulatory/licensing activities of | Construction of social housing for employ-
the enterprise ees of priority tourism

10 |Local budgets of individual agglomerations | Compensation to local budgets for privileges
and administrative territories (reduction or deferral of tourist tax, land and
real estate taxes) granted to tourism entities

Source: formed by the author

The proposed measures, in the author’s opinion, will contribute to both the accelerated resto-
ration of the destroyed and the development of new tourist destinations that meet the criteria for
sustainable development set by the Global Sustainable Tourism

Conclusion

In the current economic environment of Ukraine, shaped by global external challenges, the
tourism industry has found itself in a difficult economic and security situation. In 2014-2014, as
a result of external military aggression, there was a sharp decline in domestic and especially in-
bound tourist flows and, as a result, a decrease in the industry’s profitability.

The paper assesses Ukraine’s ability to restore and return to a sustainable tourist destination
in the post-war period. For this purpose, a comparative analysis of the experience of four Euro-
pean countries that have experienced large-scale conflicts and external aggression over the past
30 years was carried out. The analysis concluded that Ukraine has a high potential to restore its
tourism industry. To realize these opportunities, recommendations for the revitalization of tourist
destinations have been developed, steps have been developed and economic instruments for
this process have been proposed. The process of recovery and future sustainable development
should be managed by state institutions and local governments.

In our opinion, the development of tourism in Ukraine after the war will include the following
tasks:
- institutionalization of tourism at the national level as a powerful sector of the economy;
- adapting the tourism offer in Ukraine to new consumer preferences and sensitivities;
- creation of a project for the restoration of business entities operating in the tourism sector
together with key stakeholders;
- providing support at the state and local levels for the development of tourist destinations;

235



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

- Development of economic instruments to support the development of Ukraine‘s tourism
industry in the postwar period;

introducing new ways of promoting and selling tourism products that will meet the requirements
of Ukraine’s post-war development as a tourist destination.
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Abstract

This study investigates the macroeconomic prerequisites, political motives and scientific and
methodological foundations of the strategic partnership between Slovakia and China with the
key role of Chinese Foreign Direct Investment (FDI) within the context of the broader Visegrad
Four (V4) countries as part of the Belt and Road Initiative (BRI). Utilizing such approach, this re-
search first identifies the capabilities and needs of the Chinese economy within the framework of
the economic dynamics of V4 countries in the context of EU investment policy amidst a volatile,
uncertain, complex, and ambiguous global environment. The study highlights that despite the
significant global investment expansion by China, its OFDI flows in Slovakia and the V4 countries
remains relatively low and does not have a noticeable impact on the economy. A comparative
analysis from 2007 to 2021 of the Slovak economy and V4 countries provides in insight which
confirmed that need for such capitals as well as for adequate win-win investment strategies is
quite high, since neither Slovakia nor other V4 countries over the 20 years of EU membership
have failed to get out of the “middle income trap”, despite market transformation their economies
and generally positive evolutionary dynamics. Meanwhile, the development of such strategies for
global investment interaction between economies of different sizes and fundamentally different
nature in a heterogeneous institutional and regulatory space requires its own innovative scientific
and methodological support and cannot be successfully solved at a purely pragmatic level. As
a sequence, due to limited R&D potential of Slovakia alone, this will require international cooper-
ation of research efforts, at least within the framework of V4 group.
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1 Introduction

The low current and projected economic dynamics of the European Union (only 0.9% GDP
growth in 2024, expected 1.5% in 2025 and 1.8% in 2026) against the backdrop of a reces-
sion in the German economy (-0.1%; 0.7% and 1.3%, respectively) and not much better indica-
tors in France (1.1%; 0.8% and 1.3%) with a fairly high (about 6%) level of average European
unemployment (EC2024), objectively pushes the Visegrad Four (V4) countries, which are in the
captivity of the “middle income trap”, to independently search for new market opportunities for
the growth of their economies. This “trap” actually preserves the situation in which 89% of the
European wealth is concentrated in Western Europe (more than US$ 97 trillion in 2022), while
Eastern Europe accounts for 11% (about US$ 12.5 trillion) (UBS2023). In these conditions, each
of the V4 countries is trying to find its own model of accelerated growth of national wealth by
capitalizing on the associated opportunities. In particular, the most successful dynamics of such
outstripping growth due to closer integration into production and technological chains with Ger-
many was demonstrated by the Czech Republic, which more than doubled its wealth (222%) in
the first decade of the 21st century and managed to increase it by 113% in the difficult post-crisis
years of 2010-2023. It is followed by Hungary, which is trying to consolidate its role as a global
transit innovation and investment hub connecting Central Eastern Europe (CEE) with Central
Asia, Chiba and Russia. This allowed it to grow its national wealth by 169% in the first decade and
by 109% in the post-crisis period. As a result, these two V4 countries entered the list of the top
10 most successful asset growers, led by Kazakhstan (676% and 190%, respectively), mainland
China (588% and 185%) and Qatar (988% and 157%) (UBS2024).

Against this background, Slovakia’s dynamics, as our analysis will show, are considerably more
modest, with a tendency towards a relative weakening of its capital position in the V4 group. Its
economy, moreover, has found itself in a particularly difficult situation due to the ongoing situation
in Ukraine, due to its dependence on supplies of Russian gas and oil transited through the Ukrai-
nian pipeline system, as well as on imports of Ukrainian iron ore for its own metallurgical produc-
tion. At the same time, the market consequences of this war have a negative impact on the export
of cars produced in Slovakia, which constitutes about 40% of its volume, although, at the same
time, it revives the supply of other types of technological products, which in general reach 2/3 in
the structure of Slovak exports. Therefore, in order to maintain the projected GDP growth rates
(2.2% in 2024, 2.3% in 2025 and 2.5% in 2026) (EC2024), taking into account the lower dyna-
mics of the leading EU economies, the Slovak government will need its own innovative models,
strategies and new technological partners in the current conditions. The latter becomes quite ob-
vious from the fact that against the background of a fairly high index of Economic complexity tra-
de, which amounted to 1.32 in 2022 (25th place in the world out of 133 countries), the indicator of
Economic complexity technology’s is already significantly lower (0.4 and 43rd place out of 96), and
according to the index of Economic complexity research, Slovakia even demonstrates a negative
indicator (-0.58), ranking 90th in the ranking of 135 countries (OEC2023). In this sense, the deve-
lopment of such an innovative model and strategy is becoming a very difficult problem.

As for new technology partners, it is from this perspective that it is worth analyzing the con-
sequences of the visit to Beijing of a very representative Slovak delegation, consisting of 8 mi-
nisters headed by the Prime Minister of Slovakia Robert Fico and 56 representatives of leading
business companies and associations, which took place from October 31 to November 5, 2024.
During this visit, on November 1, the “Joint Statement between the People’s Republic of China
and the Slovak Republic on the Establishment of a Strategic Partnership”, based on “principles
of mutual respect, equality, mutual benefit, and win-win cooperation” (SP2024) was signed. This
refers to a strategic partnership in both the political and economic, as well as humanitarian and
international relations spheres. In particular, in the economic sphere, the parties “will strengthen
cooperation on green development in such fields as new materials, new infrastructure, clean
energy and sustainable development”, including “green technology, recycling, waste treatment
.., CO, emission reduction technologies and ... diversification of energy resource supply, thereby
enhancing energy security and promoting the transition to sustainable low-carbon energy sour-
ces such as solar, vehicles, geothermal and wind power” (ibid, p.2.4). Undoubtedly, each of the
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listed areas of cooperation in the current conditions is simultaneously becoming both a space for
global competition for leadership and markets, and, at the same time, the forefront of coordinated
international innovation efforts within the framework of 17 UN Sustainable Development Goals
(SDGs), including in the fight against global warming, environmental protection and the preser-
vation of biodiversity.

However, this kind of coordination in the current conditions of increasing geopolitical frag-
mentation, geo-economic confrontation and extreme geostrategic uncertainty is in itself a se-
rious problem and a global innovation challenge. Especially in the case of strategic partnerships
between countries of different sizes, developing, moreover, on the basis of fundamentally diffe-
rent national economic models from the point of view of the Investment Development Path (IDP)
model (Dunning 1981, Dunning and Narula, 1996). In particular, the Chinese economy, having
significantly strengthened its global positions as a result of the global financial crisis of 2007-
2009, in the post-crisis period not only successfully remains at the stage of sustainable globaliza-
tion, but in recent years has also firmly played the role of a world leader in the design, investment,
configuration and management of Global Value Chains (GVC), having displaced two other global
hubs — the United States and Germany. In combination with the infrastructure “Belt and Road Ini-
tiative” (BRI), the Silk Road Fund, the Asian Infrastructure Investment Bank and related organiza-
tions, China has actually created an institutional framework for the practical implementation of its
own proactive strategy for the infrastructural reconstruction, primarily of the Eurasian continent,
and therefore, and the globalization of the Chinese economy. As a result, Western countries, pri-
marily the US and the EU, were put in a reactive position, including in the form of strengthening
the policy of protectionism and “techno-nationalism”. In turn, this complicates the situation of the
CEE economies, which are objectively interested in the influx of Chinese investments, including
infrastructural ones, as well as, in general, the group of “17+1” countries united for joint parti-
cipation in the implementation of the BRI, although it has turned into the “14+1” club after the
withdrawal of the Baltic States.

Of course, this further problematizes Slovakia’s political choice in favor of a strategic part-
nership with China, which is already rich in risks associated with the peripheral position of its
economy in the EU market space (Rod 2024). And since the strength of economic interaction is
theoretically described using the Gravity Model (GM) and is directly proportional to the economic
potential of the countries and inversely proportional to the distance between them, then in the
case of Slovak-Chinese cooperation, despite all the attractiveness of the “win-win strategy”, Chi-
na will most likely be the beneficiary. In the case of dyadic interaction between two comparable
countries in a homogeneous environment, this leads to a result known in economic theory as
the “Mathew effect”, when, due to the corresponding distribution of jointly created added value,
the more economically strong, and therefore richer country, becomes even richer, and the poor
one becomes even poorer. However, in the case of China, everything is much more complicated,
because it managed to become one of the main beneficiaries of economic globalization even
in interaction with developed economies (Rodrik 2012), which was a consequence of having its
own effective model of institutionally managed development. This is what allowed the Chinese
economy to confidently overcome the “low income trap”, and now steadily demonstrate positive
dynamics in the growth of average income indicators.

Against this background, Slovakia, as the analysis shows, is firmly trapped in the “middle in-
come trap”, with signs of a relative weakening of its position in the V4 group. At the same time,
in the case of the Slovak-Chinese strategic partnership, we will be talking about the interaction
of equal economies in a heterogeneous market environment, which is a very complex scientific
problem, the non-trivial solution of which will undoubtedly require creative innovative approa-
ches and the presence of its own inclusive model of such interaction in the interests of joint de-
velopment. Only then will it be a truly win-win cooperation, but the creation of such a model in
modern VUCA (Volatility, Uncertainty, Complexity and Ambiguity) conditions in itself becomes
a global innovation challenge. Moreover, a challenge not only for Slovakia and the V4 coun-
tries, but also for the European Union as a whole, an adequate response to which has not yet
been found. In particular, this is evidenced by the uncertainty associated with the freezing and

240



Verejna sprava a regionalny rozvoj / Ekonémia, manazment a marketing

shelving of the China-EU Comprehensive Investment Agreement (CIA) in March 2021, only
three months after the successful completion of negotiations. If the decision to sign the do-
cument on strategic partnership in Beijing was made taking into account all these circumstan-
ces, then Robert Fico could rightfully call the resulting visit the most important event of the year
and practical confirmation of the Slovak government’s course on “all-azimuth diplomacy” (The
Diplomat, November 15, 2024). And it is quite natural that this turn towards Beijing and such
diplomacy caused a mixed reaction in Europe: “This framework is a euphemism for a policy of
naive pragmatism that strives to build economic relations with any country, regardless of politi-
cal regime and values, or the security implications and broader geopolitical ramifications. Fico’s
government has promised to reinvigorate economic diplomacy, and even rebuild the relationship
with Russia” (Ibid).

Now, refuting this accusation of “naive pragmatism” within the framework of strategic partner-
ship with China will require searching, in addition to the need to develop our own innovative mo-
del of co-development, for some new, fifth version of the strategy for its implementation, since
the four known ones (prescriptive, emergent, competitive and RCC-based (resource-, competen-
ce- and capability-)) (Stonehouse and Snowdon 2007) are unlikely to lead to such a result. As
a consequence, this puts Slovak science, as well as the entire intellectual potential of V4, before
the need to search for new creative and non-trivial innovative solutions capable of extracting the
maximum benefit from the enormous potential opportunities associated with Chinese Foreign
Direct Investment (FDI), while minimizing the global political and economic risks they introduce.
From this point of view, FDI represent a very effective tool of economic growth and development,
acting at the micro level of Multinational Enterprises (MNE) through the international expansion
of its subsidiaries. In this sense, their Outward FDI (OFDI) are at the same time the main reason
instrument of “soft power” in the framework of economic globalization. Due to such role and com-
plex nature of their internal and external transforming influences, OFDI are the focus of attention
of various scientific disciplines and, above all, International Business (IB), which considers the
investment behavior of MNEs in global political and economic space. And since the main function
of science is to reveal general patterns and specific features of the phenomenon under study,
then the problem of FDI analysis in practice comes down to identifying a complex set of objective
(primarily macroeconomic) and subjective (institutional and political and regulatory) prerequisi-
tes for investment decisions, as well as internal corporate preferences and socio-psychological
motives, which in theory of IB are called as determinants, drivers and motives (DDM), respecti-
vely (UNCTAD1998). This happens because it is impossible to describe such a complex set in
terms of classical scientific rationality due to the lack of a mathematically rigorous theory of the
firm/MNE (Seniuk et al, 2023). Therefore, in practice we have to use simplified theoretical ne-
oclassical models of MNEs and their OFDI, which do not cover the entire set of typical cases of
investment interaction in heterogeneous environments (Seniuk, 2012, PhD dissertation thesis).
With the assistance of such models, the analysis of empirical data is carried out with using the
DDM methodology modified by UNCTAD in 2006.

However, DDM identification of Chinese FDI in Slovakia goes beyond the scope of this study,
the main purpose of which is to analyze the general predominantly macroeconomic prerequi-
sites of the Slovak-Chinese strategic partnership, in a word and scientific and methodological
problematization and a preliminary search for ways of de-problematization, necessary for the
development of practical recommendations and adequate investment strategies. This means
that, first of all, we must identify their determinants both from the perspective of the capabili-
ties of the Chinese economy and its needs in the EU economies, considering investment in the
creation of the subsidiaries in Slovakia and V4 countries as a model of entering the European
market space. On the other hand, the possibility and feasibility of such FDI depends no less on
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the needs and preferences of the Slovak side and the EU investment policy in the context of
the place and role of the V4 countries and Central and CEE countries in general as a global in-
terface in the framework of BRI. From this point of view, this paper is primarily problematic and
staged in nature.

2 Comparative Analysis Of The State And Needs Of The Slovak Eco-
nomy Against The Backdrop Of Chinese Ofdi In The Context Of His-
torical Dynamics In V4 Countries (2007 — 2021). Problem Statement

2.1 Challenges and opportunities of Chinese investment for EU and Slovakia

China, as our recent analysis shows (Seniuk, to be published), has become the most powe-
rful of the Big 3 (including USA and Germany) global industrial and innovation centres for the
designing and formation of GVC, which have recently been in the process of intensive recon-
figuration and digitalization. At the same time, Beijing is actively turning Central Asia into its
modern global innovation and industrial hub as a part of the construction of the transcontinental
infrastructure bridge connecting Asia and Europe (Seniuk, 2022) and requiring for its effective
future use a similar hub in Central Eastern and Southern Europe in the framework of the BRI.
Of course, such a need of the Chinese economy is supported by impressive, albeit restrained
in recent period, China’s investment expansion. Moreover, all this happened in a historically
short period of time, less than half a century, during which China moved from the last to the
first, and from an importer of initially very meagre FDI, it became one of their largest exporters
of its capital. During the 2007-2009 crisis, China significantly strengthened its global economic
and investment position, and FDI inflows in 2008 exceeded the US$ 100 billion for the first time,
and in 2013, Chinese OFDI also exceeded this mark. In the period since the BRI was announ-
ced in 2013, inflows and outflows began to converge, and in 2015, OFDI flows outpaced FDI
ones for the first time (US$145,7 B against 135.6 B), alternating with each other as leaders in
subsequent years, which in terms of the IDP model indicates the Chinese economy’s steady
presence in stage of globalization. And even during the difficult period of the US-China tariff
war and pandemic years for China, the attractiveness of its economy for FDI steadily increa-
sing from US$ 138.1 billion in 2018 to US$ 189.1 billion in 2022, slightly decreasing, along with
the global flows, in 2023 to US$ 163.3 billion, nevertheless firmly ranking second in the world
after the United States (UNCTAD2024, pp.157, 160). As a result, the stock of Chinese OFDI is
rapidly growing, only in 2015 for the first time exceeding the level of one trillion USD, in 2019
easily surpassing the 2 trillion mark and by the end of 2094, it seems, that Beijing will confide
take the US$ 3 trillion level (ibid).

Undoubtedly, such an intensive Chinese global investment expansion contributed, at the same
time, to strengthening the role of China as a GVC Integration hub, which led to a steady increase
in the share of intermediate goods and services in its foreign trade, reached in 2020 62.3% of the
total export and import flows. At the same time, the lowest level among 21 sectors, oriented on in-
ternational cooperation, was demonstrated by agriculture (38.3%) and wholesale trade (47.7%),
while the highest level, exceeding 80%, was characteristic of the textile, wearing and shoes in-
dustry (80.9%) and machinery and equipment (80.3%) (CSE2023, Tab. 3-21), which is especially
interesting for the strategic partnership with Slovak economy. A specific feature of Chinese ex-
ports, moreover, is the rapid growth of its high-tech component, which in 2023 alone grew by 6%
and reached a share of 19% in total exports, while the ratio of branded goods during the same
time increased by 9% to the total 21% (CFP2024). Of course, the geopolitical and geo-strategic
upheavals of 2022 have also caused long-term transformative specificities, which led to the in-
tensification of its political fragmentation and tightening of geo-economic competition, especially
in the field of military and high technology. As a result, this objectively leads to an increase in the
role and importance of high-tech companies, including innovative MSMEs. All this significantly
updates the request for theoretical and empirical research into the current dynamics of Chinese
OFDI in V4 countries, and in particular in Slovakia.
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Therefore, in the case of Chinese investments in Europe, the area of special attention of the-
ir MNC is the scientific and technical potential of the recipient countries and host companies.
This takes into account that such OFDI has a significant reverse technology spillover effect, but
the home country must have a certain degree of absorption capacity and meet the absorption
threshold in order to digest, absorb and transform the spillover technology, so the reverse tech-
nology spillover effect of OFDI mainly occurs in countries and regions with a relatively high level
of economic sophistication. Undoubtedly, in light of ongoing political changes and electoral pre-
ferences of the CEE countries, the relevance of the influence of these processes on the regional
investment landscape is increased. Of course, the contextual framework for analyzing and mo-
delling this landscape is set by the overall political relations between major powers, where the
historical dynamics of China-EU trade and investment relationship is an important cornerstone
support them. In short, the current general situation of dramatic increase in VUCA characteristics
of the modern world brings both new threats and new opportunities for the CEE countries. In the-
se conditions, the study of these new opportunities for Slovakia in the context of the V4 dynamics
and Chinese-EU investment prospects is significantly updated.

2.2 The Slovak economy and its investment trends in the context
of the evolutionary dynamics of the Visegrad Four (V4) Group

Against the backdrop of China’s Investment dynamics, the capabilities of the V4 countries
look much more modest. As can be seen from Tab. 1a and 1b, over the past 5 years we see that
the Polish economy is the most attractive for FDI flows, receipted almost us$ 29 billion in 2023
against 180 million in the case of Slovakia, which showed a dramatic decline due to military tur-
moil of the Russian-Ukrainian war.

Tab. 1 a: V4: FDI inflows 2018-2023 (mIn.USD)

Year
2018 2019 2020 2021 2022 2023

Country

Czechia 11.010 10.108 9.411 9.051 9.248 7.785
Hungary 6.460 4.143 6.842 8.041 9.320 6.016
Poland 15.996 13.510 15.195 29.235 31.470 28.685
Slovakia 1.675 2.511 -2.404 1.821 2.902 180
Total 35.141 30.272 29. 044 48.148 52.940 42.666
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World 1.376 139 1.729 239 984.578 1.621 808 1.355 749 1.331 813
Ratio,% 2.55 1.75 2.94 297 3.90 3.20
Source: based on data from WIR 2024, p.156
Tab. 1 b: V4: FDI outflows 2018-2023 (mIn.USD)
Year

2018 2019 2020 2021 2022 2023
Country
Czechia 8.663 4.128 2.990 7.734 5.675 7.052
Hungary 3.364 3.155 4.436 4.141 4.123 3.299
Poland 891 1.854 851 3.168 6.325 10.403
Slovakia 322 43 384 297 433 89
Total 13.240 9.180 8.661 15.340 16.556 20.843
World 1.010 629 1.444 809 779.507 1.881 922 1.574 724 1.550 584
Ratio,% |1.31 0.63 1.11 0.81 1.05 1.34

Source: based on data from WIR 2024, p.160

At the same time, from an analysis of the data in Tab. 1b it is clear that capital outflows from V4
countries are significantly inferior to FDI flows, both in absolute terms and in terms of their relative
share in global capital movement. However, the general picture of a stronger investment position
in Poland and weaker one in Slovakia remains. In general, in terms of the IDP model, this indi-
cates that the economies of the V4 group are predominantly at the stage of regional integration,
which is in fact also confirmed by the data in Tab. 2.

Tab. 2: Trade to GDP Ratio inV4 countries & China: 2019-2023 (%%)

Year

2019 2020 2021 2022 2023
Country
Czechia 141.8 133.2 142.5 151.9 138.2
Hungary 157.3 185.3 159.7 182.3 157.3
Poland 102.7 100.3 112.1 124.0 109.5
Slovakia 183.4 168.5 184.2 204.0 181.5
China 35.9 34.8 37.3 38.8 373

Source: Macrotrends, 2024

As we can see from the data in Tab. 2, the largest share of turnover in relation to GDP is now
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demonstrated by Slovakia (about 180-200%) and the smallest by Poland (100-120%). At the
same time, the ratio of Hungary’s trade fluctuates in the range of 160-180%, and about 140-150%
for the Czechia. Of course, such differentiation largely depends on the structure of the produced
added value, determined primarily by the structure of their national economies. A comparative
analysis of their structural transformation dynamics in version 2022 versus 2015 is presented in
Tab. 3.

Tab. 3 Comparative analysis of the V4 economies in the global context: 2022 ver-
sus 2015

Country, Agriculture, % Industry, % | Manufacturing, % | Service, %
Region

g 2015 | 2022 | 2015 | 2022 | 2015 | 2022 | 2015 | 2022
Czechia 2,2 21 | 338 | 30,7 | 239 212 | 54,1 | 57,9
Hungary 3,8 2,7 26,4 25,8 20,2 17,2 54,1 56,4
Poland 2,5 21 | 311 | 298 | 179 17,7 | 551 | 56,8
Slovakia 2,2 22 | 306 | 286 | 196 203 | 57,3 | 583
World 4,2 43 | 268 | 280 | 164 16,2 | 64,3 | 63,9
High-income 1,3 1,3 | 228 | 224 | 139 132 | 69,9 | 70,0
countries
Upper-middie income | -/ 69 | 352 | 366 | 224 228 | 534 | 530
countries

Source: World Bank

From the data presented in Tab. 3, a generally positive structural transformation is clearly vi-
sible, more or less inherent in all economies from the V4 group, occupying an intermediate po-
sition between high income countries, demonstrating a steady trend towards a decrease in the
share of agriculture and industry in their economies and accordingly increasing the share of ser-
vice sectors, gradually moving closer to the level of high developed countries. At the same time,
against the backdrop of a consistent decline in the share of the manufacturing in the structure of
the economies of 3 out of 4 members of the V4 group, it is Slovakia that demonstrates the oppo-
site trend, increasing this ratio, albeit slightly from 19.6% to 20.3%, which brings it closer to the
middle-income countries with increased such share from 22.4% to 22.8% respectively. A more
in-depth understanding of the current place and role of Slovakia in international flows of goods
and capital in a group and global comparative approach can be obtained from the analysis of the
data presented in Tab. 4.

Tab. 4 Current place and weight of the V4 countries in the Intra-regional and Internatio-
nal Trade and Capital movement and their top partner economies

Flows Trade Capital TOP partners
Country
Rank Level Rank Level Countries
Intra* 18 83 % 11 79% | 1. Germany —73%
” 2. Poland — 7%
Czechia |USA 1 82 % 27 86 % |3. Slovakia — 7%
4. USA-5%
H *kk 0, o,
China 141 9% 161 1% 5. China — 5%
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Intra 38 84 % 17 77% | 1. Germany — 7%
2. USA-6%
Hungary |USA 12 82 % 1 89% |3. Austria — 6%
. 4. Poland — 4%
China 139 9% 135 2% 5. Romania — 4%
Intra 21 81 % 16 77% |1.USA-20%
2. China—10%
. 4. Singapore — 5%
0, 0,
China 131 10 % 158 1% 5. Rep.of Korea — 4%
Intra 9 87% 2 87% | 1. Czechia—15%
USA 20 79% 8 90% 2. Germany — 14%
3. Austria — 8%
Slovakia
. 4. Hungary — 7%
China 154 7% 164 1%
5. Poland — 6%
6. China—-3%

Source: DHL Global Connectedness Report 2024, pp.151,180, 239,253.

* Intra -Intra-regional flows
** USA-flows with USA and its close allies
*** China—flows with China and its close allies

The data presented here shows that Slovakia leads in terms of participation in Intra-regional
trade with a share of 87% in total turnover and ranks 9th in the region, ahead of the Czech Repub-
lic, Hungary and Poland. However, in terms of trade with the United States and its closest allies,
Slovakia shepherds the rear, taking 20th place in Europe, albeit with a high relative ratio (79%)
in trade flows, and last, 154th in the world in trade with China with a share of 7% compared with
9% for Hungary and Czechia each and 10% for Poland. Meanwhile, Slovakia is an almost abso-
lute leader (2nd place in the world) with 8th global place in investment interaction with the United
States. At the same time, Slovakia is in the last place in the group (164 place in the world with
a share of 1%) in capital exchange with China against the backdrop of a noticeable more active
role of Hungary (135th place with a share of 2%).

It is important that China is included in the list of top 5 trade and investment partners only with
Poland (2nd place with a share of 10%) and the Czech Republic (5th place and 5% ratio), whe-
reas in the case of Slovakia it found itself only in the 10th place. It is interesting, that in 3 out of
4 Germany is in the top 2, most significantly represented as the leader in trade and investment
flows in case of Czechia (73%) and Hungary (7%), while firmly occupying 2nd place, but with
shares of 14% went to Slovakia. It is curious that in the case of a well-diversified partner structure
of Poland, the leading place with a share of 20% is occupied by the United States and Germa-
ny does not even make it into top 5, and only Slovakia was with the Czech Republic in the first
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place with a share of 15%, somewhat displacing Germany. All this indicates the differences in
the dominant preferences of the V4 countries, when 3 out of 4 countries are guided by leading
centers of generation, configuration and coordination of GVCs. Among them the Czech Repub-
lic has a strongly pronounced dominant role of Germany, similar to Hungary, although an order
of magnitude weaker, Poland has an undoubted priority in the United States and only in case of
Slovakia the leadership position is occupied by the former “big sister” within the framework of the
previously existing Czechoslovakia. This means that Slovakia is also focused on the German
center of GVC generation, but indirectly through the Czechia and with a smaller share of added
value accruing when it is distributed within joint value chains.

Tab. 5 Comparative analysis of the dynamics of GDP, wealth and the efficiency of its use
by V4 countries in the global context (2007-2021)
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GDP, p/a 22,2 | 28,4 | 24,7 | 24,7 | 27,0 | 245 | 24,8 | 24,5 | 22,0 | 22,9 | 25,6 | 29,1 | 29,6 | 28,4 | 33,2
Czechia | wealth,p/a| 33,7 | 42,2 | 38,6 | 43,6 | 48,6 | 45,1 | 48,0 | 52,3 | 47,2 | 52,1 | 56,9 | 64,9 | 67,1 | 73,7 | 82,2
ROW*,% 65,9 | 67,3 | 64,0 | 56,6 | 55,6 | 54,3 | 51,7 | 46,8 | 46,6 | 44,0 | 450 | 44,8 | 44,1 | 38,5 | 40,4
GDP, p/a 17,8 | 20,2 | 16,7 | 16,9 | 18,1 | 16,4 | 17,3 | 18,0 | 159 | 16,4 | 18,3 | 20,6 | 21,0 | 19,6 | 23,8
Hungary | wealth, p/a | 32,9 | 35,7 | 32,4 | 32,5 | 35,0 | 33,1 | 343 | 356 | 33,6 | 37,3 | 42,8 | 50,4 | 56,1 | 58,0 | 70,7
ROW, % 54,1 | 56,6 | 51,5 | 52,0 | 51,7 | 49,5 | 50,4 | 50,6 | 47,3 | 44,0 | 42,8 | 40,9 | 37,4 | 33,8 | 33,7
GDP, p/a 145|179 | 14,7 | 158 | 17,4 | 16,4 | 17,0 | 17,7 | 15,7 | 154 | 17,2 | 19,4 | 19,6 | 19,3 | 21,2
Poland wealth, p/a | 33,0 [30,04| 28,4 | 31,2 | 29,9 | 32,9 | 36,6 | 36,1 | 32,6 | 33,3 | 42,4 | 41,2 | 44,0 | 48,3 | 50,4
ROW, % 43,9 | 58,9 | 51,8 | 50,6 | 58,2 | 49,8 | 46,4 | 49,0 | 48,2 | 46,2 | 40,6 | 47,1 | 44,5 | 40,0 | 42,1
GDP, p/a 20,9 | 24,2 | 21,3 | 21,6 | 23,5 | 22,2 | 23,0 | 23,5 | 20,6 | 20,7 | 22,0 | 24,4 | 24,3 | 23,4 | 25,3
Slovakia | wealth, p/a | 44,6 | 45,5 | 45,3 | 42,8 | 42,7 | 449 | 476 | 449 | 41,1 | 428 | 51,1 | 50,4 | 54,4 | 64,7 | 63,5
ROW, % 46,9 | 53,2 | 47,0 | 50,5 | 55,0 | 49,4 | 48,3 | 52,3 | 50,1 | 48,4 | 43,0 | 48,4 | 44,7 | 36,2 | 39,8
GDP, p/a 13,7 | 14,7 | 13,7 | 14,8 | 16,1 | 16,2 | 16,4 | 16,6 | 154 | 154 | 16,2 | 17,2 | 17,0 | 16,3 | 17,9
World wealth, p/a | 54,6 | 49,7 | 52,5 | 55,8 | 56,9 | 59,3 | 62,3 | 61,9 | 61,0 | 63,0 | 70,5 | 70,5 | 75,3 | 80,7 | 87,5
ROW, % 251|296 | 26,1 | 26,5 | 28,3 | 27,3 | 26,3 | 26,8 | 25,2 | 24,4 | 23,0 | 24,4 | 22,6 | 20,2 | 20,4

Source: author, based on World Bank data and Global Wealth Databook 2022
* ROW-Return on Wealth, p/a- per adult

As we can see from the data in Tab. 5, at the pre-crisis 2007 level for Europe, the V4 countries
that had been part of the EU for 3 years were below the world average in terms of national wealth
(US$ 54.6 thousand per adult) i.e., they were poor by Western European standards. At the same
time, Slovakia was comparatively the richest (US$ 44.6 thousand), and Hungary was the poorest
(US$ 32.9 thousand). However, due to differences in the restructuring and market transformation
strategies and foreign policy orientation chosen by governments, as well as the related differing
productivity of capital, this starting picture has undergone significant changes by 2021. Now the
Czech Republic has come out on top, being most closely connected by cooperative production
and trade chains with Germany (73% in terms of Tab. 4), as one of the 3 global GVC hubs, with an
indicator of US$ 82.2 thousand (against the global average of US$ 87.5 thousand), and the lowe-
stis in Poland (50.4 thousand), mainly focused on the USA (20%) and China (10%). However, the
distance factor, which is important within GM, did not allow for the appropriate growth of assets at
an accelerated pace, despite the leading role in the V4 group in terms of FDI inflow. At the same
time, Hungary, demonstrating a more “multi-vector” policy, has achieved a level of 70.7 thou-
sand USD, and Slovakia, which moved from the leading first to third place, has 63.5 thousand
USD. Itis characteristic that after two decades of EU membership, the V4 countries have still not
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managed to reach the world average level of national wealth, and perhaps Slovakia finds itself
in the most difficult position here, forced to integrate into Germany-based GVC through Czechia.

On the one hand, this situation indicates that the V4 countries are firmly in the “middle inco-
me trap”, and the characteristic “smile curve” distribution of added value created in joint GVCs
leaves them no other option than a slow, gradual evolutionary convergence. On the other hand,
the recession and slowdown in the growth rate of the German economy in VUCA conditions we-
akens its role as a global GVC hub against the backdrop of China’s emergence as a leader and
the stronger dynamics of the American economy, and promises to strengthen it even more with
the inauguration of Donald Trump as US President.

This situation forces the governments of the V4 countries to seek their own innovative ways
and open up new opportunities to change this “slow evolution” in favor of a more dynamic “emer-
gent co-development”. And this applies first of all to Slovakia, which is gradually worsening its
comparative position in the V4 group, despite acceptable macroeconomic dynamics by EU stan-
dards.

3 Conclusion

As follows from the analysis carried out within the framework of our study of predominantly
empirical macroeconomic data, the Slovak economy despite the acceptable comparative dy-
namics in terms of quantitative indicators, needs serious quantitative internal restructuring and
transformation of their foreign economic relations in the created VUCA conditions. From this point
of view, the choice of China as one of the strategic partners within the framework of the “all-azi-
muthal policy” has its own logic. Especially considering the fact that against the backdrop of the
extreme geostrategic uncertainty that characterizes the current historical moment, it is Beijing
that demonstrates that clear strategic certainty which is focused on sustainable peaceful co-de-
velopment based on mutual benefit within the framework of a win-win approach. However, no one
has repealed the objective laws of economic competition and the production of the country’s na-
tional interests as well as the political interests and strategic position of the European Union. In
this sense, the strategic partnership between Slovakia and China truly represents a global inno-
vation challenge which requires a non-trivial response that is adequate to the VUCA conditions.
At the same time, this choice brings with it great potential investment and technological oppor-
tunities, much needed for the restructuring of the Slovak economy. However, it would be truly
naive to believe that government pragmatism alone is sufficient to maximize these opportunities
while minimizing global risks for Slovakia and EU. Of course, this will require serious scientific
and methodological support, because a problem of this level of complexity, as well as the deve-
lopment of a win-win strategy for the global interaction of economies of different sizes and mar-
ket nature in heterogeneous environments taking into account VUCA conditions, seems to have
not yet been solved. Such a solution will require international consolidation of research efforts, at
least within the framework of V4, especially taking into consideration the previously noted insuffi-
ciency of Slovakian own R&D potential. It is from this point of view that this paper is of a primarily
problematic and staged.
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Informacie a pokyny pre autorov prispevkov

Redakcia prijima a uverejiiuje prispevky v slovenskom, Eeskom a anglickom jazyku. Za originalitu, odbornu
i formalnu spravnost prispevku zodpoveda autor. V ¢asopise nie je mozné publikovat ¢lanok, ktory uz bol uve-
rejneny v inom periodiku. Redakcia si vyhradzuje pravo uverejnenia len pévodnych prispevkov, ktoré spifiaju
obsahové a vSetky formalne nalezitosti vedeckého ¢lanku.

Prispevky sa predkladaju:
» jedenkrat elektronicky (e-mailom na adresu: edita.kulova@vsemvs.sk)

+ a v dvoch tlaenych exemplaroch na adresu redakcie &asopisu CasOpis, Vysoka $kola ekonémie
a manazmentu verejnej spravy v Bratislave, Furdekova 16, 851 04 Bratislava. Prispevky je potreb-
né odovzdat vo formate MS Word. Rozsah prispevku je limitovany na max. 10 stran, pri recen-
ziach a spravach je rozsah limitovany na max. 5 stran predpisaného formatu vratane grafov, tabu-
liek a literatury.

Zakladné formatovanie

NASTAVENIA STRANY:

« Velkost papiera je B5 (ISO) (rozmery Sirka 17,59 cm, vy$ka 24,99 cm).
« Okraje stranky musia byt nastavené na 2cm zo vetkych stran.

* Musi sa zvolit volba zrkadlovych okrajov.

« Vzdialenost zahlavia a paty od okraja stranky ma byt 1,25cm.

TEXT:

» Typ pisma textu prispevku musi byt Arial s velkostou 10 bodov.

« Riadkovanie 1,5.

* Prvy riadok kazdého odseku ma byt odsadeny o hodnotu 0,8 cm.

» Za kazdym odsekom je potrebné nastavit medzeru 6 bodov.

* Pred kazdym nadpisom je potrebné vynechat dva prazdne riadky a za kazdym nadpisom jeden
volny riadok.

OBRAZKY:

* Musia byt zaclenené do textu ¢lanku s Cislovanim.

* Pred a za obrazkom sa vynechava jeden volny riadok.

» Oznacenie obrazka sa musi zacinat skratkou a ¢islom (Obr. 1), za ktorymi s dve medzery a na-
sleduje popis obrazka.

« Skratky Obr. a &islo obrazka su napisané tu¢nymi pismenami.

GRAFY:

» Musia byt zaclenené do textu ¢lanku s Cislovanim.

* Pred a za grafom sa vynechava jeden volny riadok.

» Oznacenie grafu sa musi zacinat slovom (Graf 1) a ¢islom, za ktorymi st dve medzery a nasleduje
popis grafu.

« Slova Graf a ¢islo grafu st napisané tuénymi pismenami.

* Grafy je potrebné uviest v Exceli, a to aj ako prilohu v elektronickej verzii k rukopisom.
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TABULKY:

» Musia byt zaclenené do textu ¢lanku s ¢islovanim.

* Pred a za tabulkou sa vynechava jeden volny riadok.

» Oznacenie tabulky sa musi zacinat' skratkou a Cislom (Tab. 1), za ktorymi su dve medzery a nasle-
duje popis tabulky.

» Skratka Tab. a Cislo tabulky su napisané tuénymi pismenami.

» Pod kazdym obrazkom, tabulkou i grafom musi byt uvedeny zdroj, z ktorého autor Udaje Cerpal.

ROVNICE:

* Musia byt napisané v editore rovnic Microsoft Equation, ktory je sufastou textového editora MS
Word.
» Matematické symboly je nutné pisat aj vo vnutri textu pomocou editora rovnic.

ANGLICKY NAZOV A ABSTRAKT:

* V kazdom prispevku musi byt uvedeny anglicky nazov a abstrakt rozsahu 8 riadkov v anglickom
jazyku.

* Pod abstraktom je potrebné uviest kluCové slova (keywords) v angli¢tine (vid http://www.aeaweb.
org/journal/jel_class_system.html).

LITERATURA:

» Uvadzat' v sulade s normou STN ISO 690 v abecednom poradi podla vzoru uvedenom v $abléne.

» Odvolania na literatdru sa oznacuju v texte metédou mena, datumu a poradia v zozname literatiry
tak, Ze na prisluSnom mieste v texte sa do zatvoriek napiSe meno autora, datum publikovania do-
kumentu/ ¢&islo podla toho, ako su tieto Udaje uvedené v abecednom profile v zozname literatury;
napr. (Kotler,2001/14).

Recenzovanie prispevkov:

Recenzovanie prispevkov zabezpecuje redakéna rada. Recenzné konanie voci autorovi prispevku je ano-
nymné.

Prispevky nie su honorované.
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Instructions for authors

The scientific journal - Public administration and Regional Development publishes scientific
contributions, discussion contributions and reviews related to its focus. Contributions must be at
the required professional and scientific level. They are published in the Slovak, Czech, Russian
or English language.

The editor’s office of the journal accepts contributions electronically (by email to: edita.kulova@
vsemvs.sk), or in a written form in 3 copies together with a CD in the text editor Word (operation
system Windows), page size A4 (21x29.7), 2cm margins, font type: ARIAL, single line spacing.

Title of Article (size 12 pt bold, centred)
Title (size 11pt bold, italic, centred)
Name and SURNAME* (size 10,5pt, italic)

Abstract (size 10pt bold)
Body text (size 10pt, italic, max. 8 lines)

Keywords (size 10pt bold)
text (size 10pt, italic)

Introduction (size 10pt bold)
Text (size 10pt, normal)

1 Title of chapter (size 10pt bold)
Text (size 10 pt normal) 1.1

Subchapter title (size 10pt bold)
Text (size 10 pt normal)

Conclusion (size 10pt bold)
Text (size 10 pt normal) Bibliography
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