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ANALYZA A KOMPARACIA KEUCOVYCH UX/UI PRVKOV
V DIZAJNE HOTELOVYCH WEBOVYCH STRANOK

Ivana KardoSova!, Radovan Madlenak?

Abstract: Stale vacsi pocet I'udi vyuziva internet na pripravu svojich vyletov, vyhl'adavanie
hotelov a ich samotnu rezervaciu. Preto je online pritomnost’ hotelov v dnesnej dobe vel'mi
kl'ai¢ova. Hotelova webova stranka slizi nielen ako marketingovy nastroj, ale aj ako tzv. most
medzi hotelom a stcasnymi alebo potenciondlnymi hostami. Predmetom tohto vedeckého
¢lanku je analyza a komparacia kI'acovych UX/UI prvkov v dizajne hotelovych webovych
stranok. Ciel'om je urcit, ako implementécia identifikovanych prvkov ovplyviiuje interakciu
pouzivatelov, ich pouzivatel'sky zazitok a efektivitu online rezervacii. Teoretickd cast’ je
zamerand na zékladnu terminologiu z oblasti uzivatel'ského rozhrania (UI) a uZzivatel'ského
zazitku (UX), priCom sa zdoraziuje ich vyznam pri tvorbe webovych stranok v hotelovom
odvetvi. V ramci praktickej casti vyskumu s0 analyzované tri webové stranky
Stvorhviezdickovych hotelov, pri ktorych sa identifikujii a porovnavaju konkrétne dizajnové
rieSenia, navigacia, Struktira obsahu, farebné schémy, funkéné prvky a spdsoby interakcie so
zakaznikom. Vysledky poukazujii na doélezitost’ konzistentného vizudlneho spracovania,
responzivneho dizajnu a jasnych vyziev k akcii pri zlepSovani pouzivatel'ského zazitku
a zvySovani online rezervacii. Na zaklade tychto poznatkov je mozné formulovat’ odporticania
pre navrh alebo optimalizaciu webovych stranok v hotelovom odvetvi.

Keywords: UX, UI, hotelové webové stranky, dizajn, pouzivatel'sky zazitok, online rezervacie

Teoretické vychodiska

Webové stranky patria v dnesnej dobe k jednoduchym a cenovo dostupnym nastrojom,
ktoré su vSak dolezité pre uspech podnikania. VzhI'adom na to, Ze pocet online zdkaznikov
rastie a spolo¢nosti vyuzivaju online platformy na propagaciu produktov a sluzieb je prakticky
nevyhnutné byt viditeIny prave na internete. Aby spolo¢nosti dosiahli tspech v digitdlnom
prostredi je nevyhnutné, aby ich webové stranky boli nielen vizuélne atraktivne, ale aj funk¢né.
Kvalitny webovy dizajn a optimalizovany pouzivatel'sky zazitok su kli€¢ové pre zvySovanie
interakcie zdkaznikov, ¢o nasledne vedie aj k vysSej miere konverzii. Tym sa nasledne
vytvaraju predpoklady pre rast a prosperitu spolo¢nosti vo vysoko konkuren¢nom online
prostredi.

Webovy dizajn je tvorivy a technicky proces, ktory zahffia navrhovanie, planovanie a
vyvoj webovych stranok. Ide o komplexny pristup, kde sa estetika spdja s funkénost'ou, aby
webova stranka vyzerala esteticky a pritazlivo, ale taktiez aby poskytovala pozitivny
uzivatel'sky zazitok. Vdaka webovému dizajnu méZzu spolocnosti efektivne komunikovat svoje
posolstvo a hodnoty, pricom si udrziavaju konkurencieschopnost’ v digitalnom prostredi. V
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procese tvorby webu zohrdvaju vizualne prvky kl'a¢ovl ulohu. Patria sem farebné schémy,
typografia, obrazky a grafika, ktoré spolu vytvaraja celkovy vizualny dojem z webovej stranky.
Tieto prvky nielen upttaju pozornost’ navstevnikov, ale tiez pomahaji definovat imidz
spolocnosti a podporuju celkovi doveru zakaznikov. Spravne zladené vizualne prvky poméhaja
urobit’ webovu stranku prehl'adnou a atraktivnou. Funkéné prvky st interaktivne komponenty,
ktoré zaist'uju, ze webova stranka je nielen vizudlne pekna, ale aj efektivna a jednoducho sa
pouziva. Tieto prvky mdézu zahfnat’ navigacné ponuky, tlacidla, formuldre a odkazy, ktoré
pouzivatelom umoziiuji bez problémov navigovat’ po stranke a vykondvat’ pozadované akcie.
Ich spravna implementacia je kI'i¢om k plynulému a prijemnému pouZivatel'skému zazitku, ¢o
nasledne vedie k vysSej interakcii a spokojnosti navstevnikov. Principy webového dizajnu
zdorazituji rovnovahu medzi estetikou a funkénostou. Jednoduchost’, konzistentnost a
pristupnost’ patria medzi zakladné zasady, ktoré¢ umoznuju vytvorit’ intuitivne a pouZzivatel'sky
privetivé rozhranie. Tieto principy zabezpecuju, ze obsah je prehl'adne usporiadany a I'ahko
dostupny, ¢o prispieva k efektivnej komunikécii so zdkaznikmi a celkovému uspechu webove;j
stranky [1].

Webova stranka predstavuje online platformu, ktorda umoznuje jednoduché
zverejilovanie informacii o jednotlivcoch, organizaciach alebo réznych témach. Slazi ako
digitalny priestor na prezentovanie napadov, zdiel'anie vedomosti, obchodovanie, komunikaciu
s ostatnymi alebo na zabavu. Webové stranky pokryvaju Siroku skalu funkcii a ucelov, od
osobnych blogov po elektronické obchody, a stali sa neoddelitel'nou sti¢ast'ou kazdodenného
zivota vdaka svojmu pohodliu a dostupnosti. Pre pristup na webova stranku potrebuju
pouzivatelia zariadenie s webovym prehliadacom, ako je notebook, smartfon ¢i tablet a
pripojenie na internet. Tieto digitdlne platformy st kI'i€ové pre komunikaciu, zdielanie
informadcii a vykonavanie online transakcii. Od osobnych blogov az po komplexné elektronické
obchody sa webové stranky stali kI'aiCovou sucast'ou kazdodenného zivota, ktoré ponukaju
pohodlie a nepretrziti dostupnost’ informacii [2].

UX dizajn sa zameriava na celkovy zéazitok pouZzivatela pri interakcii s webovou
strankou — od prvého doyjmu az po uskutocnenie cielovej akcie. Zahffia navrh celkového
pouzivatel'ského zazitku, Struktury informécii, obsahovej stratégie a samotné¢ho testovania
pouzitelnosti. Cielom je vytvorit’ bezproblémovy a prijemny pouZzivatel'sky zazitok, ktory
spifta o¢akavania samotnych pouzivatefov. Na druhej strane, UI dizajn sa ststred’uje na
vizualne a interaktivne prvky, ako st rozlozenie, typografia, farebné schémy, ikony a tlacidla.
Cielom dizajnu pouzivatel'ského rozhrania je vytvorit' vizudlne pritazlivé, intuitivne a
uzivatel'sky privetivé rozhranie, ktoré pouzivatelom umoziuje jednoduchu navigaciu a
interakciu s webovou strankou. V jednoduchosti, zatial’ co dizajn pouzivatel'ského rozhrania sa
zameriava na vizualne prvky produktu, dizajn UX sa zameriava na celkovy pouZivatel'sky
zézitok. Obe velmi tizko spolupracuju a vzajomne sa dopliiaji, ¢im zabezpeujl, ze webové
stranky nielen pdsobia esteticky, ale zaroven poskytuji bezproblémovy a uspokojujici
pouzivatel'sky zazitok [3].

Skratka UI vznikla z anglického User Interface, co v preklade znamena uzivatel'ské
rozhranie. V jednoduchosti je to mozné definovat’ ako vzhl'ad produktu alebo webovej stranky
a zaoberd sa tym, ako dany produkt ¢i webova stranka vyzerd. Ul dizajn zahfiia vSetko, co
pouzivatel' vidi, vratane bannerov, obrazkov, textov, tlacidiel a r6znych dalSich vizudlnych
prvkov. UI je pritom neoddeliteI'nou sucastou celkového uzivatel'ského zazitku - UX dizajnu

[4].

Autori Gunawan et al. vo svojej stadii definovali, Ze uzivatel'ské rozhranie predstavuje
prvy dojem, ktory pouzivatel’ ziska pri interakcii s webovou strankou. Je to vizudlny a
interaktivny aspekt digitdlneho produktu, ktory ma zasadny vplyv na to, ¢i sa pouzivatel
rozhodne pokracovat’ v jeho pouzivani, a tym aj na jeho nakupny timysel. Kvalitny UI dizajn,
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ktory zahfnia vizualny dizajn, mikrointerakcie a usporiadanie prvkov, mozZe vyrazne prispiet k
pozitivnej spdtnej vézbe a podporit’ rozhodovanie pouZzivatel'ov o uskuto¢neni nakupu [5].

Dizajn pouZzivatel'ského rozhrania zohrdva zasadnu tilohu pri formovani spdsobu, akym
pouzivatelia interaguju s webovou strankou. Je to hlavne z dovodu, ze dizajn pouzivatel'ského
rozhrania suvisi s tym ako rozne vizudlne prvky, ako su farby, typografia a obrazky
spolupracuju pri vytvarani bezproblémového pouzivatel'ského zazitku. Primarnym cielom
kazdého dizajnu z pohl'adu pouZzivatel'ského rozhrania je zabezpecit', aby vysledny produkt bol
nielen esteticky pritazlivy, ale aj I'ahko ovladatelny. Takto navrhnuty produkt vytvara silny
prvy dojem a podporuje dlhodobu lojalitu pouzivatelov, ¢o zaroven predstavuje klucovy
ukazovatel’ uspechu pre kazdt webovu stranku [6].

Moderné¢ UX/UI dizajny zasadne ovplyvituju spdsob, akym pouZivatelia interaguju s
webovymi strankami, a tym aj ich celkovl spokojnost. Vyskum z GoodFirms pre malé a
stredné podniky poukazuje na to, Ze dizajn nie je len otazkou estetického dojmu, ale primarne
funkénym nastrojom, ktory zabezpecuje rychly pristup k informécidm a intuitivnu navigaciu.
V dnesnom konkuren¢nom digitdlnom prostredi oCakavaji pouzivatelia, ze webové stranky
budu nielen vizualne pritazlivé, ale aj 'ahko pouzite'né a prisposobené ich potrebam. Tento
pristup vyrazne znizuje mieru odchodov a zvySuje angaZovanost’ navstevnikov, ¢o nasledne
vedie k lepsim obchodnym vysledkom, napriklad k zvyseniu konverzii [7][8].

Podla udajov z Forbes Advisor az 38% pouZivatel'ov opusti webovu stranku, ktora
pOsobi zastaralo alebo neatraktivne. Tento fakt zdoraziiuje, ze prvy dojem zo stranky je
rozhodujici a mdze ovplyvnit nielen navstevnost, ale aj doveru zédkaznikov. Znacna Cast
pouzivatelov internetu, priblizne 48%, povazuje webovy dizajn za rozhodujuci faktor pri
urovani doveryhodnosti podniku. To, ako vyzerd samotna webova stranka spolo¢nosti, moze
vyrazne ovplyvnit’ prvy dojem a celkové vnimanie spolo¢nosti z pohl'adu navstevnika [7].

V prieskume GoodFirms je podl'a 84,6% web dizajnérov najcastejSou chybou preplneny
webovy dizajn, ktori pdsobi na navstevnikov odpudzujuco, a z tohto dévodu nasledne z webu
odchéadzaju. Taktiez je vel'mi ¢astou chybou uvadzanie CTA — Call To Action tlacidiel, ktoré
vyzyvaju pouzivatelov, aby vykonali pozadovani akciu na webovej stranke, ktord prinesie
uzitok pouzivatel'ovi aj spolo¢nosti. Tieto tla¢idld by mali byt strategicky rozmiestnené tak,
aby pouzivatel'ovi ul'ah¢ili cestu k tomu, pre¢o na webovu stranku prisli a taktiez ziskal rychlo
a efektivne to, preco na webovu stranku prisiel. 30,8% Specialistov na webové stranky uviedlo,
Ze navigacia na webovej stranke nie je dostatoCne intuitivna. Je to jedna zo zakladnych chyb vo
webovom dizajne, ktord pri nefunkcnosti odldka samotnych navstevnikov na iné webové
stranky. Je preto vel'mi potrebné zabezpecit, aby bola navigacia viditel'nd, intuitivna a stéle
dostupna. Pouzivatelia a navStevnici netoleruju webové stranky, ktoré ich nezaujmu v prvych
sekundach navstevy alebo sa pomaly nacitavaju. AZ 88,5% respondentov z prieskumu zvolilo
pomaly ¢as nacitania webovej stranky ako hlavny dovod, preco ju opustia. Druhym dévodom
je pre 73,1% respondentov nedostatocnéd responzivnost’” webovej stranky naprie¢ vSetkymi
zariadeniami. Vzhl'adom na to, Ze prave teraz su mobilné zariadenia najpouzivanejSie na
vyhl'addvanie, je nutnostou navrhnit' alebo prispdsobit’ webovu stranku prave pre tieto
zariadenia prioritne [8].

Pre naplnenie ciel'a tohto vedeckého c¢lanku bol pre analyzu konkrétnych webovych
stranok zvoleny subjekt pdsobiaci v hotelovom odvetvi. Vo vSeobecnosti sa hotelové odvetvie
vyznacuje vysokou konkurenciou, zvySujicimi sa narokmi na kvalitu a sezoénnostou, ¢o
potvrdzuju aj Statistiky uvedené nizSie. Aby si hotel v takomto prostredi dokazal udrzat’ svoju
poziciu a klientelu pocas celého roka je nevyhnutné reagovat’ na meniace sa poziadavky na
trhu a zaroven posiliiovat’ svoju online pritomnost’.
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Na obrazku 1 je mozné vidiet mesa¢nll mieru obsadenosti hotelov od roku 2020 do roku
2024 podra jednotlivych regiéonov. Konkrétne su to regiony Azia a Pacifik, Amerika, Eurépa a
Blizky vychod a Afrika. Eurdpa, ktora je na grafe znazornena Sedou krivkou, dosiahla najnizsiu
obsadenost’, len 11%, a to v prvej polovici roku 2020. Tato niZSia miera obsadenosti je vidite'na
aj v roku 2021, a to v dbsledku globalnej pandémie. Od marca 2022 uz miera obsadenosti
hotelov v Eurdpe neklesla pod 50% a taktieZ dosiahla oproti inym regionom niekolkokrat
najvy$§ie hodnoty. Na obrazku je mozné vidiet taktiez sezonne vykyvy, ktoré si
charakteristické pre hotelové odvetvie. Pocas letnych mesiacov, kedy je dopyt Castokrat
najvyssi, sa aj obsadenost’ hotelov znacne zvysuje. Naopak v zimnych mesiacoch st hodnoty
nizsie, obzvlast v Europe. Okrem toho, Ze tento graf poskytuje jasny prehl'ad o postupnom
zostavovani hotelového odvetvia po pandémii, zdéraznuje aj rastici trend obsadenosti hotelov
vo vSetkych regionoch, a tym aj zvySujlci sa zdujem o rezervacie [9].

lov vo svete v rokoch 2020 aZ 2024, podla regiénov

Aziaa

= Tichomorie "8 Amerika Eurdpa wge Blizky vychod a Afrika

Obrazok 1: Mesa¢na obsadenost’ hotelov vo svete v rokoch 2020 az 2024, podla regiénov
Zdroj: [9]

Na zvySujtci sa zaujem o sluzby v hotelovom odvetvi poukazuje aj obrazok 2, ktory
zachytava vyvoj trzieb v eurdpskom hotelovom segmente od roku 2017 az do roku 2023,
pricom zahfiia prognoézu az do roku 2028. Viditelny prepad v rokoch 2020 a 2021 opéat
znazornuje vplyv globalnej pandémie na toto odvetvie. Od roku 2022 je zaznamenany stabilny
ndrast trzieb aj s pozitivnou prognézou do d’al§ich rokov. Tento vyvoj poukazuje na schopnost’
hotelového odvetvia pruzne reagovat’ na meniace sa podmienky a taktiez aj jeho zvySujicu sa
hodnotu [10].

Prijmy na hotelovom trhu v Eurépe od roku 2017 do roku 2023 s prognézou do roku 2028
(v miliardach americkych dolarov)

1216
1wz 1197

nas | 1186

2021 2022 2023 2024

Obriazok 2: Prijmy na hotelovom trhu v Eurépe od roku 2017 do roku 2023 s prognézou do roku 2028
Zdroj: [10]
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Graf na obrazku 3 znazoriiuje vyvoj podielu online a offline predaja hotelovych sluzieb
v Eurdpe od roku 2017, s progn6zou az do roku 2028. Na zaklade tohto grafu je mozné povedat’,
ze podiel online predaja, ktory je realizovany prostrednictvom webovych stranok, online
cestovnych kancelarii alebo rezerva¢nych platforiem sa postupne zvySuje. Naopak offline
predaje, ktoré su realizované osobne, telefonicky alebo cez tradi¢né cestovné agentury, klesaju
0 1 az 2% rocne. Tento trend vyplyva zo zmeny v preferencidch zékaznikov, ktori ¢oraz viac
uprednostiiuji pohodlie a efektivnost’ online rieSeni, ¢im sa zdoraznuje potreba, aby hotely
disponovali modernou, funkénou a pouzivatel'sky orientovanou webovou strankou [11].

Rozdelenie predaja hotelového trhu v Eurépe od roku 2017 do roku 2023 s
prognézou do roku 2028, podla kanalov

podiel na predaji

@ Online @ Offline

Obrazok 3: Rozdelenie predaja hotelového trhu v Eurépe od roku 2017 do roku 2023 s prognézou do roku
2028, podl'a kanalov

Zdroj: [11]

Na zéklade vysSie uvedenych Statistik a trendov vyplyva, Ze v hotelovom odvetvi, kde
je velmi silnd konkurencia a konzistentne narastd percentudlna miera online predajov
hotelovych sluzieb je klI'i€ové pre hotely investovat’ do kvalitnej a funkénej webovej stranky.
Ta by mala névstevnikom poskytnut’ vSetky potrebné informacie a moznost’ rychlo a efektivne
dokoncit’ rezervaciu. Online pritomnost’ navySe umoziuje hotelom efektivne komunikovat’ s
cielovou skupinou a taktiez prispieva k budovaniu dovery, ¢o je vel'mi podstatné pri udrzani
aktualnych, ale aj ziskavani novych zakaznikov. Je mozné teda zhodnotit’, Ze vzhl'adom na
postupny utlm offline predajov hotelovych sluzieb a Coraz vacsie preferencie online rieSeni sa
ukazuje, Ze fungujiica webova strdnka s rezervacnym systémom je neoddelitelnou stcast'ou
uspesného fungovania v hotelovom odvetvi.

Vhodne navrhnuty dizajn webovej stranky dokédze ovplyvnit’ névstevnika pri vybere
samotného hotela alebo v procese rezervacie. V tabul'ke 1 je uvedené zhrnutie najdolezitejSich
prvkov aj s popisanym vyznamom, na ktoré by graficky dizajnéri pri navrhu nemali zabudat’.
Kazdy z tychto prvkov prispieva k zlepSeniu pouzivatel'ského zaZitku a k dosiahnutiu vysSieho
poctu online rezervacii.
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Tabul’ka 1: KPicové prvky hotelovych webovych stranok a ich vyznam pre rezervacie

Kracovy prvok Vyznam prvku
Informacie o produktoch a Detailny a aktualny obsah (popisy izieb, ceny, vybavenie) vytvara prvy
sluzbach dojem a buduje doveru, ¢im zasadne ovplyviuje rozhodnutie o rezervacii.

Jasné a prehl'adné informéacie o dostupnosti izieb a platobnych
Rezervacny systém / Informacie | moZznostiach podporuji priame rezervacie na webovej stranke, znizuju
o0 rezervaciach zavislost’ na sprostredkovatel'och a zvySuju konverziu, pokial’ je ich
pouzitie jednoduché.

Intuitivna navigacia a rychle naéitanie znizuju namahu pouzivatel'ov,
Jednoduchost’ pouzivania urychl'uji samotny proces rezervacie a prispievajui k pozitivnemu
pouzivatel'skému zazitku.

Jednoducho vyhladatel'né a prehl’adné kontakty buduji doveru a

Kontaktné informacie v o, s
umozinuju rychlu komunikaciu.

Vyrazne ovplyviiuji doveryhodnost hotela a proces rozhodovania.
Pozitivne hodnotenia posiliiuju ochotu rezervovat’. Hodnotenie
hviezdickami poskytuje rychly prehlad o kvalite a urovni sluzieb.

Recenzie / Hodnotenie
hviezdi¢kami

Nie je hodnoteny ako najklicovejsi, ale stale vel'mi dolezity pre
Graficky dizajn vytvorenie pozitivneho prvého dojmu. Vhodna farebna schéma, obrazky ¢i
typografia dokazu vzbudit’ zaujem o d’alsie informacie a viest k rezervacii.

Aktualizované udaje o atrakciach, reStauraciach, ¢i spdsobe dopravy
Informacie o okoli pomahaji navstevnikom pri planovani pobytu a mézu podporit’ ich
rozhodnutie.

Ostré a vizualne pekné fotografie na webovej stranke pomahaja
Vysokokvalitné obrazky navstevnikom predstavit’ si pobyt a priestory uz pred prichodom. St vel'mi
podstatné pre budovanie pozitivneho prvého dojmu.

Jasné vyzvy ako ,,Vyziadat ponuku“ ¢i ,Mam zaujem®, vedu pouzivatela
po webovej stranke k priamej akcii, znizuji odchody zo stranky a zvySuju
mieru konverzii.

Call to Action tlacidla
(CTA tlacidla)

Umoziuje navstevnikom rychlo odoslat’ dopyt ¢i nezaviaznu ziadost'.
Kontaktny formular Zaroven pre hotel zbiera informacie z dopytov a zvySuje tak Sancu na
ziskanie novych rezervacii.

Okamzita komunikacia zvySuje doveryhodnost’ a méze zvysit’ konverzie
Live chat az 0 20%. Naopak vyzaduje pravidelnu starostlivost’ a dostupnost’
personalu online.

V dnesnej digitalnej dobe, ked’ va¢sina navstevnikov prichadza na webové
Responzivny dizajn stranky cez mobilné zariadenia je responzivnost’ webovej stranky vel'mi
kla¢ova.

Zdroj: [12][13][14], Vlastné spracovanie

Metodologia a metédy skiimania

Metdda analyzy bola pouZzita na detailné posudenie dizajnu, Struktiry a pouZitelnosti
vybranych hotelovych webovych stranok, s cielom identifikovat' kl'aicové UX/UI prvky.
Metoda komparacie umoznila porovnanie silnych a slabych stranok analyzovanych webovych
stranok z pohladu ich grafického dizajnu, navigécie, responzivnosti, pouzitelnosti a
rezervaéného procesu. Metdda syntézy bola vyuzitd na integraciu a zhrnutie ziskanych
poznatkov, na zéklade ktorych bolo mozné navrhnut’ odporucania pre optimalizaciu webovych
stranok hotelov. Sekundarny vyskum sluZil na ziskanie teoretickych poznatkov a relevantnych
udajov zo zdrojov, ktoré s podstatné pre analyzu UX/UI a charakterizuju kl'acové prvky
webovych stranok v hotelovom odvetvi. Predmetom tohto vedeckého c¢lanku je analyza a
komparacia kl'icovych UX/UI prvkov v dizajne hotelovych webovych stranok, pri¢om
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hlavnym ciel'om je zistit’ ako implementacia tychto prvkov ovplyviiuyje interakciu pouZzivatel'ov,
ich pouzivatel'sky zazitok a efektivitu online rezervacii. Vyskumnym problémom je nizky pocet
online rezervacii hotelovych webovych stranok. Vyskumna otazke znie: Aké kl'aicové prvky
UX/UI dizajnu ovplyviiuju névstevnikov hotelovych webovych stranok v procese online
rezervacie? Na zéklade analyzy, v ktorej boli definované kI'acové UX/UI prvky ovplyviiujuce
pouzivatel'sky zaZitok a online rezervacie je uskutocnena analyza a komparicia vybranych
hotelovych webovych stranky. Pri vybranych webovych strankach hoteljason.sk, fitakhotel.sk
a hotelzochovachata.sk je cielom identifikovat’ silné a slabé stranky s dérazom na vizudlnu
stranku, hierarchiu a Struktiru obsahu, pouzivatel'sky zazitok a responzivnost’, priCom sa
vychéadza z pouzivatel'ského zazitku na desktopovych aj mobilnych zariadeniach. Na zaklade
tychto vysledkov je mozné urcit’ ako implementacia kI"aicovych prvkov ovplyviluje interakciu
pouzivatel'ov, online rezervacie a nasledne je mozné navrhnut’ odporti€ania pre optimalizaciu
webovych stranok posobiacich prave v hotelovom odvetvi.

Vysledky

Wellness Hotel Jason (hoteljason.sk) je StvorhviezdiC¢kovy hotel postaveny v roku
2017, ktory sa nachadza v srdci chranenej krajinnej oblasti Biele Karpaty v obci VrSatské
Podhradie. Pontka esteticky zariadené izby, sezonne pobytové baliky, wellness centrum s
mnozstvom relaxacnych procedur, restauraciu s lokalnymi surovinami a konferencné priestory,
¢im spdja komfort, aktivny oddych a moZnost' usporiadania rdznych podujati. Pri nacitani
uvodnej stranky dominuje vyrazna horéicova farba, ktora pod¢iarkuje celkovi vizualnu identitu
webu. Vrchna Cast’ stranky kombinuje rezervacnu listu s hlavickou, ktord je rozdelena na dve
Casti — prva obsahuje logo a druha dvojuroviiové menu s 6smimi polozkami a tlacidlom pre
nezaviznu rezervaciu. Hero sekcia predstavuje kliCové posolstvo prostrednictvom slidera
s tromi obrdzkami, ktoré sii zamerané na wellness, pobytové baliky a gastronomiu, pricom
kazdy blok obsahuje nadpis, strucny popis a CTA tla¢idlo. Avsak nedostato¢ny kontrast medzi
bielym pismom a pozadim mdze znizovat' Citatelnost. DalSie sekcie stranky poskytujt
kontaktné informacie, strucny opis hotela a sluzby reprezentované prostrednictvom ikoniek.
Sekcia pobytovych balikov ma nedostatok informacii, ked’Zze obsahuje len kratky text a jedno
CTA tlacidlo, ¢o nuti navStevnika prechddzat’ na podstranky s detailnejSimi informaciami.
Podobné nedostatky sa prejavuju aj v prezentacii izieb, kde chybaju jasne vyznacené ceny a
priame rezervacné tlacidla. Recenzie hosti aich hodnotenia su zobrazované pomocou
hviezdiciek a textovych komentarov, avSak dlhsie neboli aktualizované. Mobilnd verzia webu
odhal'uje vyznamné nedostatky v prispdsobeni dizajnu mensim displejom. Navigécia nie je na
celu Sirku obrazovky, prvky su Casto umiestnené prili§ blizko okrajov a niektoré sekcie sa
vzajomne prekryvaju, ¢o komplikuje samotni orientaciu pouzivatel'ov. Kontaktné formuléare
nie su dostato¢ne ohranicené a taktiez chyba jasné oznacenie povinnych poli, ¢o méze co mdze
viest’ k chybnému alebo Ziadnemu vyplneniu. Na zéklade celkovej analyzy webovej stranky
hoteljason.sk je moZzné zhodnotit, Ze obsahuje viacero nedostatkov, ktoré zhorSuju
pouzivatel'sky zazitok, znizuju CitateI'nost’ obsahu a dostatocne neprezentuju sluzby hotela, ¢o
priamo ovplyviluje aj samotné rezervacie. Pre zlepSenie celkového pouZivatel'ského zazitku je
vhodné spravit’ redizajn celej webovej stranky s dérazom na responzivnost’, lepSiu prezentaciu
sluzieb a vizualne zjednotenie. Takyto redizajn dokaze prispiet k lepSej prezentacii
Stvorhviezdickového hotela, jeho ponuku sluzieb a priestorov a taktiez aj k zlepSeniu celkového
pouzivatel'ského zazitku, podporeniu rozhodovacieho procesu navstevnikov a samotnému
zvySeniu dopytov na rezervacie.

Spa & Wellness Hotel Fitak (fitakhotel.sk) je StvorhviezdiCkovy hotel situovany v
prirodnom prostredi, len 9 km od Liptovského Mikulésa, ktory kladie doraz na kvalitné sluzby
a ponuka Siroky vyber pobytovych balikov, wellness procedur, fitness centrum a konferenc¢né
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priestory. Webova stranka, spustena v roku 2023, ma moderny dizajn s kvalitnymi fotografiami
interiérov, izieb, wellness a okolia. Na webovej stranke sa pouziva jednotnd farebna paleta s
dominantnou zelenou farbou, ¢im vytvéra pozitivny prvy dojem. Logo je umiestnené v hero
sekcii, kde sa pravidelne striedaju kvalitné obrazky, podporujice predstavu o hoteli. V strede
sa nachddza rezervacnd liSta, ktord ulahCuje priamy pristup k rezervaénému systému.
Inovativnym, avSak potencidlne méticim prvkom je umiestnenie hlavicky v pravej Casti
stranky, kde je navigacia dostupné az po kliknuti na burger menu. Tento postup moze stazovat’
rychlu orientaciu, najméd pre menej skisenych pouzivatel'ov. Pod hero sekciou nasleduje strucna
charakteristika hotela, ponuka poskytovanych sluzieb a sekcia s prehl'adom izieb. Téato Cast’
umoziuje navstevnikom okamzite zistit' cenu za noc, prezriet’ si izbu a vykonat’ rezervaciu.
Avsak absencia priamych vyziev k akcii v sekcidch a skrytd navigacia pre podrobnejSie
informacie mézu znizovat efektivnost komunikéacie s pouzivatelom. Hotel Fitak taktiez
spravuje vlastny blog, ktory prispieva k propagacii novych pobytovych balikov a zlepSeniu
SEO. Webova stranka je plne responzivna a optimalizovana pre rozne zariadenia, pricom sa
automaticky prisposobuje vel'kosti obrazovky. Péiticka stranky poskytuje prehl'ad ddlezitych
informacii, vratane rezervacnych odkazov a kontaktnych tdajov, ¢im zabezpeCuje, ze sa
pouzivatel' dostane k potrebnym informaciam bez zbytocného hl'adania. Napriek estetickej
pritazlivosti a modernému dizajnu, inovativne umiestnenie navigacie a viackrokovy rezervacny
proces predstavuju potencidlne prekdzky pre optiméalnu pouzivatel'sky zdzitok.. Taktiez
absencia CTA tlacidiel a recenzii mdze ovplyvnit rozhodovaci proces navstevnikov.
Optimalizécia tychto prvkov by mohla prispiet’ k lepSej orientacii pouzivatelov a zvySeniu
efektivity rezervacného procesu.

Hotel Zochova chata (hotelzochovachata.sk) predstavuje Stvorhviezdickovy hotel
situovany v prirodnom prostredi, priblizne 34 km od Bratislavy, ktory kombinuje priestor na
relax a Sportové aktivity. Webova stranka, vytvorena v roku 2019, vyuziva prirodnu farebna
paletu pozostavajucu zo svetlej a tmavo hnedej, bielej a Ciernej, ¢o koreSponduje s logom,
okolim hotela a vytvara tak vizudlne Cisty a pozitivny dojem. Na tvodnej stranke je
dominantnym prvkom video na celt vysku, ktoré slizi na prezentdciu a lepSiu predstavu
o pobyte v hoteli. Hlavné navigacia je umiestnena cez hornu hlavicku, kde je okrem loga a
Styroch hlavnych kategorii menu dostupné aj moznost’ zmeny jazyka a burger menu. Rozsirené
burger menu pontka pristup k d’alsSim podstrankam, ako st informéacie o hoteli, kontaktné udaje
a darcekové poukazy. Rezervacny proces je pristupny cez fixne umiestnenu listu v spodnej Casti
stranky. Samotny rezervacny proces pobytového balika obsahuje minimalne 4 kroky, v ktorych
sa niekolkokrat moéze zdujemca rozhodnut’ opustit webova stranku alebo nedokoncit
rezervaciu. Komplikaciou na mobilnom aj desktopovom zariadeni je Struktura celej webove;j
stranky. Na jednej strane je mozné povedat’, Ze webova stranka poskytuje detailny prehlad
o vSetkych poskytovanych sluzbach, ale na druhej strane dokaze takéto mnozstvo podstranok
spoOsobit’, Ze sa navstevnik v takom mnozstve informaécii strati, obzvIast’ na mobilnom zariadeni.
Z hladiska responzivnosti stranka trpi niekol’kymi nedostatkami. Nepritomnost’ sticky hlavicky
znamena, ze pri scrollovani nema navstevnik neustaly pristup k navigacii a polozkam v menu.
Fixna rezervacna liSta umiestnena v dolnej Casti prekryva takmer polovicu obsahu a znizuje
prehl'adnost’. Nevhodné rozloZenie prvkov a nadmerné medzery medzi elementami st’azuju
orientaciu na mensich zariadeniach. Celkovo, webova stranka hotelzochovachata.sk prezentuje
bohatu ponuku sluzieb a pomerne moderny dizajn. AvSak komplexnd a komplikovana Struktira
obsahu a nedostatocnd optimalizacia pre mobilné zariadenia predstavuji vyznamné prekazky
pre pozitivny pouzivatel'sky zazitok, ktorych odstranenie moze viest’ k lepSej orientdcii po
webovej stranke a taktiez aj k viacerym rezervaciam.
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Komparativna analyza UX/UI webovych stranok vybranych hotelov

Webova stranka hoteljason.sk aj napriek bohatej ponuke kvalitnych sluzieb,
elegantnému interiéru a atraktivnemu prostrediu hotela obsahuje niekol’ko vyraznych
nedostatkov. Pouzitd vyrazna ,horéicova* farba neodraza luxus a eleganciu, ktorou by sa hotel
stymto portfoliom aprostredim mal prezentovat. Ul nedostatky su viditelné
v nekonzistentnom zarovnani prvkov a taktiez v mnozstve prazdnych bielych priestorov, ktoré
nemaju ziadny vyznam a pdsobia. NeStandardné umiestnenie rezervacnej liSty a t'azko Citatel'ny
text v hero sekcii negativne ovplyviiuji prvy dojem a samotni navigaciu. Vyrazné nedostatky
su na mobilnej verzii. Navigécia, ktora nie je prispdsobena na celu Sirku zariadenia a Castokrat
prilepeny obsah az na samotny okraj zariadenia znizuju celkovu pouziteI'nost’ a mézu viest’ k
strate potencidlnych rezervacii. Webova stranka fitakhotel.sk predstavuje moderny dizajn s
dérazom na vizualnu pritazlivost’. Pouzitim kvalitnych fotografii a jednotnej farebnej palety s
dominanciou zelenej vytvara pozitivny prvy dojem. Rezervac¢na liSta umiestnena priamo v hero
sekcii umoznuje rychly pristup k rezervacnému systému, ¢o je vyznamnym plusom z hl'adiska
UX. Avsak, netradi¢né umiestnenie hlavicky v pravej Casti a navigacia dostupna az cez burger
menu mézu byt pre menej skisenych pouzivatelov méitice. Hotelzochovachata.sk vyuziva
jednoduchy graficky dizajn s jemnymi farbami vychddzajucimi zo samotného loga. Kvalitné
fotografie a vided efektivne prezentuju prostredie hotela a vytvaraju pozitivny vizualny dojem.
Na druhej strane, webova stranka s mnoZzstvom obsahu s mnohymi podstrankami méze
pouzivatel'a odradit’. A to najma v mobilnej verzii, kde absencia sticky hlavicky a umiestnenie
fixnej rezervacnej liSty znizuje prehladnost’ a zvySuje potrebu nadmerného scrollovania.
Viacstupiiovy rezervany proces predstavuje d’al§i faktor, ktory modze viest k odchodu
navstevnikov pred dokoncenim rezervécie.

Z uvedenej komparacie je zrejmé, ze zatial ¢o sa vSetky tri webové stranky snazia
odprezentovat’ svoje sluzby, ich rozdielne pristupy k navigéacii, umiestneniu klI'icovych prvkov
a celkova Struktura webovej stranky maji vyrazny vplyv na pouZzivatel'sky zazitok. Hotel Jason
trpi nedostatkami vo vizudlnej stranke dizajnu, rozmiestneni prvkov a nedostatocnej
responzivnosti. Fitakhotel.sk vynikd modernym dizajnom, ale jeho inovativny pristup k
navigacii moze posobit’ métiuco pre menej sklisenych pouzivatel'ov. Hotelzochovachata.sk je
graficky vizualne jednoduchd, ale prili§ zlozita Struktara obsahu a viackrokovy rezervacny
proces mozu spdsobit’, ze sa navStevnik v takom mnoZstve informécii strati alebo nedokonci
rezervaciu. Optimalizacia pouzivatel'ského rozhrania, zjednoduSenie navigécie, zabezpecenie
responzivnosti, spravne umiestnenie CTA tlacidiel, vizualne pritazlivy graficky dizajn a
zefektivnenie rezervatného procesu by mohli vyrazne prispiet’ k zlepSeniu prvého dojmu,
celkového pouzivatel'ského zazitku a aj k samotnému zvySeniu online rezervacii.

Zaver a diskusia

V stucasnom konkuren¢nom prostredi hotelového odvetvia zohrava kvalitny webovy
dizajn kl'ucova Ulohu pri ziskavani a udrziavani zdkaznikov. Analyza troch
Stvorhviezdickovych hotelov poukézala na dodlezitost' prehladnej Struktry, zrozumitel'nej
navigacie, responzivnosti, umiestnenia tlacidiel s vyzvou k akcii a atraktivneho grafického
dizajnu, ktoré sa priamo odzrkadl'uju v pouzivatel'skom zazZitku a v pocte online rezervéacii. Pri
nedodrzani jednotného grafického dizajnu, necitatel'nosti prvkov ¢i komplikovanej navigécii
hrozi, Ze navstevnici stranku rychlo opustia a rezervaciu nedokon¢ia. Z porovnania vyplynulo,
ze optimalne rieSenie by malo vychadzat’ z rovnovahy medzi estetickym a funkénym aspektom
webovej stranky. Pri tvorbe hotelovych stranok je preto nevyhnutné zohl'adnit’ nielen spravne
farebné schémy a atraktivne fotografie, ale aj intuitivne usporiadanie prvkov, umiestnenie CTA
tlacidiel a plynuly rezervacny proces. Tieto faktory musia byt navyse prispésobené roznym
zariadeniam, ked’Ze podiel mobilnych pouzivatel'ov neustéle rastie. Prave vdaka doslednému
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zameraniu na UX a Ul m6Zu hotely efektivne komunikovat’ hodnotu svojich sluZieb, posiliiovat
doveru navstevnikov a podporovat’ ich k priamej rezervacii. Vhodne navrhnutd webova stranka
s implementaciou klicovych UX/UI prvkov prispieva k dlhodobej prosperite,
konkurencieschopnosti hotela a rezervacidam. Uskutocnend analyza a komparacia hotelovych
webovych stranok poskytuje vhodny zdklad pre navrh alebo optimalizaciu webovych stranok,
prave v hotelovom odvetvi.
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DIGITALIZATION OF THE RESTAURANT SECTOR AS A TOOL OF
COMPETITIVE ADVANTAGE IN THE MARKET

Rebecca Neumannova!, Natalia StalmasSekova?

Abstract: Digitalization represents a significant factor in the development of the restaurant
sector, which came under severe pressure during the COVID-19 pandemic. The
implementation of innovative technologies such as QR codes, digital ordering systems, and
electronic menus has enabled businesses to increase the efficiency of operational processes
and maintain competitiveness. The aim of this paper is to analyze the main approaches to
digitalization in the restaurant sector and to identify its benefits and limitations based on
available literature and conceptual models. The findings indicate that digital solutions can
contribute not only to cost and error reduction but also to enhanced customer satisfaction and
data collection for strategic decision-making. The article also emphasizes the need for
continuous adaptation of restaurant enterprises to technological innovations, which represent a
significant contribution to both theory and practice in the fields of services and business.

Keywords: digitalization, restaurant sector, QR codes, digital menus, competitiveness

Introduction

Today, digitalization is a key process that shapes and transforms people’s value
orientations. This influence is particularly strong when an individual becomes part of a virtual
community, where he or she is affected by presented values and their changing value
orientations [1].
Companies are re-engineering their business processes through the adoption of digital
technologies to improve efficiency, minimize costs, and innovate. Digital transformation also
involves the practical use of the Internet as a data-driven management model in design,
production, marketing, sales, and communication. In the context of the digital transformation
of micro and small enterprises, much research effort has been devoted to this topic over the
past two decades. Initially, companies focused on deploying internal management systems
such as ERP or CRM to improve and optimize business processes, increase efficiency, and
reduce costs. However, successful digital transformation requires not only the acquisition and
deployment of technical resources but, perhaps more importantly, the resolution of managerial
issues such as re-engineering business processes, training, investing in e-commerce, human
resources, and organizational capabilities [2,3].
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Therefore, the aim of this paper is to analyze the main approaches to digitalization in
the restaurant sector and identify its benefits and limitations based on available literature and
conceptual models, with an emphasis on assessing its impact on process efficiency, customer
satisfaction, and the maintenance of business competitiveness.

Impact of COVID-19 on the Restaurant Sector

The emergence of the COVID-19 pandemic significantly affected the global economy,
particularly the restaurant sector. The rapid spread of the virus led to restrictions in
restaurants, resulting in job losses and, in some cases, permanent business closures. This
sector, which has a significant impact on GDP, faced serious financial problems due to
measures implemented to control the spread of the virus [7,8].

Changes in consumer habits and fear of infection led to a decline in dining out, with
the number of people choosing to eat in restaurants decreasing globally by about 30%
between 2019 and 2022 [8].

In response to the health and economic crisis caused by COVID-19, businesses were
forced to adopt digitalization. Innovation and digital tools became key to profitability and
resilience against market shocks. Figure 1 illustrates the impact of COVID-19 on the
restaurant sector [7,8].

COVID -19

Perceived
safety

Customer’s
Perceived intention to
customer

sk | restauran

Digital
technology \

Perceived
interaction

Figure 1. Impact of COVID-19 on the restaurant sector
Source: processed by the author according to [7]

Restaurants had to reorganize their operations in the context of the COVID-19 pandemic to
ensure health safety and comply with government regulations. Although food itself is not a
medium for transmitting COVID-19, restaurant operations were considered risky due to
interpersonal interactions. This led to restrictive measures such as limited opening hours and
reduced seating capacity. However, with the launch of vaccination campaigns, the intensity of
these measures gradually decreased [7].

Service innovation proved to be a crucial way of coping with these challenges, with
digital technologies such as contactless payments, advanced cleaning systems, digital menus
accessible via QR codes, service robots, touchless elevators, and food delivery apps becoming
tools of service innovation [7].
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Innovative technologies make it possible to improve production and business
management. Digital technologies essential for the operation of food service businesses
ensure accuracy, efficiency, and speed in information processing and transmission. These
technologies are increasingly implemented in the restaurant business, helping to improve
service performance, customer comfort, and customer orientation. Digitalization reduces
manual operations, paperwork, and errors, while increasing employee productivity.
Maintaining outdated processes can lead to lagging behind competitors [11].

QR Codes and the Restaurant Sector

QR codes, as an established standard for product identification, are gradually
penetrating the restaurant industry. They enable rapid data processing and can store large
amounts of information. They can be placed on various surfaces and are easily readable on
modern mobile devices. They allow customers to access key information about the restaurant
with a single tap and can be used to inform about promotions, news, loyalty programs, and to
organize feedback [11,12].

According to studies, physical menus replaced by QR code-based technology are likely
to continue even in the post-pandemic era. Research also confirms that the use and design of
QR technology as a restaurant menu is preferable. QR codes can provide benefits in various
ways, by as much as 10 % in operational efficiency and customer satisfaction improvement.
Menus accessed through QR codes can help collect data on customer behavior and choices,
which can then be used to improve customer satisfaction. In addition, they streamline order
processing and payment and shorten waiting times. QR-coded menu offers became the most
common option in U.S. restaurants during the COVID-19 period and have maintained their
presence even in the post-pandemic period [12].

Digital Ordering Process via QR Codes

The digital ordering process in restaurants can be defined as placing an order through
an online ordering system. This digitalized process aims to replace the traditional manual
ordering method [13,14].

One of the digitalized ordering methods is ordering via a QR code. A generated QR
code, created through the selected online ordering system, provides a link that customers can
scan with their mobile device upon arrival at the restaurant [15,16].

The digital ordering process helps restaurants perform all functions more accurately
and efficiently, reducing human effort and time. Providing such services enables restaurants
to maintain their competitiveness in the market [15,17].

The basic conceptual model (Figure 2.) of the digital ordering process via QR code
defines the fundamental structure that forms the framework of the project from the customer’s
perspective. It consists of the following eight steps:

1. customer arrival at the restaurant,

2. customer scans the QR code located on the restaurant table using their mobile

device, thereby accessing the digital menu,

3. the menu is displayed on the customer’s device, giving full access to the digital
version,
customer selects products from the menu according to their needs and preferences,
customer confirms the order, verifying the items chosen,
customer proceeds to payment, completing the transaction,
restaurant staff deliver the order to the customer’s table,
customer leaves the restaurant after receiving their order [14,17].

RAANS
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8. Customer leaves the
restaurant

Figure 2. Conceptual model of the digital ordering process through a QR code
Source: processed by the author according to [14]

Digital Menu

A restaurant menu is an important communication tool influencing customer behavior
during meal selection. The menu design complements the establishment’s décor, service, food
quality, and price range. It is also one of the most significant strategic tools in the food service
industry, providing cost control in connection with marketing and sales activities [18,19].

The interior design of the menu allows customers to make an initial assessment of the
restaurant along with other factors, such as product descriptions and layout, use of images,
typography, and price display. Therefore, it is crucial that both the external and internal
design of the menu meet customer expectations and create a positive impression [18,20].

An increasingly competitive environment forces businesses to innovate in ways that
can meet customer demands and expectations while creating a competitive advantage. One
such innovation is the digital menu [19,21].

The term “digital” is defined as “the electronic display of data on a screen”. In this
context, digital menus are not printed but are displayed electronically. Tablets, kiosks, digital
boards, and smartphone applications are common examples of digital menus in use today
[18,22].

Digital tablet menus are also referred to by other names, such as electronic menus, e-
menus, or tablet menus. These are examples of self-service technologies (SSTs), defined as
technological user interfaces that allow customers to independently perform services without
employee assistance [18].
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Figure 3. Classification of digital menu systems
Source: processed by the author according to [18]

Non-Touchscreen Digital Menu Systems

These systems represent digital boards that provide visual information about the
business’s products. They require staff interaction for the customer to place an order and can
be used both indoors and outdoors [18,20].

They include:

¢ Digital boards (LCD, LED, OLED, or plasma displays) used for product promotion via
private network connections. Such digital menus are mostly used in fast-food
restaurants. Non-touch digital menu boards are divided into two types: static and
dynamic [18,20].

e Static digital menu boards, which are large screens presenting menu products with
appealing visuals and price information, located in visible places to aid customer
decision-making. The displayed images are static or alternate between a few fixed
images [18].

¢ Dynamic digital menu boards, which use plasma, LED, or LCD screens to combine
static menu text with high-quality images, videos, presentations, animations, and live
updates [18].

Touchscreen Digital Menu Systems
These systems offer customers a self-service option. Self-service technologies allow
customers to complete a purchase without the need for staff. The most common SSTs used in
restaurants include tablets, tabletop touchscreens, PDAs, and mobile applications. The two
most frequent self-service methods used in restaurants are kiosks and tablet-based digital
menus [18,20].
They include:
¢ Kiosks, a form of self-service menu technology used in restaurants for promotion, sales,
and marketing activities, also found in airports, banks, and shopping centers. These are
free-standing devices with touchscreens typically located at restaurant entrances or
indoors. Customers can use them to choose products, place orders, and make payments
[18].
e Tablet-based digital menus, which display and process restaurant menus via tablet
computers. These systems positively influence service quality by allowing customers
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to actively participate in the ordering process. The perceived value includes perceived
usefulness, ease of use, control, enjoyment, and novelty [18].

Discussion

Digitalization in the restaurant sector has been ongoing for several years, but the
COVID-19 pandemic significantly accelerated this process. The pandemic led to changes in
consumer behavior and increased demand for contactless services. Restaurants had to adapt
by implementing technologies such as QR codes, which enabled customers to browse menus
and place orders without direct contact with staff. This step not only reduced the risk of
infection transmission but also improved the efficiency of the ordering process.

The importance of digitalization has also been demonstrated in the increased ability to
collect and analyze customer preference data, allowing restaurants to tailor their offers and
improve services. However, the challenge remains the need for continuous innovation and
investment in new technologies to maintain competitiveness. Insufficient adaptation to digital
trends can result in falling behind competitors.

Conclusion

Digitalization represents a key tool for the restaurant sector to survive and thrive in a
dynamic and competitive environment, especially in the post-COVID-19 period.
Technologies such as QR codes and digital ordering systems have streamlined operational
processes, reduced errors, and enhanced customer satisfaction.

From a scientific perspective, digitalization opens new research avenues in the fields
of digital service transformation, consumer behavior, and innovation management. In
practice, it provides concrete solutions that improve efficiency, service quality, and the ability
of businesses to respond to crisis situations.

In the future, the success of restaurants will depend on their ability to connect
technology with customer needs and to develop digital strategies that support both growth and
sustainability.
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THE IMPACT OF DIGITALIZATION ON EMPLOYMENT AND
HUMAN RESOURCE MANAGEMENT: AN ANALYTICAL AND
CONCEPTUAL REVIEW

Ivona Chupaii Kunertova!, Mariana Strenitzerova?

Abstract: Digitalization fundamentally transforms employment, work organization, and
human resource management (HRM). This paper analyses how digital transformation
reshapes work structures, HRM practices, and employee well-being, with a particular focus on
the role of technostress. Using an analytical and integrative approach based on recent
scientific literature and international policy reports, it identifies key relationships between
digitalization, technological demands, and organizational responses. The findings show that
digitalization reconfigures rather than eliminates jobs, while Al-driven HRM enhances
efficiency but raises ethical and psychological challenges. Technostress emerges as a critical
mediator between digital demands and employee outcomes and can, under supportive HRM
conditions, stimulate learning and engagement. The study proposes a conceptual framework
positioning HRM as a moderator between digital transformation and employee well-being,
emphasizing that successful digitalization depends on balancing technological efficiency with
human sustainability.

Keywords: digitalization; human resource management; technostress; digital transformation;
employee well-being; HR analytics

Introduction

Digitalization has become one of the defining forces shaping contemporary
economies, comparable in impact to past industrial revolutions. It is not merely a
technological process but a profound structural transformation influencing how value is
created, distributed, and managed across all sectors. Over the past decade, automation,
artificial intelligence (Al), big data, and the Internet of Things (IoT) have reshaped
organizations and work processes, generating both opportunities and challenges (Ghobakhloo,
2019). These technologies drive efficiency and innovation but simultaneously introduce new
social and psychological pressures that affect employment and human resource management
(HRM) (Aly, 2022). Digital transformation has changed the nature of work itself. Traditional
employment models are giving way to flexible, technology-mediated forms of labour that
demand adaptability, autonomy, and lifelong learning (OECD, 2023). The shift from manual
and routine tasks to knowledge-based activities redefines the relationship between employers
and employees and calls for new managerial approaches. Within HRM, digitalization
enhances operational efficiency through data analytics, automation, and Al-assisted decision-
making, yet it also raises concerns regarding privacy, algorithmic bias, and employee
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autonomy (Bondarouk and Brewster, 2016; Vardarlier, 2020). The capability of organizations
to align technological innovation with human needs has therefore become a central
determinant of sustainable performance.

In parallel with these structural changes, researchers and practitioners increasingly
emphasize the psychological consequences of working in digital environments. Poorly
implemented technologies can generate cognitive overload, emotional exhaustion, and
declining job satisfaction—phenomena collectively described as technostress (Brod, 1984;
Tarafdar, Cooper and Stich, 2019). Conversely, when employees receive adequate training,
feedback, and support, technological pressure can transform into a source of learning and
engagement. Managing technostress has thus become a core element of sustainable HRM,
requiring leadership empathy, open communication, and employee participation (Florkowski,
2019; Saini and Phoolka, 2024).

Across Central Europe, especially within the Visegrad (V4) countries, organizations
face slower digital adoption and weaker innovation ecosystems (European Commission,
2024). Limited investment in workforce training and digital infrastructure constrains
productivity and increases the risk of employee overload. Strengthening HRM capabilities—
particularly digital competencies, communication, and adaptability—emerges as a strategic
priority for building digital resilience (Nankervis and Cameron, 2023; Minbaeva, 2021).

The purpose of this paper is to integrate current knowledge on how digitalization
influences employment structures, HRM practices, and employee well-being, with special
attention to the mediating role of technostress. Using an analytical and integrative approach
based on recent scientific literature and policy sources, the study develops a conceptual
framework linking digital transformation, HRM, and employee outcomes. Its aim is to
contribute to a better understanding of how human-centred HRM can transform technological
change from a potential source of stress into an opportunity for organizational and personal
growth.

Theoretical Background

Digitalization represents a fundamental transformation of economies and societies,
influencing not only technology but also organizational culture, skills, and human
relationships. It differs from digitization, which merely converts analogue information into
digital form, by encompassing structural, behavioural, and cultural change within
organizations (Gobble, 2018). Through the integration of automation, robotics, and data-
driven decision-making, digitalization has become a key driver of productivity and innovation
across sectors. This transformation, often framed as Industry 4.0, emphasizes the
technological dimension of interconnected systems, cyber-physical infrastructure, and
artificial intelligence (Ghobakhloo, 2019). In contrast, the concept of Society 5.0 focuses on a
human-centred vision where technological progress serves social well-being and sustainability
(Fukuda, 2020). Both paradigms highlight that successful digital transformation depends on
harmonising technological efficiency with human adaptability.

Digitalization has far-reaching implications for employment and labour markets.
Evidence from OECD (2023) indicates that digital technologies reshape rather than eliminate
jobs. Routine and manual work is increasingly automated, while demand rises for analytical,
creative, and digital skills. This shift produces a qualitative rather than quantitative
transformation of work, where the capacity for lifelong learning and reskilling determines
individuals’ employability. Research in developing and transitional economies shows that the
benefits of artificial intelligence and automation depend on the ability of institutions to
convert technological innovation into inclusive growth (Aly, 2022). Without adequate
investment in skills, digital transformation may widen social inequalities and deepen
productivity gaps. In Central Europe, the Digital Decade Country Reports (European
Commission, 2024) reveal significant differences in digital readiness, confirming that
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workforce adaptability and innovation ecosystems remain decisive for competitiveness.
Within human resource management, digitalization is more than the adoption of new tools; it
represents a strategic redefinition of how organizations attract, develop, and retain talent.
Early studies of e-HRM described the computerization of administrative processes such as
payroll or recruitment. Recent perspectives, however, view digital HRM as a system that
integrates technology with strategic decision-making and employee experience (Bondarouk
and Brewster, 2016; Vardarlier, 2020). Artificial intelligence, analytics, and digital platforms
allow for predictive workforce planning and personalized learning, but they also raise
questions of transparency, privacy, and algorithmic bias. The key challenge is to ensure that
technological solutions strengthen rather than replace human judgement. Aggarwal and
Stanley (2025) propose the Techno-HRM Engagement Model, demonstrating that digital
HRM can enhance employee engagement and agility when supported by participatory
communication and continuous learning. These insights underline that HRM functions as a
critical mediator between technological change and human outcomes.

As organizations accelerate digital transformation, the human costs of technological
pressure have become more visible. The term technostress was introduced by Brod (1984) to
describe psychological strain arising from difficulties in coping with new technologies.
Subsequent research conceptualized technostress as a multidimensional construct consisting
of several sources of strain—technological overload, complexity, invasion, uncertainty, and
insecurity—that influence satisfaction and performance. Tarafdar, Cooper and Stich (2019)
distinguished between techno-distress, which impairs well-being, and techno-eustress, which
can stimulate innovation and learning. Their model emphasises that the impact of technology
depends on contextual and organizational factors. When supported by appropriate training,
feedback, and leadership, digital demands may transform into opportunities for growth and
creativity. From the HRM perspective, managing technostress is integral to sustainable digital
transformation. Empirical evidence shows that clear communication, participatory decision-
making, and managerial empathy can reduce stress and enhance engagement (Florkowski,
2019; Saini and Phoolka, 2024). These findings correspond with the Job Demands—Resources
(JD-R) theory, which explains that the balance between job demands, and available resources
determines employee strain or motivation (Bakker and Demerouti, 2017). Digital
environments intensify certain demands—such as information overload and constant
connectivity—while requiring organizations to provide compensatory resources like
autonomy, support, and digital literacy. HRM thus operates as a regulatory mechanism that
shapes whether technological change produces fatigue or flourishing.

In the regional context, the European Commission (2024) reports persistent disparities
in digital infrastructure and workforce preparedness within the Visegrad (V4) countries.
Limited training and fragmented innovation systems hinder the effective implementation of
digital HRM. Research among HR professionals highlights that developing digital
competencies, communication, and ethical awareness is essential for digital resilience
(Nankervis and Cameron, 2023; Minbaeva, 2021). Consequently, digital transformation
should not be viewed merely as a technical upgrade but as an ongoing socio-technical process
in which HRM aligns technology with human capabilities and organizational culture.

Methodology

This paper employs an analytical and integrative approach, combining elements of
literature analysis, conceptual synthesis, and contextual comparison. Rather than conducting a
formal systematic review, the paper focuses on identifying key theoretical patterns and
research gaps in recent literature addressing the intersection of digitalization, employment,
human resource management (HRM), and technostress.
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The research draws primarily on peer-reviewed articles indexed in the Web of Science
Core Collection (SCI-EXPANDED, SSCI, and ESCI) between 2015 and 2024. The selection
was guided by the following keyword combinations:

digitalization OR “digital transformation” OR “Industry 4.0”
AND
“human resource management” OR HRM OR employment OR technostress

Approximately 70 relevant publications were identified and reviewed based on their
relevance, citation impact, and thematic fit. In addition, policy reports and statistical data from
the OECD, Eurostat, and the European Commission’s Digital Decade Country Reports (2024)
were used to contextualize macro-level findings, particularly for Visegrad (V4) countries.

The analysis combined qualitative content synthesis and descriptive bibliometric
mapping. Bibliometric indicators — such as annual publication growth and leading journals
— were derived from Web of Science exports and used to illustrate research dynamics rather
than to produce statistical inferences.

Conceptually, the analysis sought to identify:

1. how digitalization influences employment and HRM practices,
2. how technostress emerges as a mediating factor, and
3. which HRM mechanisms mitigate or transform these effects.

The results were organized into three thematic domains — digitalization and employment,
digital HRM, and technostress and well-being — to ensure coherence and comparability
across studies.

Because the paper adopts a conceptual rather than empirical design, its findings rely on
secondary data and scholarly interpretation. While the selection process ensures
representativeness and validity, it does not claim full exhaustiveness. Future research could
build on this framework through quantitative bibliometric analysis or empirical testing of the
proposed conceptual model.

Results
The analysis reveals significant developments in research and practice related to
digitalization, HRM, and technostress during the past decade.

Research Trends (2015-2024)

The bibliometric analysis based on the Web of Science Core Collection (SCI-
EXPANDED, SSCI, and ESCI) for the period 2015-2024 demonstrates a sustained and
accelerating growth of research addressing the intersections of digitalization, human resource
management (HRM), and technostress. This upward trajectory reflects the increasing
recognition of digital transformation as a systemic organizational and societal phenomenon,
with implications reaching far beyond technological implementation.

The dataset includes 70 peer-reviewed articles, which were grouped into three
thematic domains:

(1) Digital transformation and employment
(2) Digital HRM and HR analytics
(3) Technostress and well-being
Publication and citation trends were analysed separately for each domain to identify shifts
in scientific attention, theoretical development, and emerging subtopics.
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(1) Digital transformation and employment

Figure 1 illustrates a clear intensification of publications and citations examining the
impact of digital transformation on employment. Between 2015 and 2018, research in this
area remained relatively limited and mainly descriptive, focusing on conceptual discussions of
automation, robotics, and the principles of Industry 4.0. After 2018, the number of studies
increased sharply, almost tripling by 2022. The COVID-19 pandemic further accelerated this
trend in 2020-2021, when digital labour markets, teleworking, and remote management
became central research topics.

Citations show a slightly delayed but steep upward curve, indicating that studies published
between 2018 and 2020 now constitute the theoretical foundation of this field. Empirical
evidence suggests that digital transformation leads primarily to job reconfiguration rather than
job loss, as new roles emerge in data analysis, cybersecurity, and digital coordination (Aly,
2022; Christiaensen, Rutledge and Taylor, 2021; Cirillo et al., 2021). These findings confirm
an ongoing structural transition toward knowledge-intensive and hybrid forms of
employment, consistent with the European Commission’s Digital Decade indicators (2024).
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Figure 1. Annual publications and citations on digital transformation and employment (2015-2025).
Source: Authors’ processing based on Web of Science Core Collection data (2024).

Another important pattern is the diversification of research methodologies. Early
publications relied mainly on conceptual reviews and macroeconomic modelling, whereas
more recent studies combine quantitative labour-market data with qualitative interviews
across industrial sectors. The convergence of these approaches demonstrates that research on
digital transformation and employment has evolved from a speculative discussion into an
empirically grounded field with measurable socio-economic implications (OECD, 2023;
European Commission, 2024).

(2) Digital HRM and HR analytics
Figure 2 illustrates the development of academic research on digital human resource
management (HRM) and HR analytics based on data from the Web of Science Core

Collection. The graph presents the number of publications devoted to this topic between 2021
and 2025, together with their citation counts, which helps to assess not only the quantitative
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growth of research but also its academic impact and relevance within the scholarly
community.

The results show that before 2021, research on digital HRM was relatively limited and
mainly focused on partial aspects such as e-recruitment, online learning, or digital assessment
systems. A significant rise in publications occurred after 2021, when digital HRM became a
central topic in management and organizational studies. Between 2022 and 2023, the number
of studies continued to increase, reaching its peak in 2024. This surge can be attributed to
several factors: first, the rapid progress of technologies such as artificial intelligence,
automation, and advanced workforce analytics stimulated growing interest in how these
innovations affect HR practices and organizational structures; second, the COVID-19
pandemic accelerated the transition to remote work and digital workforce management,
creating new conditions for theoretical and empirical inquiry.

Citation activity followed a similar upward pattern, peaking in 2024. This indicates
that the most influential and widely recognized studies in this field have emerged in recent
years. The decrease in 2025 should be interpreted with caution, as it reflects the typical time
lag in citation accumulation rather than a real decline in research interest.
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Figure 2. Annual publications and citations on digital HRM and HR analytics (2021-2025).
Source: Authors’ processing based on Web of Science Core Collection data (2024).

Several seminal contributions have shaped this domain. Studies by Bondarouk and
Brewster (2016), Vardarlier (2020) and Zhang and Chen (2024) highlight the evolution of
HRM from an administrative function into a strategic, data-driven discipline. These authors
emphasize that algorithmic and Al-supported HR systems can improve efficiency and
transparency, but their success depends on the ethical and human-centred design of digital
tools, including fairness, accountability, and employee trust as prerequisites for sustainable
digital HRM.

Overall, the trend confirms that digital HRM has evolved into an established and
rapidly developing research domain. The growing number of publications and citations
demonstrates a shift from fragmented studies toward systematic research that links digital
HRM with broader issues such as employment, job satisfaction, organizational behaviour,
ethics, and data protection.
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The bibliometric trajectory confirms that digital HRM is no longer a niche topic but a
core component of management research, often intersecting with digital ethics, leadership,
and organizational behaviour. Recent studies increasingly adopt frameworks such as socio-
technical systems theory and the resource-based view, integrating technology adoption with
human capital and organizational culture. This trend signals the consolidation of digital HRM
as an independent yet interdisciplinary research domain.

(3) Technostress and well-being

Figure 3 shows a pronounced increase in publications addressing technostress and
employee well-being. Although the topic appeared only occasionally before 2018, it expanded
rapidly during the pandemic years, when mass remote work and digital overload became
widespread. The number of studies nearly doubled between 2019 and 2021, and citation
activity has remained high through 2024, reflecting the growing use of standardized
instruments such as the Technostress Creators Scale and the Technostress Inhibitors Scale.
Core contributions by Tarafdar, Cooper and Stich (2019) established the conceptual
foundation of the field, linking technostress to both negative outcomes (fatigue, burnout) and
positive effects such as learning and engagement. Subsequent research increasingly applies
the Job Demands—Resources (JD-R) model to explain how organizational support, autonomy,
and digital competence shape individual reactions to technological demands (Bakker and
Demerouti, 2017; Saini and Phoolka, 2024). Recent studies also show that effective HRM
practices—training, feedback, and empathetic leadership—can convert technological pressure
into motivation and innovation (Aggarwal and Stanley, 2025).

This shift from a purely pathological toward a balanced and adaptive perspective
represents a major conceptual turning point. Technostress is now viewed not only as a risk
factor but as an analytical lens for understanding digital well-being and resilience. The
continuous growth in citations demonstrates that technostress research has moved beyond
psychology and information systems into mainstream HRM and organizational studies,
confirming its interdisciplinary importance.
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Figure 3. Annual publications and citations on technostress and employee well-being (2015—
2025). Source: Authors’ processing based on Web of Science Core Collection data (2024).
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Across all three examined domains, two acceleration points are evident: the post-2018
period associated with Industry 4.0 and the post-2020 phase triggered by the COVID-19
pandemic. These waves jointly redefined research priorities. While digital transformation and
employment constitute the most established area, digital HRM shows the steepest recent
growth, and technostress research provides the essential human-behavioural counterbalance.
The parallel rise in publication and citation counts confirms the consolidation of digitalization
as a multidimensional construct encompassing technological, organizational, and
psychological dimensions. Collectively, these findings support the integrative aim of this
article—to explore how digitalization reshapes work structures, HRM practices, and
employee experience through the interlinked mechanisms of technological change,
organizational adaptation, and human response.

Regional Comparison — Visegrad (V4) Countries

Data from the European Commission’s Digital Decade Country Reports (2024) reveal
persistent disparities in digital maturity among V4 countries (Table 1).

Table 1 Summary of Digitalization Indicators in V4 Countries (2024)

Country SME Digitalization | Cloud Adoption | Basic Digital Skills
Hungary 53.2% 37.1% 58.9%
Poland 50.0% 46.5% 44.3%
Czech Republic 49.0% 31.0% ~55.0%
Slovakia 42.2% 30.2% 51.3%

Source: Author according to European Commission’s Digital Decade Country Reports (2024).

Hungary and Poland demonstrate higher SME digital intensity and cloud use, while
Slovakia and the Czech Republic lag behind. The gap of more than ten percentage points
between leading and lagging countries indicates structural differences in innovation
ecosystems and workforce digital readiness.

These disparities directly influence the ability of organizations to implement digital
HRM practices effectively. In less digitally advanced contexts, HR departments often
prioritize administrative automation over strategic analytics or employee experience, which
limits the transformative potential of digitalization.

Qualitative Synthesis

The literature reviewed across the three thematic domains reveals several converging
findings:

1. Digitalization and Employment:

Digitalization reshapes rather than reduces employment. Routine and manual tasks are
replaced by knowledge-based activities requiring cognitive and digital skills. This transition
necessitates lifelong learning and continuous reskilling supported by both public policy and
corporate training.
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2. Digital HRM:

Al-supported HR systems improve efficiency, transparency, and data-driven decision-
making. Yet, their benefits depend on organizational culture and ethical implementation.
Studies highlight that employees’ perception of fairness, privacy, and autonomy determines
the success of digital HR adoption.

3. Technostress and Well-being:

Technostress functions as a mediating mechanism linking digital demands and employee
outcomes. When technological change is poorly managed, it generates overload and
uncertainty; however, under supportive HRM conditions — such as training, communication,
and managerial empathy — it can evolve into techno-eustress, enhancing motivation and
innovation.

Collectively, the findings emphasize that human-centered HRM is a decisive factor in
transforming digital disruption into digital resilience. The alignment of technology with
human resources thus represents a key strategic challenge for organizations entering the
digital age.

Discussion and conclusion

The integrated analysis of seventy peer-reviewed studies confirms that digitalization
acts as a multidimensional driver of organizational transformation, reshaping structures,
processes, and employee experiences across sectors. Whereas early research treated digital
transformation primarily as a technological process, recent work frames it as a socio-technical
phenomenon that interlinks technological innovation with human adaptation and cultural
change (Ghobakhloo, 2019; Fukuda, 2020). Early theoretical discussions on the productivity
implications of automation and artificial intelligence already anticipated such structural
changes, marking what Brynjolfsson and McAfee (2014) described as the second machine
age—an era in which technology complements rather than replaces human labour.

Across the literature, a consistent finding is that digitalization transforms rather than
eliminates work. Routine and manual tasks are automated, while new occupations emerge that
demand cognitive flexibility, digital literacy, and creative problem-solving (Christiaensen,
Rutledge and Taylor, 2021; Cirillo et al., 2021; Aly, 2022). This evolution represents a
structural transformation of labour markets whose impact depends on institutional capacity to
ensure lifelong learning and reskilling (OECD, 2023; European Commission, 2024; Sousa and
Rocha, 2019). Technology itself is not the source of disruption; the decisive factor is an
organization’s ability to integrate people and technology in a balanced and sustainable way
through human-centred design and inclusive policies (Bondarouk and Brewster, 2016;
Minbaeva, 2021). Within the HRM domain, digital transformation has shifted from
automating administrative routines toward strategic, Al-enabled HRM systems that combine
analytics, cloud-based solutions, and data-driven decision-making (Vardarlier, 2020; Zhang
and Chen, 2024). These systems increase efficiency and transparency but also raise new
ethical and psychological challenges. Employees’ perceptions of fairness, privacy, and
autonomy critically determine the success of digital HRM implementation (Florkowski, 2019;
Nankervis and Cameron, 2023). Research by Ruiz et al. (2024) further demonstrates that a
clearly articulated digital HR strategy significantly enhances organizational performance by
aligning technological tools with strategic human-capital objectives. Consequently, digital
HRM should be understood not as a technological tool but as a cultural and relational
framework in which leadership, communication, and participation shape organizational
outcomes (Bondarouk and Brewster, 2016; Vardarlier, 2020).
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The review also confirms that HRM practices moderate the relationship between
technological change and employee well-being. Organizational support, skill development,
and transparent communication significantly reduce digital strain and enhance adaptability
(Tarafdar, Cooper and Stich, 2019; Saini and Phoolka, 2024). Evidence shows that
technostress is not inherently detrimental; when employees perceive adequate resources and
autonomy, digital demands can stimulate learning, engagement, and innovation—a dynamic
conceptualized as techno-eustress (Bakker and Demerouti, 2017; Aggarwal and Stanley,
2025). HRM thus functions as a stabilizing force that transforms technological pressure into
growth and motivation, consistent with the Job Demands—Resources model (Bakker and
Demerouti, 2017; Ragu-Nathan et al., 2008). Recent sectoral research confirms similar
patterns in service industries, where technostress directly affects both employee experience
and customer satisfaction (Christ-Brendemiihl and Schaarschmidt, 2020; Wu, Chin and Liu,
2022).

Across all three thematic domains—employment, HRM, and technostress—the
common pattern is the centrality of human-centred digital transformation. Empirical evidence
confirms that technological and human dimensions must evolve in parallel to achieve
sustainable outcomes (OECD, 2023; European Commission, 2024). Studies from the
education sector also highlight the critical importance of digital competence and emotional
regulation for reducing technostress in online environments (Berger et al., 2016; Dahabiyeh,
Najjar and Wang, 2022). When HR systems and leadership align with employees’ digital
readiness and psychological needs, digitalization fosters resilience and innovation; when
implementation focuses solely on technology, it often results in overload, alienation, and
declining trust (Tarafdar, Cooper and Stich, 2019; Florkowski, 2019).

The findings further reveal regional disparities in digital maturity and research
coverage. Economies with strong innovation ecosystems, such as Germany, the United
Kingdom, and the United States, dominate empirical research on digital HRM and
technostress, whereas Central and Eastern Europe, including the Visegrad region, remains
under-represented (European Commission, 2024; OECD, 2023). This imbalance underscores
the need for context-sensitive studies that account for institutional and cultural environments
shaping workplace digitalization (Nankervis and Cameron, 2023).

Theoretically, this synthesis contributes to the integrative framework of digital work
systems, linking three research streams that are often analysed separately: digital
transformation as a structural driver, HRM as an organizational moderator, and technostress
as a psychological mediator. Their interaction determines whether digitalization produces
strain or resilience (Tarafdar, Cooper and Stich, 2019; Bakker and Demerouti, 2017). This
aligns with the second generation of technostress research, which emphasizes adaptation,
empowerment, and balance rather than pathology (Brod, 1984; Tarafdar, Cooper and Stich,
2019). From a practical perspective, the findings highlight that successful digital
transformation depends as much on human capability as on technology. Organizations are
advised to pursue holistic strategies that:

— support continuous digital upskilling and reskilling (Sousa and Rocha, 2019; OECD, 2023);
— promote transparent and participatory HRM processes (Bondarouk and Brewster, 2016);

— ensure ethical governance of Al and data (Vardarlier, 2020; Aggarwal and Stanley, 2025);
and

— integrate well-being and resilience as strategic HR priorities (Bakker and Demerouti, 2017;
Saini and Phoolka, 2024).
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In conclusion, digitalization is reshaping employment and HRM in complex and
deeply human ways. Its success depends on balancing technological efficiency with social
responsibility. The evidence shows that digital HRM can transform technostress from a
barrier into a catalyst for learning and innovation—provided that organizations deliberately
cultivate trust, competence, and psychological safety (Tarafdar, Cooper and Stich, 2019;
Aggarwal and Stanley, 2025). The human dimension of digital transformation is therefore not
peripheral but decisive in determining whether the digital future will be sustainable, inclusive,
and humane (Brynjolfsson and McAfee, 2014; European Commission, 2024).
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VYUZITIE AI V CRM PRE MALE A STREDNE PODNIKY: VYZVY,
PROBLEMY A RIESENIA

Daniil Morozov', Mariana Strenitzerova?, Tatiana Corejova’

Abstract: The article aims to analyze the integration of artificial intelligence (AI) into
customer relationship management (CRM) systems, particularly within small and medium-
sized enterprises (SMEs). It summarizes current research findings, identifying key challenges
and barriers SMEs face, including data quality, technological infrastructure, organizational
readiness, employee resistance, and ethical concerns. The study also proposes practical
solutions and strategies for successfully implementing Al-based CRM in SMEs.

Keywords: Artificial Intelligence, CRM, SMEs, Customer Experience, Digital
Transformation

Uvod

V stcasnom konkurenénom podnikatel'skom prostredi zohrava efektivne riadenie
vztahov so zakaznikmi (Customer Relationship Management — CRM) klIic¢ova tlohu pri
dosahovani Uspechu podnikov. Pre malé a stredné podniky (MSP) je budovanie dlhodobych
vztahov so zdkaznikmi a poskytovanie pozitivnej zékaznickej sktsenosti zikladnym
predpokladom ich udrzatel'nosti, rastu a schopnosti konkurovat’ vi¢§im organizaciam. Tradi¢né
systémy CRM sa zameriavaju predovsetkym na zhromazd'ovanie, uchovavanie a spravu tidajov
o zékaznikoch, avSak v ére digitalizacie tieto funkcie uz nepostacuju. V poslednych rokoch sa
preto Coraz vicsSia pozornost’ venuje integracii technoldgii umelej inteligencie (Al) do CRM s
cielom zlepsit’ personalizaciu, predikciu spravania zakaznikov a efektivnost’ marketingovych a
servisnych procesov (Chatterjee et al., 2021; Tran & Duong, 2024).

Umelé inteligencia umoziuje spracuvat’ vel'ké objemy dat, identifikovat’ skryté vzorce
v spravani zdkaznikov a generovat’ poznatky, ktoré podporuji rozhodovanie a prispievaju k
vyssej spokojnosti zdkaznikov (Somashekhar et al., 2024). Vyuzivanie algoritmov strojového
ucenia, chatbotov a odporucacich systémov potvrdilo schopnost AI-CRM automatizovat
rutinné ulohy, zvysit angazovanost’ zdkaznikov a optimalizovat’ predajné vysledky — napriklad
implementécia Al odporucacieho systému viedla k 30 % zvySeniu zdkaznickej angazovanosti
a 25 % rastu predaja v priebehu jedného roka (Tran & Duong, 2024). Z tychto dévodov sa Al-
CRM povazuje za vyznamny ndstroj digitalnej transformacie, ktory moze malym a strednym
podnikom pomoct’ ziskat’ konkurenénu vyhodu a posilnit’ ich orientdciu na zdkaznika.

Integracia umelej inteligencie vSak okrem prilezitosti prinasa aj cely rad vyziev. Pre
MSP st tieto vyzvy obzvlast’ akatne — zahfniaji technologické obmedzenia, fragmentované
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alebo nekvalitné data, nedostatok odbornych znalosti, odpor zamestnancov vo¢i zmenam, ako
aj obavy o bezpecnost’ a etiku pouzivania Al (Ahmad & Pande, 2024). Mnoh¢é organizacie
navySe implementuji Al bez jasne definovanej stratégie ¢i cielov, ¢o zniZzuje UspeSnost
projektov a zvysuje riziko neefektivneho vyuzitia zdrojov. Preto je nevyhnutné komplexne
preskumat’, aké faktory ovplyviiuji uspesné prijatie AI-CRM v malych a strednych podnikoch
a aké rieSenia su v literatire odporu¢ané na prekonanie identifikovanych bariér.

Cielom tejto Stidie je analyzovat’ a syntetizovat’ sucasné poznatky o implementacii
umelej inteligencie do CRM systémov v kontexte MSP. Stidia vyuZiva integrativny prehlad
literatary, ktory kombinuje bibliometrickt a kvalitativnhu obsahovu analyzu publikacii z rokov
2021a—2025, aby identifikovala kI'i¢ové vyzvy, problémy a stratégie implementacie AI-CRM.

Na zéklade preskiimania dostupnej literatury sa Studia usiluje odpovedat’ na nasledujuce
vyskumné otazky:

RQ1: Aké su hlavné technologické, organizacné a etické vyzvy implementacie Al v
CRM systémoch MSP?

RQ2: Aké stratégie a osvedcené postupy podporujui uspesné prijatic AI-CRM v MSP?

RQ3: Aké poznatky a medzery pretrvavaju v sic¢asnom vyskume tejto problematiky?

Zodpovedanie tychto otdzok umoziuje lepSie pochopit’ podmienky a faktory, ktoré
ovplyviiuji implementaciu AI-CRM v praxi, a poskytuje odporucania pre manazérov MSP,
ktori planuju vyuzivat’ umelu inteligenciu ako nastroj pre zlepSenie zakaznickej sktisenosti a
dlhodoby rast.

Teoretické vychodiska

Pojem riadenie vztahov so zdkaznikmi (CRM — Customer Relationship Management)
oznacuje strategicky pristup k interakcidm so zdkaznikmi, ktory zahffia zhromaZdovanie,
uchovavanie a analytické vyuzivanie informacii o zakaznikoch s cielom budovat’ lojalitu a
zvySovat hodnotu spoluprace. Systémy CRM umoziiuji spolo¢nostiam koordinovat’ marketing,
predaj a sluzby a budovat’ jednotnt zédkaznicku skusenost’ zaloZenul na udajoch. Pre malé a
stredné podniky (MSP) je vyuzivanie CRM uz dlho nevyhnutnostou: ako uvadzaju Li a Xu
(2022), MSP pouzivaji CRM na zlepSenie riadenia znalosti o zdkaznikoch a stimuldciu
inovacii, ¢o prispieva k ich ekonomickej a organizacnej udrzatel'nosti. CRM sa povazuje za
kl'aCova sucast’ digitdlnej transformacie MSP, ktord modze podporit ich rast a
konkurencieschopnost’ (Li & Xu, 2022; Chatterjee et al., 2021).

Integracia umelej inteligencie (Al) priviedla vyvoj CRM do novej fazy (Ozay et al.,
2024). Umela inteligencia je stbor technologii — strojové ucenie, spracovanie prirodzeného
jazyka (NLP), hlboké neurdnové siete ¢i prediktivna analytika — ktoré sa dokazu ucit’ z tdajov
a napodobnovat’ urcité I'udské kognitivne funkcie. V kontexte CRM znamend aplikacia Al
vyuzivanie tychto algoritmov na ziskavanie poznatkov z tidajov o zakaznikoch, predpovedanie
spravania, automatizaciu komunikacie a podporu rozhodovania v marketingu a sluzbach
(Ahmad & Pande, 2024; Putra et al., 2023). Napriklad techniky strojového ucenia umoznuji
segmentovat’ zdkaznikov a predpovedat ich potreby, chatboty zalozené na NLP automatizuju
odpovede na otazky a prediktivna analyza pomaha identifikovat’ najsl'ubnejSich zakaznikov a
personalizovat’ ponuky (Somashekhar et al., 2024; Gavade, 2024; Kedi, 2024). V dosledku toho
su syst¢émy CRM podporované umelou inteligenciou schopné poskytovat personalizované
sluzby, prediktivnu analytiku a inteligentnu zdkaznicku podporu vo vSetkych fazach Zivotného
cyklu zdkaznika (Tran & Duong, 2024; Abubakar et al., 2025). Vyskumy potvrdzujt, ze Al-
CRM radikalne zlepSuje klIicové schopnosti tradiénych CRM systémov. Podl'a Tran a Duong
(2024) integracia Al prinédsa Styri hlavné prinosy: personalizované sluzby, lep$iu angazovanost’
zakaznikov, rozhodovanie zaloZené na datach a inteligentnu automatizaciu procesov.
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Virtudlni asistenti a chatboti umoznuji podnikom komunikovat’® so zdkaznikmi
nepretrzite a rychlo reagovat’ na ich potreby (Gavade, 2024). Analyza sentimentu a hlasovych
vzorcov poméha odhal’'ovat’ nespokojnost’ zakaznikov, o umoZziuje firmam prijat’ preventivne
opatrenia — tieto schopnosti su obzvlast cenné pre mensSie podniky, ktoré si chcu udrzat
kazdého klienta (Abubakar et al., 2025). Umeld inteligencia zdroven zvysuje interna
efektivnost’ — automatizuje rutinné tlohy, ako generovanie sprav, segmentécia publika alebo
personalizacia komunikacie, ¢im odbremenuje zamestnancov a umoziiuje im sustredit’ sa na
strategické ¢innosti (Chatterjee et al., 2021; Kedi, 2024).

V oblasti predaja pomahaju nastroje Al predikovat’ dopyt, posudzovat’ pripravenost’
zakaznikov na nakup a vytvérat’ personalizované ponuky, ¢o vedie k zvysSeniu konverzii a
navratnosti investicii (Yoo et al., 2024; Gavade, 2024). Tieto zistenia potvrdzuju, ze AI-CRM
sa stava hlavnym nastrojom pre rast vykonnosti a konkuren¢nej vyhody organizacii (Yoo et al.,
2024; Zein et al., 2024).

V literatire sa objavuju viaceré modely vysvetl'ujuce prijatie AI-CRM. Chatterjee et al.
(2021) sktimaji implementaciu AI-CRM z hl'adiska teoérie akceptacie technologii (TAM) a
organizacne]j agility. Ich empiricky model ukazal, ze vnimand uZzitocnost, jednoduchost’
pouzivania a dovera v AI-CRM vyznamne ovplyviluji imysel zamestnancov technologiu
pouzivat, ¢o je klI'icové pre tispech projektu, najmé v prostredi MSP s obmedzenymi zdrojmi.

Dal$i vyskum — napriklad Kumar et al. (2023) — vychadza z tedrie zaloZenej na zdrojoch
(Resource-Based View) a konceptu dynamickych schopnosti. Zistili, Ze budovanie schopnosti
AI-CRM (napr. rychla rekonfigurécia sluzieb pomocou Al podl'a potrieb zakaznikov) priamo
zvysuje inovativnost’ sluzieb. Flexibilita sluzieb sprostredkuje tento vzt'ah, pretoze adopcia Al-
CRM podporuje personalizaciu a rychlu adaptaciu — kl'a¢ové faktory pre MSP pdsobiace v
nestabilnom prostredi.

MSP sa od velkych korporacii liSia tym, Ze maji obmedzené financné, technologické a
ludské zdroje. Ich agilita a kratke rozhodovacie cykly vS§ak mézu byt vyhodou, ak sa nové
technoldgie implementuju cielene.

Celkovo sa teoretické aj empirické Stadie zhodujua, ze integracia Al a CRM predstavuje
d’alsi krok vo vyvoji obchodnych stratégii zameranych na zakaznika. Sl'ubuje vyznamné
prinosy — personalizaciu, efektivnost’ a nové moznosti rastu — no zaroven prinasa aj komplexné
vyzvy spojené s technologickou pripravenostou, datovou kvalitou a doverou pouzivatelov.
Uspech implementacie AI-CRM preto zavisi nielen od technolégie, ale aj od organizaénej
kultiry, etického riadenia a schopnosti MSP ucit’ sa z vlastnych skusenosti.

V nasledujicej casti sa preto uvadzaju vyskumné metddy prehladu literatury a
prezentuju sa hlavné vyzvy a rieSenia spojené s aplikaciou Al v CRM v prostredi malych a
strednych podnikov.

Metodologia a metédy vyskumu

Tento prehl’ad literatury bol vypracovany vo forme integrujicej stidie, ktora sumarizuje
vysledky dosiahnuté v poslednych rokoch v oblasti aplikacie Al v CRM pre MSP. V procese
sa pouzila kombinécia bibliometrickej analyzy a kvalitativnej obsahovej analyzy vybranych
publikacii. Najskor boli na vyhl'adavanie relevantnej literatiry identifikované kl'aicové slova v
ruskom, anglickom a slovenskom jazyku.. Vyhl'adavanie sa uskutoc¢nilo v hlavnych vedeckych
databazach a repozitaroch (Elicit, Web of Science, Scopus, SSRN atd’.) a analyzou zoznamu
odkazov v kl'icovych ¢Elankoch s cielom identifikovat’ d’alSie zdroje k danej téme. Kritéria
vyberu publikacii boli: novost’ (posudzovali sa najma prace z rokov 2020 - 2025, ktoré odrazaju
sucasny stav vyskumu), tematické zameranie na integraciu umelej inteligencie a CRM a
prednostne zameranie na MSP alebo zistenia uplatnitel'né na MSP.
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Tieto prace predstavuji rézne typy vyskumu, ¢o umoZznilo komplexny pohlad na
problematiku. Zahfnaju kvantitativne empirické S$tadie (napriklad Chatterjee a kol. 2021
uskutoc¢nili dotaznikovy prieskum organizacii s cielom identifikovat’ faktory prijatia AI-CRM;
Kumar a kol. 2023 uskutocnili zmiesanu pripadovu stidiu s pripadovou Stadiou a prieskumom),
kvalitativne $tadie (Ledro a kol, 2023 vychadzaju zo série hibkovych rozhovorov s odbornikmi
z réznych spolo€nosti s cielom identifikovat" problémy spojené s prijatim Al v CRM),
prieskumné a koncepéné ¢lanky (Tran & Duong, 2024; Somashekhar et al., 2024; Gavade,
2024) a systematické prehl'ady literatiry (Ozay et al., 2024; Ozay et al., 2023). Tento stbor
zdrojov zahfiia akademické aj praktické pohl'ady na danu tému: od teoretickych modelov a
Statistickych vzt'ahov - az po skutocné pripady, ndzory expertov a zhrnutie skisenosti z
implementécie.

Analyza literatiry sa uskutocnila v niekolkych etapach. V prvej etape sa vykonala
bibliometrickd analyza - skimali sa publikacné trendy v Case, kI'iCové tematické zoskupenia a
vplyvy prac. Do tvahy sa brali najmi bibliometrické zistenia Ozaya a i. (2023, 2024), ktori
analyzovali stovky publikéacii o AI-CRM a identifikovali hlavné oblasti vyskumu: stratégie
zaloZzené na udajoch; aplikdcia technik Al vo vybranych c¢innostiach CRM; strategicka
implementécia AI-CRM; skusenosti zakaznikov v prostredi AI-CRM. Tieto prehl'ady stanovili
celkovu mapu poznatkov k danej téme. V druhej etape bol kazdy vybrany zdroj podrobeny
zmysluplnej analyze s extrahovanim kl'a¢ovych posolstiev, zisteni a odporucani. Osobitna
pozornost’ sa venovala tomu, aké vyzvy a problémy pri implementécii umelej inteligencie v
CRM sa v jednotlivych studiach spominaji a aké rieSenia alebo osvedcené postupy sa navrhuju.
Na zvysenie spol'ahlivosti analyzy sa uplatnil princip trianguldcie zdrojov: mySlienka alebo
problém sa povazovali za vyznamné, ak ich spominali viaceri nezavisli autori. Zaznamenali sa
aj pripadné rozdiely v ndzoroch alebo dérazoch medzi stidiami, aby sa odzrkadlili diskutované
otazky.

7 metodologického hladiska mé& prehl'ad porovndvaci a analyticky charakter.
Porovnanim zisteni réznych autorov sa identifikovali problémy spolo¢né pre mnohé trhy (napr.
otazky tykajuce sa udajov a sukromia) a Specifické aspekty relevantné pre MSP (napr.
nedostatok odbornych znalosti alebo narocnost’ projektov umelej inteligencie na zdroje pre
malé podniky). Vysledky su prezentované vo forme konsolidovaného analytického opisu,
Struktirovaného podl'a tém, a nie podl'a jednotlivych dokumentov, ¢im sa syntetizuju poznatky
a predchadza sa jednoduchej anotacnej kompilécii. Tento pristup je v sulade s cielom prehl'adu
poskytnut’ ucelené chapanie témy na zéklade najlepsieho dostupného vyskumu.

Je potrebné poznamenat, Ze rozsah prehladu je obmedzeny a zahffia najmi prace
spristupnené na analyzu. M6zu existovat’ aj iné relevantné stadie mimo revidovaného zoznamu,
ale spolichanie sa na klucové sucasné publikacie zarucuje, ze hlavné myslienky st
reprezentativne. Metodika prehl'adu sa snazi o objektivitu prostrednictvom vyuzivania
akademickych recenzovanych zdrojov a systematického pristupu k vyberu a sumarizécii
informacii. V d’alSej Casti st uvedené zistenia - subor identifikovanych vyziev implementacie
umelej inteligencie v systémoch CRM malych a strednych podnikov a rieSenia navrhnuté na
uspesnu realizaciu takychto projektov.

Vysledky

Na zaklade zvolenej metodiky bola zostavend vzorka reprezentativnych vedeckych prac
publikovanych v rokoch 2021-2025, ktoré sa venuji problematike integracie umelej
inteligencie do systémov riadenia vztahov so zakaznikmi (CRM) v malych a strednych
podnikoch. Vyber zahfiia empirické, koncepéné aj prehladové Stadie, ktoré reflektuju rdézne
pristupy, od technologickych az po organiza¢né a manazérske aspekty implementacie Al
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Ciel'om tejto Casti je poskytnut’ prehl’ad existujicich poznatkov a identifikovat’ hlavné
smery, trendy a zistenia, ktoré tvoria zéklad pre ndslednu analyzu vyziev a rieSeni. Zakladné
charakteristiky jednotlivych prac, ich metodologické pristupy a hlavné zavery st zhrnuté v

tabul’ke 1.

Tabul’ka 1 Prehl’ad vybranych vedeckych $tudii o integracii umelej inteligencie (AI) do CRM systémov v
malych a strednych podnikoch (2021-2025)

Autor Rok Krajina / Typ Stidie / Hlavné zistenia a prinosy
kontext metodika

Chatterjee et 2021 | India Kvantitativna Prijatie AI-CRM zavisi od vnimane;j

al. empiricka stadia (PLS- | uzito¢nosti, jednoduchosti pouzitia a

SEM, dotaznikovy dovery v Al Ludsky faktor (postoj

prieskum MSP) zamestnancov) je rozhodujuci pre
uspes$nu implementaciu.

Li & Xu 2022 | Cina Analyticka $tudia / CRM zlepSuje riadenie znalosti

empirické udaje o zakaznikov a stimuluje inovacie;

MSP prijatie CRM a AI-CRM podporuje
udrzatel'nost’ MSP a lojalitu
zakaznikov.

Kumar et al. 2023 | India Zmie$ana metoda AI-CRM rozvija dynamické schopnosti
(zdravotnictvo, | (pripadova studia + organizacii; flexibilita sluzieb
MSP) prieskum) sprostredkuje vztah medzi adopciou Al

a inovaciami.

Ledro et al. 2023 | Europa (rozne | Kvalitativna Stadia Identifikované hlavné bariéry:
krajiny) (hibkové rozhovory s nedostatok expertizy, nizka kvalita dat,

manazérmi MSP) obavy zo zlyhania Al; odporuca sa
postupna implementacia a Skolenie
zamestnancov.

Ozay et al. 2023 | Turecko / Systematicky a Identifikované $tyri hlavné oblasti
medzinarodny | bibliometricky prehlad | vyskumu AI-CRM: stratégie zalozené
kontext (Scopus, WoS) na udajoch, integracia technik Al,

strategicka implementacia, zakaznicka
skusenost’.

Ozay et al. 2024 | Medzinarodny | Systematicky prehl'ad | AI-CRM zlepsSuje vykon organizacii
prehl’ad 20202024 prostrednictvom personalizacie,

automatizacie a analytickej podpory
rozhodovania; odporucanie: pre MSP su
kl'acové Skalovatelné rieSenia.
Tran & Duong | 2024 | Vietnam Koncepcny ¢lanok / Identifikované Styri kl'iCové prinosy
integrativny prehl’ad AI-CRM: personalizacia, angaZzovanost’
zékaznikov, rozhodovanie na zaklade
dat, automatizacia; Al ako motor
digitalnej transformacie MSP.
Somashekhar | 2024 | India Prieskumna stadia AI-CRM zlepsuje spokojnost’
et al. zékaznikov a znizuje naklady na sluzby;
identifikovana potreba etickych ramcov
a déveryhodného vyuzivania Al

Gavade 2024 | India Koncepéna Studia AI-CRM umoziiuje automatizaciu
marketingu, predikciu dopytu a
zvySenie konverzie; odportica sa
integracia NLP chatbotov pre
zéakaznicku podporu.

Yoo, Park & 2024 | Juzna Korea Kvantitativna $tudia Styri dimenzie AI-CRM (marketingova,

Park (PLS-SEM) predajna, servisna, vSeobecna) maju

pozitivny vplyv na vykonnost’ a
konkurenéné vyhody organizacii.

Kedi 2024 | Uganda Pripadova stadia (MSP | Al softvér pre personalizovany

(Wagobera) v maloobchode) marketing zlepSuje skusenost’

zakaznikov, predaj a retenciu; odporuca
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integraciu AI-CRM s marketingovou

automatizaciou.
Zein et al. 2024 | USA, Nigéria, | Koncepcny model Vyvinuty integrovany model CRM a
Juzna Afrika (integrovany ramec marketingovej optimalizacie zalozeny
AI-CRM) na Al; odporti¢a kombinaciu socialnej
analytiky a Al pre Skalovatel'né
stratégie MSP.
Putra et al. 2023 | Indonézia Kvantitativna $tudia AI-CRM zlepsuje rozhodovanie
(regresna analyza) manazérov, efektivnost’ procesov a

zéakaznicku skusenost’; pozitivny vplyv
na vykonnost’ MSP.

Abubakar et 2025 | Nigéria/ Kvalitativna + AI-CRM formuje zdkaznicku cestu od
al. Ghana empiricka stadia (MSP | znacky po predaj; personalizicia a
v Afrike) rychlost’ reakcie Al zvySuji doveru a

konverzie zakaznikov.

Zdroj: vlastné spracovanie

Z uvedeného prehladu vyplyva, ze sucasny vyskum sa zameriava predovSetkym na
technologické prinosy umelej inteligencie v CRM systémoch, na organizacné predpoklady
uspesného prijatia tychto rieSeni a na faktory, ktoré ovplyviiuji efektivnost’ ich implementacie.
Viaceri autori zarovenl poukazuji na prepojenie technickych aspektov s manazérskymi a
socialnymi faktormi, ¢o naznacuje, Ze implementacia AI-CRM nie je len otdzkou technologie,
ale aj organizacnej kultiry a pripravenosti I'udi na zmenu. Nasledujuca Cast’ preto identifikuje
a sumarizuje hlavné vyzvy implementacie AI-CRM v prostredi MSP.

Vyzvy v oblasti udajov a technologickej infrastruktiary. Na efektivne fungovanie
algoritmov Al st potrebné rozsiahle a kvalitné udaje o zidkaznikoch, ako aj vhodna
technologickd infrastruktira na ich spracovanie. MSP vSak Casto disponuji roztrieStenymi
databdzami, netplnymi zdznamami a systémami, ktoré nie st kompatibilné so sofistikovanymi
Al modulmi (Ledro et al., 2023). Fragmentacia idajov a chybajuce Standardy brania vytvoreniu
jednotného pohladu na zdkaznika. Ozay et al. (2024) poukazuji, Ze prave nejednotnost
datovych Struktar patri medzi najcastejSie pri¢iny zlyhania AI-CRM projektov. Problémom je
aj nedostatocny vykon existujucej IT infrastruktiry — menSie podniky spravidla nemaju
vypoctové zdroje ani cloudové kapacity, ktoré si vyzaduju pokroc¢ilé modely umelej
inteligencie.

Bezpecnost’ udajov a ochrana sikromia. CRM systémy pracujii s citlivymi
informéciami — kontakty, histéria nakupov, preferencie — a implementéacia Al roz§iruje rozsah
spracivanych udajov aj pocet pristupovych bodov. Tym rastie riziko naruSenia bezpecnosti
alebo zneuZitia osobnych tidajov. Podl'a Tran a Duong (2024) a Gavade (2024) obavy zo straty
sukromia a etickych dilem patria medzi najcastejSie faktory braniace prijatiu AI-CRM. Ledro
et al. (2023) upozoriiuji, ze MSP zriedkavo disponuju Specialistami na kyberneticku
bezpeénost, a preto su zranitenejSie voéi incidentom. Ozay et al. (2024) dopliiaju, Ze
obmedzené znalosti regulacnych ramcov (napr. GDPR) zvySuju riziko poruSenia predpisov a
straty dovery zakaznikov.

Nedostatok jasnej vizie a strategickych ciel’ov. Mnohé malé podniky implementuju
AI-CRM bez jasného prepojenia na obchodné ciele. Ako uvadzaju Ledro et al. (2023), v praxi
sa Casto stretdvame s projektmi, ktoré sa realizuji ,,pretoze Al je trend”, bez definované¢ho
ocakavaného prinosu. Téato nejasnost’ vedie k roztrieStenym rozhodnutiam a neefektivnemu
vyuzitiu zdrojov. Ozay et al. (2024) potvrdzujl, Ze nedostatok strategickej vizie a meratel'nych
ukazovatel'ov Gspechu patri medzi najvyraznejsie slabiny projektov AI-CRM v MSP.

Nedostatok kompetencii a odpor vo¢i zmenam. Efektivna implementécia Al vyzaduje
kombinaciu technickych a analytickych zruc¢nosti, ktoré MSP casto nemaju. Podla
Somashekhar et al. (2024) a Kedi (2024) vicsina malych podnikov nema internych datovych
Specialistov a spolieha sa na externych dodavatelov, ¢o zvySuje naklady a zavislost’ od
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externych sluZieb. Okrem nedostatku znalosti sa v literatire casto spomina aj odpor
zamestnancov vo¢i zmenam. Chatterjee et al. (2021) zistili, ze dovera v algoritmy Al je
kl'i¢ovym prediktorom ochoty systém pouzivat — ak chyba, pouzivatelia nové nastroje
ignoruju. V prostredi MSP, kde maju timy uzke vdzby a vysokl pracovnu zataz, méze mat’ aj
mierny odpor zamestnancov vyrazny dopad na prijatie technologie.

Strata ,,’udskej dimenzie* a etické otazky. Automatizicia interakcii so zdkaznikmi
prostrednictvom chatbotov alebo odporucacich systémov moze viest k neosobnym
sktsenostiam. Gavade (2024) uvadza, ze Al stale nedokaze reprodukovat’ empatiu a kontextové
chapanie Cloveka. Tran a Duong (2024) poukazuji, Ze nespravne implementované chatboty
alebo algoritmy s predsudkami mézu vyvolat’ negativnu reakciu zékaznikov a oslabit’ doveru v
znacku. Abubakar et al. (2025) dodavaju, Ze priliSna automatizacia mdze znizit' autentickost’
interakcie, €o je pre MSP obzvlast rizikové, pretoze osobny vztah je ¢asto ich konkuren¢nou
vyhodou.

Obmedzenia navratnosti a praktického vyuZzitia. Y oo et al. (2024) zistili, Ze pozitivny
vplyv AI-CRM na vykonnost organizacie sa prejavuje len vtedy, ak si Al moduly plne
integrované do marketingovych, predajnych a servisnych procesov. Ak technoldgia ostane
izolovana, MSP nevidia o¢akavané prinosy. Putra et al. (2023) dopliaju, Ze slaba analyticka
kultara a nedostatok datovych metrik znizuji schopnost’ vyhodnotit’ navratnost’ investicii do
AI-CRM.

Vyzvy pri implementacii AI-CRM v MSP zahffiaji nedostatok kvalitnych dat a IT
kapacit, rizikd ochrany sukromia, absenciu jasnej stratégie, deficit kompetencii a odpor voci
zmenam, ako aj obavy zo straty osobného pristupu a etické otazky. Podl'a Ozay et al. (2024)
ide o komplexny proces, ktory si vyZaduje technologicku pripravenost, organiza¢nu zrelost” a
datovo orientovanu kultiru — faktory, ktoré MSP ¢asto rozvijaju len postupne.

Napriek identifikovanym problémom literatira ponuka subor stratégii a osvedcenych
pristupov, ktoré umoznuji MSP zvladnut' zloZitost’ integracie AI-CRM. Tieto rieSenia st
formulované na zéklade empirickych zisteni aj koncepénych modelov.

Strategické planovanie a jasné ciele. Uspech projektov AI-CRM zavisi od existencie
jednoznacnej stratégie. Podl'a Ahmad a Pande (2024) a Ledro et al. (2023) by MSP mali este
pred implementaciou definovat’ obchodny problém, ktory ma byt rieSeny pomocou Al, a urcit’
zodpovedajliice KPI. PredbeZzny audit pripravenosti na Al (technickej, datovej a organizacne))
pomaha odhalit’ nedostatky pred spustenim projektu. Ozay et al. (2024) odporucaji rozdelenie
procesu do 4z — od pilotného testovania po rozsirenie — s jasnymi merateI'nymi ciel'mi v kazdej
etape, ¢o umoziuje lepsie riadenie rizik a transparentné hodnotenie vysledkov.

Riadenie dat a infraStruktiry. ZabezpeCenie kvality udajov je klucovym
predpokladom pre Gspes$né fungovanie AI-CRM. Ozay et al. (2023, 2024) zddraziuju potrebu
centralizacie udajov o zékaznikoch, vytvéarania datovych skladov a zavadzania procesov
kontroly kvality. Malé¢ podniky mézu vyuzit' cloudové rieSenia, ktoré poskytuji pristup k
vykonnym modelom bez nutnosti vlastnej infrastruktury (Kedi, 2024). Prepojenie Al modulov
so sucasnymi CRM systémami ul’ahcuje vyuzivanie Standardizovanych rozhrani, ktoré zaroven
zabezpecuju Skalovatelnost’ a kompatibilitu (Putra et al., 2023). Doélezitym prvkom je aj
kyberneticka bezpecnost’: Somashekhar et al. (2024) a Ledro et al. (2023) odporucaji zaviest’
Sifrovanie, kontrolu pristupu a monitorovanie ¢innosti algoritmov uz od zaciatku projektu.

Posilnenie Pudskych zdrojov a akceptacia technologie. Implementacia Al si vyzaduje
nielen technické kapacity, ale aj zmenu organizatného myslenia. Chatterjee et al. (2021)
preukazali, Ze vnimana uzitocnost’, dovera a jednoduchost’ pouzivania systému st hlavnymi
faktormi prijatia AI-CRM zamestnancami. Preto autori ako Gavade (2024) a Ledro et al. (2023)
zdorazituji vyznam Skoleni, internych workshopov a pilotnych testov, ktoré umoziuji
pouzivatel'om pochopit’ prinosy systému. V praxi sa osvedcilo vytvarat’ malé interdisciplinarne
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timy, ktoré spajaju IT Specialistov, analytikov a koncovych pouzivatelov, ¢im sa urychl'uje
rieSenie problémov a zvysSuje prijatie zmien.

Postupna implementacia a ucenie sa z pilotov. Literatira poukazuje na vyznam
itera¢ného pristupu — zacat’ s malymi pilotnymi projektmi, zhodnotit’ vysledky a postupne
roz§irovat rieSenie (Ahmad & Pande, 2024; Ledro et al., 2023). Tento pristup umozituje MSP
korigovat’ chyby v redlnom case, upravovat’ modely podl'a spitnej vizby a ziskavat’ dokazy o
efektivite pre d’alSie investicie. Tran a Duong (2024) upozoriiujl, Ze priebeZzné monitorovanie
kvality Al napriklad prostrednictvom analyzy spokojnosti zakaznikov a Gpravy algoritmov pri
detekcii chyb, je kI'i¢om k udrzaniu vykonu systému.

Kombinacia umelej inteligencie a Pudskej interakcie. Gavade (2024) a Abubakar et
al. (2025) upozoriiuju, ze zachovanie l'udskej dimenzie v CRM je zasadné pre lojalitu
zdkaznikov. Optimalnym pristupom je tzv. human-in-the-loop — Al pripravuje odporucania, no
kone¢né rozhodnutia ostavaji v rukach pracovnikov. Takyto model pomaha MSP zachovat
autentickost’ komunikécie a zaroven vyuzivat' analytické schopnosti Al. Yoo et al. (2024)
doplnaja, Ze najlepsie vysledky dosahuja podniky, ktoré prepajaju Al funkcie so zakaznickymi
procesmi naprie¢ oddeleniami marketingu, predaja a servisu.

Etika, transparentnost’ a zodpovednost’. Viaceri autori (Ledro et al., 2023;
Somashekhar et al., 2024; Ozay et al., 2024) zdoraziiuju potrebu vytvorit’ interné zasady
etického pouzivania Al. Etické ramce — napriklad Al ethics committee alebo interné ,,kodexy
Al“ — zvySuju doveru zakaznikov a partnerov, minimalizuji riziko zaujatosti modelov a
posiliuji reputdciu firmy. Pre MSP je transparentnost’ rozhodnuti AI-CRM mimoriadne
dolezita, ked’ze pdsobia v prostredi, kde dovera a osobné vzt'ahy hraja rozhodujucu ulohu.

Synteticky prehl'ad hlavnych vyziev a navrhovanych rieSeni implementéacie AI-CRM v
malych a strednych podnikoch, vychadzajuci z analyzy relevantnej literatury z obdobia 2021—
2025, je uvedeny v tabulke 2.

Tabul’ka 2 Syntéza hlavnych vyziev a rieSeni implementacie AI-CRM v malych a strednych podnikoch na

zaklade prehladu literatiry (2021-2025)

Oblast’

KPiacové vyzvy (zistenia)

Navrhované rieSenia /
stratégie

Zdroje

1. Data a technologie

Nekvalitné a roztrieStené
udaje, chybajica
kompatibilita a
infrastruktira pre Al

Centralizacia dat, kontrola
kvality, vyuzitie cloudovych
CRM platforiem, Sskalovatelna
infraStruktira.

Ledro et al. (2023);
Ozay et al. (2024);
Putra et al. (2023)

2. Ochrana udajov a
etika

Riziko tnikov, nedostatok
znalosti o
kyberbezpecnosti a
legislative.

Sifrovanie, riadenie pristupov,
interné politiky pre etické a
transparentné pouzivanie Al.

Tran & Duong
(2024); Somashekhar
et al. (2024); Ledro et
al. (2023)

3. Strategicka vizia

Al implementovana bez
jasnych cielov a vizby na
KPIL

Audit pripravenosti, fazy
implementacie (pilot—
Skalovanie), zapojenie
manaZmentu.

Ahmad & Pande
(2024); Ozay et al.
(2024)

4. Kompetencie a
zmena kultary

Nedostatok odbornikov,
odpor zamestnancov,
nizka dovera v AL

Skolenia, interné workshopy,
multidisciplinarne timy,
komunikacia o prinosoch
systému.

Chatterjee et al.
(2021); Gavade
(2024); Kedi (2024)

5. Postupna Prili$ rychle nasadzovanie | Iteracny pristup: malé pilotné | Ledro et al. (2023);
implementacia bez testovania vedie k projekty, priebezné Ahmad & Pande
chybam. vyhodnocovanie a Gpravy (2024)
modelov.
6. Cudska dimenzia Riziko neosobnej Model human-in-the-loop: Al | Gavade (2024);
komunikécie a straty ako podpora, nie ndhrada I'udi. | Abubakar et al.
empatie zakaznikov. (2025)

7. ROI a praktické
vyuZitie

AI-CRM neprinasa
vysledky, ak nie je

Prepojenie Al s marketingom,
predajom a servisom;

Yoo et al. (2024);
Putra et al. (2023)
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integrované do kl'acovych | priebezné meranie
procesov. vykonnosti.
8.Transparentnost’ a | Netestované algoritmy a Zavedenie etickych ramcov a | Ledro et al. (2023);
zodpovednost’ zaujaté modely ohrozuju transparentného rozhodovania | Ozay et al. (2024)
doveru zakaznikov. AI-CRM.

Zdroj: vlastné spracovanie

Empirické dokazy naznacuji, ze MSP, ktoré implementovali vyssie uvedené postupy,
dosiahli zvySenie spokojnosti a loajality zakaznikov, ako aj rast efektivnosti (Ledro et al., 2023;
Li & Xu, 2022). AI-CRM sa v takychto organizaciach stala nastrojom pre udrzatel'ny rozvoj a
zdrojom konkurencnej vyhody prostrednictvom lepSej personalizicie a rychlejSieho
rozhodovania (Yoo et al., 2024; Abubakar et al., 2025). Literatura sa zhoduje, Ze ispe$na
implementacia AI-CRM nezavisi primarne od technologie, ale od pripravenosti organizacie,
kvality datovej infrastruktury, zapojenia I'udi a etického ramca rozhodovania. Tieto faktory
tvoria zdkladny model zrelosti MSP pre AI-CRM, ktorého zvladnutie je predpokladom
dlhodobo udrzatel'nej konkurencénej vyhody.

Diskusia

Analyza dostupnej literatiury ukézala, Ze vyskum umelej inteligencie v systémoch CRM
sa v poslednych rokoch rychlo rozvija, avSak prevazna vicsina Stadii sa zameriava na vel’ké
organizacie alebo Specifické odvetvia (napr. bankovnictvo, zdravotnictvo), zatial' o malé a
stredné podniky (MSP) ostdvaju na okraji vedeckého zaujmu. Len niekol’ko publikacii (napr.
Ledro et al., 2023; Abubakar et al, 2025; Kedi, 2024) priamo analyzuje Specifika
implementacie AI-CRM v prostredi MSP — teda podnikov s limitovanymi zdrojmi,
jednoduch$imi Struktirami a inym sposobom rozhodovania. Tieto Stadie potvrdzuju, ze vyzvy
MSP majl iny charakter neZ vo velkych firméach: kym korporécie rieSia zloZitost’ integracie
rozsiahlych systémov, malé podniky Celia primarne otazkam pripravenosti, kompetencii a
finan¢nych obmedzeni.

Dal$ou identifikovanou medzerou je nedostatok empirickych dokazov o realnych
prinosoch AI-CRM v MSP. Vi¢Sina prac pracuje s koncepénymi modelmi alebo pripadovymi
Studiami bez Statistickej validacie. Chybaju porovnavacie stadie, ktoré by kvantifikovali dopad
AI-CRM na vykonnost’ malych firiem (napr. rast predaja, spokojnost’ zékaznikov, zniZenie
nakladov). Ako uvadzaji Ozay et al. (2024) a Tran & Duong (2024), vyskum v tejto oblasti
zostava prevazne deskriptivny a malo vyuziva robustné metédy (napr. modelovanie
Strukturdlnych vztahov, longitudinalne analyzy ¢i experimentalne pristupy).

Vyznamnou medzerou je tiez absencia regionalnej diverzifikacie. Va¢Sina dostupnych
empirickych Gdajov pochadza z Azie (India, Cina, Indonézia), zatial' ¢o Eurdpa a stredna
Eurdpa, vratane Slovenska, si v tejto oblasti prakticky nepreskimané. To obmedzuje
generalizovatel'nost’ zisteni a poukazuje na potrebu vyskumov reflektujiicich Specifické
inStitucionalne a kultirne kontexty MSP v eurdpskom prostredi (Putra et al., 2023; Zein, 2024).

V teoretickej rovine chyba integrovany model prijatia AI-CRM v MSP, ktory by
kombinoval prvky z modelov ako UTAUT2, TOE alebo RBV s ohl'adom na $pecifikd mensSich
organizacii — napriklad obmedzeni formalnu Struktiru, intuitivny manaZment a vacSiu
zavislost’ od individualnych postojov podnikatel'ov. Viaceri autori (Chatterjee et al., 2021;
Ledro et al., 2023) naznacuju potrebu doplnit’ existujiice modely o faktory ako dovera v Al,
organizaCna agilita a pripravenost na zmenu, ktoré¢ su pre MSP klicové, ale zatial’ nie st
dostato¢ne operacionalizované.

Napokon, literatira ma tendenciu vnimat’ AI-CRM predovsetkym ako technologicku
inovaciu, priom menej pozornosti sa venuje jej socialnym, etickym a environmentalnym
aspektom — napriklad ako Al meni vzt'ahy so zakaznikmi, vnimanie znacky alebo udrzatel'nost’
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podnikania. Abubakar et al. (2025) a Gavade (2024) upozoriiuju, Ze budice vyskumy by mali
skiimat’ aj doveru zdkaznikov v automatizované interakcie, vplyv Al na lojalitu a spokojnost’,
¢1 moznosti vyuzitia AI-CRM v ramci ESG stratégii. Celkovo teda moZno konStatovat’, ze hoci
poznatkové zdkladna o AI-CRM rychlo rastie, vyskum zamerany na malé a stredné podniky
zostava fragmentovany, prevazne kvalitativny a geograficky nerovnomerny. Buduci vyskum
by mal preto smerovat’ k:

1. empirickému testovaniu prinosov AI-CRM pre MSP,

2. roz§ireniu modelov prijatia o Specifické faktory MSP,

3. skiimaniu regionalnych a sektorovych rozdielov,

4. integracii etickych a spolocenskych aspektov do analyzy.

Zaver

Implementacia umelej inteligencie do CRM systémov predstavuje pre malé a stredné podniky
zasadnu, no komplexnu transformaciu. Al prindsa nové moznosti personalizacie sluzieb,
automatizacie a analytickej presnosti, no jej implementdcia naraza na technologické,
organizatné i etické prekazky. Z literatury vyplyva, Ze uspech zavisi od kvality dat, jasnej
stratégie, pripravenosti zamestnancov a zodpovedného pristupu k sprave informacii. Napriek
rasticemu poctu Studii zostdva vyskum v kontexte MSP obmedzeny — chybaju empirické
dokazy o prinosoch AI-CRM a modely prispdsobené Specifikdm malych podnikov. Buduce
vyskumy by preto mali skimat’ redlne dopady implementacie, regionalne rozdiely a otazky
dovery a etiky. Celkovo mozno konStatovat’, ze spravne integrovanad AI-CRM mdZe byt pre
MSP nielen technologickym vylepSenim, ale aj strategickym néstrojom udrzatel'ného rastu a
posilnenia vztahov so zakaznikmi.
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EFEKTIVITA E-LEARNINGOVYCH SYSTEMOV VO
VYSOKOSKOLSKOM VZDELAVANI A ICH POROVNANIE PODLA
SVETOVEHO REBRICKA ARWU

Natalia Jurkechova!, Juraj Fabus?

Abstract: E-learning has become a useful tool for education not only in leading universities
in recent decades. It is an efficient and flexible form of education that uses modern
technology to support learning. The aim of this paper is to explore the concept of e-learning,
to characterize its different types and to analyze the representation of e-learning systems in
leading universities.

Keywords: e-learning, e-learning systems, ARWU, top ranked universities.

Uvod

E-learning predstavuje komplexny pojem, ktory oznacuje vyuZivanie informacnych
a komunika¢nych technoldgii (najmd internetu) vo vzdeldvacom procese. V stucasnosti
neexistuje jednotnd definicia tohto konceptu, avSak vicsina odbornikov sa zhoduje, Ze ide
o aplikaciu informacénych technologii pri tvorbe, distriblcii a sprave vzdelavacich procesov.

E-learning nepredstavuje len poskytovanie vyucby prostrednictvom elektronickych
kurzov, ale zahfiia aj d’alSie aspekty, ako sii monitorovanie a planovanie vzdelavania, ale aj
zdiel'anie skusenosti [1].

Elektronické vzdelavanie predstavuje subor nastrojov, systémov a platforiem, ktoré
vyuzivaji moderné technologie na podporu vzdeldvania. Umoziuju ucastnikom vzdeldvat’ sa
flexibilne, bez nutnosti fyzickej pritomnosti, pricom maji moznost absolvovat kurzy
kedykol'vek a kdekol'vek podla svojich potrieb [2].

Elektronické vzdelavanie ma mnozstvo definicii. V podstate tento koncept spdja dva
prvky: ,.e“, ¢o znamena elektronické (podobne ako v terminoch ,e-tourism®, ¢&i ,e-
commerce®), a ,learning®, ktory predstavuje proces =ziskavania vedomosti, zrucnosti
a postojov.

Podl'a definicie Europskej unie je e-vzdelavanie formou vzdelavania, ktord vyuziva
moderné multimedialne a internetové technologie, s cielom zvysSit kvalitu ucenia
prostrednictvom lepSieho pristupu k vzdelavacim materidlom [3].

E-learning v porovnani s klasickym vzdeldvanim prindSa mnozstvo vyhod —
v kombinécii dobre organizovaného e-learningu a motivovaného Studenta mozno v kratkom
case dosiahnut’ skvely vysledok. Niektoré z hlavnych vyhod e-learningu st charakterizované
nizsie:

e pristup k materidlom kedykol'vek
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e ndkladovo efektivny spdsob vzdelavania, nakol’ko pokial’ univerzita investuje
do daného e-learningového systému, je mozné ho vyuzivat’ dlhodobo

e aktudlnost’ Studijnych materidlov

o flexibilny sposob vzdelavania, ktory umoziuje Studentom pristup kedykol'vek
a odkialkol'vek bez ohl'adu na geografick polohu [4].

Historia e-learningu

Elliot Masie, povaZzovany za zakladatel'a elektronického priemyslu, definoval e-
learning ako néstroj vyuzivajici sietové technoldgie na tvorbu, distriblciu, spravu a neustalu
aktualizaciu vzdelavacich materidlov. Americky pohl'ad na e-learning bol vSak §ir§i — zahfnal
poskytovanie vzdelavacieho obsahu prostrednictvom roznych elektronickych médii, ako su
internet, intranet, CD-ROM ¢i satelitné vysielanie. Sietové vzdelavanie bolo v tomto kontexte
iba jednou z foriem e-learningu a oznacovalo sa ako online e-learning. Masieho definicia,
uzko spétd s vyuzitim siete, sa vSak postupne stala dominantnym chipanim e-learningu aj v
nasSich podmienkach.

Termin e-learning sa prvykrat objavil v roku 1999. Priekopnikom vo vysielani kurzov
prostrednictvom televizie bola uz v roku 1934 Stitna univerzita Iowa. Vyznam televizie
vzrastol v 80. rokoch vdaka rozsireniu kablového a satelitného vysielania. Hoci to bol
vyrazny technologicky pokrok, chybala priama spitnd vdzba a interakcia medzi Studentmi
a ucitel'om [5].

Na konci 60. rokov boli sice k dispozicii velké salové pocitaCe, ale ich moznosti na
vzdelavacie ucely boli obmedzené. Vyvoj prvého mikroprocesora firmou Intel v roku 1971
umoznil vyrobu mensich a dostupnejsich pocitacov. V tomto roku bola tiez odoslané prva e-
mailova sprava.

V 80. rokoch sa vd’aka menSim pocitacom roz$irilo vzdelavanie prostrednictvom
pocitacov (CBT). Univerzita vo Phoenixe v roku 1989 ako prva ponukla kompletny online
Studijny program. Vyznamnym milnikom bol aj vznik World Wide Web (WWW), ktory v
roku 1991 vyvinul Tim Berners-Lee. Internet sa stal zdkladom pre moderné elektronické
vzdelavanie, tzv. WBT. Od roku 1999 zacali na internete vznikat' prvé vzdelavacie portaly,
ako napriklad Click2Learn ¢i eCollege, ¢im sa e-learning stal vyznamnou vzdeldvacou
metodou [5].

Formy e-learningu

CBT - Computer — Based Training: Prva uroven je povazovana za offline formu
vzdelavania, pretoze nevyzaduje pripojenie na internet. Vzdeldvacie materidly su
distribuované prostrednictvom nosicov, ako st CD a DVD. CBT vyuziva vyhody pocitacov,
najmd multimedidlne spracovanie u¢iva — kombinaciu textu, obrazkov, audia a videa. Okrem
toho podporuje interaktivitu medzi Studentom a poc¢itaCom a vyuZziva hypertextové odkazy na
prepojenie obsahu. Multimedidlny pristup zvySuje zapojenie Studentov, zlepSuje pochopenie
uciva a podporuje lepSie zapamitanie informacii [6].

WBT — Web — Based Training: Druha uroven e-learningu je zaloZena na online
vzdelavani, pricom si vyzaduje pripojenie k internetu. Studijné materialy st dostupné online,
¢o umoznuje Studentom pristup k nim kedykol'vek a odkialkol'vek. Webové technolédgie
podporuju nielen pristup k obsahu, ale aj interakciu medzi Studentmi a pedagdégmi, ako aj
medzi samotnymi Studentmi. WBT vyrazne znizuje naklady na vzdeldvanie, ked’ze distribucia
a aktualizacia ucebnych materialov je jednoduchsia a rychlejSia. Vyhodou tejto formy je aj
moznost’ dynamického prepojenia na d’alSie zdroje a informécie potrebné k stadiu [6].

LMS - Learning Management System: Tretia a najpokrocilejSia uroven e-learningu
predstavuje komplexny systém na podporu a riadenie vzdelavacieho procesu. LMS funguje
cez internetovy prehliada¢ podobne ako WBT, no ponuka SirSie moznosti spravy kurzov.
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Tento systém poskytuje efektivnu podporu nielen pre Studentov, ale aj pre vyucujucich,
administratorov a autorov kurzov. LMS obsahuje nastroje na tvorbu, organiziciu a spravu
elektronickych kurzov, pricom zabezpecuje komunikéaciu medzi Studentmi a pedagdgmi [6].

Stucastou LMS st aj moduly na testovanie a hodnotenie Studentov, administrativu a
archivaciu tudijnych vysledkov. Studenti mozu pracovat’ v ramci virtudlnych tried, ktoré
podporuju interakciu a spolupracu. Délezitym prvkom LMS je systematicky a multimedialne
spracovany Studijny obsah, ktory zahfila jasne definované ciele, poziadavky, zoznam
odporticanej literatiry a interaktivne ulohy. Zadania su odosielané ucitelovi, ktory ich
hodnoti, pridel'uje kredity a poskytuje spatni viazbu [6].

Zastipenie e-learningovych systémov na 200 najlepsich univerzitach

Existuje niekol'’ko spoloc¢nosti, ktoré kaZdorocne zdielaji aktualne zastipenie e-
learningovych systémov na trhu. Nasledujica analyza sa zaoberala analyzou e-learningovych
systémov, pouzivanych na 200 najlepSich univerzitach na zaklade metodiky Akademického
rebricka svetovych univerzit — ARWU [8].

Akademicky rebricck ARWU, znamy aj ako ShanghaiRanking, je hodnotenie
vypracované odbornikmi z Univerzity Shanghai Jiao Tong. Tento prestizny rebri¢ek bol
prvykrat publikovany v roku 2003, a od tejto doby sa stal jednym z najvplyvnejsSich rebrickov
v akademickom svete. Napriek existencii viacerych podobnych hodnotiacich systémov,
ARWU si stale udrziava svoj status lidra, ktory oslovuje Studentov, vyskumnikov,
pedagogickych pracovnikov, aj tvorcov politik [7].

Analyza skiimala zastipenie e-learningovych systémov na 200 najlepSich univerzitach.
Na nasledujiicom obrazku ¢. 1 mézeme vidiet’ zastupenie e-learningovych systémov:

1.2%

QEaA%

Obrazok 1: Zastipenie e-learningovych systémov na univerzitach
Zdroj: Jurkechova (2023)

Z grafu moézeme vidiet, Ze najvicSie zastipenie predstavuje e-learningovy systém
Canvas, ktory predstavuje 37,72%. Nasleduje systém Moodle s 23,35%, Blackboard (znamy
aj ako Anthology) s podielom 16,77%, Brightspace s 11,38%. 9,58% predstavuje Ostatné e-
learningové systémy. 1,2% univerzit pouZiva Vlastny e-learningovy systém [8].

Amerika

V Amerike dominuje e-learningovy systém Canvas, ktory vyuziva az 67,65%
univerzit, ako ukazuje Obrazok ¢. 2. Na druhom mieste sa nachadza Brightspace s podielom
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13,24%, nasleduje Blackboard s 10,29%. Systém Moodle predstavuje 4,41%, pricom zvySok
tvoria ostatné e-learningové systémy [8].

441% .
Lirn 10,20%

13.24%

@ Blackboard
Brightspace

@ Camvas

B Moodle

@ Ostatmé

£7,65%

Obriazok 2: Zastipenie e-learningovych systémov v Amerike
Zdroj: Jurkechova (2023)

Europa

V Eurépe sa rozdelenie e-learningovych systémov od Ameriky vyrazne liSi.
Najroz$irenej$im systémom na eurdpskych univerzitach je Moodle, ktory tvori 34,78% podiel.
Systém Blackboard ma zastupenie 17,39%, rovnaky podiel pripada aj na rdzne iné systémy.
Canvas vyuZiva 15,94% univerzit, ¢o predstavuje znacny pokles v porovnani s Amerikou.
Naopak, 11,59% univerzit pouziva Brightspace a 2,9% sa rozhodlo pre vlastny e-learningovy
systém [8]. Udaje st zobrazené na Obrazku &. 3:

2 0%

@ Blackboard
Brightspace

® Carwasz

@ icodls

@ Ostatné

@ Vlastry

Obrazok 3: Zastipenie e-learningovych systémov v Eurépe
Zdroj: Jurkechova (2023)

Azia
Rovnako ako v Eurdpe, aj v Azii dominuje systém Moodle, ktory pouZiva 39,13%
univerzit. Druhym najrozSirenejSim systémom je Blackboard s podielom 30,43%. Canvas je
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vyuzivany 17,39% univerzitami, nasledovany systémom Brightspace, ktory ma zastiipenie
8,7%. Ostatné e-learningové systémy tvoria 4,35% [8]. Udaje st zobrazené na Obrazku ¢. 4:

4,35%

@ Blackboard
Brightspace

39,13% SR

@ Canvas

@ Moodle

@ Ostatne

17,39%

Obrazok 4: Zastipenie e-learningovych systémov v Azii
Zdroj: Jurkechova (2023)

Australia

V Austrdlii je rozmanitost’ e-learningovych systémov oproti inym kontinentom
vyrazne mensia, ked’Ze sa tu pouzivaju len tri hlavné e-learningové systémy. Najrozsirenejsi
je Moodle, ktory ma podiel 42,86%. Systémy Canvas a Blackboard st zastupené rovnakym
podielom, ktory predstavuje 28,57% [8]. Udaje st zobrazené na Obrazku ¢&. 5:

®Elackboard
® Canvas

@ Moodle

Obrazok 5: Zastupenie e-learningovych systémov v Australii
Zdroj: Jurkechova (2023)

Charakteristika najpouzivanejSich e-learningovych systémov na univerzitach
Canvas

Canvas je systém LMS, ktory bol vytvoreny s cielom ul'ahéit’ vzdelavaci proces a
zvysit efektivitu, vd’aka comu je vhodny pre rozne vzdelavacie institucie, od zakladnych §kol
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aZ po univerzity. Je to cloudova vzdelavacia platforma vyvinuta spolo¢nost'ou Instructure. Ma
vysokll uroven pouzitelnosti, flexibility, prispdsobitelnosti, spolahlivosti a interaktivity,
najmi vd’aka tomu, ze vznikla na zéklade spitnej vizby od pouZzivatel'ov [9].

Blackboard

Blackboard je komerény LMS systém, ktory spifia potreby $tudentov, vyuéujicich a
vzdelavacich institacii. Ako licencovany systém si vyzaduje ro¢né obnovenie licencie, priCom
naklady zavisia od konkrétnych potrieb institiicie. Blackboard nie je kompatibilny s inymi
systémami [6].

Pontka chranené prostredie a nastroje na spravu, ktoré zjednodusuju online
vzdelavanie. Medzi hlavné prednosti tejto platformy patri jej pouzitel'nost, dostupnost’,
bezpecnost), stabilita, interoperabilita a Skalovatel'nost’ [10].

Moodle

Moodle, ¢o je skratka pre Modular Object Oriented Dynamic Learning Environment
(modularne objektovo orientované dynamické vzdeldvacie prostredie), je open-source LMS
systém vyvinuty v roku 2001. Tento systém sa opiera o konstruktivisticki pedagogiku, ktora
je zamerana na Studenta. Bol vyvinuty na zaklade podmienok GNU General Public License
(GPL), ¢o umoziuje modifikaciu jeho zdrojového kodu, pokial’ zostane zachovand pdvodna
licencia. Moodle sa vyznacuje pouzivatel'skou priatel'skost'ou, dostupnostou a flexibilitou.
Umoznuje pedagogom sledovat, kedy Studenti pristupovali k platforme [6].

Z funk¢éného hladiska je Moodle l'ahko prisposobitelny a umoZiuje vytvéaranie
hodnotiacich procesov, ako su dotazniky a online testy. Okrem toho poskytuje
automatizované a adaptivne hodnotenie, ¢im obohacuje vzdelavaci proces [11].

Brightspace

Brightspace je platforma elektronického vzdeldvania vyvinutd pedagégmi pre
pedagogov, ktora funguje na vSetkych zariadeniach a je postavend na cloudovej technologii.
Umoziiuje vytvérat’ interaktivne kurzy prisposobené preferenciam pouzivatelov. Tato
platforma pontka Sirokti Skalu vykonnych néstrojov, ktoré umoZziuju personalizované
vzdelavacie cesty, monitorovanie pokroku Studentov a poskytovanie prispdsobenej spitnej
vazby, ¢im pomaha udrziavat’ ich zaujem [12].

Zaver

E-learning je nastrojom, ktory efektivnym spdsobom podporuje vzdeldvanie na
univerzitach. Studentom poniika pristup k materidlom kedykol'vek a odkialkol'vek, a istym
sposobom im ul'ahcuje vysokoskolské vzdelavanie.

Na zdklade analyzy zastipenia e-learningovych systémov sme zistili, Ze na trhu
dominujii  Styri e-learningové systémy: Canvas, Blackboard, Moodle a Brightspace.
Zastipenie e-learningovych systémov sa v zavislosti od kontinentov 1iSi. Zatial’ co v Amerike
dominuje e-learningovy systém Canvas, v Eurdpe, Azii a Austrélii je to prave e-learningovy
systém Moodle.

Kazdy zo systémov umoziuje efektivne vzdelavanie. Z vysledkov Studie vyplyva, ze
uspesnd implementacia e-learningovych systémov zavisi nielen od vyberu vhodného e-
learningového systému, ale aj od spdsobu jeho vyuzitia a preferencii. KI'icovymi faktormi st
kvalita obsahu, interaktivita, podpora komunikicie medzi Studentmi a pedagdégmi, ako aj
spol’ahlivost’ platformy.

Na zéklade uvedenych zisteni mozeme povedat, ze efektivita e-larningovych systémov
nie je dand len ich technickymi moznostami, ale predovSetkym spdsobom ich integracie do
vyucby. Je preto dolezité zamerat' sa na optimaliziciu vyuzitia systému tak, aby systém
vyhovoval potrebam Studentov aj pedagdégov. Dolezité je nielen poskytnutie kvalitného
obsahu, ale aj zabezpecenie intuitivneho pouzivatel'ského prostredia, dostupnosti materidlov a
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podpory interaktivneho ucenia. Len tak moze e-learning na univerzitach plne naplnit’ svoj
potencial, a tak prispiet’ k zlepSeniu kvality vzdeldvania.

Literatura

[1] PEJSA, Jan. E-learning - trendy, méreni efektivity, ROI, priipadové studie. Online.
Dostupné z: https://www.e-learn.sk/soubory/e-learning_trends ROILpdf. [citované 2025-
03-15]

[2] KUMAR, Sheo; GANKOTIYA KUMAR, Anil. 4 Comparative Study of MOODLE with
other e-Learning Systems. Online. 3rd International Cenference on Electronics Computer
Technology, 2011. Dostupné na: https://ieeexplore.ieee.org/document/5942032. [citované
2025-03-15].

[3] SEGHYAR, Nabil; AMANE, Meryem; GOUIOUEZ, Mounir. The Evolution and History
of E-learning: From 1840 to Present. Online. In: 2024 International Conference on
Intelligent Systems and Computer  Vision, 2024. Dostupné  na:
https://ieeexplore.ieee.org/abstract/document/10620108. [citované 2025-03-15].

[4] GURAGAIN, Nischal (2016). E-Learning Benefits and Applications. Helsinki.
Bakalarska praca. Helsinki Metropolia University of Applied Sciences.

[5] NOCAR, David. E-learning v distancnim vzdéldvani. Online. Centrum distancniho
vzdélavani  Univerzity Palackého v Olomouci, January 2004. Dostupné na:
http://old.cdiv.upol.cz/www/Konference/NCDiV_2004/Nocar.pdf. [citované 2025-03-
15].

[6] KASIM, Nurul Nadirah Mohd; KHALID, Fariza. Choosing the Right Learning
Management System (LMS) for the Higher Education Institution Context: A Systematic
Review. Online. 1JET, vol. 11, no. 6, June 2016. Dostupné na: https://online-
journals.org/index.php/i-jet/article/view/5644. [citované 2025-03-15].

[7] ANTIC, Aleksandar; MARICIC, Milica; JEREMIC, Veljko. Sensitivity analysis of the
arwu ranking: effects of indicator removal. Online. In: XIX International Symposium
Unlocking the hidden potentials of organization through merging of humans and digitals
2024. Dostupné na: https://rfos.fon.bg.ac.rs/handle/123456789/2767. ISBN 978-86-7680-
464-1 [citované 2025-03-15].

[8] JURKECHOVA, Natalia, 2023. E-learningové systémy pouZivané na najlepsie
hodnotenych univerzitach. Zilina. Bakalarska praca. Zilinska univerzita v Ziline. Fakulta
prevadzky a ekonomiky dopravy a spojov. Veduci prace Juraj Fabus.

[9] BOUCHRIKA, Imed. Best LMS for Schools in 2025: Key Features of the Top Learning
Management Systems. Online. In Research.com. Dostupné na:
https://research.com/education/best-lms-for-schools. [citované 2025-03-15].

[I0]FLORENCE, Martin. Blackboard as the Learning Management System of a Computer
Literacy Course. Online. In MERLOT Journal of Online Learning and Teaching, vol. 4,
no. 2., June 2008. Dostupné na: https://jolt.merlot.org/vol4no2/martin0608.pdf. [cit.
2025-03-15].

[11]JCABERO-ALMENARA, Julio, ARANCIBIA, Maria Luisa., DEL PRETE, Annachiara.
Technical and Didactic Knowledge of the Moodle LMS in Higher Education. Beyond
Functional Use. Online. In Journal of new approaches in educational research, vol.. 8, no.
1., January 2019. Dostupné na: https://naerjournal.com/article/view/v8nl-4. [cit. 2025-
03-15].

[12] Edtech connect. D2L Brightspace. Online. Dostupné na:
https://edtechconnect.com/software/teaching-learning/d21-brightspace/396/. [cit. 2025-03-
15].

11/2025 49



Posta, Telekomunikécie a Elektronicky obchod ISSN 1336-8281

Posta, Telekomunikacie a Elektronicky obchod

Elektronicky vedecky Casopis zamerany na problematiku postovych a telekomunikacnych
podnikov a oblast’ elektronického obchodovania.

Za jazykovu stranku ¢lanku zodpovedaja autori.

Vsetky ¢lanky boli recenzované dvoma recenzentmi.

Jazyk vydavania ¢asopisu: slovensky, cesky a anglicky.
Periodicita vydavania: dvakrat rocne.

Vydavatel’: Katedra spojov, Fakulta prevadzky a ekonomiky dopravy a spojov, Zilinsk
univerzita v Ziline, Univerzitna 1, 010 26 Zilina

ISSN 1336-8281



	0-casopisII2025-T
	01redakcia
	02obsah
	1-Ivana_Kardosova_Manuscript_v1_ptk_000041_src-0101
	ANALÝZA a komparácia KĽÚČOVÝCH UX/UI PRVKOV v dizajne HOTELOVÝCH WEBOVÝCH STRÁNOK

	2-Rebecca_Neumannova_Manuscript_v1_ptk_000043_src-0101
	3-Ivona_Chupan_Kunertova_Manuscript_v1_ptk_000044_src-0101
	The Impact of Digitalization on Employment and Human Resource Management: An Analytical and Conceptual Review
	Regional Comparison – Visegrad (V4) Countries
	Qualitative Synthesis


	4-Ing_Daniil_Manuscript_v1_ptk_000045_src-0101
	5-Juraj_Fabus_Manuscript_v1_ptk_000046_src-0101
	zz tiraz



