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Kompetencie obci a statu smerujuce
k zabezpeceniu predprimarneho vzdelavania deti
zo socialne znevyhodnenych rodin'

Competences of municipalities and the state in the aimed providing
pre-primary education for children from socially disadvantaged
families

Iveta DUDOVA* — Silvia VADKERTIOVA**

Abstract

The paper deals with the competences of municipalities and the state in the context of providing
pre-primary education for children from socially disadvantaged families. Pre-school education
complements the role of the family in the child’s development and is of important importance to
the child. In Slovakia, pre-school education and upbringing takes place in kindergartens, which
are part of the school network. As a rule, they admit children from three to six years of age within
the limits of the municipality. The paper focuses on access to quality pre-primary education in the
European Union in the context of vulnerable groups of children. The content focuses on the form
of assistance to the target group of socially disadvantaged children by increasing the capacity of
kindergartens through the Recovery and Resilience Plan. Currently, there is a need to expand the
capacity of kindergartens based on the development of kindergarten occupancy rates or the num-
ber of children aged 3-5 years in the municipality. In this context, we seek to answer questions
regarding the possibilities and limits of caring for socially disadvantaged citizens, particularly in
the area of compulsory pre-primary education for children and the change in kindergarten funding
that has recently been enacted in Slovakia.

Keywords:
Primary education, funding, social disadvantage, municipality, state

JEL Classification: 121, 124, 128, H72, H75

Uvod

Zavedenie povinného predprimarneho vzdelavania prinieslo nové povinnosti pre obce, mesta
a materskeé skoly. Niektoré obce povazovali kapacitu svojej materskej Skoly za dostato€nu a ne-
vyvijali snahu o jej navySenie, a to napriek tomu, Ze uz v predchadzajucich rokoch mali signaly
o jej nedostato€nosti alebo mali priamo vo svojich strategickych dokumentoch identifikovanu po-
trebu rozSirenia kapacit materskych $kél.
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Obce neidentifikovali potrebu rozsSirovania svojich kapacit na zaklade vyvoja naplnenosti ma-
terskych $kol, & poétu deti vo veku 3-5 rokov v obci. Castym argumentom obci je, Ze matersku
Skolu v obci navstevuju prevazne deti z romskej komunity a ostatné deti navstevuju materskeé
Skoly v okolitych obciach. Podla skusenosti materskych $kdlok tychto obci, pritomnost vSetkych
deti v materskej Skole v ramci jedného Skolského dna bola neobvykla. Vplyv socioekonomického
statusu na ucast deti na vzdelavani v materskej Skole sa prejavil aj tym, Ze deti zo socialne zne-
vyhodneného prostredia nenavstevovali matersku Skolu, napr. v zlom po€asi, resp. v jesennych
a zimnych mesiacoch, kedZe im chybala vhodné obuv &i oble€enie, pripadne do materskej Skoly
nenastupili vobec.

Ciefom prispevku je poukazat na kompetencie obci a Statu v kontexte zabezpecenia predpri-
marneho vzdelavania deti zo socialne znevyhodnenych rodin. Prispevok sa zameriava na pri-
stup ku kvalitnému predprimarnemu vzdelavaniu v Eurépskej unii v kontexte ohrozenych skupin
deti. Zdo6raznuje formu pomoci cielovej skupine socialne znevyhodnenych deti zvySenim kapaci-
ty materskych $kél prostrednictvom Planu obnovy a zvySenia odolnosti.

Autori zaoberajuci sa romskymi detmi €asto spajaju socialnu znevyhodnenost s chudobou,
ktora je povaZzovana za zakladny determinant kvality Zivota a kon&tatuju, Ze vSeobecne uznava-
nym klG&om k rieSeniu chudoby je vzdelavanie. Pred$kolské vzdelavanie dopifia tlohu rodiny vo
vyvoji dietata a ma pre dieta velky vyznam. Na Slovensku sa predskolska vychova a vzdelavanie
uskuto€nuje v materskych Skolach, ktoré su sucastou siete $kél. Spravidla prijimaju deti od troch
do Siestich rokov v ramci Uzemia obce.

1 Predskolské vzdelavanie a rozvoj

PredSkolské vzdelavanie a rozvoj predstavuju déleziti podmienku buducich moznosti v Zivote
ludského jedinca. Deti, ktoré absolvuju predprimarne vzdelavanie v materskej Skole su vo vse-
obecnosti lepSie pripravené pre poziadavky zakladnych 8kél ako deti, ktoré matersku Skolu ne-
navstevovali. V porovnani s ostatnymi detmi maju socialne znevyhodnené deti takmer o polovicu
nizSiu ucast na predprimarnom vzdelavani, naopak viac ako $tvornasobne vysSie zastupenie
v Specialnom Skolstve a osemnasobne vysSiu mieru opakovania ro¢nika.

Podla kfu€ovych udajov Eurydice o predprimarnom vzdelavani rannej starostlivosti o deti v EU
priemerne 34 %, t. j. priblizne 5 miliénov deti mladSich ako 3 roky su suc€astou predprimarneho
vzdelavania. Jeden z 20 klu€ovych principov eurdpskeho piliera socialnych prav uvadza, ze deti
maju pravo na dostupné kvalitné predprimarne vzdelavanie a ranu starostlivost. Okrem toho
zdérazriuje fakt, ze deti zo znevyhodneného prostredia maju pravo na Specialne opatrenia, aby
sa vytvoril priestor pre rovnaké moznosti. Odporuc¢ania Rady o vysokokvalithnom predprimarnom
vzdelavani a ranej starostlivosti, prijaté v maji 2019 Specifikuju mozné opatrenia, ktoré by ¢lenské
Staty mohli zrealizovat v snahe priblizit sa k tymto ciefom. Taktiez podporuju vyuzitie eurépskeho
kvalifikacného ramca pre predprimarne vzdelavanie, ktory bol predlozeny na navrh odbornikov
z réznych $tatov EU v roku 2014. Toto odporti&anie upeviiuje koncepciu kvalitnej predprimarne-
ho vzdelavania v priblizne piatich zakladnych oblastiach: pristup; zamestnanci; u¢ebné osnovy;
monitorovanie a hodnotenie; ako aj riadenie a financovanie.

Na Slovensku v oblasti rannej starostlivosti a vzdelavania boli identifikované za najviac ohro-
zené skupiny deti zo socialne znevyhodneného prostredia a deti so zdravotnym znevyhodnenim.
Znevyhodnené deti maju niz8iu zaskolenost' v materskych Skolach, horsie vysledky v medzina-
rodnych a domacich testovaniach, viac opakuju ro¢nik a vo va¢sej miere pred€asne ukoncuju
$kolskt dochadzku. Ziaci z marginalizovanych rémskych komunit st segregovani v ramci bez-
nych $kol a nadmerne zastupeni v Specialnom skolstve. Medzi rozhodujuce dovody tohto stavu
patri nedostatok kapacit materskych $kol. Existuju tiez viaceré prekazky pristupu k predprimar-
nemu vzdelavaniu, napriklad nedostupnost materskych skél pre deti a ich zakonnych zastupcov
Zijucich v marginalizovanych rémskych komunitach, jazykové, kulturne a finanéné bariéry.

Medzi ciele schvaleného Planu obnovy patri aj zvySenie podielu deti v predSkolskom veku,
ktoré sa zucastfiuju na predprimarnom vzdelavani. Potreba riesit ¢o najskorSie vzdelavanie deti
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zo0 socialne znevyhodneného prostredia s dorazom hlavne na deti z marginalizovanych romskych
komunit bola zamerom pre zavedenie povinného predprimarneho vzdelavania pre 5 ro¢né deti
s ucinnostou od roku 2021. Tato povinnost’ vytvorila tlak na dobudovanie potrebnych kapacit ma-
terskych kol v obciach a mestach.

Slovensko ma v porovnani s priemerom krajin Eurdpskej unie nizku mieru zaskolenosti deti
v predprimarnom vzdelavani. Za8kolenost je eSte nizSia v ramci ohrozenych skupin deti, ktoré
z kvalitného predprimarneho vzdelavania benefituju najviac. Jednou z pricin su aj nedostato¢né
kapacity materskych $kol. Medzi miesta s najvacSim obmedzenim kapacit sa zaraduju viaceré
obce s pritomnostou marginalizovanych rémskych komunit. Materska Skola sa zriaduje spravidla
pri po¢te desat deti. Na predprimarne vzdelavanie v materskej Skole sa prijima zvyCajne dieta
od 3 rokov Zivota, pri€om sa prednostne prijimaju deti, pre ktoré je plnenie predprimarneho vzde-
lavania povinné.

Bariéry zapojenia deti z marginalizovanych romskych komunit do predSkolského vzdelavania
ilustruje obrazok 1.

Negativnym dopadom zavedenia povinného predprimarneho vzdelavania identifikovanym
v obciach a mestach bolo znizenie po¢tu mladsich deti v materskych Skolach a znizenie dostup-
nosti predprimarneho vzdelavania pre tieto deti. Dovodom zniZenia dostupnosti predprimarneho
vzdelavania pre mladsSie deti bola aj nedostato¢na kapacita materskych kol obci. Tieto museli
na Skolsky rok 2021/2022 prednostne prijimat deti, pre ktoré bolo predprimarne vzdelavanie po-
vinné a aZ nasledne mohli materské Skoly prijimat mladSie deti.

V Skolskom roku 2021/2011 bola kapacita naplnena najma detmi, pre ktoré bolo predprimarne
vzdelavanie povinné, resp. pokracujucimi v plneni povinného predprimarneho vzdelavania. Po-
diel deti plniacich alebo pokrac€ujucich v plneni povinného predprimarneho vzdelavania na pocte
deti v materskych skolach sa pohyboval od 50 % do 91 %. Pri zvySenom zaujme o matersku Skolu
boli materské Skoly v niektorych obciach nutené odmietnut’ Ziadosti o prijatie deti do materskej
Skoly z dévodu nedostatocnej kapacity. U ostatnych obci, ktorych kapacita materskej Skoly bola
naplnena prevazne detmi plniacimi povinné predprimarne vzdelavanie, neboli evidované zamiet-
nuté Ziadosti o prijatie do materskej Skoly. V pripade menSich obci nulovy pocet zamietnutych
Ziadosti o prijatie do materskej Skoly, nemusel odrazat reélny zaujem rodi¢ov o matersku Skolu.
Nakofko iSlo o menSie obce, kapacitné moznosti materskych $kél boli medzi rodi¢mi vopred zna-
me, ¢o mohlo byt dévodom, preco rodicia ziadost o prijatie dietata nepodali.

Povinné predprimarne vzdelavanie bolo schvalené v roku 2019. Na jeho zavedenie a mozny
zvySeny zaujem o matersku Skolu sa niektoré subjekty pripravovali a vyvijali snahu o zvySenie
kapacit svojich materskych $kol. Obce sa zapajili do €erpania finanénych prostriedkov v ramci
narodnych projektov financovanych zo zdrojov Eurdpskej unie. Za zavaznu bariéru dostupnosti
predprimarneho vzdelavania pre deti zo socialne znevyhodneného prostredia je finan¢na prekaz-
ka vo forme formalnych a neformalnych prispevkov zakonnych zastupcov. Uvedené sa tyka naj-
ma deti z rodin, ktoré nespadaju do systému pomoci v hmotnej nudzi a nemaju narok na ulavy.
Najviac sa to prejavilo u mladSich deti, ktoré zacnu navstevovat matersku Skolu az v Case, kedy
sa pre nich stava predprimarne vzdelavanie povinné.
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Obr. 1: Bariéry zapojenia deti z marginalizovanych rémskych komunit do pred$kolského
vzdelavania
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2 Realizacia zvysSenia kapacit cez Plan obnovy a odolnosti

Zabezpecenie podmienok na implementaciu povinného predprimarneho vzdelavania pre deti
od 5 rokov a zavedenie pravneho naroku na miesto materskej Skole alebo u inych poskytovatelov
predprimarneho vzdelavania od 3 rokov cez Plan obnovy a odolnosti Komponent 6: Dostupnost,
rozvoj a kvalita inkluzivneho vzdelavania na vSetkych stuprioch.

Ministerstvo $kolstva, vyskumu, vyvoja a mladeZe SR (MSVVaM SR) vyhlasil vyzvu na pred-
kladanie Ziadosti o poskytnutie prostriedkov mechanizmu na podporu obnovy a odolnosti za-
meranu na zvySovanie kapacit materskych $kél. Od 24.08.2022 mohli zriadovatelia materskych
8kol ziadat o financovanie projektov na dobudovanie chybajucich kapacit. Cielom vyplyvajucim
z Planu obnovy a odolnosti je vybudovat 9 107 miest v materskych Skolach, tak aby kazdé die-
ta vo veku od troch rokov do nastupu na povinnu skolski dochadzku sa mohlo od 1. septembra
2025 zucastnovat na predprimarnom vzdelavani a zaroven v obnovenych priestoroch dosiahnut
Usporu primarnej energie aspon na urovni 30 %. Indikativna vyska finan€nych prostriedkov urce-
nych na vyzvu je 143 780 000,00 EUR vratane DPH. Minimalna vySka poskytnutych prostriedkov
mechanizmu sa neuplatfiuje a maximalna vyska je 17 388,00 EUR na jednu novovytvorenu ka-
pacitu, pricom minimalny pocet novovytvorenych kapacit je 10.

Nastavit normativne financovanie materskych $kdél a umoznit rovnocenny pristup k povinné-
mu predprimarnemu vzdelavaniu pre deti vo veku 5 rokov. Stat pozitivne rozsiruje dostupnost
predprimarneho vzdelavania navySenim poctu miest v materskych Skolach a zvySenim flexibility
siete poskytovatelov predprimarneho vzdelavania. Pozitivne mozno vnimat i snahu zrekon$tru-
ovat budovy existujucich materskych $kol. Viac ako 40 % vydavkov obsiahnutych v reforme ma
byt vynaloZzenych priamo na rekon$trukciu verejnych budov, v ktorych sa nachadzaju materské
Skoly.

D7

Stat poukazuje na uplatfiovanie principu ,vyrazne nerusit”, ale negarantuje, Zze v ramci rekon-
Strukénych prac prebehne aj uplna debarierizacia tychto budov, ktora je esencialna pre sprav-
nu, efektivnu a véasnu implementaciu reformy ¢&. 2, ktora prinasa novu koncepciu $pecialnych
vychovno-vzdelavacich potrieb a modelu narokovatelnych podpornych opatreni. Reforma nevy-
zaduje zohladfovanie potrieb zranitelnych skupin ani od zriadovatelov ¢i inych subjektov, ktori
sa budu uchadzat o finanéné prostriedky na budovanie novych miest v materskych Skolach. Re-
forma dalej neanalyzuje &i kapacita su€asnych materskych Skél, ktoré poskytuju bezplatné pri-
marne vzdelavanie je dostatocna a ¢€i navySenim poctu deti v tychto materskych Skolach nebu-
du budovy materskych $kol preplnené a nevhodné na poskytovanie kvalitného predprimarneho
vzdelavania. Na zaklade informacii uvedenych v popise reformy, Stat neuvazuje nad zabezpece-
nim novych budov pre verejné $koly, ¢i uz prenagjmom, kiipou alebo vystavbou.

Z hladiska pristupnosti je dblezité, aby Stat pri tvorbe novych miest v zariadeniach uréenych
pre predprimarne vzdelavanie a diverzifikacii siete poskytovatelov predprimarneho vzdelavania
dbal nato, aby pre vSetky deti bez rozdielu boli dostupné rézne programy predprimarneho vzdela-
vania, tak aby si mohli prostrednictvom svojich rodi€ov alebo zakonnych zastupcov a zastupkyn
vybrat vhodnu formu a program bezplatného predprimarneho vzdelavania podla svojich potrieb.
Na zabezpecenie Sirokej Skaly programov a foriem bezplatného predprimarneho vzdelavania,
a to aj pre deti so Specialnymi vychovno-vzdelavacimi potrebami by bolo vhodné zvazit, ¢i sucas-
né kapacity pracovného trhu poskytuju dostatok pracovnych sil na zabezpecenie dostatoéného
poc¢tu pomocnych vychovavatelov a vychovavateliek, Skolskych zdravotnych sestier, pedagogic-
kych asistentov a asistentiek, pomocnych vychovavatelov a vychovavateliek a inych odbornych
zamestnancov a zamestnankyn.

U obci a miest nie je predpoklad financovania uvedenych zamestnancov a inkluzivnych timov
materskych $kél z vlastnych zdrojov po skon&eni projektov. Materské Skoly by uvitali asistentov
ucitela, logopéda, kedze deti pochadzaju z rodin, kde ani rodi¢ia nevedia spravne rozpravat
a vyslovovat’ slova, socialnych pedagogov, ktori by sa venovali aj praci s rodi¢mi, ale aj romske-
ho asistenta. Odporuca sa zaviest pravny a predvidatefny narok na financovanie pedagogickych
asistentov a ostatnych odbornych zamestnancov podla potrieb materskych Skél.
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Od roku 2021 sa rozSirili obciam moznosti financovania a zabezpecenia pedagogickych asis-
tentov i odbornych zamestnancov. Jednym zo zdrojov je od septembra 2021 aj zvySeny prispe-
vok na vychovu a vzdelavanie pre deti, pre ktoré je predprimarne vzdelavanie povinné. Tento
je vS8ak mozné v zmysle zakona €. 597/2003 Z. z. o financovani $kol pouzit u deti s povinnym
predprimarnym vzdelavanim na dalSich Sest ucelov suvisiacich s vychovou a vzdelavanim, napr.
osobny priplatok alebo odmenu pedagogickych zamestnancov materskej Skoly, individualne
vzdelavanie deti, vybavenie miestnosti ur€enej na vychovu a vzdelavanie deti, uhradu nakladov
za spotrebny material pouzity pri vychove a vzdelavani deti.

3 Ciele predprimarneho vzdelavania a kapacita materskych skol
na Slovensku

Materska Skola podporuje osobnostny rozvoj deti v oblasti socialno-emocionalnej, intelektu-
alnej, telesnej, moralnej, estetickej, rozvija schopnosti a zru€nosti, utvara predpoklady na dalSie
vzdelavanie. Su€asne pripravuje na zivot v spolo¢nosti v sulade s individualnymi a vekovymi
osobitostami deti.

Hlavnym cielom vychovy a vzdelavania v materskej sSkole je dosiahnutie optimalnej kognitiv-
nej, senzomotorickej a socialno-citovej urovne ako zaklad pre Skolské vzdelavanie v zakladnej
Skole a pre Zivot v spolo¢nosti.

V8eobecnym cielom vychovy a vzdelavania v materskej Skole je:

+ zlep$ovat socialnu aktivitu dietata a napifiat potrebu socidlneho kontaktu s rovesnikmi
i s dospelymi,

» ulahCovat dietatu plynult adaptaciu na zmenené indtitucionalne Skolské prostredie,

* podporovat vztah dietata k poznavaniu a uéeniu,

» podporovat rozvoj individualnych spdsobilosti dietata,

» sprostredkovat zaklady verejnej kultury a rozvijat u dietata dimenzie Skolskej spdsobilosti,
aby sa lahSie adaptovalo na nasledné primarne vzdelavanie,

+ umoziovat dietatu napinat Zivot a udenie prostrednictvom hry, priamej skisenosti a aktiv-
neho badania,

« uplatiovat a chranit prava dietata v spolupraci s rodinou, zriadovatelom a dal§imi partner-
mi s reSpektovanim potrieb dietata a vytvaranim podmienok v prospech vSetkych deti,

» identifikovat deti so Specialnymi vychovno-vzdelavacimi potrebami a zabezpecovat im
podmienky na individualny rozvoj v sulade s tymito potrebami,

» zabezpecovat dostupnost a rovnost vo vychove a vzdelavani,

» zabezpecovat dostupnost poradenskych a dalSich sluzieb pre vSetky deti,

» ziskavat doveru rodi€ov pri realizovani vychovy a vzdelavania v institucionalnom prostredi
a pri koordinovanom Usili pri zabezpecovani potrieb deti.

Na predprimarne vzdelavanie sa prijima dieta od troch rokov veku. Vynimoéne mozno prijat
dieta od dovi$enia dvoch rokov veku. Na predprimarne vzdelavanie sa prednostne prijimaju deti,
pre ktoré je plnenie predprimarneho vzdelavania povinné. Dieta mbze byt do materskej Skoly pri-
jaté k zaciatku Skolského roka ale aj v priebehu Skolského roka.

Zakladnym predpokladom dostupnosti predprimarneho vzdelavania je dostatocna kapacita
materskych $kol. Kapacity materskych 8kél v obci a miest postacovali pre prijatie deti s povinnym
predprimarnym vzdelavanim, ktorych pocet sa v materskych Skolach zvysil. Vplyvom zvySeného
zaujmu tychto deti o materské Skoly, nebudu dostatocné pre mladsie deti, ktorych pocet v mater-
skych Skolach poklesol.

Badatelna je situacia v obciach, ktoré maju vacsinou len jednotriednu matersku Skolu, obsa-
denu najma detmi plniacimi povinné predprimarne vzdelavanie. Na druhej strane materské Skoly
evidovali zamietnuté Ziadosti o prijatie do materskej Skoly len v minimalnej miere, o v8ak nemusi
odrazat realny zaujem rodi¢ov o matersku skolu. Dovodom nepodania ziadosti o prijatie do ma-
terskej Skoly v obciach bola, napr. dopredu znama vedomost' o kapacitnych moznostiach mater-
skych Skdl rodi¢mi &i finan¢né dévody.

12



Verejna sprava a regionalny rozvoj

V dalSich rokoch je predpoklad zavedenia pravneho naroku na miesto v materskej Skole po-
stupne, najskér pre deti vo veku 4 rokov a nasledne aj pre 3 roéné deti. V tejto stvislosti NKU SR
upozorfiuje na moznu nedostato¢nost’ kapacit materskych 8kdl v pripade zavedenia narokova-
telnosti miesta v materskej Skole pre mladsie deti aj u obci a miest, ktoré zatial nevykazovali za-
mietnuté ziadosti o prijatie dietata. V roku 2021 dosiahla populacia 3 az 5 ro¢nych deti hodnotu
173 170. Pocet tychto deti v roku 2022 bolo 178 290 tisic , v roku 2023 — 178 694, do roku 2025
by sa mal pocet zvysit' na priblizne 180 tisic.

Tab. 1 Pocet deti v materskych Skolach v rokoch 2021-2023

2023 2022 2021
Slovenska republika 178694 | 178290 | 173170
Bratislavsky kraj ( NUTS 2) 28 315 28 002 26 795
Bratislavsky kraj 28 315 28 002 26 795
Zapadné Slovensko 57 009 57 260 55923
Trnavsky kraj 18 909 18 869 18 444
Trenciansky kraj 18 352 18 953 18123
Nitriansky kraj 19 748 19798 19 356
Stredné Slovensko 42 187 41782 41 262
Zilinsky kraj 23951 23994 23 343
Banskobystricky kraj 18 236 17 788 17 919
Vychodné Slovensko 51183 51 246 49 190
Presovsky kraj 28 084 27 921 26 784
Kosicky kraj 23099 23 325 22 406

Zdroj: Vlastné spracovanie na zaklade tidajov Statistického Uradu Slovenskej republiky.
https://datacube.statistics. sk/#!/view/sk/vbd_sk win2/sv3805rr/v_sv3805rr_ 00 00 00 sk

Budovanie kapacit materskych $kél je vhodné realizovat s ohladom na vyvoj demografickej
krivky, aby po obdobi kulminacie poctu deti vo veku 3 az 5 rokov neostali vybudované kapacity
nevyuzité, prip. aby sa budovali s perspektivou ich vyuzitia na iny ucel.

4 Problematika financovania zvySenych kapacit materskych skél
zo strany obce

Pre budovanie kapacit materskych 8kél a zabezpecenie inkluzivnych timov nie su postacujuce
prijmy obci, je nutné vyuzivat dodato¢né externé zdroje. Na potrebu rozSirenia kapacit a zvyse-
ny zaujem deti s povinnym predprimarnym vzdelavanim reagovali subjekty, a to zapojenim sa
do narodnych projektov. Tymto sa vSak, napr. z dévodu zvySenych cien stavebnych materialov
zatial nepodarilo rozSirit kapacitu svojich materskych 8kél. Je potrebna zavislost’ budovania ka-
pacit materskych 8kél v obciach a mestach na externych zdrojoch financovania, predovsetkym
na zdrojoch Eurdpskej unie.

Podobne tomu je aj v pripade financovania podporného personalu a inkluzivnych timov mater-
skych 8kél, ktoré neboli v Zziadnej materskej Skole v obciach a miest financované z ich vlastnych
prijmov. Pritomnost pedagogickych asistentov, odbornych zamestnancov alebo rodi¢ovskych
asistentov v materskych Skolach nie je narokovatelna a zavisi od zaujmu a aktivity materskych
8kol s cieflom ziskania zdrojov na ich financovanie. Pésobenie uvedenych zamestnancov je pod-
la vyjadrenia materskych $kél iba prinosom. Kazda materska Skola by mala byt v sucasnosti

13



Verejna sprava a regionalny rozvoj

schopna poskytovat podmienky pre inkluzivne vzdelavanie. Takéto vzdelavanie dosledne napifia
ideu rovnosti Sanci pre vSetkych, rovnosti pristupu ku vzdelavaniu a v kone€nom désledku k za-
bezpec€eniu dbslednej socialnej inkluzie.

Skolsky systém musi prijat inkluzivnu orientaciu ako efektivny spésob edukacie a socializacie
deti a Ziakov:

- eliminovanie diskrimina&nych postojov,

- vytvaranie Ustretovych komunit,

- budovanie inkluzivnej spolo¢nosti,

- dosiahnutie vzdelavania pre vSetkych.

Cielom inkluzivneho vzdelavania je dosiahnut ¢o najpresnejSiu identifikaciu a nasledne sti-
mulaciu bazalnych funkcii dietata v sulade s programom ECEC (Early Childhood education and
Care — V¢asna edukacia a starostlivost o deti), ktory ponika OECD v ramci identifikacie klu¢o-
vych prvkov a pristupov k vzdelavaniu a starostlivosti v rannom detstve. Inkluzia v Skolskom pro-
stredi je orientovana na identifikaciu jedincov, skupin, ktoré su ohrozené marginalizaciou, exklu-
ziou, zlyhanim z dévodu réznych bariér v Skolskom systéme, ktory je nedostatocne otvoreny ich
potrebam a osobitostiam (etickym, jazykovym, nabozenskym, zdravotnym a pod.).

5 Zmena financovania materskych $kol

Zmenu financovania materskych $kél umoznila novela zakona €. 597/2003 Z. z. o financova-
ni zakladnych $kél, strednych 8kél a Skolskych zariadeni v zneni neskorsich predpisov Okrem
zakona €. 597/2003 Z. z. bol novelizovany aj zakon &. 596/2003 Z. z. o $tatnej sprave v skolstve
a Skolskej samosprave a o zmene a doplneni niektorych zakonov v zneni neskorSich predpisov
(a zakon €. 245/2008 Z. z. o vychove a vzdelavani a o zmene a doplneni niektorych zakonov
v zneni neskorsich predpisov.

Od 1.1.2025 sa zmenilo financovanie materskych Skoél, ked su materské Skoly financované zo
Statneho rozpoctu.

Obec pri prenesenom vykone Statnej spravy zriaduje uznesenim obecného zastupitelstva
a zruSuje podla siete materské Skoly a zakladné Skoly. Samospravny kraj pri prenesenom vyko-
ne Statnej spravy zriadila uznesenim zastupitel'stva samospravneho kraja a zrusila podla siete
stredné Skoly, materské Skoly, ak ide o jednu pravnicku osobu zriadenu ako kombinacia stredne;j
Skoly a materskej Skoly alebo kombinacia strednej Skoly, materskej Skoly a zakladnej Skoly, zak-
ladné Skoly, ak ide o jednu pravnicku osobu zriadenu ako kombinéacia strednej Skoly a zakladnej
Skoly alebo kombinacia strednej Skoly, materskej Skoly a zakladnej skoly.

Materské sSkoly a Specialne materské Skoly su pri vypocte normativov, okrem normativu na tep-
lo, samostatnymi kategériami s jednotnymi normativmi. Zriadovatel'skou pésobnostou obce a sa-
mospravneho kraja v prenesenom vykone $tatnej spravy vo vztahu k materskym Skoldm sa
rozumie finanéné, personalne, materialno-technické a priestorové zabezpecenie vychovno-vzde-
lavacieho procesu, prevadzky a rieSenia havarijnych situacii materskych $kol. Starostlivost o bu-
dovy, v ktorych materska skola sidli, je predmetom samospravnej posobnosti obce.

Zmena financovania materskych $kél sa vztahuje na vSetky materské Skoly bez rozdielu zria-
dovatela. Zo Statneho rozpoétu — z rozpoctovej kapitoly ministerstva Skolstva, vyskumu, vyvoja
a mladeze Slovenskej republiky od 1. januara 2025 su financované:

- materské Skoly pre deti so Specialnymi vychovno-vzdelavacimi potrebami v zriadovatelskej

pdsobnosti regionalneho uradu Skolskej spravy,

- materské Skoly v zriadovatel'skej pdsobnosti regionalneho uradu Skolskej spravy,

- materské Skoly v zriadovatelskej pdsobnosti obce — verejné materské Skoly,

- materské Skoly v zriadovatelskej posobnosti samospravneho kraja — verejné materské Skoly,

- materské Skoly v zriadovatelskej pdsobnosti Statom uznanej cirkvi alebo nabozenskej spo-

lo€nosti — cirkevné materské Skoly,
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- materské Skoly v zriadovatelskej pésobnosti fyzickej alebo pravnickej osoby — sukromné
materské Skoly.

Pomocou Planu obnovy a odolnosti by mal byt vytvoreny transparentny a diferencovany sys-
tém predprimarneho vzdelavania s cielom zabezpecit stabilitu, odolnost’ a u¢elové viazanie pro-
striedkov na vzdelavanie. Presun z origindlnych kompetencii do preneseného vykonu Statnej
spravy pri materskych Skolach si vyziadalo aj zmenu ich financovania. Z tohto dévodu zakon
znizuje pévodné percento podielu obci na vynose dane z prijmov fyzickych oséb zo 70 percent
na 56,1 percenta. Po zapocitani prognézovaného narastu podielovych dani v roku 2025 bola na-
pocitana suma 559 639 294 Eur, o ktoru sa navrhuje znizit finanéné prostriedky z vynosu dane
z prijmov fyzickych osdb obciam. Tato suma je o 54 794 428 Eur nizSia ako skutoCna potreba
finanénych prostriedkov na zabezpecenie zmeny financovania materskych $kél zo Statneho roz-
poctu, ktora bola ministerstvu Skolstva napocitana vo vySke 614 433 722 Eur na zaklade schva-
leného materialu Viady SR. Ciastku bezmala 55 miliénov Eur by mal rezort $kolstva doplatit zo
svojho rozpoctu. Rozdiel medzi pévodnym percentualnym podielom a podielom, ktory obciam
ostane po delimitacii, bude od zaciatku budiceho roka prijmom Statneho rozpoctu.

Obciam a mestam je podiel na vynose z dani z prijmov fyzickych osbb, z ktorého financuju ma-
terské skoly, poukazovany aj na zaklade poctu deti v materskych Skolach na tzemi obce, pricom
zohladnuje velkost materskych Skél a od roku 2021 aj pocet deti so Specialnymi vychovno-vzde-
lavacimi potrebami v materskych Skolach. Vyska vynosu z dane z prijmov fyzickych oséb pou-
kazovanym obciam a mestam je zavisla od vyvoja ekonomiky. Takymto prikladom je rok 2020,
kedy ziskali do svojich rozpo&tov nizSiu sumu podielovej dane, ako bol jej predpoklad podla vy-
chodiskovych Statistickych udajov.

Zaver

Predprimarne vzdelavanie ako také, najma s dérazom na deti zo socialne znevyhodneného
prostredia, ¢i marginalizovanych rémskych komunit je predmetom viacerych strategickych doku-
mentov na urovni Statu. U obci sa zamery uvedené v tychto strategickych dokumentoch premietli
v minimalnej miere do strategickych dokumentov obci. Takym je najma program rozvoja obce.
Obce v hom zamerali svoje aktivity osobitne na rekonstrukciu materskych Skél, prip. rozSirenie
kapacit. Zabezpecenie, napr. odbornych kapacit &i inkluzivnych timov materskych $kél nebolo
v obciach. Momentalne dochadza k obrovskej zmene ohfadom zavedenia povinného predprimar-
neho vzdelania a financovania materskych $kél zo strany Statu.

V sucasnosti sa naSe Skolstvo nachadza v nelahkej situacii, €o sa tyka oblasti edukacie deti
zo0 socialne znevyhodneného prostredia,. Ak chceme byt su€astou vyspelej Eurdpy, mali by sme
radikalne premenit nas segregacny systém na systém inkluzivny.

Cakaju nas ulohy postupne menit slovensku legislativu smerom k inkluzivnemu vzdelavaniu,
teda k spésobu edukécie v beznych Skolach, ktorého podstatou je pravo kazdého dietata na kva-
litné vzdelanie, s upriamenim dérazu na buranie bariér v $kolstve, ktoré znemoznuju rovnocenny
pristup k vzdelavaniu a k prirodzenému pravu dietata navstevovat beznu matersku Skolu, vzde-
lavanie vSetkych deti spolu. Prioritnou ulohou je poskytnut rovnaké prilezitosti pre vSetky deti,
ziskat' efektivne vzdelavacie a podporné sluzby a tiez potrebné doplfiujuce pomodcky s ucelom
pripravit deti na produktivny Zivot ako plnopravnych ¢lenov spolo¢nosti.

Je doblezité zaistit aj adekvatne financovanie, aby mohlo byt garantované primerané personal-
ne zabezpecenie, znizenie pocltu deti v triedach a suvisiace otazky.
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Digital Transformation in Global Business

Digitalna transformdcia v globalnom podnikani

Michal FABUS* — Lubomir NEBESKY**

Abstract

This paper explores the accelerating digital transformation of the global economy, driven by
technologies such as Atrtificial Intelligence, Big Data, and Blockchain. It highlights how these in-
novations reshape business operations and enable new value creation. While emphasizing their
benefits in efficiency and transparency, the paper also addresses the associated challenges in
data governance, ethics, and regulation. Understanding these dynamics is vital for effective ad-
aptation in today’s evolving business landscape.
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Introduction

The current global economy is increasingly characterized by rapid digital transformation;
wherein emerging technologies serve as pivotal catalysts for structural change across industries.
Among the most influential innovations are Artificial Intelligence (Al), Big Data analytics, and
Blockchain technology. These tools not only enhance operational efficiency and decision-making
capabilities but also facilitate the emergence of entirely new business models and value creation
processes.

Al enables the automation of complex tasks and the refinement of predictive analytics; Big
Data transforms vast informational flows into actionable strategic insights; while Blockchain offers
decentralized solutions that promote transparency, security, and trust.

Nevertheless, the integration of these technologies also presents significant challenges, in-
cluding concerns regarding data privacy, ethical governance, regulatory compliance, and techno-
logical interoperability. A comprehensive understanding of their individual and synergistic impacts
is essential for businesses and policymakers seeking to navigate and leverage the ongoing wave
of innovation-driven economic transformation.

To aim of the paper is to emphasize the transformative impact of Artificial Intelligence, Big
Data, and Blockchain technologies on modern industries, highlighting their benefits, challenges,
and implications for sustainable digital economic growth.
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1 Artificial Intelligence (Al) and Global Business Transformation

Al refers to machines designed to think and learn, mimicking human cognitive functions such
as problem-solving, decision-making, and pattern recognition. While it started as an academic
concept, today Al powers many everyday systems — from self-driving cars to virtual assistants
like Siri or Alexa.

Artificial intelligence (Al) is a technology that can perform complex tasks that require human
intelligence, and it holds the potential of exceeding human capabilities (Agarwal et al., 2020; Pan-
dl et al., 2020

Artificial Intelligence is fundamentally reshaping how businesses operate worldwide. From au-
tomating routine tasks to enabling complex decision-making, Al increases efficiency and reduc-
es costs. Predictive analytics powered by Al helps firms anticipate market trends and consumer
behavior with unprecedented accuracy. Customer service has evolved through chatbots and vir-
tual assistants, providing 24/7 support. Al-driven personalization enhances marketing strategies,
tailoring offerings to individual preferences. In manufacturing, Al optimizes production lines and
predicts maintenance needs, reducing downtime. In healthcare, Al aids in diagnostics and per-
sonalized treatment plans. Financial institutions rely on Al for fraud detection, risk management,
and algorithmic trading. Logistics companies use Al for route optimization and inventory forecast-
ing. Weng et al. (2024) and Wan et al. (2021) discuss Al for optimizing workflows and production
via predictive maintenance.

However, Al adoption also raises ethical concerns, including data privacy, algorithmic bias,
and the future of employment. The challenge is to harness Al’s potential while building trust and
ensuring transparency. Regulatory frameworks are emerging but often lag technological advanc-
es. Companies investing early in Al gain competitive advantages but also face steeper learning
curves. Ultimately, Al is not just a tool for efficiency but a driver of new business models and val-
ue creation.

Core Applications of Al in Business

» Operational Efficiency — Al is significantly enhancing operational efficiency by automating
repetitive, low-value tasks. (Agarwal et al., 2020) For example, consider the manufacturing
industry. Al-powered robots now perform routine assembly tasks, while predictive mainte-
nance tools use Al to predict equipment failures before they happen. This prevents costly
downtime and reduces repair expenses, leading to smoother operations.

» Decision Support — Another key application is in decision support. Al can analyze vast
amounts of data and make predictions that help businesses optimize strategies. Take the
retail sector, for example: Al-driven systems are used to predict consumer behavior, ena-
bling companies to stock products based on demand forecasts. Al can predict seasonal
trends, helping retailers manage inventory more effectively and ensure they meet customer
demand without overstocking.

» Customer Interaction — has seen a massive shift thanks to Al. Chatbots, which are powered
by natural language processing (NLP), are now capable of handling basic inquiries, solving
problems, and even guiding customers through complex processes — 24/7. Moreover, Al
is used to personalize customer experiences, tailoring marketing strategies to individual
preferences. For example, Netflix uses Al to recommend shows based on what you’ve pre-
viously watched.

* Innovation and New Business Models — finally, Al is driving innovation by opening new
markets and business models. Consider autonomous vehicles. Companies like Tesla are
using Al to push the boundaries of what’s possible in the automotive industry. In healthcare,
Al tools are being developed to assist doctors with diagnoses, predicting patient outcomes,
and even discovering new treatments for diseases.
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Benefits and Opportunities of Al for Global Business

» Scalability — with Al, businesses can scale their operations without a corresponding incre-
ase in costs. For instance, Al-driven customer service tools handle thousands of inquiries
simultaneously, while human staff only need to intervene for complex issues. This level of
efficiency is vital in today’s global economy where scale is crucial.

» Speed to Market — Al accelerates product development cycles. By automating processes
like design, prototyping, and testing, businesses can reduce the time it takes to bring a new
product to market. This is particularly important in fast-moving sectors like technology and
fashion.

» Competitive Advantage — Al allows businesses to leverage data-driven decision-making.
Companies that integrate Al into their strategies can gain insights into customer behavior,
market conditions, and operational performance that were previously impossible to obtain.
The ability to act on these insights swiftly can lead to a substantial competitive advantage.

» Global Reach — Al also enhances a company’s ability to expand globally. By breaking down
language barriers through real-time translation services, businesses can interact with cus-
tomers across different countries and cultures. Al also aids in market segmentation by ana-
lyzing local preferences, enabling more targeted strategies.

Challenges and Risks of Al

» Data Privacy and Security — with Al systems relying heavily on vast data sets, businesses
must be vigilant about how they handle sensitive information. Data breaches can have
serious reputational and financial consequences. Companies must comply with data pro-
tection regulations, such as in EU GDPR rules, and adopt ethical data practices.

« Algorithmic Bias — another challenge is algorithmic bias. Al systems are only as good as
the data they are trained on. If that data reflects biases — such as gender or racial discri-
mination — the Al systems will reproduce those biases. This issue can have serious ethical
implications, especially in areas like hiring or criminal justice.

» Job Displacement — as Al takes over more tasks, there is growing concern about the displa-
cement of workers. While Al can improve productivity, it can also replace jobs traditionally
performed by humans, especially in fields like manufacturing and customer service.

» Regulatory Uncertainty — the rapid pace of Al development has outpaced regulatory fra-
meworks. Governments worldwide are struggling to create policies that address the ethical
and economic impacts of Al. There is a need for clear guidelines on how Al can be used
responsibly and ethically.

Artificial Intelligence is not just an emerging technology—it's a transformative force that is fun-
damentally reshaping the global business environment. From optimizing operations and enabling
data-driven decision-making to creating entirely new business models, Al offers unprecedented
opportunities for growth, scalability, and innovation across virtually every industry.

Organizations that embrace Al can unlock significant gains in productivity, customer engage-
ment, and speed to market. Furthermore, Al facilitates global reach, allowing companies to serve
diverse markets with personalized experiences on a scale. In this way, Al becomes a critical en-
abler of digital globalization.

However, these benefits do not come without challenges. As Al systems become more embed-
ded in business processes, concerns around data privacy, algorithmic fairness, job displacement,
and regulatory uncertainty become more pressing. Companies must take proactive steps to ad-
dress these risks through ethical governance, transparent algorithms, responsible data use, and
workforce reskilling initiatives.

Ultimately, the businesses that succeed in this Al-driven era will be those that strike a balance
between innovation and responsibility—leveraging the power of artificial intelligence while uphold-
ing the values of trust, inclusion, and sustainability. Those that do not only gain a competitive edge
but also shape the future of global business in a way that is both profitable and human centered.
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2 Big Data and the Revolution in Global Business

Big Data transforms the way businesses understand their markets, operations, and customers.
Companies now collect vast amounts of structured and unstructured data from multiple sources,
including social media, loT devices, and transaction records.

Analyzing this data enables more informed strategic decisions, enhancing competitive posi-
tioning. Retailers use Big Data to optimize supply chains and personalize marketing campaigns.
Financial services harness it to detect fraud and develop new financial products. Healthcare or-
ganizations analyze patient data for better outcomes and cost efficiency. In manufacturing, Big
Data informs predictive maintenance and improves product design. (Miklosik, A. & Evans, N.
2020) Real-time analytics allow companies to react swiftly to market changes and consumer
demands. However, challenges like data security, storage costs, and talent shortages persist.
Ethical use of personal data is increasingly under scrutiny, leading to stricter regulations such as
GDPR.

Businesses must balance innovation with compliance and privacy concerns. Companies suc-
cessful in Big Data initiatives demonstrate agility, strong data governance, and a clear strategy.
Data-driven cultures are becoming a hallmark of future-ready enterprises (Dinh el.al. 2018). The
global economy increasingly rewards those who can convert raw data into actionable insights
and measurable business value.

Big Data and the Revolution in Global Business

Before diving into the specifics, let’s briefly define Big Data. Big Data is typically characterized
by the “three Vs”:

* Volume: the sheer amount of data being generated.

» Variety: data comes in many forms—structured, semi-structured, and unstructured.

» Velocity: the speed at which data is generated and processed. With the explosion of digital
platforms, loT devices, and social media, the world now produces more data than ever
before.

Core Applications of Big Data in Business

« Customer Insights and Personalization — one of the most significant applications of Big Data
is in gaining deeper customer insights. Through the analysis of transactional data, social me-
dia activity, and browsing behavior, businesses can understand their customers like never
before. Amazon uses Big Data to track customer behavior, predict purchasing trends, and
make personalized recommendations. This leads to increased sales and customer loyalty.

» Supply Chain Optimization — another key application is in supply chain management. By
using Big Data analytics to track inventory, predict demand, and optimize logistics, compa-
nies can improve efficiency and effectiveness of their supply chains. (Stroumpoulis, A., &
Kopanaki, E. 2022) Walmart uses Big Data to forecast demand across its global network of
stores, ensuring that shelves are stocked with the right products at the right time, minimizi-
ng both overstocking and stockouts.

» Predictive Analytics and Risk Management — Big Data is widely used for predictive analy-
tics, helping businesses forecast future trends, consumer behavior, and potential risks. For
instance, in finance, Big Data models can predict market movements and detect fraudulent
transactions. JPMorgan Chase uses Big Data to predict financial market trends and to iden-
tify anomalies that might indicate fraudulent activity.

* Product Development and Innovation — Big Data also plays a vital role in product develo-
pment and innovation. By analyzing customer feedback, market trends, and competitive
data, companies can identify gaps in the market and develop new products or refine exis-
ting ones. Spotify uses Big Data to analyze listening habits, and based on this data, the
company can develop new features, refine recommendations, or even create new product
offerings like podcasts and playlists.
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Benefits and Opportunities of Big Data

» Improved Decision-Making — Big Data enables data-driven decision-making. Companies
that leverage Big Data can make faster, more accurate decisions because they’re relying on
real-time data rather than intuition or outdated information. This can lead to better strategic
planning and operational decisions.

» Cost Reduction — by using Big Data analytics to optimize processes, organizations can
reduce operational costs. For example, predictive maintenance—based on sensor data
and machine learning models—helps businesses anticipate when equipment fails, reducing
downtime and repair costs.

» Competitive Advantage — the ability to predict trends and understand customer needs gives
businesses a significant competitive advantage. For example, organizations that leverage
Big Data can anticipate changes in the market before their competitors, giving them the
first-mover advantage in launching new products or adjusting marketing strategies.

» Customer Retention and Engagement — Big Data helps companies personalize their custo-
mer interactions, which in turn enhances customer satisfaction and loyalty. Companies can
segment customers more effectively and offer tailored services or marketing messages that
resonate with each customer.

Challenges and Risks of Big Data

» Data Privacy and Security — one of the most critical concerns with Big Data is data priva-
cy and security. Companies must ensure that the data they collect is stored securely and
used in compliance with relevant data protection regulations, such as GDPR. The Face-
book-Cambridge Analytica scandal serves as a reminder of how Big Data, if not handled
responsibly, can result in breaches of privacy and massive public backlash.

» Data Quality and Integration — Big Data is often messy and unstructured. It comes from
a variety of sources, and integrating this data into a usable format for analysis can be a lo-
gistical challenge. Poor data quality can lead to inaccurate insights and flawed decision-ma-
king.

« Skill Shortages — to fully leverage Big Data, organizations need employees with the neces-
sary skills in data analysis, machine learning, and data engineering. The demand for data
scientists has skyrocketed, but there is a significant skills gap, making it difficult for compa-
nies to recruit talent.

» High Costs of Implementation — building the infrastructure needed to collect, store, and
analyze Big Data can be expensive. Cloud-based services and data processing systems
are costly, and the investment in analytics tools and platforms can be substantial, especially
for smaller organizations.

Big Data represents a fundamental shift in how global businesses operate, compete, and cre-
ate value. No longer just a technological trend, Big Data has become a strategic asset that em-
powers organizations to make faster, smarter, and more informed decisions. By analyzing vast
volumes of structured and unstructured data, companies can uncover hidden patterns, predict
market trends, personalize customer experiences, and optimize operations at scale.

In an increasingly data-driven economy, businesses that leverage Big Data effectively can
gain significant competitive advantages — from product innovation and operational efficiency to
strategic foresight and enhanced customer engagement. Big Data analytics also enables more
agile and responsive decision-making, helping firms navigate uncertainty and adapt to rapidly
changing global markets.

However, this revolution is not without its challenges. Data privacy and ethical concerns, cy-
bersecurity risks, data quality management, and the shortage of skilled professionals are critical
issues that must be addressed to ensure responsible and effective use of Big Data. In addition,
integrating Big Data technologies with existing systems and aligning them with organizational
goals requires thoughtful planning and long-term commitment.
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Looking ahead, the role of Big Data will only become more central as it integrates with emerg-
ing technologies such as Atrtificial Intelligence (Al), Machine Learning, Internet of Things (loT),
and Cloud Computing. These combinations will enable even deeper insights, real-time deci-
sion-making, and automation across industries.

Ultimately, the businesses that invest in robust data infrastructure, cultivate data literacy, and
develop ethical data governance frameworks will be best positioned to thrive in this new era. Big
Data is not just about information, it's about insight, innovation, and intelligent action in a globally
connected world.

3 Blockchain and its Impact on Global Business Transformation

Blockchain technology, a disruptive force that is revolutionizing global business operations.
Blockchain has gained significant attention in recent years, primarily due to its association with
cryptocurrencies like Bitcoin. However, its applications extend far beyond digital currencies, and
it has the potential to fundamentally change how businesses operate, engage with customers,
and manage data. Blockchain has gained increasing attention as a technology with a wide range
of applications in various fields (Dinh & Thai, 2018; Liu et al., 2019).

At its core, a Blockchain is a decentralized and distributed digital ledger. It records transac-
tions across multiple computers in a way that ensures that no record can be altered retroactively
without changing all subsequent blocks in the chain, requiring network consensus (Charles et.al.
2023). In simpler terms, Blockchain is a transparent, secure, and immutable way to record trans-
actions that don’t rely on central authority.

Unlike traditional databases, which are controlled by centralized entities, Blockchain operates
in a decentralized network, making it more secure and transparent. This has profound implica-
tions for industries ranging from finance to supply chain management, healthcare, and beyond.

Blockchain technology promises a new era of transparency, trust, and efficiency in global
business. Originally designed for cryptocurrencies, blockchain has evolved into a versatile tool
across industries. It enables secure, tamper-proof transactions without the need for traditional
intermediaries.

In finance, blockchain accelerates cross-border payments and reduces transaction fees. Sup-
ply chains benefit from improved traceability, enhancing quality control and ethical sourcing.
Smart contracts automate agreements, reducing legal and administrative overhead. Healthcare
providers use blockchain to secure patient records and ensure data integrity. In real estate, block-
chain streamlines property transactions, cutting down paperwork and fraud risks. Intellectual
property protection becomes stronger through blockchain’s immutable records.

Core Applications of Blockchain in Business

» Financial Services and Payments — one of the most well-known applications of Blockchain
is in financial services. Traditionally, financial transactions have relied on intermediaries
such as banks, clearinghouses, and payment processors, which can be slow and costly.
Blockchain eliminates the need for these intermediaries by enabling peer-to-peer transac-
tions directly between parties (Mougayar, 2016).

» Supply Chain Transparency and Management — another key application is in supply chain
management. Blockchain’s transparency and immutability make it ideal for tracking produ-
cts as they move through a supply chain. Each step of the journey is recorded in a secu-
re and immutable ledger, enabling businesses to ensure authenticity, monitor quality, and
combat fraud.

» Smart Contracts — are self-executing contracts where the terms of the agreement are direc-
tly written into code. They automatically execute actions when predefined conditions are
met, reducing the need for intermediaries and increasing efficiency.
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Identity Verification and Authentication — Blockchain technology is increasingly being used
to provide secure and reliable digital identity verification. Since Blockchain records are
immutable and encrypted, they are highly resistant to fraud. This is especially important in
industries like banking and healthcare, where verifying identities securely is essential.

Benefits of Blockchain for Global Business

Enhanced Security — Blockchain’s decentralized nature makes it highly resistant to hacking
and fraud. Each transaction is encrypted and linked to the previous one, making it nearly
impossible to alter data without detection. This level of security is especially important in
industries like finance, healthcare, and insurance.

Transparency and Trust — since all transactions on the Blockchain are recorded and visible
to all participants, transparency is greatly enhanced. This helps build trust between parties,
as they can verify transactions independently without relying on third-party intermediaries.
Cost Reduction — by eliminating intermediaries, such as banks or clearinghouses, Block-
chain can reduce transaction costs significantly. Additionally, Blockchain’s efficiency in au-
tomating processes, like in smart contracts, reduces administrative overhead, leading to
further cost savings.

Improved Efficiency — Blockchain automates and streamlines business processes, reducing
the time required to complete transactions. For example, cross-border payments can be
processed in real-time instead of taking days, and supply chain processes can be streamli-
ned through digital recordkeeping.

Decentralization — Blockchain operates on a peer-to-peer network, removing the need for
a central authority. This decentralization reduces the risk of centralized failures, such as
server crashes, and makes the system more robust and reliable.

Challenges of Implementing Blockchain

Scalability Issues — Blockchain’s decentralized nature can lead to scalability issues, espe-
cially in public blockchains like Bitcoin, where the speed of transactions is limited. As the
network grows, processing times can slow down, which may make Blockchain unsuitable
for high-volume applications unless new technologies (like sharding) are developed.
Regulatory Uncertainty — Blockchain’s decentralized and anonymous nature poses signifi-
cant challenges for regulators. Governments worldwide are still determining how to regulate
Blockchain and cryptocurrencies, leading to uncertainty for businesses seeking to adopt the
technology. Companies need to stay informed and comply with evolving legal frameworks.
Energy Consumption — public blockchains, such as Bitcoin, require significant computatio-
nal power to validate transactions through a process called mining, which consumes a large
amount of energy. As Blockchain adoption grows, addressing its environmental impact will
become an important concern for businesses.

Integration with Existing Systems — integrating Blockchain with traditional IT systems can
be complex. Many businesses already have established databases and processes in place,
and migrating to a decentralized model may require significant restructuring, staff training,
and investment in new technologies.

Adoption Resistance — Blockchain is still a relatively new technology, and many busines-
ses are hesitant to adopt it due to lack of understanding or fear of disruption. Overcoming
cultural and organizational resistance is a significant hurdle for businesses looking to imple-
ment Blockchain solutions.

Blockchain technology stands as a foundational innovation with the power to reshape global
business ecosystems. Its decentralized, tamper-resistant structure introduces a new paradigm of
trust, transparency, and efficiency across a wide range of sectors. From revolutionizing financial
transactions and enhancing supply chain traceability to streamlining smart contracts and ena-
bling secure digital identity management, blockchain offers transformative potential that challeng-
es traditional business models.
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The core benefits of blockchain — enhanced security, immutability, cost reduction, and disin-
termediation — make it particularly appealing in an increasingly digital and interconnected global
economy. It empowers businesses to operate with greater accountability, reduces fraud and cor-
ruption, and opens new pathways for cross-border collaboration and innovation.

However, realizing the full value of blockchain is not without its obstacles. Scalability limi-
tations, regulatory ambiguity, energy consumption concerns, and the complexity of integrating
blockchain into legacy systems remain significant challenges that businesses must address.
Moreover, the lack of global regulatory harmonization may hinder widespread adoption and cre-
ate operational uncertainty, especially for multinational enterprises.

Looking ahead, blockchain is expected to evolve rapidly, especially as it converges with other
emerging technologies such as Artificial Intelligence (Al), the Internet of Things (loT), and edge
computing. These synergies will enable more intelligent, autonomous, and resilient systems, ac-
celerate innovation and unlock new business models — such as decentralized finance (DeFi),
tokenized assets, and blockchain-based governance frameworks.

Ultimately, the organizations that proactively invest in understanding, experimenting with, and
scaling blockchain solutions — while navigating ethical, legal, and technical considerations —
will be well-positioned to lead in the next era of global business transformation. Blockchain is not
just a technological upgrade; it represents a shift toward a more decentralized, transparent, and
inclusive global economy.

Conclusions

In today’s fast-paced, technology-driven world, digital transformation is no longer a strategic
option, it is a business imperative. The global marketplace is being reshaped by continuous in-
novation, disruptive technologies, and rapidly shifting consumer behaviors. Organizations that
resist change risk obsolescence, while those that embrace digital transformation are redefining
what it means to compete, serve, and succeed.

Digital transformation is not just about adopting new technologies; it is about reimagining pro-
cesses, redefining customer experiences, and reinventing business models to align with the de-
mands of a hyper-connected, data-centric world. Whether through cloud computing, Al, big data,
automation, or digital platforms, these technologies enable businesses to become more agile,
scalable, and customer focused.

Moreover, the COVID-19 pandemic accelerated this shift, demonstrating how vital digital ca-
pabilities are for continuity, remote collaboration, supply chain resilience, and virtual service de-
livery. Businesses with strong digital foundations adapted faster and outperformed those without
them—further proving that digital readiness is now a core determinant of resilience and growth.

However, transformation requires more than tools — it demands a cultural shift, visionary
leadership, employee upskilling, and a long-term commitment to innovation and adaptability. It is
a journey, not a one-time project.

In conclusion, digital transformation is the foundation of modern business success. Compa-
nies that integrate digital strategies across their operations, workforce, and customer engage-
ments are best equipped to lead in a dynamic global environment. They will be the ones to antic-
ipate market trends, respond to disruptions, and capitalize on emerging opportunities.

Those who delay or resist transformation do so at their peril. In a world where change is the
only constant, the ability to adapt, innovate, and evolve digitally is no longer a competitive edge
— it is the cost of survival.
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Socialne sluzby a socialna starostlivost’ ako Smart Cities
v meste Sabinov’

Social services and social care as Smart Cities
in the city of Sabinov

Stefan GRESO*

Abstract

This article deals with the application of the concept of Smart Cities in the field of social services
and social care in the city of Sabinov. The aim is to analyze the potential of modern technologies
and data-driven approaches to improve the accessibility, efficiency and personalization of social
assistance provided to various vulnerable groups of the population in the local context. The ar-
ticle explores the possibilities of implementing smart solutions, such as online platforms, teleca-
re, smart service management systems, and data analytics, in order to optimize the provision of
social services and improve the quality of life of seniors, people with disabilities, families in crisis,
and other people requiring support. It also identifies key actors, challenges and opportunities
associated with the transformation of social care in Sabinov towards a smart city.

Keywords:
smart cities, social services, Sabinov, online platforms, implementation

JEL Classification: H89

Uvod

Ustrednou témou tohto &lanku je prepojenie socialnych sluZieb a sociélnej starostlivosti s dy-
namicky sa rozvijajucim konceptom inteligentnych miest, s konkrétnym zameranim na mesto Sa-
binov. Vstupujeme do obdobia, kedy moderné urbanizované centra ¢elia oraz komplexnejSim
vyzvam, ktoré neodmyslitelne sprevadzaju su€asny vyvoj spolo¢nosti. Medzi tieto kfucové vyzvy
patri neustale narastajica miera urbanizacie, ktora so sebou prinasa tlak na existujucu infras-
truktdru a socialne systémy. Dal§im vyznamnym faktorom je starnutie populécie, demograficky
trend, ktory si vyzaduje prehodnotenie a adaptaciu systémov socialnej a zdravotnej starostlivosti
tak, aby efektivne reagovali na Specifické potreby pribudajiceho po&tu seniorov. Nemenej dblezi-
tou vyzvou su klimatické zmeny, ktoré ovplyviuju vSetky aspekty zivota v mestach a vyzaduju si
implementaciu opatreni zameranych na udrzatelnost a odolnost. Napokon, rastice poziadavky
obc&anov na kvalitu ich Zivota, na efektivnost verejnych sluzieb a na participaciu na sprave veci
verejnych predstavuju silny impulz pre hfadanie inovativnych rieSeni.

V tomto kontexte sa v eurdpskom priestore, a samozrejme aj na Slovensku, €oraz viac
do popredia dostava inovativny koncept inteligentnych miest, znamy aj pod anglickym ozna-
¢enim Smart Cities. Tento pristup predstavuje strategicku integraciu technologickych inovacii

' Prispevok je stuc¢astou projektu: 3/2023-M Socialno-ekonomicka stratégia vyvoja klimaticky neutralnych
a inteligentnych miest a jej vyznam pre sukromny a verejny sektor

* Mgr. et Mgr. Stefan Gre$o, externy doktorand Vysoka $kola ekonémie a manaZmentu v Bratislave, Ustav
ekondémie a manazmentu, Katedra malého a stredného podnikania, Furdekova 16, 851 04 Bratislava, e-mail:
cagrepo@pobox.sk
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do samotnej spravy verejnych zalezitosti. Jeho hlavnym cielom je zabezpecit' trvalo udrzatelny
rozvoj miest a zaroven podporovat inkluzivnu spolo€nost, v ktorej maju vSetci ob&ania rovnaké
prilezitosti a pristup k kvalitnym sluzbam. Koncept Smart Cities nie je len o zavadzani najnovsich
technoldgii, ale predovsetkym o ich premyslenom a strategickom vyuziti na zlep$enie fungovania
mesta vo vSetkych jeho klu€ovych oblastiach.

Clanok sa preto zameriava na podrobnu analyzu potencialnych moZnosti implementacie prin-
cipov Smart Cities priamo v oblasti socialnych sluzieb v konkrétnom slovenskom meste, Sabi-
nov. Nasim hlavnym zamerom je preskumat, ako mézu moderné technologické rieSenia prispiet
k efektivnejSiemu a adresnejSiemu poskytovaniu socialnej pomoci tym, ktori to najviac potrebuju.
V centre naSej pozornosti budu predovSetkym potreby zranitelnych skupin obyvatelstva, ktoré
su v kazdej spolo€nosti obzvlast délezité. Medzi tieto skupiny patria predovSetkym seniori, ktori
si vzhfadom na svoj vek a ¢asto aj zdravotny stav vyzaduju Specificku starostlivost a podporu.
Dalej sa zameriame na deti a mladeZ, ktorych zdravy vyvoj a socialna integracia su kli&ové pre
buducnost celej spolo¢nosti. Osobitni pozornost budeme venovat aj marginalizovanym komuni-
tam, ktoré Casto Celia komplexnym socialnym problémom a vyzaduju si cielené a citlivé pristupy.
Cielom tejto analyzy je identifikovat konkrétne spdsoby, akymi mdze integracia principov Smart
Cities prispiet k zlepSeniu kvality Zivota tychto zranitefnych skupin v meste Sabinov a zaroven
sluzit ako in$piracia pre dalSie podobne velké mesta na Slovensku.

1 Koncept Smart Cities

Pojem Smart Cities, alebo inteligentné mesta, sa v su¢asnej dobe stava klt€ovym ramcom
pre uvazovanie o buducnosti urbanizovanych priestorov. Predstavuje komplexnu viziu rozvoja,
ktora presahuje jednoduché zavadzanie modernych technolégii. V jeho jadre lezi snaha o holis-
ticku transformaciu mestského prostredia s ciefom dosiahnut vy$Siu kvalitu zivota pre vSetkych
jeho obyvatelov, optimalizovat fungovanie mestskych systémov a zabezpedit' trvalu udrzatel-
nost.

Zakladnou charakteristikou Smart Cities je vyuzitie technoldgii a datovych analyz. Ide o roz-
siahle a prepojené siete senzorov, zariadeni a softvérovych systémov, ktoré neustale zbieraju,
spracuvaju a analyzuju obrovské mnozstvo dat o réznych aspektoch mestského zivota. Tieto
data sa nasledne stavaju zakladom pre informované rozhodovanie v oblasti verejnej spravy, pla-
novania rozvoja a poskytovania sluzieb. Ciefom nie je len zhromazdovat data, ale predovset-
kym ich inteligentne vyuzivat na predvidanie potrieb, optimalizaciu procesov a efektivne rieSenie
problémov.

Avsak, ako uz bolo spomenuté, Smart Cities nie su len o technolégiach. Klu€ovym aspektom
je zlepSenie kvality Zivota obyvatelov. To zahffa Siroku Skalu faktorov, od zlepSenia bezpec&nosti
a zdravia, cez efektivnejSiu dopravu a dostupnejSie sluzby, az po vytvaranie prijemnejsieho a in-
kluzivnejSieho Zivotného prostredia. Technoldgie su v tomto kontexte len nastrojom na dosiah-
nutie tychto cielov.

Dalgim délezitym pilierom je zefektivnenie verejnej spravy. Inteligentné rieenia mézu pomact
mestskym Uradom lepSie porozumiet’ potrebam svojich ob&anov, optimalizovat alokaciu zdrojov,
znizovat’ byrokraticku zataz a zlepSovat transparentnost rozhodovacich procesov. Digitalne pla-
tformy pre komunikaciu s ob&anmi, online sluzby a systémy pre efektivne riadenie mestskych
financii su len niektorymi prikladmi.

Podpora trvalo udrzatelného rozvoja je neoddelitelnou sucastou konceptu Smart Cities. To
zahffia opatrenia zamerané na zniZovanie spotreby energie a emisii sklenikovych plynov, podpo-
ru obnovitelnych zdrojov energie, efektivne nakladanie s vodou a odpadom, ako aj ochranu biod-
iverzity a zelenych pléch v mestskom prostredi. Technoldgie hraju klu€ovu ulohu pri monitorovani
environmentalnych parametrov, optimalizacii energetickych sieti a podpore ekologickej dopravy.

Okrem tychto zakladnych charakteristik je dolezité zdéraznit aj participativne riadenie. Smart
Cities by mali byt mestami, kde suU ob&ania aktivne zapojeni do rozhodovacich procesov a maju
moznost ovplyviiovat smerovanie ich rozvoja. Digitalne platformy pre verejnu diskusiu, online
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hlasovanie a iniciativy zamerané na zapojenie komunity su klu€ové pre budovanie dévery a spo-
lupatri€nosti.

Socialna inkluzia je dals$im kfu¢ovym aspektom, ktory presahuje ramec samotnych techno-
I6gii. Inteligentné mesta by mali byt pristupné a prospesné pre vSetkych obyvatefov bez ohla-
du na ich socialne, ekonomické alebo zdravotné postavenie. To si vyzaduje cielené opatrenia
na znizovanie digitalnej priepasti, zabezpecenie pristupnosti digitalnych sluzieb pre osoby so
zdravotnym postihnutim a implementaciu rieSeni, ktoré reaguju na Specifické potreby zranitel-
nych skupin.

Medzi hlavné prvky Smart Cities, ako ich uvadza pdvodny text, patria inteligentna doprava,
zamerana na optimalizaciu dopravnych tokov, zniZzovanie dopravnych zapch, podporu verejnej
a ekologickej dopravy prostrednictvom inteligentnych riadiacich systémov, informacii o premavke
v realnom Case a integrovanych tarifnych systémov; energeticka efektivnost, zahfriajuca opatre-
nia na znizovanie spotreby energie v budovach a infrastrukture, podporu obnovitelnych zdrojov
energie, inteligentné riadenie energetickych sieti a zvySovanie energetickej uvedomelosti ob&a-
nov; digitalne sluzby pre obyvatelov, predstavujlce Siroku Skalu online sluzieb a platforiem, ktoré
ulah&uju pristup k informaciam, verejnym sluzbam, vzdelavaniu, zdravotnej starostlivosti a kul-
ture s cielom zjednodusit interakciu ob&anov s mestom a zlepsit ich pohodlie; a transparentna
verejna sprava, znamenajuca otvoreny pristup k informaciam o &innosti mesta, rozhodovacim
procesom a hospodareni s verejnymi financiami, pricom digitalne nastroje mozu podporit’ trans-
parentnost a umoznit ob&anom aktivnejSie sa zapajat do spravy mesta.( Zdroj: VOJTECH, F. —
LEVICKY, M, 2019,)

V kontexte tohto ¢lanku je délezité zdoraznit, ze uspesna implementacia konceptu Smart Ci-
ties v oblasti socialnych sluzieb a socialnej starostlivosti si vyzaduje nielen technologické inova-
cie, ale predovSetkym hlboké porozumenie Specifickym potrebam zranitefnych skupin a eticky
pristup k vyuzivaniu dat a technolégii. Ciefom by malo byt vytvorenie inteligentného mesta, ktoré
je nielen efektivne a udrzatelné, ale predovSetkym inkluzivne a starostlivé o svojich najzranitel-
nejSich obyvatelov.

2 Socialne sluzby a socialna starostlivost’ v meste Sabinov

Mesto Sabinov, situované v malebnom PreSovskom kraji a s populaciou priblizne 11 600 oby-
vatelov (Udaj z roku 2023), sa aktivne stretava s demografickymi a socialnymi vyzvami, ktoré su
charakteristické pre mnohé mensie slovenské mesta. Statistické Gidaje z roku 2023 potvrdzuju
vyznamny podiel starSej populacie, kde osoby vo veku 65 rokov a viac tvorili 17 % celkového poc-
tu obyvatelov. Tento demograficky trend priamo kore$ponduje s rasticim dopytom po réznych
formach socialnej pomoci. V roku 2023 mesto Sabinov evidovalo viac ako 500 oficialnych Ziados-
ti o poskytnutie niektorej z foriem socialnej podpory, o poukazuje na znacnu potrebu a zaujem
obcanov o tieto sluzby.

V zmysle zakona €. 448/2008 Z. z. o socialnych sluzbach mesto Sabinov zabezpeduje a po-
skytuje nasledovné klfu€ové socialne sluzby pre svojich obyvatelov:

Opatrovatelska sluzba: Tato terénna socidlna sluzba je priamo poskytovana Mestom Sabi-
nov prostrednictvom Odboru sociédlnych veci a sluzieb Mestského uradu Sabinov. V roku 2023
bola tato nevyhnutna sluzba poskytovana celkovo 73 klientom. Medzi hlavnych prijimatelov patrili
predovSetkym seniori s obmedzenou schopnostou sebaobsluhy a osoby so zdravotnym postih-
nutim, ktoré potrebuju pomoc pri zabezpecovani zakladnych Zivotnych potrieb. O kvalitné posky-
tovanie tejto sluzby sa staralo 21 kvalifikovanych opatrovateliek, ktoré dochadzali priamo do do-
macnosti klientov. Obsah opatrovatelskej sluzby je komplexny a prispdsobeny individualnym
potrebam klientov. Zahffia pomoc pri osobnej hygiene (umyvanie, obliekanie), stravovani (pripra-
va a podavanie jedla), zabezpecovani liekov (vyzdvihnutie, podavanie), sprevadzani k lekarovi
a na rézne iné nevyhnutné ukony, upratovanie zakladnych priestorov domacnosti klienta a dalSie
¢innosti, ktoré priamo suvisia so zabezpecenim sebestacnosti a déstojného Zivota klientov v ich
prirodzenom prostredi. Zriadovatelom tejto sluzby je Mesto Sabinov.
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Donaska stravy seniorom: Tato délezita sluzba je zabezpelovana prostrednictvom spolu-
prace medzi mestskou jedalfiou (prevadzkovanou pravdepodobne Mestskym Uradom Sabinov)
a Mestskym podnikom sluzieb Sabinov, ktory zabezpecuje logistiku a distribuciu stravy. Samotna
strava je pripravovana v zariadeni Skolského stravovania pri Zakladnej Skole 9. maja v Sabinove,
¢o zaruCuje dodrziavanie hygienickych noriem a standardov kvality. Nasledna distribucia hoto-
vej stravy priamo k seniorom je zabezpefovana vozidlom Mestského podniku sluzieb Sabinov.
V priebehu roka 2023 tuto sluzbu pravidelne vyuzivalo v priemere 55 klientov denne, o sved-
¢i o jej vyznamnej ulohe pri zabezpecovani zakladnej potreby seniorov, ktori maju obmedzené
moznosti samostatného stravovania. Zriadovatelom tejto sluzby je Mesto Sabinov.

Denny stacionar pre seniorov a zdravotne znevyhodnené osoby: Toto zariadenie v Sabinove
nesie nazov ,Denny stacionar Domov pri kastieli“. Jeho zriadovatelom je priamo Mesto Sabinov.
Denny stacionar disponuje kapacitou 25 miest, o umoznuje poskytovat komplexnu starostli-
vost pre pomerne vyznamnu skupinu klientov. Cielovou skupinou su seniori a osoby so zdra-
votnym znevyhodnenim, ktoré si vyzaduju dohlad a podporu pocas dfia, avSak ich zdravotny
stav a socialna situacia im umoznuje zotrvat v domacom prostredi mimo prevadzkovych hodin
zariadenia. Denny stacionar poskytuje zékladnu starostlivost’ (pomoc pri sebaobsluhe, dohlad),
stravu (obed a Casto aj desiatu a olovrant), roznorodé aktivizaéné ¢innosti (individualne a sku-
pinové), rehabilitatné programy (podla potrieb klientov), socialne poradenstvo (pre klientov aj
ich rodiny) a aktivne zabezpecuje komunitné stretnutia a integraciu klientov do spolo¢enského
Zivota.

Komunitné centrum Sabinov: Toto centrum je priamo prevadzkované Mestom Sabinov. Jeho
hlavnym zameranim je praca s marginalizovanou romskou komunitou v meste. Centrum plini d6-
lezita ulohu pri podpore socialnej inkluzie a zlepSovani zivotnych podmienok ¢lenov tejto komu-
nity. Medzi hlavné aktivity patri pomoc pri hfadani zamestnania (poradenstvo, sprostredkovanie
kontaktov), dou€ovanie pre Skolopovinné deti (s ciefom zlepsit' ich Skolské vysledky a predcha-
dzat’ pred€asnému ukonc€ovaniu Skolskej dochadzky), kurzy finanénej gramotnosti (na zlepSenie
hospodarenia s rodinnym rozpo&tom), pracovné poradenstvo (rozvoj pracovnych zruénosti a pri-
prava na trh prace) a organizovanie réznych komunitnych podujati (na podporu vzajomného po-
rozumenia a integracie). Zriadovatelom tohto centra je Mesto Sabinov.

Nizkoprahovy klub pre deti a mladez: Tato sluzba funguje v Sabinove na baze spolupra-
ce Mesta Sabinov s neziskovymi organizaciami. Konkrétne je v texte spomenuta spolupraca
s obgianskym zdruzenim Clovek v ohrozeni. Ciefom klubu je poskytovat bezpeé&ny a priatelsky
priestor pre travenie volného ¢asu detom a mladezi, najma tym, ktoré pochadzaju z rizikové-
ho prostredia alebo maju obmedzené moznosti zmysluplného travenia vofného ¢asu. Okrem
bezpecného priestoru klub ponuka aj dou€ovanie (pomoc so Skolskymi povinnostami) a psy-
chosocialnu podporu (individualne a skupinové rozhovory, poradenstvo). Zriadovatelom tejto
sluzby je Mesto Sabinov, pricom realizacia prebieha v spolupraci s uvedenym ob¢ianskym
zdruzenim.

Tento detailnejSi prehlfad poskytovanych sociadlnych sluzieb v meste Sabinov poukazuje
na existujucu infradtruktiru a snahu mesta reagovat na socialne potreby svojich obyvatelov.

3 Smart Cities v socialnych sluzbach a socialnej starostlivosti
v Sabinove

Mesto Sabinov sa aktivne zapaja do digitalizacie svojich sluzieb. V oblasti socialnej starostli-
vosti implementovalo niekolko projektov:

Jednym z klu€ovych pilierov digitalnej transformacie v sociélnej sfére Sabinova je zavede-
nie elektronického systému Ziadosti o socialne sluzby. Tento krok predstavuje vyznamny posun
od tradiéného papierového spracovania k modernej, efektivnej a pre obana komfortnejSej for-
me interakcie s mestskym uradom. V minulosti museli ob&ania ¢asto navstevovat urad osob-
ne, vyplfiat rozsiahle formulare a ¢akat na spracovanie. Dnes, vdaka elektronickému systému,
mézu potencialni ziadatelia o r6zne druhy socialnych sluzieb, ¢i uz ide o opatrovatelsku sluzbu,
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prispevky alebo umiestnenie do zariadenia socialnych sluzieb, podat svoju ziadost online z po-
hodlia domova. Tento systém nie len Setri ¢as ob&anov, ale zaroven zniZzuje administrativnu za-
taz na strane uradu, zrychluje proces vybavovania a minimalizuje chybovost. Pre obyvatelov to
znamena mensiu byrokraciu a jednoduchsi pristup k potrebnym sluzbam, ¢o je obzvlast dolezité
pre seniorov alebo osoby s obmedzenou mobilitou. (Zdroj: Oddelenie socialnych veci a sluzieb,
Mestsky urad Sabinov, Spravy o €innosti, dostupné na webovej stranke mesta).

Druhym, rovnako délezitym projektom, ktory priamo adresuje vyzvy digitalnej inkluzie, je pro-
jekt ,Digitalne zrucnosti pre vSetkych* (2022—-2023). Je pochopitelné, ze samotné zavedenie
elektronickych systémov by bolo neefektivne, ak by ich cielové skupiny nevedeli pouzivat. Mesto
Sabinov si tuto skuto€nost plne uvedomuje, a preto aktivne investuje do zvySovania digitalnej
gramotnosti svojich obyvatelov. V ramci tohto projektu bolo vySkolenych viac ako 200 seniorov
v oblasti zakladnych digitalnych zruénosti. Kurzy boli zamerané na praktické aspekty, ako je po-
uzivanie internetu, e-mailu, online komunikatorov, ale aj na zakladné principy bezpec¢nosti na in-
ternete a obsluhu mestskych elektronickych sluzieb. Tymto spésobom mesto efektivne preko-
nava tzv. digitalnu priepast, ktora by inak mohla vylucit zna¢nu Cast’ starSej populacie z pristupu
k modernym sluzbam. Projekt tak posilfiuje ich samostatnost, umoziiuje im zostat v kontakte
s rodinou a priatelmi, a otvara im dvere do digitalneho sveta. (Zdroj: Sprava o projekte ,Digitalne
zruénosti pre vSetkych®, Mestsky Urad Sabinov, dostupné na webovej stranke mesta alebo v ar-
chivoch oddelenia socialnych veci).

Sabinov ide vpred aj v oblasti inovativnych rieSeni pre osamelych seniorov. Implementacia
senzorov monitorujucich pohyb a teplotu v domacnostiach osamelych seniorov, ktoré su napo-
jené na mestské operacné centrum, predstavuje vyznamny krok smerom k aktivnemu a preven-
tivnemu pristupu k socialnej starostlivosti. Tieto senzory nie su invazivne, reSpektuju sukromie
jednotlivca a sluzia predovSetkym na zvySenie bezpecnosti a rychlejSiu reakciu v krizovych situ-
aciach. V pripade nezvyc&ajnej neaktivity, padu alebo nahlej zmeny teploty (napr. poziar, porucha
vykurovania) systém automaticky generuje upozornenie do operacného centra. To umoznuje
pracovnikom centra okamzite overit situaciu a v pripade potreby vyslat pomoc alebo kontaktovat
rodinnych prislusnikov. Tento systém minimalizuje riziko dlhodobého zotrvania seniora v nudzi
bez pomoci a zaroven poskytuje pokoj mysle rodinam, ktoré nemozu byt neustale pritomné. Je to
ukazkovy priklad vyuzitia technoldgie pre posilnenie bezpecnosti a kvality zivota zranitelnej sku-
piny. (Odbor krizového riadenia a socialnych veci, Mestsky urad Sabinov; implementacia techno-
I6gii Smart Home pre socialne ucely).

Zavedenie online poradenstva a rezerva¢ného systému pre konzultacie so socialnym pra-
covnikom je dalSim prvkom, ktory zvySuje pristupnost’ a flexibilitu socialnych sluzieb. Ob¢ania,
ktori potrebuju individualnu radu, usmernenie alebo pomoc pri rieSeni komplexnejsich socialnych
problémov, si m6zu jednoducho a rychlo zarezervovat’ termin konzultacie online. To eliminuje
potrebu €akania v radoch, umozfiuje vyber vhodného ¢asu a miesta (ak je k dispozicii aj online
konzultacia) a zvySuje diskrétnost pre niektorych klientov.

Tieto opatrenia zvy3Suju efektivnost sluzieb, znizuju byrokraciu a umozniuju individualizovany
pristup.

4 Smart Cities vyzvy a zranitel'né skupiny

V meste Sabinov, kde sa aktivne implementuju digitalne rieSenia aj v oblasti socialnej starost-
livosti, je v8ak kfu€ové si uvedomit, Ze pristup k tymto vyhodam nie je automaticky a rovhomer-
ny pre vSetkych. Zranitelné skupiny obyvatelstva, ktoré by mohli z digitalnych inovacii profitovat
najviac, ¢asto zaroven cCelia najva¢sim prekazkam pri ich vyuzivani. V Sabinove, podobne ako
v mnohych inych samospravach, su tymito skupinami predovsetkym seniori, ludia so zdravotnym
postihnutim a socialne znevyhodnena mladez. Pochopenie a aktivne rieSenie tychto prekazok je
nevyhnutné pre budovanie skuto¢ne inkluzivneho a inteligentného mesta.
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Medzi najvacsie vyzvy, s ktorymi sa Sabinov v kontexte digitalnej inkluzie zranitelnych skupin
stretava, patria predovsetkym tieto:

Digitalna gramotnost (najméa u seniorov)

Jednou z najvyraznejSich prekazok je nedostato¢na digitalna gramotnost, ktora sa prejavuje
predovSetkym u seniorov. Aj ked mesto Sabinov uz UspeSne realizovalo projekt ,Digitalne zruc-
nosti pre vSetkych®, v ramci ktorého bolo vyskolenych viac ako 200 seniorov, tato iniciativa je len
prvym krokom. Digitalna gramotnost heznamena len zakladnu schopnost’ zapnut’ pocita¢ alebo
otvorit e-mail. Ide o komplexny subor zru€nosti, ktory zahffia schopnost vyhladavat a kriticky
hodnotit informacie na internete, bezpe¢ne komunikovat v online prostredi, pouzivat rézne apli-
kacie a digitalne sluzby, a rozumiet online bezpec¢nosti a ochrane osobnych udajov. Mnoho se-
niorov vyrastalo v dobe, ked digitalne technolégie neboli su¢astou kazdodenného Zivota, a preto
im chybaju zakladné skusenosti a intuicia pri praci s nimi. Okrem toho sa technolégie neustale
vyvijaju, €o si vyZzaduje nepretrzité vzdelavanie a adaptaciu. Strach z neznameho, obavy z po-
S8kodenia zariadeni alebo zneuzitia dat, ako aj absencia socialnej podpory pri uéeni, mézu se-
niorov odradzat’ od vyuzivania digitalnych sluzieb. Pre pInu inkliziu seniorov je preto potrebné
ponukat’ pravidelné, prakticky zamerané kurzy, individualne doucovanie a pristupné technické
poradenstvo. VyuZitie dobrovolnikov z radov mladeze alebo aktivnych seniorov, ktori uz digitalne
zru€nosti ovladaju, méze vytvorit priatelské a podporné prostredie pre u€enie. (Zdroj: Demogra-
fické a sociologické studie o digitalnej priepasti v SR, napr. Institat informatiky a Statistiky; spravy
Ministerstva prace, socialnych veci a rodiny SR o digitalnej inkluzii seniorov).

Hoci sa dostupnost internetu na Slovensku neustale zlepSuje, v niektorych okrajovych ¢as-
tiach mesta Sabinov, alebo v lokalitach s niZzSou hustotou osidlenia ¢i s horSou infrastruktarou,
mbéze stale pretrvavat problém s kvalithym a cenovo dostupnym internetovym pripojenim. Pre
zranitelné skupiny, ktoré Casto hospodaria s obmedzenym rozpoctom, mdze byt aj relativhe
nizky poplatok za internet prekazkou. Bez spolahlivého pristupu k internetu su digitalne sluzby
nedostupné, bez ohladu na uroven digitalnej gramotnosti. Tato “posledna mila” v pristupe k sieti
je kl'uova. Mesto by malo aktivne mapovat oblasti s nedostato€nym pokrytim a hladat rieSenia,
ako je budovanie verejnych Wi-Fi hotspotov v komunitnych centrach, knizniciach alebo na inych
verejnych miestach, pripadne v spolupraci s telekomunikacnymi operatormi podporovat rozsire-
nie infrastruktury. Pre najzranitelnej$ich obanov by bolo mozné zvazit programy dotovanych in-
ternetovych pripojeni. (Zdroj: Analyzy pokrytia internetom v SR, napr. Telekomunikaény urad SR;
Spravy miestnych samosprav o digitalnej infrastrukture).

Nizka dovera k technoldégiam predstavuje komplexny problém, ktory prameni z réznych fak-
torov. Medzi zranitelnymi skupinami, najma medzi seniormi a osobami so zdravotnym postih-
nutim, moze pretrvavat obava z neznameho, strach zo zneuzitia osobnych udajov, alebo aj ne-
gativne skusenosti s podvodmi v online prostredi. Dezinformacie a myty o technolégiach mézu
tuto neddveru dalej posilfiovat. Ak sa ludia obavaju, ze ich digitalne zru€nosti nie su dostatocné
na bezpecné pouzivanie sluzieb, alebo Ze ich data budu zneuzité, nebudu ich vyuzivat, aj ked
su dostupné a efektivne. Na prekonanie tejto vyzvy je nevyhnutné budovat déveru prostrednic-
tvom transparentnej komunikacie o bezpecénosti systémov, vzdelavania o kybernetickej bezpec-
nosti a osobnych datach, a prostrednictvom osobnych skusenosti s pozitivnymi a bezpecnymi
interakciami s digitalnymi sluzbami. Vytvorenie miest, kde mézu obc&ania ziskat priamu pomoc
a poradenstvo pri pouzivani digitalnych sluzieb, méze tiez prispiet k budovaniu dévery. (Zdroj:
Vyskumy digitalnej dévery a bezpecnosti, napr. Eurostat, Pew Research Center; Publikacie na-
rodnych Uradov pre kybernetickl bezpecnost).

Okrem digitalnej gramotnosti a dostupnosti internetu je vyznamnou prekazkou aj nedostatoc-
na informovanost' o realnych vyhodach, ktoré digitalne sluzby prinasaju. Ak zranitelné skupiny
nevidia priamy prinos pre svoj zivot, nebudu mat motivaciu prekonavat prekazky spojené s ich
ucenim a pouzivanim. Mesto Sabinov by malo cielene komunikovat prinosy digitalnych social-
nych sluzieb konkrétnymi prikladmi — napriklad Usporou ¢asu pri vybavovani, rychlejSou odoz-
vou na ich poziadavky, alebo zvySenou bezpeénostou vdaka monitoringu. Komunikacia by mala
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prebiehat prostrednictvom kanalov, ktoré su pre tieto skupiny dostupné a déveryhodné — lokalne
komunitné centra, terénni socialni pracovnici, miestne rozhlasové vysielanie, alebo informacné
materialy v zjednodu$enej forme. Déraz by mal byt kladeny na praktické benefity, ktoré priamo
zlepsuju ich kazdodenny zivot. (Zdroj: Komunikaéné stratégie verejnej spravy; priklady osvedce-
nych postupov z inych miest v oblasti informovania zranitelnych skupin).

Hoci samotné digitalne sluzby mézu byt bezplatné, pre ich vyuzivanie je €asto potrebny pri-
stup k technickému vybaveniu — smartfonu, tabletu alebo pocitacu. Pre nizkoprijmové domac-
nosti, ktoré su Casto su€astou zranitelnych skupin, méze byt kupa takychto zariadeni finanéne
nedosiahnutelna. Mesto Sabinov by mohlo zvazit programy podpory pre nadobudnutie zaklad-
ného digitéalneho vybavenia, pripadne zriadit' verejne pristupné digitalne centra v knizniciach ale-
bo komunitnych centrach, kde by obyvatelia mali k dispozicii poCitae s pristupom na internet
a asistenciu. Partnerstva s miestnymi firmami alebo charitativnymi organizaciami mézu poméct
pri zbierke a distribucii repasovanych zariadeni. (Zdroj: Socioekonomické $tudie o prijmovych ne-
rovnostiach a pristupe k technoldgiam; priklady programov digitalnej inkluzie z inych samosprav).

Pre Sabinov, na ceste k plnohodnotnému Smart City, je nevyhnutné, aby sa tieto vyzvy rie-
Sili systematicky a komplexne. Implementacia inovativnych digitalnych rieSeni musi byt spreva-
dzana silnymi podpornymi programami, ktoré zabezpecia, zZe Ziadna zranitelna skupina nebude
v procese digitalizacie vylu¢ena. Len tak m6ze byt Sabinov skuto€ne inteligentnym mestom pre
vSetkych svojich obyvatelov.

5 Smart Cities vyzvy a nizkoprahové sluzby pre deti a mladez

Mesto Sabinov, podobne ako iné moderné samospravy, sa snazi integrovat principy Smart
Cities do svojho rozvoja. V ramci tohto uUsilia je klu€ova aj oblast podpory deti a mladeze, najma
prostrednictvom nizkoprahovych sluzieb. Tieto sluzby su Zivotne délezité pre deti a mladych fudi,
ktori Celia roznym znevyhodneniam a rizikdm, a ich digitalizacia moze vyrazne zvysit ich dosah
a efektivitu. V kontexte inteligentnych miest sa nizkoprahové sluzby pretransformuju z Cisto fy-
zickych priestorov na hybridné platformy, ktoré kombinuju osobny kontakt s digitalnymi nastrojmi,
¢im zabezpeduju SirSi dosah a vysSiu kvalitu poskytovanej podpory.

Mesto Sabinov prevadzkuje nizkoprahové centrum, ktoré denne navstevuje priblizne 30 deti
a mladych ludi (Mesto Sabinov, 2023a). Zriadovatelom takého centra v kontexte miestnej samo-
spravy je typicky Mesto Sabinov prostrednictvom svojho mestského Uradu. Konkrétna sprava
centra m6ze spadat pod Oddelenie socialnych veci a sluzieb, Oddelenie Skolstva, alebo dokon-
ca Oddelenie kultary a Sportu, v zavislosti od vnutornej organizanej Struktury mesta Sabinov.
Centrum prevadzkuje Mesto Sabinov predovsetkym preto, aby napifialo svoje zakonné povin-
nosti vyplyvajuce zo zédkona o socialnych sluzbéach, ktory hovori o prevencii socialno-patologic-
kych javov a podpore socialnej inklizie, najma u deti a mladeze zo socialne znevyhodneného
prostredia. Mesto si je vedomé potreby poskytovat bezpecny priestor pre travenie volného ¢asu,
vzdelavaciu podporu a psychologické poradenstvo pre mladych ludi, ktori s ohrozeni rizikovym
spravanim, pred¢asnym ukonéenim Skolskej dochadzky alebo socialnou exkluziou. Centrum je
prevadzkované s cieflom zvysit ich Sance na plnohodnotné zapojenie do spolognosti a zlepsit
ich Zivotné podmienky. Alternativne méze byt centrum prevadzkované neziskovou organizaciou
(napriklad obcianskym zdruzenim alebo registrovanou neziskovou organizaciou poskytujucou
vSeobecne prospesné sluzby), ktora pdsobi na zaklade dohody s mestom a €asto je aj Ciastocne
financovana z mestského rozpoctu alebo z grantovych schém z réznych zdrojov, ako su fondy
Eurépskej unie, narodné grantové schémy (napr. Ministerstva prace, socialnych veci a rodiny
SR, Ministerstva $kolstva) a dary od sukromnych donorov ¢i nadacii. Detailné informacie o zria-
dovatelovi a Statute centra v Sabinove by sa dali overit na oficialnej webovej stranke mesta alebo
v Registri poskytovatelov socialnych sluzieb Ministerstva prace, socialnych veci a a rodiny SR,
ak centrum spifia podmienky pre registraciu ako poskytovatel (MPSVR SR, 2024b).

Toto centrum ponuka detom a mladezi bezpecny, inkluzivny a podporny priestor mimo Skoly
a domova. Aktivity, ktoré centrum poskytuje, su rozmanité a cielene zamerané na potreby cielovej
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skupiny, €asto prispdsobené veku a zaujmom navstevnikov. Typicky zahffiaju vofnoCasové ak-
tivity, ako je ponuka Sirokého spektra kruzkov a zaujmovych ¢innosti, ktoré pomahaju rozvijat
talenty, zru¢nosti a socialne interakcie. Patria sem tvorivé dielne (napr. kreslenie, malovanie, mo-
delovanie, ruéné prace), Sportové aktivity (ako stolny tenis, futbal, rézne loptové hry v telocviéni
alebo na vonkajSom ihrisku), spolo¢enské hry (stolové hry, kartové hry) alebo pocitacové kruzky
zamerané na zakladné IT zru€nosti. Tieto aktivity s zvy€ajne organizované priamo v priestoroch
nizkoprahového centra, ktoré su prispésobené pre detské aktivity, vybavené potrebnym materi-
4lom a zabezpeduijuce dohlad kvalifikovanych pracovnikov. Dalej centrum poskytuje dougovanie
a vzdelavaciu podporu, ¢o znamena individualnu alebo skupinova pomoc pri $kolskych ulohach,
priprave na testy a pri u€eni sa komplexnejsSich tém. Doucovanie prebieha taktiez v u¢ebniach
alebo vyhradenych tichych priestoroch centra, kde su k dispozicii u€¢ebné pomaocky, pristup k in-
ternetu a skuseni pedagogovia, Studenti alebo dobrovornici. Ciefom je zlepSit Skolské vysledky,
zvySit motivaciu k u€eniu a predchadzat pred€asnému ukon€ovaniu Skolskej dochadzky, ¢o je
obzvlast dblezité pre deti zo znevyhodneného prostredia. Napokon, suc¢astou sluZieb je psycho-
logicka a socialna podpora, ktora zahffa krizové poradenstvo, individualne konzultacie a v pri-
pade potreby aj skupinové terapie pre deti a mladych fudi, ktori ¢elia emocionalnym, rodinnym,
vztahovym alebo socialnym problémom (napr. Sikanovanie, konflikty v rodine, problémy s adap-
taciou). Psychologicku a socialnu podporu zabezpeduju kvalifikovani psycholégovia, socialni pe-
dagogovia alebo socialni pracovnici, €asto v diskrétnych a sukromnych miestnostiach centra, kde
je zaruCena dévernost a bezpe&né prostredie pre otvorenu komunikaciu.

6 Smart Cities vyzvy a podpora romskych komunit

Podpora marginalizovanych rémskych komunit predstavuje klu€ovu sociélnu prioritu mesta
Sabinov. V meste Zije priblizne 800 obyvatelov z tychto komunit, o si vyzaduje Specifické a cie-
lené pristupy na ich plnohodnotnu integréciu a zlep$enie Zivotnych podmienok (Statisticky urad
SR, 2023; Urad splnomocnenca vlady SR pre rémske komunity, 2023). V ramci konceptu Smart
Cities sa otvaraju nové moznosti, ako integrovat digitalne nastroje do komplexnych stratégii za-
meranych na zlepSenie zivotnych podmienok, vzdelavania, zamestnanosti a socialnej inkluzie
tychto komunit. Aktivna praca s romskou komunitou v Sabinove uz ukazala, Ze vyuzivanie digital-
nych nastrojov méze vyrazne zvysit efektivitu prace terénnych socialnych pracovnikov a komu-
nitnych centier, ktoré su ¢asto prvym kontaktnym bodom a sprostredkovatelom medzi komunitou
a verejnymi sluzbami.

Mesto Sabinov sa aktivne snazi prekonavat socialne a digitalne bariéry v romskych komuni-
tach. Klu€ovu ulohu v tomto procese zohrava spolupraca s terénnymi socialnymi pracovnikmi,
ktori maju déveru v komunite a dokazu efektivne komunikovat potreby a ponukané sluzby. Tito
pracovnici, spolu s pracovnikmi komunitnych centier (ak su v Sabinove prevadzkované mestom
alebo partnerskymi organizaciami; inak by sa odkazovalo na vSeobecné komunitné centra v re-
gione), organizuju pre ¢lenov komunity cielené kurzy zamerané na zvySenie ich kompetencii. Tie-
to kurzy su diverzifikované a reaguju na praktické potreby, pri¢om zahffiaju finanénd gramotnost,
ktora pomaha pri efektivnejSom hospodareni s rodinnym rozpo¢tom a prevencii zadlzenosti. D6-
lezitou sucastou je aj hygiena, ktora prispieva k zlepSeniu zdravotného stavu a zivotného pros-
tredia. Osobitny déraz sa kladie na pracu s pocitacom, kde sa Ucastnici ucia zakladné digitalne
zru¢nosti, ako je pouzivanie internetu, e-mailu a online nastrojov. Tieto kurzy su €asto financo-
vané z narodnych alebo eurdpskych fondov zameranych na socialnu inkliziu (Mesto Sabinoy,
2023b; Ministerstvo prace, socialnych veci a rodiny SR, 2024a).

Vyuzivanie digitalnych nastrojov na komunikaciu a evidenciu pomoci terénnymi socialnymi
pracovnikmi uz vyrazne zvysSilo efektivitu prace s komunitou v Sabinove. Socialni pracovnici vy-
uzivaju mobilné aplikacie alebo Specialne softvéry na zber dat o klientoch, planovanie navstey,
evidenciu poskytnutej pomoci a pristup k dolezitym informaciam aj v teréne. To optimalizuje ich
pracovny ¢as a umoznuje pruznejsiu a cielenejsSiu pomoc. Digitalizacia tiez prispieva k transpa-
rentnosti a lepSej koordinacii medzi réznymi subjektmi, ktoré sa podielaju na podpore romskych
komunit, ako su urady prace, Skoly a mimovladne organizacie. V ramci vizie Smart Cities by sa
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tato digitdlna podpora mohla dalej rozsirit, napriklad prostrednictvom vyvoja Specializovanych
aplikacii pre mobilné telefony, ktoré by poskytovali informacie o socialnych davkach, vzdelava-
cich prilezitostiach, volnych pracovnych miestach alebo zdravotnickych sluzbach, a to idealne vo
viacjazy¢nych formatoch, pripadne s vizualnymi poméckami pre prekonanie jazykovych bariér.
Takéto integrované digitalne rieSenia by podporili nielen efektivnost socialnej prace, ale aj digital-
nu inkluziu a posilnenie sebestacnosti romskych obyvatelov v Sabinove (Mesto Sabinov, 2023a;
Ministerstvo investicii, regionalneho rozvoja a informatizacie SR, 2022).

Zaver

Mesto Sabinov sice patri medzi mensie slovenské mesta, no svojim pristupom k socialnej
starostlivosti a digitalizacii sluzieb predstavuje priklad progresivneho uplatnenia konceptu Smart
Cities. Uspesné projekty v oblasti starostlivosti o seniorov, nizkoprahovych sluZieb pre mladez
a podpory rémskych komunit ukazuju, ze technologicky rozvoj méze ist ruka v ruke so socialnou
inkltziou. Klu€ovym predpokladom dalSieho rozvoja je vSak systematické zvySovanie digitalnej
gramotnosti, zabezpecenie financovania z eurépskych fondov a posilnenie medziinstitucionalnej
spoluprace. Mesto Sabinov tak mdze byt modelovym prikladom, ako aj menSie samospravy do-
kazu reagovat na vyzvy 21. storo€ia s dérazom na technoldgie a socialnu spravodlivost.
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Abstract

The paper analyzes the participation of the Slovak Republic in the Horizon 2020 programme,
focusing on its impact on regional development and the overall research and innovation system.
The programme contributed to strengthening capacities in the regions, supporting cooperation
between universities, local governments, and businesses, and increasing the visibility of local
actors in the international environment. At the same time, it highlights persistent systemic barriers
that hinder the more effective use of European instruments. The findings confirm the need for
targeted support, coordination, and strategic management to enhance research competitiveness
and to leverage its potential for the development of the entire country.
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Uvod

Vyskum a inovacie predstavuju kfiovy nastroj na posilnenie konkurencieschopnosti Eurép-
skej unie v globalnom priestore. V €ase narastajucich globalnych vyziev, akymi su klimaticka
kriza, geopoliticka nestabilita, technologicka transformacia, zdravotné hrozby &i energeticka bez-
pecnost, sa ukazuje, Ze len krajiny, ktoré dokazu efektivne investovat do znalostnej ekonomiky, si
mozu udrzat’ silné postavenie v medzinarodnom prostredi. Eurdpska unia dlhodobo kladie déraz
na budovanie tzv. Eurépskeho vyskumného priestoru, ktorého cielom je znizit fragmentaciu ve-
decko-vyskumnych aktivit, zjednotit Standardy, podporit mobilitu vyskumnikov a vytvorit syner-
gie medzi &lenskymi $tatmi. Prave v tejto stvislosti zohravaju ramcové programy EU pre vyskum
a inovacie zasadnu ulohu. (Cini, 2000)

Horizont 2020 bol v poradi 6smym ramcovym programom Eurdpskej unie, ktory bol spusteny
v roku 2014 a ukonc&eny v roku 2020. ISlo o dovtedy najvacsi a najkomplexnej$i program zamera-
ny na financovanie vyskumu a inovacii v histérii EU s rozpo&tom takmer 80 miliard EUR. Program
bol Strukturovany do troch hlavnych pilierov, ktorymi boli Excelentna veda, Veduce postavenie
v priemysle a Spolo€enské vyzvy — a zaroven ponukal aj horizontalne nastroje pre podporu menej
vykonnych vyskumnych krajin (napr. nastroje Teaming, Twinning, ERA Chairs v ramci iniciativy
Spreading Excellence and Widening Participation). V kontexte tychto priorit predstavoval Hori-
zont 2020 nielen finanény nastroj, ale aj platformu strategickej koordinacie vyskumnych a inovac-
nych politik medzi ¢lenskymi a pridruzenymi krajinami. (Andreé, 2009)

Pre Slovensku republiku znamenal program Horizont 2020 vyznamnu prilezitost na prepojenie
s eurépskym vyskumnym jadrom, ziskanie externého financovania, posilnenie institucionalnych

* Mgr. Halyna Hyryavets, Univerzita Mateja Bela v Banskej Bystrici, Fakulta politickych vied a medzinarod-
nych vztahov, Katedra medzinarodnych vztahov a diplomacie, Kuzmanyho 1, 974 01, Banska Bystrica, e-mail:
halyna.hyryavets@student.umb.sk
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kapacit a zviditelnenie domacich vyskumnych a inovaénych subjektov na medzinarodnej urovni.
Slovenskeé subjekty sa mohli prostrednictvom tohto programu zapoijit do spolo¢nych vyskumnych
projektov, rozvijat nové partnerstva, ziskat pristup k $pi¢kovym poznatkom a technolégiam
a nadviazat’ kontakty, ktoré su klu¢ové pre dlhodobu internacionalizaciu. Zarover vSak Horizont
2020 odkryl viaceré systémoveé slabiny slovenského vyskumného prostredia.

Ugast Slovenskej republiky v réamcovom programe Horizont 2020 predstavovala vyznamnu
prilezitost pre domace vyskumné a inovacné subjekty, ako aj pre verejnu spravu, akademické
institucie a podnikatelské prostredie, najma v oblasti internacionalizacie vyskumu, budovania ka-
pacit a ziskavania externého financovania. Zapojenim sa do medzinarodnych projektov sloven-
ské subjekty nadviazali nové partnerstva, ziskali pristup k najmodernejSim poznatkom a techno-
I6giam a posilnili svoju viditelnost v eurépskom vyskumnom priestore. Zaroven vSak ucinkovanie
v tomto programe odkrylo viacero systémovych nedostatkov a vyziev, ktoré ovplyviiovali mieru
zapojenia a Uspesnosti slovenskych uchadzacov.

Ciefom tohto prispevku je analyzovat hlavné prinosy a identifikovat klu¢ové bariéry ucasti
Slovenska v programe Horizont 2020, so zretelom na oblasti relevantné pre verejnu spravu, re-
gionalny rozvoj, podporu malého a stredného podnikania a rozvoj ludskych zdrojov. Analyza sa
opiera o dostupné kvantitativne a kvalitativne Gdaje a porovnava postavenie Slovenska s inymi
¢lenskymi §tatmi EU, predovsetkym s krajinami strednej a vychodnej Eurépy.

Clanok vychadza z kombinacie kvantitativnej a kvalitativnej metodoldgie. Kvantitativna ana-
lyza Cerpa z oficialnych udajov Eurdpskej komisie, portalu Horizon Dashboard, Eurostatu, ako
aj narodnych institucii ako CVTI SR a SLORD. Tieto zdroje poskytuju prehfad o pocte podanych
a financovanych projektov, vySke ziskanych grantov, miere Uspesnosti ziadatefov a tematickom
zamerani projektov. Kvalitativna ¢ast’ vyuziva obsahovu analyzu oficidlnych hodnotiacich sprav,
odbornych publikacii, pripadovych $tudii a rozhovorov so zainteresovanymi aktérmi (vyskumni
pracovnici, projektovi manazéri, narodni koordinatori).

Délezitym analytickym ramcom je aj komparativna analyza, ktora porovnava vykonnost Slo-
venska v ramci Horizontu 2020 s vykonnostou inych krajin. Osobitnu pozornost venuje analyza
krajinam VySehradskej Stvorky, ktoré maju podobnu historicki a regionalnu skusenost, a zaro-
venl mensim, ale v Cerpani UspeSnym krajinam ako Estonsko, Slovinsko &i Izrael. V €lanku sa
uplatfiuje aj pristup zohladnujuci ukazovatele efektivity — napriklad objem ziskanych prostriedkov
na jedného obyvatela, miera Uspesnosti podla typu subjektu alebo prinos projektov k internacio-
nalizacii a prestizi.

Takto postavena metodologicka a analyticka Struktura umozriuje nielen vyhodnotit’ kvantitativ-
ne vystupy slovenskych subjektov v programe Horizont 2020, ale aj hibSie pochopit’ Strukturalne
a inStitucionalne podmienky, ktoré ovplyviovali schopnost Slovenska ¢erpat’ vyskumné a inovac-
né granty z eurépskeho rozpoctu. Vysledky analyzy mézu sluzit ako vychodisko pre SirSiu disku-
siu o postaveni Slovenskej republiky v Eurépskom vyskumnom priestore, ako aj pre nastavenie
buducich strategickych priorit v oblasti vedy, vyskumu a inovacii.

1 Horizont 2020

Réamcové programy Eurdpskej unie prindSaju mnozstvo vyhod pre ucastnikov, a to nielen
v podobe ziskanych finanénych prostriedkov, ale st to hlavne skdsenosti s pracou v medzinarod-
nom prostredi, moznost ziskat vela novych vedomosti a kontaktov. V tomto prispevku sa bude-
me venovat uspechom Slovenskej republiky v 6smom ramcovom programe. Porovname si vy-
sledky slovenskych zZiadatelov so susednymi krajinami, konkrétne v ramci V4, ale pre vytvorenie
celkového obrazu ukazeme si aj vysledky troch najuspesnejSich krajin v rdmcovom programe.
Pozrieme sa aj na vysledky neclenskych krajin Eurdpskej unie, ktoré su pridruzené a zapojili sa
do tohto ramcového programu.
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Z ramcoveho programu Eurépskej unie Horizont 2020 bolo financovanych viac ako 172 476
organizacii, z toho az 225 slovenskych organizacii. Slovenské subjekty celkovo ziskali viac nez
136 mil. EUR. Prioritné oblasti pre Slovensko z rozpo¢tu 6smeho ramcového programu boli udr-
zatelné hospodarstvo, potravinova bezpecnost, lesné hospodarstvo, morsky, namorny a vnut-
rozemsky vodny vyskum, biohospodarstvo ako aj spajanie excelentnych vyskumnych institdcii
s menej Uspesnymi subjektmi. (European Commission, 2020)

Z ramcového programu Horizont 2020 bolo financovanych 35 095 projektov s 40 031 orga-
nizaciami. Celkovo bolo investovanych viac nez 67 mild. EUR do vyskumu a inovacii a priemer-
na uspesnost (podiel navrhov, ktorym sa podarilo ziskat financovanie) je 12,4%. Z toho 27,6%
finanénych prostriedkov ziskali sukromné firmy a 39,8% smerovalo do vzdelavacich institucii,
25,3% do vyskumnych organizacii, 3,1% bolo investovanych verejnych institicii a 4,2% do inych
typov organizacii. (European Commission, 2020)

Slovensko podalo 619 ziadosti a 491 z nich bolo ,eligible“, 514 podpisanych grant agree-
mentov a priemerna uspednost slovenskych subjektov bola 94,67 %, teda je vy$Sia ako priemer.
Slovenské subjekty ziskali spolu viac nez 136 mil. EUR. V ramci akcii Marie Sktodowska-Curie
(MSCA) zo Slovenska bolo 43 prijemcov a okrem toho 79 malych a strednych podnikatelov zis-
kalo viac nez 32 mil. EUR. (European Commission, 2020)

Podla vySky ziskanej finan€nej podpory na prvom mieste sa umiestnila Trencianska univerzi-
ta Alexandra Dubc&eka v TrenCine, ktora ziskala 12,69 mil. EUR. Na druhom mieste je Univerzita
Komenského 8,78 Mil. EUR. Na tretom mieste Energochemica Trading a.s., ktorej sa podarilo
ziskat' 8,1 mil. EUR. (European Commission, 2020)

1.1 Komparacia vysledkov Slovenska a inych krajin

Na zaklade oficialnych udajov, ktoré zverejfiuje Eurdpska komisia, sme vypracovali niekolko
grafov znazornujucich vysledky krajin. Na prvom grafe st znazornené sumy, ktoré ziskali krajiny
Vy$ehradskej skupiny v ramcovom programe Horizont 2020. Kedze Slovensko, Cesko, Polsko
a Madarsko okrem spoluprace v ramci V4 maju k sebe geograficky, historicky a kulturne pomerne
blizko, uvadzame pre porovnanie ziskané finan¢né prostriedky v§etkych Styroch krajin.

Z grafu znazorfiujuceho vysku ziskanych finanénych prostriedkov z programu Horizont 2020
jednotlivymi krajinami VySehradskej Stvorky vyplyvaju vyrazné rozdiely v UspeSnosti Cerpania
tychto zdrojov. NajuspesnejSou krajinou podla vysky ziskanych finan&nych prostriedkov v rdmci
skupiny bola Polsk& republika, ktora ziskala celkovo az 741,8 miliéna EUR. Za fiou nasleduje
Ceska republika s objemom 502,1 miliona EUR, tretie miesto patri Madarsku so sumou 358,4 mi-
liona EUR. Na poslednom mieste sa umiestnilo Slovensko, ktoré ziskalo len 136,2 miliéna EUR,
¢o je v porovnani s ostatnymi krajinami V4 vyrazne nizSia suma.
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Graf 1: Ziskané finanéné prostriedky krajin V4 z programu Horizont 2020
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Zdroj: Spracované podla https://dashboard.tech.ec.europa.eu/

Pre vytvorenie $irSieho obrazu prostrednictvom grafu ¢islo dva st znazornené vysledky troch
krajin, ktoré su oznaCované za najuspesnejSie v ramcovom programe Horizont 2020. K tymto
krajinam patria Nemecko, Spojené kralovstvo a Francuzsko.

Rozdiel je viditelny okamzite na prvy pohlad, a to v tom, Ze pri krajinach V4 vidime finan¢né
prostriedky ziskané z rdmcového programu v miliénoch EUR, zatial o pri najuspesnejsich kraji-
nach v ramcovom programe Horizont 2020 finan¢né prostriedky su v miliardach EUR. Pochopi-
telné je, ze na vysledkoch tychto krajin sa odrazil aj celkovy ekonomicky stav v krajine, ekono-
micka vyspelost’ a uroven, na akej funguje krajina.

Z grafu zobrazujuceho top krajiny podla vysky ziskanych finanénych prostriedkov z progra-
mu Horizont 2020 vyplyva, Ze jednoznacne najuspesnejsimi boli tri velké eurdpske ekonomiky
— Nemecko, Spojené kralovstvo a Franctuzsko. Nemecko ziskalo z tohto prestizneho ramcového
programu celkovo 9,99 miliardy EUR, €o predstavuje najvyssiu sumu spomedzi vSetkych ucast-
nickych krajin. Spojené kralovstvo obsadilo druhé miesto so sumou 7,71 miliardy EUR a Fran-
cuzsko uzatvara prvu trojku s objemom 7,28 miliardy EUR.

Tieto krajiny patria dlhodobo medzi hlavné vyskumné a inovacné centra Eurdpy a zaroven
tvoria tzv. jadro vyskumnej excelentnosti v ramci EU. Ich vynimo&né postavenie v &erpani pro-
striedkov z Horizontu 2020 nie je nahodné, ale je vysledkom systematickej podpory vyskumu
a vyvoja, ako aj dlhodobej tradicie vedecko-technologického pokroku. Nemecko disponuje roz-
siahlym a rozmanitym vyskumnym ekosystémom, zahffiajucim Spi¢koveé univerzity, technologic-
ké instituty ako Fraunhofer ¢i Max Planck, a zaroven silnu prepojenost akademického sektora
s priemyslom. Vysoky pocet kvalitnych institicii a skisenosti s medzinarodnou projektovou spo-
lupracou umozriuje Nemecku efektivne reagovat’ na vyzvy Horizontu 2020 a ziskat znac¢né ob-
jemy financii.

Spojené kralovstvo, napriek vystupeniu z Eurdpskej Unie, po€as trvania programu Horizont
2020 este plnohodnotne participovalo na projektoch ako Clensky $tat. Jeho silnd akademicka
obec, reprezentovana univerzitami ako Oxford, Cambridge €i Imperial College London, je znama
vysokou uUrovriou vedeckej kvality a medzinarodnym dosahom. Vyskumné timy zo Spojeného
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kralovstva pravidelne pdsobili ako lidri v projektovych konzorciach, ¢im zvySovali Sance na Uspes-
né schvalenie projektov a zaroven maximalizovali objem ziskanych grantov.

Francuzsko rovnako vykazuje mimoriadne silnu vyskumnu infrastrukturu, priCom sa zame-
riava na Siroké spektrum vedeckych oblasti — od zakladného vyskumu az po aplikovany vyvoj.
Podobne ako v pripade Nemecka a Spojeného kralovstva, aj vo Francuzsku existuje silna stat-
na podpora vyskumu, kvalitna siet vyskumnych centier a vysoka miera internacionalizacie. Tie-
to faktory vytvaraju priaznivé podmienky pre efektivne zapajanie sa do eurépskych ramcovych
programov.

Vysoka uroven Eerpania finanénych prostriedkov z Horizontu 2020 v tychto krajinach odzr-
kadluje nielen vyskumnu kapacitu a kvalitu ich institucii, ale aj schopnost’ proaktivne reagovat
na tematické vyzvy programu a vytvarat silné medzinarodné partnerstva. Délezitu ulohu zohrava
aj skusenost s projektovym manazmentom, efektivne nastavené podporné struktury (ako su na-
rodné kontaktné body, grantové kancelarie Ci projektové centra) a intenzivna komunikacia me-
dzi vedeckou komunitou a verejnym sektorom. Tieto aspekty umoznuju krajinam ako Nemecko,
Spojené kralovstvo a Francuzsko nielen Uspesne participovat na vyzvach Horizontu 2020, ale
zaroven aj urCovat tematické a strategické smery vyskumu na eurépskej urovni.

Pre ostatné krajiny EU a najma krajiny s niz&im objemom &erpania je dolezité analyzovat
uspesné priklady tychto Statov a adaptovat ich nastroje podpory vyskumu a internacionalizacie
na narodné podmienky. Zaroven je potrebné posilnit pripravu kvalitnych projektov, medzinarod-
nu mobilitu vyskumnikov a spolupracu s poprednymi vyskumnymi inStituciami, aby sa aj menej
uspesné krajiny mohli stat aktivnymi a konkurencieschopnymi G¢astnikmi buducich ramcovych
programov EU.

Graf 2: Top krajiny podla vysky ziskanych finanénych prostriedkov (Horizont 2020)
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Treti graf, vypracovany na zaklade udajov Eurdpskej komisie, znazorfuje finanéné prostried-
ky, ktoré ziskali neclenské krajiny Eurdpskej unie, ktoré su pridruzené v ramcovom programe Ho-
rizont 2020. Porovnali sme Ukrajinu, Rusku federaciu a lzrael.

Vidime, Zze napriek tomu, Ze Izrael nie je Clenskou krajinou Eurdpskej unie, ucastnikom z tejto
krajiny sa podarilo ziskat' viac ako 1.2 miliardy EUR. Podobne ako pri troch najuspesnejsich kra-
jinach, urcite aj v pripade |zraela zohrava délezitu ulohu ekonomicka vyspelost krajiny, organizo-
vanost a celkova uroven, na ktorej sa krajina nachadza.

Za najzaujimavejSie pre porovnanie povazujeme ukazovatele prave Izraela, kedZe velkostou
je tato krajina najviac podobna Slovenskej republike. Ked' si vS§ak porovname vysledky tychto
dvoch krajin, vidime, Ze rozdiel je obrovsky a lzrael, napriek tomu, Ze je to mala krajina, velmi
viditelne napreduje a je velmi Uspe$nym aktérom v tomto ramcovom programe EU. Graf zobra-
zujuci vysku ziskanych finanénych prostriedkov z programu Horizont 2020 vo vybranych neclen-
skych Statoch Eurdpskej unie odhaluje zretelné rozdiely v Uspesnosti tychto krajin pri zapajani sa
do vyskumno-inovaénych iniciativ EU. Medzi sledovanymi &tatmi bol jednoznagne najispesnejsi
Izrael, ktory ziskal az 1,27 miliardy EUR. S vyraznym odstupom nasleduje Ukrajina s 42,29 mi-
lionmi EUR a Rusko, ktoré ziskalo len 2,47 miliona EUR.

Uspech Izraela nie je prekvapenim, kedZe tato krajina dlhodobo patri medzi svetovych lidrov
v oblasti vyskumu, technoldgii a inovacii. Izrael sice nie je &lenom EU, ale vdaka svojim bilate-
ralnym dohodam a statusu pridruzeného &lena sa plnohodnotne zapéja do programov ako Hori-
zont 2020. Izraelské vyskumné institucie, univerzity aj startupy su zname svojou inova¢nou kul-
tarou, vysokou mierou interdisciplinarnej spoluprace a schopnostou adaptovat sa na aktualne
vyzvy. Krajina ma vyspely ekosystém vedy a technolégii podporovany Statom, pricom si syste-
maticky buduje medzinarodné partnerstva, o sa pozitivne odraza aj na jej Uspesnosti v ramco-
vych programoch EU. DéleZitu tlohu zohréva aj silné prepojenie medzi akademickym sektorom
a priemyslom, ktoré vytvara priaznivé prostredie pre vyvoj prakticky vyuzitefnych inovacii, ¢im
sa zvysSuje relevantnost’ a konkurencieschopnost’ izraelskych projektov v ramci eurdpskeho vy-
skumného priestoru.

Na druhej strane, Ukrajina a Rusko dosiahli v porovnani s Izraelom velmi nizke hodnoty. Ukra-
jina ziskala 42,29 milibna EUR, €o je sice viac ako Rusko, ale stale ide o relativne maly objem
prostriedkov, najma ak vezmeme do Uvahy jej velkost a vyskumny potencial. Ukrajina ¢elila po-
¢as obdobia realizacie programu Horizont 2020 viacerym prekazkam, predovSetkym politickej
nestabilite, obmedzenému financovaniu vyskumu z verejnych zdrojov a technickym bariéram pri
zapajani sa do medzinarodnych konzorcii. Aj napriek tomu v3ak v niektorych oblastiach dokazala
participovat na vyskumnych aktivitach, o naznacuje isty potencial pre buducnost, najméa ak déj-
de k daliemu priblizeniu krajiny k inétitGciam a normam EU.

Najslabsi vysledok v tejto skupine zaznamenalo Rusko, ktoré ziskalo iba 2,47 miliona EUR.
Tento nizky objem prostriedkov je dosledkom viacerych faktorov. Jednym z nich je slaba integ-
racia Ruska do eurdpskych vyskumnych sieti a z toho plynica obmedzena spolupraca s ¢len-
skymi krajinami EU. Navyse, politické napatie medzi EU a Ruskou federaciou, najmé po roku
2014 v suvislosti s anexiou Krymu, malo negativny vplyv na vzajomné vedecko-vyskumné vazby.
V dbsledku zhorsenia vztahov a narastu sankcii doSlo k znizeniu dévery a ochoty eurépskych
inStitucii spolupracovat s ruskymi partnermi, ¢o viedlo k velmi obmedzenému financovaniu pro-
jektov s ich u€astou.

Celkovo mozno konstatovat, Ze tigast neélenskych krajin EU v programe Horizont 2020 nie je
len technickou otazkou, ale Uzko suvisi s ich geopolitickym postavenim, vyskumnou infrastruk-
turou, mierou internacionalizacie a schopnostou budovat déveryhodné partnerstva so subjektmi
v EU. Priklad Izraela ukazuje, Ze aj krajina mimo EU méZe byt mimoriadne tspe$na, ak systema-
ticky rozvija svoje vedecko-inovaéné kapacity, strategicky sa orientuje na spolupracu s Eurépou
a vytvara priaznivé podmienky pre aktivne zapajanie sa do ramcovych programov. Naopak, pri-
klady Ukrajiny a najma Ruska poukazuju na to, Ze bez politickej stability, silnej podpory vyskumu
a medzinarodnej otvorenosti je potencial na UspesSné Cerpanie prostriedkov vyrazne obmedzeny.
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Graf 3: VySka ziskanych prostriedkov z programu Horizont 2020
(vybrané neclenské Staty)

1500 —
1,27 mid. €

1200 [~
w 900 [~
>
£
2
E 00

300 [~

42,29 mil. € "
0 —— 2,47 mil. €
Ukrajina Rusko Izrael

Zdroj: Spracované podla https.//dashboard.tech.ec.europa.eu/

Graf &islo 4 zanozuje vy$ku ziskanych finanénych prostriedkov Holandska, Svajéiarska
a Svédska. Z tychto troch krajin najvassi objem finanénych prostriedkov ziskalo Holandsko, kon-
krétne 5,36 miliardy EUR. Nasleduje Svaj¢iarsko s 2,43 miliardami EUR a na tretom mieste sa
umiestnilo Svédsko, ktoré ziskalo 2,29 miliardy EUR. Tieto (idaje poukazuji nielen na kvalitu ich
podavanych projektov, ale najma na ich systematickd podporu vyskumno-inovaénych &innosti,
ktora sa dlhodobo prejavuje vysokou mierou uspesnosti vo vyzvach programu Horizont 2020.

Graf 4: Ziskané finan¢né prostriedky krajin s najvy$3ou uspednostou projektov
(Horizont 2020)
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Holandsko je v eurdpskom priestore uz dlho vnimane ako vyskumno-inovaéna vefmoc. V kra-
jine je vysoko prepojeny akademicky, priemyselny a verejny sektor, pricom v Holandsku funguje
silna tradicia interdisciplinarneho vyskumu a taktiez aj otvorenej spoluprace medzi r6znymi druh-
mi institdcii. Holandské vyskumné timy zaroven pravidelne su velmi aktivni v konzorciach medzi-
narodného charakteru a vysokej odbornosti. Tieto aktivity vyrazne zvysuju ich Sance na ziskanie
podpory z programov EU.

Svajgiarsko, podobne ako Holandsko, patri medzi krajiny s mimoriadne kvalitnou vyskumnou
infrastrukturou a dlhodobo budovanou stratégiou zameranou na podporu inovacii. Vo Svajéiarsku
je velmi dobre fungujuci systém financovania vyskumu na narodnej trovni, ktory je zakladom pre
Uspesnu integraciu do medzinarodnych vyskumnych programov. Napriek tomu, Ze Svajgiarsko
nie je &lenskym $tatom EU, dokaze efektivne zapojit sa do ramcovych programov vratane Hori-
zontu 2020, k ¢omu velmi prispieva aj vysoka uroven administrativnej pripravenosti a profesio-
nality pri priprave projektovych ziadosti a pri podavani projektov.

Vo Svédsku sa tieZ kladie déraz na vyskum a vyvoj a st vnimané ako kltigové piliere hospo-
darskeho a spolo&enského rozvoja. Svédske inétitticie vaésinou dosahuju vysokd mieru tspes-
nosti v sutaznych grantovych schémach EU, &o je vysledkom kombinacie silného akademického
zazemia, otvorenosti ku internacionalnej kooperacii a jasne definovanych narodnych priorit v ob-
lasti vyskumu a inovacii.

Spoloénym znakom vSetkych tychto troch krajin je nielen vysoka miera odbornosti vedcov
a vyskumnikov, ale taktieZ aj silna podpora na narodnej urovni, kvalitné narodné grantové agen-
tury a tiez aj profesionalne sluzby v oblasti projektového manazmentu. Délezitu Ulohu zohrava aj
strategické planovanie a dlhodoba vizia v oblasti vyskumu. Vdaka tomuto dokazu krajiny ako je
Svédsko, Holandsko &i Svajgiarsko efektivne reagovat na vyzvy ako st napriklad v ramci takych-
to programov EU ako je Horizont 2020 a tie? dokaZu maximalizovat vy$ku ziskanych finanénych
prostriedkov. Uspe&nost v programe Horizont 2020 teda nemoZno chapat ako nahodny vysle-
dok, ale ako dosledok systematickej prace, dobre nastavenej politiky a strategickej orientacie
na vyskumno-inovacné aktivity.
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Graf 5: Ziskané finan¢né prostriedky z programu Horizont 2020 na obyvatela
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Zdroj: Spracované podla https://dashboard.tech.ec.europa.eu/

Graf ¢islo 5, znazornujuci vySku ziskanych prostriedkov z programu Horizont 2020 na jedného
obyvatela, predstavuje jeden z najinformativnejSich ukazovatelov pri hodnoteni skuto¢nej efek-
tivity zapojenia jednotlivych krajin do programu. Zatial ¢o absolutne Cisla o objeme Cerpanych
financii m6zu byt prirodzene ovplyvnené velkostou populacie ¢i hospodarskym vykonom danej
krajiny, ukazovatel ,na obyvatela“ poskytuje vyvazenejsi a spravodlivejsi pohlad na to, ako inten-
zivne a efektivne konkrétne Staty vyuzivali dostupné moznosti financovania vyskumu a inovacii.

Z tohto pohladu medzi najuspesnejsie krajiny, ktoré sa zapojili do ramcového programu Hori-
zont 2020 boli Holandsko, Svajgiarsko a Svédsko. Holandsko ziskalo z programu Horizont 2020
v prepocte az 299,78 EUR na jedného obyvatela, ¢o predstavuje najvysSiu hodnotu spomedzi
vSetkych hodnotenych Statov. Tento vysledok nam potvrdzuje, Ze Holandsko je lidrom v oblasti
vyskumu a inovacii v ramci Eurdpy. Tento Stat systematicky podporuje vyskum, ma kvalitné uni-
verzity a vyskumné Ustavy, a zaroven je aktivna v oblasti medzinarodnej spoluprace v sfére vedy
a vyvoja. Holandské vyskumné timy su velmi dobre zorganizované, €asto pracuju v konzorci-
ach a su vyborne pripraveni na podavanie ziadosti o granty. Ich vysoka miera uspeSnosti spolu
s menSou populaciou vedie k mimoriadne vysokému ukazovatelu na jedného obyvatela.

Na druhom mieste podla vySka ziskanych finanénych prostriedkov na obyvatela sa umiestnilo
Svajciarsko s hodnotou 273,4 EUR na obyvatela. SvajCiarsko sice nie je clenom Eurdpskej unie,
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ale ma uzatvorené Specialne dohody, ktoré jej umoznuju plnohodnotne sa zapajat do ramcovych
programov Eurdpskej tnie, ako napriklad bol aj Horizont 2020. Svajgiarsko ma velmi kvalitny vy-
skumny systém, ktory je stabilné financovany zo Statneho aj sukromného sektorov. Taktiez v tejto
krajine je strategické prepojenie vyskumu s hospodarskymi a spolo¢enskymi vyzvami. Aj v pripa-
de Svajgiarska ide o krajinu s men$ou populaciou, o umoctiuje vysledok ziskanych finanénych
prostriedkov v prepocte na jedného obyvatela. Doleziti ulohu zohrava tiez ich déraz na exce-
lentnost a ich preciznost, snaha o otvorenu spolupracu a vefmi dékladnu projektovu pripravu.

Tretie miesto patri Svédsku, ktoré dosiahlo 217,27 EUR na jedného obyvatela. Svédsko je
dlhodobo jednou z najaktivnej$ou krajinou v ramci vyskumu v EU a podobne ako Holandsko &i
Svaijgiarsko, aj Svédsko spaja kvalitni vyskumnu zakladiiu s aktivnym pristupom k zapéajaniu sa
do internacionalnych projektov. Okrem silného akademického sektora je vo Svédsku vyskum in-
tenzivne podporovany nielen Statom, ale aj sukromnymi firmami a taktiez dochadza k vyraznej
synergii medzi podnikmi a vyskumnymi institaciami.

Teraz sa pozrieme na vysku ziskanych finan€nych prostriedkov na jedného obyvatela na Slo-
vensku, ktoré v prepocte na jedného obyvatela ziskalo len 25,10 EUR. Tento udaj naznacuje, ze
Slovensko nedokazalo efektivne vyuzit potencial, ktory program Horizont 2020 ponukal. VV porov-
nani s Holandskom to znamena, Ze slovenské institucie ziskali takmer dvanastkrat menej financ-
nych prostriedkov na jedného obyvatela, o je alarmujuci rozdiel. Dévody tohto zaostavania su
komplexné a mézu vyplyvat z viacerych faktorov — od obmedzenych fudskych zdrojov a slabého
projektového zazemia az po nizku Uroven podpory zo strany Statu €i nedostatoné strategické
riadenie v oblasti internacionalnej vyskumnej spoluprace.

Ukazovatel ziskanych prostriedkov na obyvatela preto nesluzi len ako jednoduché porovna-
nie medzi krajinami, ale aj ako nastroj na identifikaciu Strukturalnych problémov vo vyskumnych
a inovacnych systémoch jednotlivych krajin. Takyto ukazovatel umoznuje lepSie pochopit,
do akej miery su jednotlivé krajiny schopné vyuzivat eurépske zdroje nielen v absoluthom obje-
me, ale aj vzhladom na velkost a potreby svojej populacie. Zaroven poukazuje na to, Ze velkost
krajiny nemusi byt rozhodujucim faktorom — aj menSie Staty mézu byt mimoriadne Uspesné, a to
v pripade ak maju dobre nastaveny systém podpory vedy, kvalitné institicie a proaktivny pristup
k medzinarodnej kooperacii.
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Graf 6: Uspesnost projektov v programe Horizont 2020
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Zdroj: Spracované podla https://dashboard.tech.ec.europa.eu/

Graf Cislo 6, zobrazujuci uspesnost’ projektov v ramci programu Horizont 2020, teda percen-
to schvalenych Ziadosti spomedzi podanych navrhov, méze na prvy pohlad pésobit ako délezity
indikator kvality podavanych projektov. Najvy$Siu mieru Uspesnosti dosiahlo Rusko s hodnotou
98,91%, nasledované Ukrajinou (95,9%) a Ceskou republikou (95,54 %). Slovensko sa v tomto
rebri¢ku nachadza v jeho strede, s UspesSnostou 94,48 %, ¢o na prvy pohlad pésobi ako priazni-
vy vysledok, najma ak ho porovname so Statmi s vyrazne vySSou uc€astou a silnejSou vyskumnou
infrastrukturou.

Avsak napriek tomu, Ze percento Uspesnosti méze evokovat pozitivny obraz, tento ukazova-
tel je v kontexte komplexného hodnotenia efektivity zapojenia krajin do programu Horizont 2020
do velkej miery zavadzajuci a — v skuto€nosti — analyticky irelevantny. Iba samotna UspeSnost
totiz nevypoveda o tom, kolko projektov bolo redlne podanych ani o ich objeme ziskanych financ-
nych prostriedkov. Krajina s vysokou Uspesnostou méze v skuto€nosti ziskat’ velmi malo finan¢-
nych prostriedkov, ak podala len maly po€et projektov alebo sa zapgjala do menej vyznamnych
a finan¢ne nenarocnych vyziev.

Presne to je pripad Ruska a Ukrajiny, ktoré sice vykazali mimoriadne vysoké percenta Uspes-
nosti, no ako ukazuju iné grafy (napr. graf €. 3), objem ziskanych prostriedkov bol u tychto krajin
mimoriadne nizky — Rusko ziskalo len 2,47 miliéna EUR a Ukrajina 42,29 miliéna EUR. To zna-
mena, ze sice schvalili takmer vSetky podané projekty, ale samotny pocet podanych projektov bol
zrejme velmi nizky, alebo iSlo o projekty s nizkou hodnotou. Preto vysoka UspesSnost bez kontex-
tu kvantity nema vypovednu hodnotu.

Ajv pripade Slovenska mbze byt udaj o 94,48 % uspesSnosti vnimany skreslene. Na prvy pohlad
ide o vysoké Cislo, ktoré naznacduje, Ze slovenské projekty boli kvalitativnhe konkurencieschopné.
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Avsak v skuto€nosti Slovensko patri medzi krajiny, ktoré ziskali najmenej prostriedkov z Horizon-
tu 2020 — ¢o vidno v grafe €. 1 (len 136,2 milidéna eur) a eSte vyraznejSie v grafe €. 5, kde dosiahlo
len 25,10 EUR na jedného obyvatela. To znamena, Ze Slovensko sice podavalo kvalitné projekty,
ale len velmi malo z nich, alebo sa zapajalo len v Ulohe menej vyznamného partnera, ¢o viedlo
k nizkej finan€nej navratnosti.

Z tohto dévodu je mozné povazovat graf €. 6 za najmenej relevantny spomedzi vSetkych ana-
lyzovanych grafov. Bez kontextu poctu projektov, objemu ¢erpanych prostriedkov a kvality vy-
skumného prinosu poskytuje len naoko pozitivny obraz. Naopak, za najrelevantnejSi ukazovatel
mozno povazovat graf €. 5, ktory porovnava vySku ziskanych prostriedkov na jedného obyvatela.
Tento ukazovatel eliminuje skreslenie spésobené rozdielnou velkostou populacie a umozriuje fé-
rové porovnanie medzi krajinami. Prave tento graf najvystiznejSie odhaluje realnu mieru zapoje-
nia krajin do programu Horizont 2020 a efektivitu, s akou dokazali premenit svoje vyskumné ka-
pacity na ziskané finanéné prostriedky. Krajiny ako Holandsko, Svajéiarsko a Svédsko v H2020
jednoznacne dominuju, zatial ¢o Slovensko zaostava, o poukazuje na potrebu zasadnych sys-
témovych zmien a reforiem v oblasti vyskumu, vyvoja a inovacii.

Graf 7: Podiel sektorov zapojenych do programu Horizont 2020 (Slovensko)
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Pozrime sa eSte na rozlozenie finanénych prostriedkov medzi jednotlivé sektory v pripade
Slovenska. Pri skimani, ako sa rozlozia financie medzi jednotlivé sektory a institucie, sme zistili,
Ze najvacsi podiel ziskanych finanénych prostriedkov patri sikromnému sektoru. Z grafu vyplyva
viacero zasadnych zisteni, ktoré maju vyznamné implikacie pre smerovanie vyskumno-inovac-
nej politiky na Slovensku. Pozitivne mézeme hodnotit predovSetkym vysoky podiel sukromnych
fiiem a univerzit, ktoré tvoria spolu vySe 70% vSetkych subjektov zapojenych do programu Hori-
zont 2020. Tato skuto€nost ukazuje, Zze na Slovensku existuje urcita miera prepojenia medzi vy-
skumom a praxou, a taktiez Ze akademické a podnikatelské prostredie dokazu aktivne reagovat
na vyzvy eurépskych vyskumnych programov. Ugast tychto dvoch sektorov vytvara predpoklad
pre transfer poznatkov do inovativnych rieSeni a zaroven posilfiuje schopnost Slovenska budo-
vat' medzinarodne konkurencieschopné vyskumné timy.

Na druhej strane v8ak graf odhaluje aj slabé miesta, ktoré zniZuju celkovy potencial krajiny
v oblasti vyuZivania ramcovych programov EU. Znepokojujlci je najma nizky podiel verejnych
institdcii, ktoré sa do Horizontu 2020 zapajali len minimalne. Verejny sektor pritom moze a mal
by zohravat vyznamnu rolu najma pri realizacii inovacii v oblasti verejnych politik, digitalnych
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sluzieb, zivotného prostredia ¢i zdravotnictva. Jeho nizke zapojenie méze byt dosledkom ob-
medzenych kapacit, nedostatku skusenosti, alebo napriklad nizkej miery strategickej podpory
zo strany Statu. Rovnako zarazajuci je aj pomerne nizky podiel vyskumnych organizacii mimo
akademickej sféry, o poukazuje na slabu poziciu nezavislého vyskumu a nedostatok rozvinutej
infrastruktury mimo univerzitného prostredia.

Z uvedeného vyplyva potreba systematickych reforiem, ktoré by posilnili kapacity verejné-
ho sektora a vyskumnych institucii mimo vysokych $kél. Slovensko by malo investovat' nielen
do zvySovania odbornej pripravenosti projektovych timov, ale aj do budovania podpory a po-
radenstva pre menej skisené organizacie, ktoré maju potencial zapojit sa do medzinarodnych
konzorcii. Su€asne je potrebné zlepsit koordinaciu a prepojenost medzi réznymi typmi aktérov
v ramci vyskumno-inovaéného ekosystému, vratane neziskovych organizécii a odbornych platfo-
riem, ktoré mozu obohatit' vyskumné projekty o socialny a eticky rozmer. Celkovo tak graf ponuka
nielen pohlad na aktualny stav, ale aj navod na to, ktoré segmenty by sme mali posilnit, aby bol
vykon Slovenska v budtcich ramcovych programoch EU vyrazne lepsi.

Ugast Slovenska v ramcovom programe Eurépskej Ginie Horizont 2020 je vyznamnym pokro-
kom v oblasti zapajania sa do eurdpskeho vyskumného a inovaéného priestoru. Slovenské sub-
jekty, od vysokych §kél az po sukromné firmy, sa kontinualne zapajali do hlavnych pilierov ramco-
vého programe Eurdpskej unie Horizont 2020 a taktiez do tematickych vyziev programu. Svojou
aktivnou ucastou Slovensko potvrdilo pripravenost byt su¢astou velkych eurépskych vedeckych
¢i inovacnych iniciativ. Napriek tomu, Ze ako sme videli na zaklade spracovanych grafov, Sloven-
sko nepatri medzi najsupenejsie krajiny z vy$ky ziskanych finanénych prostriedkov na obyvatela,
¢o sme urcili ako jedno z najdélezitejSich ukazovatelov, dosiahnuté vysledky su vzhladom na vy-
chodiskové podmienky Slovenskej republiky velmi povzbudivé.

Je délezite zdbraznit, Ze slovenské subjekty sa do ramcového programu zapajali vo vysokom
pocte. Vacsina slovenskych subjektov vSak pbsobila ako partneri v projektoch, ktoré videli silni
zahrani¢ni koordinatori a skusenosti, ktoré Slovensko malo Sancu nadobudnut v tychto projek-
toch su silnym a pevnym zakladom pre buduce zvySovanie ambicii slovenskych subjektov. Tak-
tiez takato skusenost pozitivne prispieva k vacsej pravdepodobnosti v buducnosti prevziat rolu
hlavného koordinatora konzorcia.

Ziskané udaje z oficialnych zdrojov Eurdpskej komisie potvrdzuju, Ze slovenské subjekty boli
v ramci programu Horizont 2020 vo viacerych ohfadoch uspesné. Dosiahli nadpriemernu Uspes-
nost’ pri hodnoteni projektovych navrhov, ¢im sa zaradili medzi vyraznejSich ucastnikov spo-
medzi krajin zapojenych do programu. Podpora bola udelena viacerym stovkam slovenskych
subjektov naprie¢ akademickym, verejnym aj sukromnym sektorom, ¢o poukazuje na Siroké za-
pojenie a rastuci zaujem o medzinarodnu vyskumnu spolupracu. Celkovo slovenskeé institucie
ziskali vyznamné objemy finanénych prostriedkov uréenych na podporu vyskumu a inovacii, ¢o
predstavuje dblezity prispevok k rozvoju narodného inova¢ného potencialu. Takéto vysledky su
skvelym potvrdenim toho, Ze Slovenska republika je na velmi dobrej ceste stat sa prestiznym
partnerom v oblasti inovacii, vyskumu ¢i technologického rozvoja na eurdpskej urovni.

Zapojenie sa Slovenska do ramcového programu Eurépskej inie Horizont 2020 prispela k ras-
tu kapacit slovenskych vedecko-vyskumnych timov, k presunu najmodernejSich poznatkoch k ich
vyuzitiu v praxi a v neposlednom rade k vyraznému posilneniu medzihradnej spoluprace. Okrem
toho slovenskeé subjekty preukazali velmi vysoku mieri odbornosti a tiez schopnost velmi produk-
tivne spolupracovat’ v medzinarodnych konzorciach ci prispievat k rieSeniu kfu€ovych spolocen-
skych vyziev.

Je potrebné zdbéraznit, ze pri pohlade na niektoré ukazovatele vidime, ze Slovensko zaosta-
va. Napriklad ked sa pozrieme na vysku ziskanych finanénych prostriedkov na jedného oby-
vatela (tzv. per capita). Takéto data pod¢iarkuju potrebu dalSieho systematického posilfiovania
narodného prostredia pre vedu, vyskum a inovacie. Slovensko by malo pokracovat nielen v po-
kraCovani investicii do infrastruktury a podpory vyskumnych organizacii, ale aj rozvijat strategic-
ké programy na podporu excelentnosti, posilnit medzinarodnu a profesijnu pripravu ziadatelov

48



Verejna sprava a regionalny rozvoj

o granty Eurépskej unie. Peknym prikladom je iniciativa Stycnej kancelarie Slovenskej republi-
ky pre vyskum a vyvoj v Bruseli, Skolenia pre projektovych manazérov, ktoré organizuju priamo
v Bruseli v spolupraci s ¢lenskymi krajinami V4. Takéto iniciativy by sme mali podporovat a or-
ganizovat aj na narodnej Urovni podla potreby Slovenskej vedeckej a vyskumnej komunity, ktora
ma zaujem o Uc¢ast v podobnych ramcovych programoch.

Na najblizSie obdobie by malo byt pre Slovensko cielom nielen udrzat doterajSie Uspechy, ale
aj vyrazne posilnit slovensku uc¢ast v nadchadzajucich ramcovych programoch. Cielom Sloven-
skej republiky by malo byt nielen va¢sie mnozstvo zapojenych subjektov, ale aj zvysSenie poctu
projektov, v ktorych bude Slovensko pdsobit ako hlavny koordinator konzorcia. Vdaka takymto
programom, ako bol Horizont 2020 Slovensko ma skvelu Sancu posilnit svoje postavenie v ob-
lasti vyskumu a vyvoja ziskat’ nové vedomosti a skusenosti, ktoré mézu posnut vedu a vyskum
na Slovensku na novu Uroven a tym aj prispievat k zlepSeniu ekonomickej situaciu, zvySeniu zi-
votnej Urovne a tym aj posilneniu pozicie Slovenka na medzinarodnej urovni.

Zaver

Horizont 2020 ako ramcovy program Eurdpskej Unie vytvoril priestor pre zapojenie ¢lenskych
a pridruzenych krajin do vyskumnych a inovacnych aktivit s vysokou eurdpskou pridanou hod-
notou. Slovenska republika tuto prilezitost vyuzila, hoci v porovnani s vykonnostou inych ¢&len-
skych krajin EU boli vysledky zmie$ané. Ako ukazala vykonana analyza, slovenské subjekty sa
sice aktivne zapajali do projektov a v mnohych pripadoch vykazovali vysoku mieru uspesnosti,
avSak zapdjali sa prevazne ako partneri, nie ako koordinatori, a ¢erpali niZ§i objem finanénych
prostriedkov v prepocte na obyvatela nez porovnatelné krajiny.

Zistenia potvrdzuju, Ze Slovensko sa stalo integralnou sucastou eurdpskeho vyskumného
priestoru, €o prispelo k posilneniu institucionalnych kapacit, zvySeniu internacionalizacie vysku-
mu a nadviazaniu novych partnerstiev naprie¢ sektormi i hranicami. Zapojené subjekty, najma
univerzity, vyskumné organizacie a malé a stredné podniky, profitovali z U¢asti v programoch nie-
len finan¢ne, ale aj prostrednictvom know-how, reputacie a pristupu k technologickym inovaciam.
Prave internacionalizacia a odborna sietova spolupraca sa ukazali ako najddlezitejSie kvalitativ-
ne prinosy ucasti SR v H2020.

Zaroven je vSak potrebné realisticky pomenovat aj limity ucasti. Slovensko &eli systémovym
vyzvam, ktoré sa dotykaju celej architektury vyskumno-inovacnej politiky — od nedostatocnej
koordinacie medzi ministerstvami a instituciami, cez poddimenzované projektové kapacity, az
po nizku mieru strategickej podpory internacionalizacie. Slabiny sa prejavili najma v neschop-
nosti sustavne pripravovat konkurencieschopné projekty ako koordinator, v niz8om zastupeni
verejnych a regionalnych institucii, ako aj v obmedzenej schopnosti prepojit vyskum s praxou, ¢o
sa premietlo do nizkej miery aplikovatelnosti vysledkov.

V porovnani s Uspe$nymi krajinami ako Holandsko, Svédsko ¢&i Svajgiarsko moZno pozorovat
zasadné rozdiely nielen v objeme Cerpanych zdrojov, ale predovSetkym v systémovom nastaveni
podpory vyskumu a jeho prepojenia na strategické priority Statu. Tieto krajiny dlhodobo investuju
do vyskumnej infrastruktury, projektového manazmentu a cielenej podpory medzinarodnej spo-
luprace, ¢o sa odzrkadluje v ich dominantnom postaveni v eurdpskych vyzvach. V tomto kon-
texte je Slovensko vnimané ako tzv. ,widening country“ — teda krajina, ktora si este len buduje
vyskumnu excelentnost.

Z regionalneho hladiska sa ukazuje, ze Horizont 2020 neprinaSa benefity len pre vyskumné
institdcie v hlavnych mestach, ale méze zasadne prispiet aj k rozvoju periférnych regiénov, ak
je spravne nastaveny systém podpory a aktivizacie aktérov na lokalnej urovni. Slovensky pripad
ukazuje, Ze potencial pre regionalny rozvoj prostrednictvom ramcovych programov je znaény, no
v praxi zatial vyuzivany len €iasto¢ne. Pre krajinu s vyraznymi regionalnymi rozdielmi by tak efek-
tivnejSie ¢erpanie vyskumnych grantov mohlo byt jednym z nastrojov vyrovnavania regionalnych
disparit a posililovania kompetencii verejnej spravy v oblastiach ako smart cities, digitalizacia
sluzieb, klimaticka adaptacia ¢i podpora miestneho podnikania.
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Z akademického hladiska ¢€lanok potvrdzuje délezitost systematickej analyzy ramcovych
programov nielen z pohladu absolutnych Cisiel (pocty projektov, objemy financovania), ale aj
z perspektivy kvality u¢asti a jej dlhodobych efektov. Na jednej strane vidime dékaz toho, Ze men-
Sie Clenské Staty moézu byt relevantnymi a ispeSnymi hraémi v eurépskom vyskume, na druhej
strane vSak len za predpokladu, zZe svoj vnutorny systém adekvatne nastavuju na medzinarod-
né vyzvy. Pre Slovensko to znamena pokracovat v budovani projektovych kapacit, podporovat
aktivnu ucast verejného sektora, systematicky zlepSovat grantové poradenstvo a predovietkym
rozvijat vyskumné prostredie ako sucast celkového strategického riadenia rozvoja krajiny.

Program Horizont 2020 priniesol Slovensku nielen impulz pre vedecky a inovacny sektor, ale
aj vyznamné vedlajSie efekty v oblasti verejnej spravy, regionalneho rozvoja a podpory malych
a strednych podnikov. Viaceré projekty sa realizovali v Uzkej spolupraci s miestnymi samospra-
vami a univerzitami mimo hlavného mesta, ¢im prispeli k vyrovnavaniu regionalnych rozdielov
a posilfiovaniu kapacit aj mimo centier vyskumu. Ziskané skusenosti, medzinarodné prepojenia
a dobré priklady spoluprace su cennym vychodiskom pre nastavovanie buducich narodnych a re-
gionalnych politik. Ich reflexia v strategickych dokumentoch méze prispiet k tomu, aby sa poten-
cial ramcovych programov EU naplno vyuZival v prospech rozvoja celej spolognosti.
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Automatic code testing: online programming learning tool’
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Abstract

Modern education requires higher quality educational materials and teaching methods. The im-
provement of the modern educational process occurs through the introduction of information
technologies in learning and the development of new effective methods of organizing the edu-
cational process. One of the most common ways of obtaining education in the modern world is
the use of electronic learning systems. Assessment in such systems is carried out using various
tests, which are then analyzed by teachers. The amount of time and effort required to check tasks
increases significantly in programming learning systems due to the presence of program code
in the solutions, which is more difficult for teachers to analyze compared to ordinary answers.
The purpose of the study is to increase the efficiency of the assessment process and reduce the
workload on teachers in electronic programming learning systems. The objectives are analysis
of problems of e-learning and program code verification; review of existing solutions for automa-
tic testing of program code; definition of the architecture and algorithms of operation of program
components for automatic testing of program code; development of program components for
automatic testing of students’ program code and analysis of the results obtained. The features
and technologies of testing software code are considered, in particular algorithms for checking
the correctness of work, syntactic analysis and detailed analysis of the student’s algorithm. The
developed tool demonstrated a high level of reliability and readiness for integration with existing
e-learning platforms.
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Introduction

Informatization of society in the 21st century, driven by continuous scientific and technologi-
cal advancement, has significantly influenced the transformation of the educational landscape.
The ever-increasing volume of information and the growing complexity of educational content
have imposed new demands on the structure and quality of teaching processes. Modern educa-
tion must not only ensure the accessibility and relevance of educational materials but also adopt
flexible, scalable, and efficient teaching methods. The integration of digital technologies into the
educational environment has become a key factor in addressing these challenges, enabling in-
stitutions to enhance learning outcomes, automate routine tasks, and provide more personalized
educational experiences.

The global shift to remote and blended learning, accelerated by the COVID-19 pandemic,
has further underscored the need for robust electronic learning (e-learning) systems. These
platforms have proven essential in ensuring educational continuity under conditions of limited
physical access, while also highlighting critical issues related to the scalability, effectiveness,
and pedagogical value of digital tools. Among the disciplines most affected by this shift is pro-
gramming education, which relies heavily on the practical application of theoretical knowledge
and the development of hands-on coding skills. Unlike traditional subjects where assessment
is typically based on multiple-choice or short-answer questions, programming tasks require the
submission and evaluation of source code. Such evaluation involves not only checking the cor-
rectness of the output but also analyzing the syntax, structure, logic, and efficiency of the under-
lying algorithm. Manual assessment of programming assignments is time-consuming, cognitive-
ly demanding, and prone to inconsistency, especially when applied to large groups of students
in online courses.

These challenges have led to increased interest in the development of automated systems for
code testing and evaluation. The implementation of such tools can significantly reduce the work-
load on instructors, improve the objectivity and accuracy of assessments, and provide students
with timely and meaningful feedback. However, the effective design and deployment of automat-
ed code testing systems requires a careful consideration of both technical and pedagogical fac-
tors, including the diversity of programming languages and paradigms, the variability of student
solutions, and the need to assess not only correctness but also coding style and algorithmic
thinking.

The present study addresses the urgent need for automated support in programming educa-
tion by proposing a comprehensive approach to the design and implementation of an automatic
code testing system. The research is aimed at increasing the efficiency of student assessment
in e-learning environments while reducing the time and effort required from educators. The study
involves the analysis of current problems in programming task evaluation, a review of existing
automated testing solutions, the design of system architecture and evaluation algorithms, the de-
velopment of a working prototype, and the empirical assessment of the proposed system’s per-
formance in real-world educational settings. The proposed solution is intended to contribute to
the advancement of digital education by improving the quality, scalability, and pedagogical value
of programming instruction in electronic learning platforms.

1 Literature Review

The problem of automated assessment of programming tasks has been the subject of active
research for more than two decades, driven by the increasing demand for scalable and efficient
educational tools in computer science education. With the widespread adoption of e-learning
systems, particularly during and after the COVID-19 pandemic, the importance of automating the
evaluation process has become even more pronounced.

Several studies have examined the evolution of electronic learning systems and their role in
modern education. It has been emphasized that e-learning platforms must not only provide ac-
cess to diverse learning materials but also offer mechanisms for interactive and practice-based
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learning, such as integrated programming environments (Abdullah et al., 2014/1). These systems
are expected to support the full educational cycle — from content delivery to assessment — and
their effectiveness strongly depends on the availability of tools for automated feedback and test-
ing.

A key area of research has focused on automated code assessment systems, which allow
students to submit programming assignments that are automatically compiled, executed, and
evaluated. One of the earliest systematic reviews categorized such systems into those based on
static analysis, dynamic testing, or hybrid approaches (Douce et al., 2005/4). Subsequent works
have significantly expanded on this classification. In particular, comprehensive reviews of feed-
back generation techniques highlight the increasing sophistication of modern tools that now in-
corporate syntax validation, test case execution, and code style checking (Keuning et al., 2018/9;
Keuning et al., 2019/10).

Modern e-learning systems are typically built around a combination of platform modules for
students and management interfaces for instructors. Reviews of current systems emphasize the
importance of features such as integrated code editors, sandboxed execution environments, and
backend testing engines, which together support real-time evaluation and feedback (lhantola et
al., 2010/7; lhantola et al., 2013/8). Systems such as CodeRunner, Web-CAT, and Mooshak ex-
emplify this architecture and have proven effective in improving student engagement and learn-
ing outcomes.

Recent surveys point to the increasing importance of scalability, integration, and cross-lan-
guage compatibility. For instance, a comprehensive analysis of modern code evaluation resourc-
es highlights the necessity of modular design and secure execution environments to support
high-throughput educational workflows (Ibrahim & Callaghan, 2023/6). However, many tools still
focus primarily on functional correctness, often overlooking code quality, readability, or algorith-
mic complexity.

Research has also demonstrated that automated feedback is not only useful for grading but
can directly enhance student learning when implemented properly. A model combining test-based
evaluation with structured feedback based on accepted coding standards (e.g., PEP8 for Python)
was shown to improve student performance and code quality (Naser, 2020/12). Providing ac-
tionable feedback, rather than simple binary grading, leads to deeper understanding and higher
retention.

The use of automatic assessment tools in real educational environments has been positively
evaluated. A case study from a university course revealed that such tools reduce the teacher’s
workload and improve the consistency of grading, while also providing students with faster feed-
back (Kurnia et al., 2020/11).

In parallel, the development of LMS (Learning Management Systems) and their integration
with programming tools has evolved rapidly. Foundational works describe the structure and func-
tionality of LMS platforms and highlight their role in managing digital learning at scale (Foreman,
2017/5; Bruyndonckx, 2021/2). Furthermore, the global shift to online education during the COV-
ID-19 pandemic is thoroughly explored in cross-national studies, confirming the urgency of en-
hancing digital infrastructure for programming education (Chan et al., 2021/3).

In summary, the literature highlights the following key trends:

- The shift from manual to automated code assessment to meet the demands of large-scale
and remote learning;

- The evolution from basic correctness checking to comprehensive analysis involving syntax,
logic, and style;

- The importance of feedback quality and timing in supporting student learning;

- The growing emphasis on modularity, integration, and performance in system architecture.

The present study builds upon these insights by proposing a modular automated code test-
ing system for Python programming tasks. The solution includes syntax checking, test-based
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validation, and style compliance in line with pedagogical and technical requirements. It is de-
signed for seamless integration with existing e-learning platforms and offers a scalable, instruc-
tor-friendly approach to programming education.

2 Existing Approaches to Automatic Code Testing and Definition
of Requirements

The rapid growth of online programming education has led to the emergence of various plat-
forms that support self-paced learning and automated code evaluation. While these systems offer
different levels of interactivity and automation, they vary significantly in feedback quality, trans-
parency, and alignment with formal educational objectives.

One popular example is Codecademy (Codecademy, 2024/14), a widely used interactive plat-
form that allows users to complete tasks in a browser-based IDE. Each exercise includes instruc-
tions and a predefined output structure. However, the platform does not provide access to test
data or detailed evaluation criteria. Feedback is binary — the solution is either accepted or reject-
ed — and instructors cannot review or comment on submissions. Although the system provides
hints after incorrect attempts, which supports trial-and-error learning, it lacks deeper analysis,
communication tools, and customization for formal classroom use.

Exercism (Exercism, 2024/15) offers a more mentor-oriented learning model. It provides full
visibility into test cases before submission and encourages interaction with human mentors. Stu-
dents can receive personalized feedback on their solutions. However, feedback depends on
mentor availability, which may vary due to the voluntary nature of participation. Furthermore, the
platform does not enforce code style or formatting rules, and support for structured grading or
educational analytics is limited (Keuning et al., 2019/10).

Codewars (Codewars, 2024/16) is a gamified, community-driven learning platform that allows
users to solve tasks (katas) created by other users. While some test cases are visible during solu-
tion development, full test case execution is revealed only after submission. The platform lacks
instructional scaffolding, structured feedback, and code parsing functionality. There is no direct
teacher-student communication channel or built-in code review mechanism. Due to its open-end-
ed and gamified nature, Codewars is primarily suitable for informal learning and individual prac-
tice rather than structured academic use (Ibrahim & Callaghan, 2023/6).

These platforms provide limited functionality in terms of full-cycle program code analysis. Their
focus is mainly on correctness (input-output), while aspects such as code quality, adherence to
style guidelines (e.g., PEP8), modular design, and algorithmic logic are often overlooked or left
to human reviewers, if present. In contrast, academic settings typically rely on manual evalua-
tion of code submitted through institutional e-learning systems. This approach, while thorough,
is time-consuming and difficult to scale. Teachers must verify correctness, syntax, and structure,
and then provide detailed feedback — often without automation support (Chan et al., 2021/3).

To address these challenges, this study proposes the development of software components
for automated code testing and analysis, integrated into an existing e-learning system. The com-
ponents aim to combine the strengths of automated verification (as seen in online platforms) with
the flexibility and educational value of instructor oversight.

The objective of this work is to improve the quality and efficiency of programming education by
developing software components for automated testing, style analysis, and feedback generation.
The key goals of the system include:

- Seamless integration with existing e-learning systems and databases;

- Syntax and style analysis of Python code according to the PEP8 standard;

- Execution of all test cases associated with a task, regardless of intermediate results;

- Detailed feedback generation, including identified errors, recommendations, and progress

metrics;
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- Support for instructors, including the ability to export detailed reports and understand the
testing process;

- Independence from fixed test data, allowing dynamic task updates without reconfiguring
components.

The resulting tool is intended to reduce the routine workload of instructors, support student
self-assessment, and enhance the scalability and transparency of the learning process.

3 Features of Programming Assessment in E-Learning Environments

Electronic learning systems (e-learning systems) are software environments designed to en-
hance the educational process through the integration of multimedia, interactivity, and modern
information technologies (Foreman, 2017/5). These systems are generally deployed via the In-
ternet, enabling learners to access educational materials in various formats, including text doc-
uments, illustrations, diagrams, videos, audio recordings, e-books, and other digital resourc-
es relevant to learning. The availability of such systems across devices — personal computers,
smartphones, tablets, smart TVs — makes education more flexible and accessible. Crucially, it
allows for the implementation of distance and blended learning models, where students and in-
structors are no longer limited to a shared physical space but can engage in the learning process
from different locations, cities, or even countries.

To foster communication and collaboration, modern e-learning platforms often incorporate in-
ternal social networking tools, allowing participants to share achievements, participate in dis-
cussions, and collaborate on projects. Such features help reduce the feeling of isolation among
learners, which is one of the key challenges of distance education (Bruyndonckx, 2021/2). De-
spite certain limitations, this interactivity contributes positively to student engagement and moti-
vation. Assessment in these systems is typically conducted through built-in digital tools, allowing
educators to generate dynamic or customized tests. Successful completion of such tests gener-
ally indicates that learners have assimilated the relevant educational content.

The COVID-19 pandemic served as a powerful catalyst for the rapid development and adop-
tion of e-learning systems worldwide. As traditional classroom environments were disrupted, ed-
ucational institutions were forced to transition to remote or hybrid formats. This shift accelerated
the evolution of e-learning technologies and highlighted their importance in ensuring educational
continuity (Chan et al., 2021/3).

This study focuses on a specialized type of e-learning system — one designed for teaching pro-
gramming and algorithmic thinking. Such systems extend the functionality of general e-learning
platforms by incorporating tools specific to programming education (Picciano, 2018/13). Typical-
ly, a programming-oriented e-learning system includes two main components: the Platform and
the Instructor Interface (also referred to as the Office). The Platform is a web or mobile applica-
tion through which students access learning materials and interactive features. In programming
courses, the Platform includes an integrated development environment that allows learners to
write, execute, and test program code directly within the system. Students can monitor their pro-
gress, view course content, and complete programming assignments by writing code in a dedi-
cated editor, executing it, and submitting it for evaluation.

The Instructor Interface is a web-based environment used by educators to manage the learn-
ing process: creating and editing educational content, assigning tasks, communicating with stu-
dents, and evaluating submitted solutions. In programming-focused systems, teachers also need
to review and assess source code submitted by students — a task that is significantly more com-
plex and time-consuming than evaluating traditional test responses. Submitted code is typical-
ly stored either in the system’s internal database or in external file storage, with corresponding
metadata maintained in the database. Depending on the architecture of the specific e-learning
system, student code may be executed locally, on institutional servers, or via third-party sand-
boxed environments.
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A distinctive feature of programming-oriented e-learning systems is the need to assess not
only theoretical knowledge but also practical programming skills. In addition to quizzes and ex-
ams, these systems must support the evaluation of actual code submissions. This process is
a crucial part of programming education, as it allows instructors to determine whether a student
understands the syntax, logic, and problem-solving patterns of the language being taught.

Traditionally, the code evaluation process involves several steps: checking for syntactic correct-
ness, reviewing the logic and structure of the solution, running the program against test data, and
performing a subjective evaluation of code readability and adherence to best practices. This man-
ual process is labor-intensive and difficult to scale, especially in large online courses or MOOCs
(Massive Open Online Courses). At the same time, the increasing demand for digital skills in all
sectors of the economy makes it essential to expand access to programming education. However,
the shortage of qualified instructors poses a serious constraint. Therefore, improving the scalabil-
ity and efficiency of programming instruction through automation is a timely and necessary step.
Automated testing and verification tools can significantly reduce the burden on teachers, freeing
up their time for more meaningful pedagogical activities such as providing personalized feedback,
mentoring, and content development. Additionally, such tools help minimize human error in the
evaluation process and ensure a more consistent assessment of student work.

As part of this study, software components were developed to support automatic testing and
evaluation of programming tasks written in the Python language. These components are de-
signed for seamless integration with existing e-learning platforms and operate fully automatically.
When a student submits a solution via the Platform, the system triggers an automatic code check,
the results of which are immediately displayed to the student and recorded in the system.

The automatic evaluation includes the following criteria:

- Syntactic correctness — verification that the code compiles and runs without syntax errors;
- Correctness of program output — comparison of program results with predefined test cases;
- Code style compliance — evaluation of adherence to the PEP8 Python coding standard.

This approach ensures immediate, objective, and repeatable evaluation of student solutions
and serves as a foundation for scalable, high-quality programming education. The proposed solu-
tion not only supports the technical verification of code but also contributes to a better learning
experience by enabling fast feedback cycles and promoting best practices in software develop-
ment.

4 Results

In the developed system, an external software module is used to analyze the syntax and struc-
ture of students’ program code. To verify Python code for syntactic correctness and code style
compliance, several open-source tools and libraries can be employed. These tools are designed
to detect both critical errors in language constructs and stylistic inconsistencies with generally ac-
cepted coding standards. Such errors include mistakes in writing loops, conditional statements,
function and class definitions, variable declarations, and other structural elements. Some tools
also support code style checking according to the PEP8 standard. The most prominent libraries
in this category are Pyflakes, Pylint, and Pycodestyle.

The Pyflakes library is a lightweight static analysis tool for detecting errors in Python source
code. It analyzes each source file independently, without resolving dependencies or importing
external modules. This approach increases processing speed and enhances security, as poten-
tially malicious external code is not executed. However, it also limits the scope of analysis: if a file
references functions or classes from other modules, those dependencies are ignored. Pyflakes
does not support customizable output formatting or parameterized scanning. All checks follow
a single, predefined algorithm. As a result, integration into larger systems or learning platforms
is difficult. The tool outputs human-readable messages to the console, including the file name,
line number, and error type, but it does not detect style issues or offer structured data for further
processing.

56



Verejna sprava a regionalny rozvoj

The Pylint library provides comprehensive static analysis for Python code and supports both
error detection and quality evaluation. It checks for compliance with the PEP8 style guide, val-
idates variable naming conventions, checks the length of lines, verifies the implementation of
declared interfaces, and performs other structural inspections. One of Pylint’'s key advantages is
its high degree of configurability: users can specify custom rules, adjust the severity of messag-
es, and control output formatting. The tool can export results in various formats, including JSON,
which greatly simplifies integration with other components of an e-learning platform. This flexibil-
ity makes Pylint particularly suitable for automated systems that require programmatic access to
analysis results.

The Pycodestyle library focuses exclusively on enforcing PEP8 compliance. It offers a simple
architecture based on a single Python file, uses only the standard library, and is accompanied
by a suite of tests. Its plugin-based structure allows developers to add custom checks. However,
compared to Pylint, it offers limited output formatting and integration capabilities. While it sup-
ports some basic configuration options—such as limiting the number of displayed errors, exclud-
ing files, and skipping warnings—it does not support exporting results to structured formats like
JSON, which complicates integration into complex software systems.

A comparative analysis of the three tools is presented in Table 1.

Tab. 1 Comparative characteristics of Python parsing tools

Characteristic Pyflakes Pylint Pycodestyle
Detection of critical errors available present not available
Detection of code style violations not available available available
Ability to customize the output format incomplete complete incomplete

Source: Own work

Based on the comparative evaluation, Pylint was selected as the core parsing tool for the
proposed system. It offers a robust balance between functionality, configurability, and integra-
tion readiness. Its ability to export results in JSON format facilitates interaction with other sys-
tem modules and allows for the efficient processing and storage of analysis data. Furthermore,
Pylint’s extensibility enables the development of custom rules tailored to specific course require-
ments or institutional coding standards.

To fulfill the needs identified during the domain analysis phase, the system includes a newly
designed business process model for the automated evaluation of student-submitted code. Ac-
cording to this model, when a student submits a solution, it is first tested against a predefined
set of test cases. If the submission passes all functional tests, it proceeds to static analysis using
Pylint. If critical errors are detected or parsing is not possible, the solution is flagged for man-
ual review by an instructor. If the solution passes all checks, the student receives a notification
of successful task completion along with a detailed report. In case of errors, the report includes
structured feedback and recommendations for code improvement.

The developed software components constitute an independent module that can be integrated
into electronic learning systems (ELS) to enable the automated verification of student-submitted
program code. To interact with existing learning platforms, these components must have access
to a shared database containing information about students’ solutions, assignments, and corre-
sponding test input datasets. A standardized communication interface has been designed to sup-
port reliable data exchange between the software components and the ELS.

The core functionality of the developed solution includes:

- Parsing code to detect critical syntax errors that could cause runtime failures;

- Analyzing code style to ensure compliance with established Python programming conven-
tions (PEPS8);

- Testing code against predefined input-output datasets to verify functional correctness.
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The primary users of the system are teachers and students. The teacher is responsible for pre-
paring assignments, generating test cases, and reviewing results produced by the automatic ver-
ification components. The student interacts with the system through the ELS interface: accessing
assignments, writing code in Python, and submitting solutions for evaluation.

To ensure compatibility with the existing e-learning platform, the software components sup-
port the MySQL database management system. Database access classes follow a unified design
pattern and implement a shared interface, enabling future changes to the database schema with
minimal disruption to the software structure.

The solution is composed of three main modules:

1 Parsing component — responsible for syntax validation and code style checking using the
Pylint library.

2 Automated testing component — executes students’ code in a secure environment and vali-
dates output against stored test datasets.

3 Integration component — manages data transfer between the ELS and the verification mo-
dules, oversees the execution sequence, and stores the evaluation results.

The structure of the parsing component is illustrated in Fig. 1 (class diagram).

The SyntaxAnalyzer module includes the ISyntaxAnalyzer interface, which defines the neces-
sary behavior for any syntax analysis class, including setCodeFileName and startAnalysis. The
AnalysisRunner class coordinates the analysis process. The implementation uses the PyLintSyn-
taxAnalyzer class, though alternative classes like PyFlakeSyntaxAnalyzer can be used as long
as they implement the shared interface, ensuring modularity and future extensibility.

Fig. 1 Class diagram of the parsing component
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Source: Own work
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Similarly, the automated testing component follows an interface-driven architecture (Figure 2).
The ITestCaseChecker interface defines methods such as setCodeFileName, loadTestCases,
and runTests. The SolutionCodeTester class implements these methods and manages a collec-
tion of SolutionTest objects representing individual test cases.

Fig. 2 Class diagram of the automatic tests component
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Source: Own work

For the analysis process, each submitted solution is temporarily stored as a file identified by
a randomly generated code. After testing, the file is deleted to maintain system hygiene and secu-
rity. Input and output test cases are stored in JSON format. This approach supports simultaneous
processing of multiple solutions and simplifies component interaction.

The integration component retrieves solution data and test sets from the database, manages
the execution of parsing and testing modules, and saves evaluation results back into the unified
database. To support this, the existing ELS database schema was extended by introducing new
entities to store test datasets and verification reports.

The functionality of the developed components was validated according to a detailed test plan
using unit testing with the unittest framework in Python. Each component was tested in isolation
using prepared code samples and known error scenarios. Expected and actual results were com-
pared to ensure correctness.

- The parsing component was tested on seven code samples for detection of syntax, critical,
and stylistic errors. All tests passed successfully.

- The automated testing componen was evaluated on five code examples, each with known
input-output behavior. Again, all tests passed.

- Manual testing was also conducted using user scenarios to simulate real interactions with
the ELS interface. The system demonstrated stability and correctness in all cases.
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To evaluate the software quality and performance, several non-functional aspects were ana-
lyzed:

1 Computational complexity: The parsing and testing components were benchmarked exper-
imentally. Each test was repeated 10 times to ensure statistical stability. The testing time varied
depending on the complexity of the student’s code, which naturally influences the total runtime.

- For example, if the student’s code includes an algorithm of complexity O(n?), the overall
execution time cannot be better than that.

- For test cases using O(log n) algorithms, the verification component showed excellent res-
ponsiveness.

2 Component coupling: The system exhibits data coupling (Level 6 of 8), where modules com-
municate via well-defined data parameters (e.g., encrypted task IDs passed to verification rou-
tines). Lower coupling levels are theoretically possible (e.g., message passing), but the current
architecture balances modularity and practical integration needs.

3 Code size and performance: The system successfully processed solutions of up to 1000
lines of code within a predefined maximum time of 5 seconds, with the longest observed test du-
ration being 1.57 seconds.

The developed software product meets all functional and non-functional requirements set out
at the beginning of the research. It integrates seamlessly with an existing e-learning system, pro-
vides reliable and accurate analysis of students’ code, and significantly reduces the workload of
educators. Both automatic and manual tests confirm the product’s readiness for deployment in
real educational environments. Key metrics such as performance, component coupling, and re-
quirements coverage indicate a robust, scalable, and adaptable solution for programming edu-
cation.

5 Conclusion

This study has addressed the challenges associated with assessing programming assign-
ments in electronic learning systems and proposed a comprehensive solution in the form of an
automated code testing tool. To achieve the stated goal, a number of research and development
tasks were carried out, resulting in a functional software prototype and a substantiated model for
integration into modern e-learning platforms.

First, an in-depth analysis of the current process of evaluating students’ programming tasks
in digital learning environments was conducted. Based on this analysis, a domain-specific glos-
sary was compiled, and key challenges related to manual assessment were identified. The main
user groups of the system were defined, along with their needs and functional requirements for
the software components. This foundational work informed the structure and capabilities of the
proposed solution.

Existing solutions for automated code testing were reviewed and classified, highlighting both
their advantages and limitations. Through this comparative analysis, the necessity for implement-
ing custom software components tailored to the needs of programming education was substanti-
ated. The general architecture, operational principles, and functional scope of current code test-
ing systems were also studied, enabling the identification of potential directions for improving the
process of code evaluation in e-learning settings.

The research further defined and justified the requirements for software components respon-
sible for verifying program code, establishing criteria for evaluating their effectiveness in educa-
tional contexts. A modular and component-based architecture was proposed and implemented,
offering clear advantages in terms of scalability, maintainability, and integration with existing ed-
ucational platforms.

The system’s core algorithms and internal structure were designed to support syntax analysis,
functional correctness testing, and basic evaluation of algorithmic logic. The resulting software
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solution was implemented using appropriate technologies and development methodologies, and
its compliance with predefined functional and non-functional requirements was validated through
testing.

The system was evaluated based on key software metrics, including computational complex-
ity, coverage of functional requirements, and component coupling levels. The results of these
assessments confirmed the effectiveness of the developed solution and its alignment with the
goals of the research. Additionally, recommendations were formulated for further enhancement
of programming education systems, particularly with regard to scalability, language support, and
personalized feedback.

In conclusion, the study provides a validated model for integrating automated program code
testing into e-learning systems. It demonstrates how such a solution can significantly reduce the
workload of educators, improve the quality and consistency of assessments, and enhance the
learning experience for students. The developed software components represent a solid foun-
dation for future research and development aimed at improving the digital infrastructure of pro-
gramming education.
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Hodnotenie vykonnosti krajin V4 prostrednictvom indikatorov
obehového hospodarstva’

The evaluation of the efficiency of V4 countries based on circular
economy indicators

Vojtech KOLLAR* — Silvia MATUSOVA**

Abstract

The aim of the paper is to present, by means of selected indicators, the promotion of the circular
economy model within the V4 countries and Austria in comparison with the average of selected
indicators of the European Union in the period 2014—2022. The circular economy is a model of
production and consumption in which the lifetime of products is increased, and waste is reduced.
It represents a model of a changed concept of designing production processes, the selection of
resources, their material and energy valorisation in a value chain in a closed cycle, which brings
benefits to businesses and society, creates job opportunities, and ensures environmental sus-
tainability. Through selected indicators that the European Commission adopted in January 2018
(and adapted in May 2023) as a framework for monitoring the circular economy, we monitored
progress in the selected EU member states based on key indicators. Based on the indicators in
the EU monitoring framework, we focused on the production of municipal waste and the rate of its
recycling, which is a key determinant in the transition from a linear economy to a circular econo-
my. The rate of re-use of recycled materials in the economy points to the number of reused mate-
rials and their extended life cycle, as this reduces the demand for primary raw materials and their
depletion. The indicator representing the impact of consumption upon the environment focuses
on housing, appliances, mobility, household goods, and food. The indicators make it possible to
identify areas in selected EU countries that are efficient in the sustainable use of resources. By
analysing and comparing the indicators, we determined the rate of circulation and identified the
determinants of the circular economy in the mentioned countries.

Keywords:
circular economy, indicator, monitoring

JEL Classification: 011, 013, 05, Q2, Q5

Uvod
Extenzivny ekonomicky rast uspokojovania rastucich potrieb spolo¢nosti znehodnocuje pri-

rodny kapitél, ¢o vedie k degradacii pody, znelisteniu oceanov, strate biodiverzity, vysychaniu
sladkej vody a odlesfiovaniu. Pri si¢asnom tempe uspokojovania rastucich potrieb v spolo¢nosti,
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bez zmeny vzorca spotreby a vyroby je zachovanie udrzatelnosti a koexistencie ekonomického
systému s ekologickym systémom pre budlce generacie na planéte neudrzatelné. Odpovedou
hospodarskej politiky na zmeny v oblasti udrzania kvality Zivotného prostredia musi byt orien-
tacia na ekologicku a energeticku efektivnost hospodarstva. Na trovni EU bola tato myslienka
zapracovana do strategického dokumentu ,Eurépa 2020 — Stratégia na zabezpec&enie inteligent-
ného udrzatelného a inkluzivneho rastu®. Dokument reaguje na potrebu budovat prosperujicu
spolognost na principoch inovativnej ekonomiky, vzdelanej pracovnej sile, zvySovani zivotnej
urovne obyvatefov a zniZovani negativnych vplyvov na Zivotné prostredie. Nadvazujuci strate-
gicky dokument ,Agenda 2030 — Ciele trvalo udrzatelného rozvoja“ uréuje vSeobecny ramec ako
zabezpedit zdravy zivot a zvySovat jeho kvalitu pre vSetkych bez rozdielu veku, presadzovat
trvaly, inkluzivny a udrzatelny hospodarsky rast, plnd a produktivhu zamestnanost a dostojnu
pracu pre vSetkych. Inovativnym pristupom k udrzatefnej a ekologickej ekonomike je aj koncep-
cia obehového hospodarstva. Ciefom prispevku je analyzovat a hodnotit' vybrané determinanty
prechodu z linearnych modelov hospodarstva na obehové hospodarstva na v krajinach V4 a Ra-
kuska v komparacii s vysledkami Eurdpskej unie.

1 Hodnotenie obehovosti hospodarstva prostrednictvom vybranych
ukazovatelov

Obehové hospodarstvo je model produkcie a spotreby, v ramci ktorého sa zvySuje Zivotnost
produktov a znizuje odpad. Predstavuje model zmenenej koncepcie navrhovania vyrobnych
procesov, vyberu zdrojov, ich materialové a energetické zhodnocovanie v hodnotovom retazci
v uzavretom cykle, ktory prinaSa vyhody podnikom a spolo¢nosti, vytvara pracovné prilezitosti
a zabezpecuje environmentalnu udrzatefnost (Ghosh, 2020).

Eurépska komisia prijala v januari 2018 rdmec pre monitorovanie obehového hospodarstva,
ktory pozostava zo suboru klu€ovych ukazovatelov na sledovanie pokroku v ¢lenskych Statoch
EU. V sulade so zavazkom obsiahnutym v novom ak&nom plane pre obehové hospodarstvo pre
CistejSiu a konkurencieschopnejSiu Eurdpu, monitorovaci ramec ma za ciel merat’ pokrok sme-
rom k obehovému hospodarstvu tak, aby obsiahol jednotlivé aspekty vo vSetkych fazach zivotné-
ho cyklu zdrojov, vyrobkov a sluzieb.

Monitorovaci ramec pozostava zo suboru desiatich ukazovatelov (tabulka 1) zoskupenych
do Styroch faz a aspektov obehového hospodarstva: 1. vyroba a spotreba, 2. odpadové hos-
podarstvo, 3. druhotné suroviny a 4. konkurencieschopnost a inovacia. Vo vSeobecnosti subor
ukazovatelov kopiruje logiku a Strukturu akéného planu pre obehové hospodarstvo. Eurostat zve-
rejnil novy ramec monitorovania ako vstupny bod pre vyhladavanie vSetkych informacii, vratane
ukazovatelov, ¢asovych radov a vizualizaénych nastrojov.

Tab. 1 Ukazovatele obehového hospodarstva v roku 2023 zahrnuté do ramca monito-

rovania EU
C UKAZOVATEL RELEVANTNOST
1a—b |Spotreba surovin Znizovanie spotreby surovin poukazuje

1a Surovinova stopa (v tonach na obyvatera) | "8 cddefovanie ekonomického rastu od vy-
uZivania zdrojov.
1b Produktivita zdrojov (v EUR/kg)

2 Zelené verejné obstaravanie Verejné obstaravanie ma velky podiel
na spotrebe a mdze byt hnacou silou obe-
hového hospodarstva.
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3a—f |Vznik odpadu V ope’hqvom.hospodérstve dochadza k mini-
3a Celkové mnozstvo vzniknutého odpadu malizécii vzniku odpadu.
na obyvatela (v kg na obyvatela)
3b Celkové mnozstvo vzniknutého odpadu
(okrem hlavnych zdrojov mineralneho od-
padu) na HDP (v kg na EUR)
3c Vznik komunalneho odpadu na obyvatela
3d Potravinovy odpad (v kg na obyvatela)
3e Vznik odpadu z obalov na obyvatela (v kg
na obyvatela)
3f Vznik odpadu z plastovych obalov na oby-
vatela (v kg na obyvatela)
4a - b |Celkova miera recyklacie ZvySenie r’ecykléciel je sucastou prechodu
4a Miera recyklacie komunalneho odpadu na obehové hospodarstvo.
(v %)
4b Miera recyklacie vSetkého odpadu okrem
hlavnych zdrojov mineralneho odpadu
(v %)
5a - c |Miera recyklacie pri konkrétnych tokoch od- | Pokrok v recyklacii kit¢ovych tokov odpadu
padu je dolezity pre udrzatelnost’ a odolnost.
5a Miera recyklacie celkového odpadu z oba-
lov (v %)
5b Miera recyklacie odpadu z plastovych
obalov (v %)
5¢ Miera recyklacie odpadu z elektrickych
a elektronickych zariadeni, ktoré sa zbie-
raju osobitne (v %)
6a—b | Prinos recyklovanych materialov k uspokojo- | V obehovom hospodarstve sa druhotné suro-
vaniu dopytu po surovinach viny bezne pouzivaju na vyrobu novych pro-
6a Miera obehového vyuzivania materialov duktov.
(v %)
6b Miera recyklacie po skonceni Zivotnosti
(v %)
7a—-c |Obchod s recyklovatelnymi surovinami Obchod s recyklovatelnymi materialmi odra-
7a Dovoz z krajin mimo EU (v tonach) Za vyznam vnutorného trhu a globalnej icasti
., na obehovom hospodarstve.
7b Vyvoz do krajin mimo EU (v tonach)
7¢c Obchod v ramci EU (v tonéch)
8a-—c |Sukromné investicie, zamestnanost a hru-|Obehové hospodarstvo dokaze prispievat
ba pridana hodnota v odvetviach obehového | k vytvaraniu pracovnych miest a rastu.
hospodarstva
8a Sukromné investicie (v % HDP)
8b Zamestnanost (v % zamestnanosti)
8c Hrubé pridana hodnota (v % HDP)
9 Zelené inovacie Inovacné technolég!e spojené s obehovym
9 Patenty tykajuce sa odpadového hospo- ggsszﬂgafé\;?rguposﬂnwu globalu konkuren-
darstva a recyklacie (pocet a pocet na mi- P :
lién obyvatelov)
10a — b | Globalna udrzatelnost Stopa spotreby urCuje rozsah, v akom sa

10a Stopa spotreby (index 2010 = 100 a vy-
nasobeny poctom prekroceni planetar-
nych medzi)

10b Emisie sklenikovych plynov z vyrobnych
¢innosti (v kg na obyvatela)

vyrobné a spotrebné systémy nachadzaju
v ramci planetarnych medzi.

Obehové hospodarstvo prispieva ku klimatic-
kej neutralite.
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11a - b | Odolnost
11a Zavislost od dovozu materialov (v %)
11b Surovinova sebestaénost EU (v %)

Obehové hospodarstvo prispieva k bezpec-
nosti dodavok surovin a pomaha riesit' rizi-
ka spojené s dodavkami, predovSetkym kri-
tickych surovin.

Zdroj: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52023SC0306

V ramci vyskumného projektu autori prispevku analyzovali vybrané indikatory obehového hos-
podarstva krajin V4 a Rakuska v rokoch 2014 az 2022. Indikatory umoznuju identifikovat oblas-
ti v jednotlivych krajinach, ktoré su viac alebo menej efektivne v udrzatefnom vyuzivani zdro-
jov. Dalej umozriuju identifikovat potencionalne rizika, vyhodnocovat predikciu a nasledne zvolit
vhodné stratégie pre priaznivy vyvoj v podpore konkurencieschopnosti v environmentalnej oblas-
ti, pri minimalizacii odpadov a maximalizacii recyklovaného materialu, ktory mozno znovu pouzit,
alebo kvalitnou pripravou rieSit potencionalne krizové situacie s extrémne negativnym vplyvom
na zivotné prostredie.

Tab. 2 MnozZstvo vyprodukovaného komunalneho odpadu v rokoch 2014 az 2022 v EU,
Rakusku, Slovensku, Polsku, Madarsku a Cesku (v kg na obyvatela)

Rok Eurépska unia %-narast Rakusko %-narast | Slovensko | %-narast
2014 478,00 - 565,00 - 320,00 -
2016 493,00 3,14 564,00 -0,18 348,00 8,75
2018 500,00 1,42 579,00 2,66 414,00 18,97
2019 504,00 0,80 588,00 1,55 421,00 1,69
2020 519,00 2,98 834,00 41,84 478,00 13,54
2021 532,00 2,50 835,00 0,12 497,00 3,97
2022 513,00 -3,57 - - 478,00 -3,82

X 35,00 7,32 270,00 47,79 158,00 49,38

Polsko Mad'arsko Cesko

2014 272,00 - 385,00 - 310,00 -
2016 307,00 12,87 379,00 -1,56 339,00 9,35
2018 329,00 7,17 381,00 0,53 494,00 45,72
2019 336,00 2,13 387,00 1,57 500,00 1,21
2020 346,00 2,98 403,00 4,13 543,00 8,60
2021 362,00 4,62 416,00 3,23 570,00 4,97
2022 364,00 0,55 406,00 -2,40 - -

X 92,00 33,82 21,00 5,45 260,00 83,87

Vysvetlivky:

x = rozdiel medzi hodnotou eko-inovaéného indexu (2022, 2014) a percentualny rast/pokles

od roku 2014 do 2022.

Zdroj: vlastné spracovanie podla Eurostatu https://ec.europa.eu/eurostat/databrowser/

view/cei_pc031/default/table ?lang=en&category=cei.cei_pc
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Z udajov v tabufke 2 vyplyva vyrazna rozdielnost hodnét medzi Rakuskom a krajinami V4.
Vysoka hodnota ukazovatelov vo velkej miere poukazuje na vyspelost ekonomiky a vysku prij-
mu obyvatelstva Rakuska. VySSie hodnoty nutia krajiny, aby efektivnejSie zhodnocovali odpad
s dérazom na znizovanie environmentalnej zataze. Najvyssi percentualny narast produkcie ko-
munalneho odpadu v ¢asovom intervale 2014 az 2021 zaznamenalo Cesko (83,87 %) a Sloven-
sko (49,38 %). Pokles v produkcii komunalneho odpadu v uvedenom obdobi zaznamenala EU
a Polsko.

Tab. 3 Miera recyklacie komunalneho odpadu v intervale rokov 2014-2022 (v %)

Rok Eurépska unia %-narast Rakusko %-narast | Slovensko | %-narast
2014 43,40 - 56,30 - 10,40 -
2016 45,90 5,76 57,60 2,31 23,00 121,15
2018 46,40 1,09 57,70 0,17 36,30 57,83
2019 47,20 1,72 58,20 0,87 38,50 6,06
2020 48,70 3,18 62,30 7,04 45,30 17,66
2021 49,80 2,26 62,50 0,32 48,90 7,95
2022 48,60 -2,41 - - 49,50 1,23

X 5,20 11,98 6,20 11,01 39,10 375,96

Polsko Madarsko Cesko

2014 26,50 - 30,50 - 25,40 -
2016 34,80 31,32 34,70 13,77 33,60 32,28
2018 34,30 -1,44 37,40 7,78 32,20 -4.17
2019 34,10 -0,58 35,90 -4,01 33,30 3,42
2020 38,70 13,49 32,00 -10,86 40,50 21,62
2021 40,30 4,13 34,90 9,06 43,30 6,91
2022 40,90 1,49 32,80 -6,02 - -

X 14,40 54,34 2,30 7,54 17,90 70,47

Vysvetlivky:

x = rozdiel medzi hodnotou eko-inovaéného indexu (2020, 2014) a percentualny rast/pokles
od roku 2014 do 2020.

Zdroj: vilastné spracovanie podla Eurostatu — Statistics | Eurostat (europa.eu)

Ukazovatel miery recyklacie komunalneho odpadu je klu€ovym determinantom prechodu
na obehovu ekonomiku. Recyklacia materidlov je z hladiska spotreby energie efektivnejsia ako
vyroba novych materialov, ¢o vedie k znizovaniu emisii sklenikovych plynov. Pozitivnym vysled-
kom je, Ze v8etky krajiny V4 a EU dosiahli za sledované obdobie percentualny narast recyklacie.
Najvyssi percentualny narast dosiahlo Slovensko (vyse 375 %), o je vSak dévodom nizkej hod-
noty recyklacie v roku 2014 (~10,4%) a prvykrat nadpriemerna hodnota v roku 2022 (~49,5 %)
v porovnani s EU (~48,6 %). Dal$imi krajinami s pomerne vysokym percentualnym narastom
je Ceska republika (2014—2021; ~70,47 %) a Polsko (2014—2022; ~54,34 %). Stagnujicu hod-
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Tab. 4 Miera vyuZivania obehovych (recyklovanych) materidlov spat do hospodarstva
v rokoch 2014 az 2022 (v %)

Rok Eurépska unia %-narast Rakusko %-narast Slovensko | %-narast
2014 11,10 - 10,00 - 4,80 -
2016 11,40 2,70 12,00 20,00 5,30 10,42
2018 11,60 1,75 11,90 -0,83 4,90 -7,55
2019 11,30 -2,59 11,60 -2,52 8,40 71,43
2020 11,60 2,65 11,50 -0,86 10,40 23,81
2021 11,40 -1,72 12,80 11,30 8,20 -21,15
2022 11,50 0,88 13,80 7,81 9,10 10,98
X 0,40 3,60 3,80 38,00 4,30 89,58
Polsko Mad'arsko Cesko
2014 13,00 - 5,40 - 6,80 -
2016 10,60 -18,46 6,40 18,52 7,50 10,29
2018 10,50 -0,94 7,00 9,38 10,40 38,67
2019 9,20 -12,38 5,60 -20,00 10,50 0,96
2020 7,30 -20,65 5,20 -7,14 11,50 9,52
2021 9,10 24,66 7,30 40,38 11,40 -0,87
2022 8,40 -7,69 7,90 8,22 11,90 4,39
X -4,60 -35,38 2,50 46,30 5,10 75,00
Vysvetlivky:

x = rozdiel medzi hodnotou eko-inovaéného indexu (2022, 2014) a percentualny rast/pokles
od roku 2014 do 2022.

Zdroj: viastné spracovanie podla Eurostatu — https://ec.europa.eu/eurostat/databrow-
ser/view/cei_srm030/default/table ?lang=en&category=cei.cei_srm

Udaje v tabulke 4 poukazuju na podiel materialov, ktory sa opatovne vyuZiva v hospodarstve,
k celkovym pouzitym materialom. ZvySovanie miery vyuzivania obehovych materialov prispie-
va k trvalo udrzatefnému rozvoju, ekonomickému rastu a najma ochrane zivotného prostredia.
Zvy$ené mnoZstvo znovu vyuzitych materidlov a ich predizeny Zivotny cyklus znizuje dopyt
po primarnych surovinach, ¢im sa minimalizuje ich vyCerpavanie. V roku 2014 najvys$Siu mieru
vyuzivania obehovych materidlov z krajin V4 a Rakuska zaznamenalo Polsko (~13 %) v po-
rovnani s EU (~11,10 %). Avak od roku 2014 nastal postupny pokles hodnoty aZ do roku 2022
(~8,4%), €o predstavuje percentualny pokles o viac ako 35 %. To by malo viest k reakcii Polska
na efektivnejsSie opatrenia v oblasti recyklacie. Najvyssi percentualny narast dosiahlo Slovensko
(vySe 89,5%) na hodnotu 9,1% a Cesko (~75%) na hodnotu ~11,9 v roku 2022. Nadpriemern
mieru vyuZivania obehovych materialov v roku 2022 zaznamenalo Rakusko (~13,8 %) a Cesko
(~11,9%) a podpriemernu mieru zaznamenalo Slovensko (~9,1 %), Pol'sko (8,4 %) a Madarsko
(7,9 %).
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Tab. 5 Emisie sklenikovych plynov z vyrobnych ¢innosti v rokoch 2014 az 2022 (v kg

na obyvatela)

Rok Eurépska unia %-narast Rakusko %-narast Slovensko | %-narast
2014 7 234,80 - 6 561,11 - 6 405,49 -
2016 7 269,87 0,48 6 464,02 -1,48 6 515,75 1,72
2018 7 224,86 -0,62 6 412,81 -0,79 6 633,77 1,81
2019 6 878,67 -4,79 6 733,23 5 6 145,98 -7,35
2020 6 192,65 -9,97 6 017,72 -10,63 5 635,45 -8,31
2021 6 543,66 5,67 6 421,10 6,7 6 232,71 10,6
2022 6 481,16 -0,96 6 063,70 -5,57 5 658,96 -9,21
X -753,64 -10,42 -497 .41 -7,58 -746,53 -11,65
Polsko Mad'arsko Cesko
2014 8 907,49 - 5 079,39 - 10 008,26 -
2016 9 279,49 4,18 5290,18 4,15 10 111,07 1,03
2018 9 670,24 4,21 5 565,00 5,19 9 963,44 -1,46
2019 9 237,05 -4,48 5421,99 -2,57 9 416,23 -5,49
2020 8 833,76 -4,37 5142,94 -5,15 8 426,28 -10,51
2021 9 706,93 9,88 5222,88 1,55 9 081,70 7,78
2022 9 587,31 -1,23 5102,02 -2,31 8 901,41 -1,99
X 679,82 7,63 22,63 0,45 -1 106,85 -11,06
Vysvetlivky:

x = rozdiel medzi hodnotou eko-inovaéného indexu (2022, 2014) a percentudlny rast/pokles
od roku 2014 do 2022.

Zdroj: vilastné spracovanie podla Eurostatu — Statistics | Eurostat (europa.eu)

Udaje v tabulke 5 predstavuji mnoZstvo emisii sklenikovych plynov v kg na obyvatela zo véet-
kych vyrobnych ¢innosti v hospodarstve sledovanych krajin. Nezahffiaju emisie z domacnosti.
Emisie sklenikovych plynov su hlavnou pri€inou globalneho oteplovania, a tym aj zmeny klimy.
Niz8ie hodnoty poukazuju na napredovanie krajiny smerom k udrzatelnejSiemu modelu hospo-
darstva. Z udajov v tabulke 5 vyplyva, Ze najvysSie emisie sklenikovych plynov zaznamenalo
Polsko (2022~9587 kg)). Podpriemerné hodnoty v porovnani s EU (2022~6481kg) zaznamenalo

Rakusko (~6063 kg), Slovensko (~5658kg) a Madarsko (~5102 kg).
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Tab. 6 Spotrebna stopa v intervale rokov 2014—-2022 (index, rok 2010 = 100)

Rok Eurépska unia %-narast Rakusko %-narast | Slovensko | %-narast
2014 101 - 101 - 103 -
2016 104 2,97 104 2,97 107 3,88
2018 108 3,85 104 0 111 3,74
2019 108 0 105 0,96 111 0
2020 103 -4,63 103 -1,9 111 0
2021 106 2,91 105 1,94 112 0,9
2022 109 2,83 107 1,9 119 6,25
X 8 7,92 6 5,94 16 15,53
Polsko Mad'arsko Cesko
2014 103 - 98 - 95 -
2016 111 7,77 102 4,08 101 6,32
2018 116 4,5 107 4,9 106 4,95
2019 116 0 108 0,93 107 0,94
2020 117 0,86 106 -1,85 103 -3,74
2021 122 4,27 108 1,89 111 7,77
2022 123 0,82 110 1,85 115 3,6
X 20 19,42 12 12,24 20 21,05
Vysvetlivky:

x = rozdiel medzi hodnotou eko-inovaéného indexu (2022, 2014) a percentudlny rast/pokles
od roku 2014 do 2022.

Zdroj: vlastné spracovanie podla Eurostatu: https://ec.europa.eu/eurostat/databrowser/
view/cei_gsr010/default/table ?lang=en&category=cei.cei_gsr

Udaje v tabulke 6 poukazuji na vplyv spotreby na Zivotné prostredie. Ukazovatel sa zame-
riava na pat oblasti spotreby: byvanie, spotrebice, mobilita, domace potreby a potraviny, a vplyv
na zivotné prostredie (Eurostat). NizSie hodnoty poukazuju na priaznivej$i stav monitorovanych
krajin.

Zaver

Prechod na obehové hospodarstvo je prilezitostou na zlepSenie udrzatelnosti, konkuren-
cieschopnosti a odolnosti hospodarstva. Monitoring indikatorov obehového hospodarstva za-
chytava taziskové oblasti obehového hospodarstva a ich stav prepojenia medzi obehovostou,
klimatickou neutralitou a ambiciou dosiahnutia nulového znecistenia. Revidovany ramec moni-
torovania obehového hospodarstva, ktory bol zverejneny Eurostatom dna 15.05.2023, poskytuje
komplexny subor indikatorov zoskupenych do piatich tematickych oblasti: 1. vyroba a spotreba;
2. odpadové hospodarstvo; 3. druhotné suroviny; 4. konkurencieschopnost a inovacie; 5. global-
na udrzatelnost a odolnost. Systém sledovania a merania priamych a nepriamych prinosov ich
implementécie v praxi prispieva ku klimatickej neutralite, zachovava biodiverzitu a ekosystémy,
zlepSuje bezpelnost dodavok a zmierfiuje strategicku zavislost' od surovin, vytvara primerané
miestne a zelené pracovné miesta a posilfiuje inovacie. Obehovost sa tak stava kli¢ovym nastro-
jom na posilnenie konkurencieschopnosti a ponuka prilezitost na zvySenie produktivity zdrojov,
zamestnanosti a rastu. Hlavnym zamerom hodnotenia obehovosti hospodarstva prostrednictvom
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analyzy jednotlivych ukazovatelov je stanovit' stratégie a zvolit vhodné opatrenia na dosahova-
nie ciela trvalo udrzatelného rozvoja. Politika EU by mala vyznamne prispiet k tomu, aby spo-
lo€nost dosiahla udrzatelny rozvoj, aby sme stabilizovali vplyvy na klimu na taku uroven, ktora
neprekroci limity Zeme. To predstavuje napr. dlhSie Zivotné cykly produktov, ktoré su odolnejSie
a opravitelné, €im sa dosiahne vy33ia miera recyklacie a niz8ia miera nerecyklovatelného mate-
rialu (Kollar — Matusova, 2023).
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Integrované manazérske systémy riadenia — akceleratory
cirkularneho modelu podnikania’

Integrated management systems — accelerators of the circular
business model

Vojtech KOLLAR* — Silvia MATUSOVA**

Abstract

The sustainable growth and competitiveness of businesses in a market-oriented environment
become the primary task of the management of all businesses. Management is a dynamic pro-
cess with sequential and ongoing functions. By linking sequential and continuous management
activities, an integrated management system enables organizations to fulfil their commitment to
sustainable development. An integrated management system plays an important role in the stra-
tegic management of the business and the development of the trust of stakeholders. The aim of
the paper is to clarify the essence and implementation of the circular business model and to point
out the necessity of applying integrated management systems in the circular economy.

Keywords:
circular economy, circular business model, integrated management system, standards

JEL Classification: M11, L23, L53, Q50, Q57

Uvod

Konkurencieschopnost je nielen podmienkou prosperity, prezitia a zakladnym atribatom uspe-
chu kazdého podnikatelského subjektu, ale aj radikalnych zmien vo vSetkych manazérskych
okolnostiach, v ktorych sa podnik nachadza. V podniku je potrebné posudit efektivhost mana-
zérskeho systému pri napinani jeho poslania, strategickych cielov a inovovat systém a aktivity
zamerané na identifikaciu, analyzu, monitorovanie a kontrolu procesov s vypracovanim opatreni
a zabezpecfovacich systémov udrzatelného rastu a rozvoja.

Manazment ako proces vyjadruje prakticku ¢innost manazéra, ktora predstavuje obstaravanie
zdrojov, subor aktivit na dosahovanie ciela — riadenie ich transformacie, riadenie vnutornych pro-
cesov, riadenie vztahov s vonkajSim prostredim, vytvaranie podmienok pre rozvoj organizacie,
ovplyviovanie a koordinaciu ¢innosti fudi na dosiahnutie cielov organizacie [6].

' Prispevok vznikol v rdmci rieSenia Medzinarodného projektu 1/2021-M Cirkularna ekonomika — akcele-
rator prechodu na klimaticky neutralne hospodarstvo (The circular economy is an accelerator of the transition
to a climate-neutral economy). 2021-2025. Vysokéa $kola ekonédmie a manazmentu v Bratislave, https://www.
vsemba.sk/VedaAVyskum/VyskumneProjekty/MedzinarodneProjekty
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Manazment tvori dynamicky proces so sekvenénymi a priebeznymi funkciami. Sekvenéné ma-
nazérske funkcie zahffiaju planovanie, organizovanie, vyber a rozmiestriovanie fudi, vedenie udi
a kontrolu [1].

Priebezné manazérske funkcie vyjadruju nepretrzitost a dynamickost manazmentu, kedze ide
o trvaly priebezny proces analytickej, rozhodovacej a realizanej ¢innosti [7].

Integrovany manazérsky systém previazanim sekvenénych a priebeznych manazérskych &in-
nosti umoZfiuje organizaciam spifiat svoj zavéazok vodi udrzatelnému rozvoju v oblasti vztahu ku
zakaznikovi, Zivotnému prostrediu, ochrane zdravia pri praci a manazérskej informacnej bez-
pecnosti a pod. [5].

Uspesnym vybudovanim integrovaného manazérskeho systému ziskavaju organizécie strate-
gické benefity, ktoré zahfiaju efektivny, jednotny, systémovy nastroj riadenia podnikovych hlav-
nych, manazérskych a pomocnych procesov, ktoré zahffiaju poziadavky externych a internych
zakaznikov, ochranu zdravia a zivotného prostredia pred moznymi environmentalnymi vplyvmi
svojich procesov a ich ¢innosti. ZlepSuju vztahy so subjektami verejnej spravy, odberatelmi a za-
kaznikmi. Z prevadzkového a manazérskeho hladiska benefity zasahuju do zodpovednosti a pra-
vomoci zamestnancov v jednotlivych procesoch a ¢innostiach [8].

Dal§im prevadzkovym benefitom je zavedenie systému transparentnej dokumentécie v oblasti
riadenia internych riadiacich, organizacnych, prevadzkovych dokumentov, ¢im je zabezpe€ena
preukazatelnost dodrziavania zakonnych a organiza¢nych povinnosti [5].

Vybudovanim, dokumentaciou a implementaciou procesne orientovaného systému riadenia
a jeho podsystémov v riadiacej sfére umoznuje zavedenie sofistikovanejsieho spdsobu riadenia,
zavedenie environmentalne vhodnejSich technoldgii, o prispieva k zlepSeniu environmentalne-
ho profilu organizacie, zniZzenie produkcie odpadov, ako aj k minimalizacii nakladov na napravu
pochybeni vo vyrobe alebo poskytovani sluzieb, zlepSuje kontroly ndkladov a Setrenia pri vstup-
nych materidloch a energiach.

Délezitym benefitom pre organizaciu je moznost dosiahnut vacsie ekonomické prinosy oproti
konkurencii, adekvatne postavenie na konkurenénom trhu, integrovany rast, zlepSenie podnika-
tel'ského profilu, zvySovanie moznosti uplatnenia na trhu ako aj zvySenie Ustretovosti (goodwill)
organizacie [4].

1 Budovanie integrovanych systémov vo firme

Vybudovanie integrovaného manazérskeho systému v podniku zavisi od rozhodnutia vrcho-
lového manazmentu organizacie. Vyhlasenie vrcholového manazmentu organizacie o trvalom
zlepSovani spravania prostrednictvom integrovaného manazérskeho systému zahffha nasledné
kroky, ktoré su zahrnuté do jednotlivych etap [3]:

1. Vytvorenie systému:
- Vypracovanie systému a relevantnej dokumentacie.

2. Uvedenie systému do praxe:
- Oboznamenie sa s dokumentaciou.
- Realizacia obsahov smernic a prikazov.
- Odstrafiovanie nedostatkov a nezhéd.

3. Udrziavanie systému v praxi:

- Internym spbsobom t. j. procesom sebaanalyzovania a sebahodnotenia, prostrednic-
tvom internych kontrol, auditov a preskimania systému samotnym manazmentom orga-
nizacie.

- Externym spdsobom t. j. analyzou a hodnotenim procesov prostrednictvom akreditova-
ného resp. notifikovaného certifikacného organu.
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Zavedenie integrovaného systému riadenia je dnes spojené predovSetkym s potrebou kom-
plexného riadenia podniku. Integrovany systém riadenia umoziuje splnit réznorodé poziadavky
tematickych medzinarodnych noriem. Efektivny systém riadenia je zaloZzeny na Struktirovanych
a optimalizovanych procesoch prostrednictvom jasnych pravidiel a uloh. Moderné systémy ria-
denia podla noriem ISO sa riadia rovnakou logikou, takzvanou Strukturou vysokej urovne, ale
pokryvaju rézne aspekty.

Integrovany systém manazérstva sa vztahuje na systém manazérstva vyssej urovne, v kto-
rom su integrované a prepojené aspor dve discipliny manazérstva, napriklad kvalita (ISO 9001)
a zivotné prostredie (ISO 14000), a tak vytvaraju jednotku manazérstva.

Dal$ie systémy riadenia, ktoré vstupuju do integrovaného manazérskeho systému, prezentuje
tabufka 1.

Tab. 1 Vybrané systémy riadenia

ISO 9001 | Manazérstvo kvality

ISO 13485 | Zdravotnicke pomdcky

ISO 14001 | Environmentalne riadenie

ISO 15378 | Primarne obalové materialy pre farmaceutické vyrobky
ISO 22000 | Bezpecnost potravin a krmiv

ISO 26000 | Manazment udrzatelnosti

ISO 27001 | Bezpecénost informacii

ISO 45001 | Bezpecnost a ochrana zdravia pri praci

ISO 50001 | Energeticky manazment

Zdroj: vilastné spracovanie

Integrované systémy manazérstva ako nastroje efektivneho usmerfiovania a riadenia orga-
nizacie pomahaju najst dobrd rovnovahu medzi dynamikou a stabilitou, medzi o¢akavaniami
zakaznikov a ziskovostou v €ase zmien. VSetky spolo€nosti a organizécie, bez ohladu na ich
velkost, typ a odvetvie, maju z efektivneho integrovaného systému riadenia rovnaky prospech.

Integrované systémy manazérstva sa zameriavaju na poziadavky zakaznikov, inych zaintere-
sovanych stran, otazky udrzatelnosti a poskytuju podnikom rozhodujucu podporu pri UspeSnom
plneni vyziev trhu a spolo¢nosti. Su prevenciou pri predchadzani chybam, identifikacii prilezitosti
arizik a plneni poziadaviek vSetkych zainteresovanych stran. Zarover ulahc¢uju prispdsobovanie
organizacie na neustale sa meniace podmienky tym, Ze ako normativne systémy riadenia su bu-
dované na rovnakych principoch (Tabulka 2).

Tab. 2 Principy systémov manazérstva

Jednotné Struktury a jasné zodpovednosti
Transparentné a stabilné postupy a procesy
Organiza¢né ukotvenie procesu neustaleho zlepSovania
Dobry zaklad odolnej a perspektivnej podnikovej kultury
Vyrazna spokojnost zakaznikov a zamestnancov

Vyrazné znizenie nakladov vdaka prevencii chyb
Systematické dosahovanie stanovenych podnikovych cielov
Vacsia pravna istota vd'aka minimalizacii rizik

LepSia reputacia a lahsi pristup na nové trhy

Zdroj: vlastné spracovanie
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Kazdy integrovany systém manazérstva by sa mal prispdsobit' konkrétnym potrebam a cielom
organizacie. Preto jeho vznik a zavedenie ma individualny kontext na poZiadavky noriem a cesty
ich implementacie a prispésobenia pre danu organizaciu. To zahffia aj intenzivnu komunikaciu
medzi vSetkymi zainteresovanymi stranami.

Ciefom kazdého vedenia podniku je €o najefektivnejSie fungovanie na zaklade jednoduchych
a logickych procesov so zdmerom dosiahnut dokonaly sulad s okolitym podnikatel'skym prostre-
dim. VSetky systémy v spolo¢nosti by mali byt integrované do jedného systému, aby tak obme-
dzili duplicitu a zvysili efektivitu.

V praxi predstavuje integrovany systém riadenia zlic¢enie existujlucich formalnych systémov
a zavedenie Specifickych osved€enych postupov v celej organizacii. Integracia systémov riade-
nia zamedzuje prekryvanie ¢innosti, zabezpecuje efektivnejsie vyuzitie Casu manazmentom. Vy-
uzivanie zdrojov je hospodarnejsie pre ucinnejSiu implementaciu a spravu systémov, prinasa do-
siahnutie nakladovo efektivnejSej certifikacie a znizovanie Unavy z internych a externych auditov.

Integrovany systém riadenia spaja relevantné ciele riadenim suvisiacich manazérskych, hlav-
nych a pomocnych procesov, ¢o prinaSa pre organizaciu neustale zlepSovanie a rozvoj svojej
vykonnosti s ohfadom na udrzatelnost, ochranu zivotného prostredia, spokojnost zakaznikov
a zamestnancov.

2 Principy cirkularnej ekonomiky

Cirkularna ekondmia, nazyvana aj obehové &i zelené hospodarstvo, sa ako mySlienkovy smer
zacala objavovat na zaliatku 21. storoCia. NajjednoduchSie by sa dal definovat, ako Siroka spo-
lo€enska dohoda o uprednostneni takych parametrov ekonomického prostredia, ktoré by mali
mimo iného viest z hladiska efektivity vyuzitia surovin, k Uplne kvalitativhe novym produktivnym
cyklom [2].

Pojem cirkularna ekonomika je odvodeny od predstavy obmedzenia vyuzivania pévodnych
zdrojov, spojeny s maximalnym zavadzanim cirkularnych vyrobnych retazcov. Z tohto hladiska
ide o zaistenie obehu materialu a o zasadnu zmenu zhodnocovania odpadu. Je jasné, Ze upl-
ny cirkularny systém v podstate existovat nemdze, kedze tomu brania opotrebovanie materialu,
energetické straty, degradacia materialu, vyrazne energeticky naroéné technologické postupy.

Délezité je zamerat sa na produkéné cykly tak, aby sa zaistila maximalna recyklacia suro-
vin pri efektivnom vyuzivani prirodnych zdrojov u¢innym zhodnocovanim pouzitych materialov,
produktov a komponentov. Opakovany navrat do technického a biologického cyklu predstavuje
uzavretie materialovych tokov, ¢o radikalne minimalizuje odpad a naklady na materialové vstupy
a energie potrebné pre vyrobu novych vyrobkov.

Hlavné ¢&rty tohto konceptu su vyuzivanie obnovitelnych zdrojov energie, ekoinovacie, prena-
jom, zdielanie, opatovné vyuzivanie, recyklovanie vyrobkov, ¢i podpora lokalneho obchodu. Po-
dobne ako ostatné ekonomické modely, ani cirkularna ekonomika sa neda zaviest bez zabezpe-
Cenia trvalej financnej udrzatelnosti ¢innosti vSetkych podnikov v hodnotovom retazci. Cirkularna
ekonomika preto prichadza s balikom inovacii v oblasti navrhu (dizajnu) produktov, podnikatel-
skych modelov, vyroby produktov, ich prevadzky, servisu a spotreby.

Efektivny prechod linearneho podnikatelského modelu na obehovy model je podporovany me-
dzinarodnymi normami, ktorych prijatim v organizécii mozno vybudovat' integrovany manazér-
sky systém. Takyto systém mdze organizacii poskytovat udrzatefnejSie a ambiciéznejSie rieSenia,
zlepSovat vztahy so zainteresovanymi stranami, zapajat sa do efektivnejSieho plnenia dobrovol-
nych a zakonnych povinnosti, prispiet k zmierneniu zmeny klimy a adaptacii na fiu, zvysit odol-
nost voci nedostatku zdrojov a inym environmentalnym, socialnym a ekonomickym rizikam.

Britska norma BS 8001:2017 prezentuje Sest’ kli€ovych principov cirkularnej ekonomiky, ktoré
umoznuju organizaciam vytvarat' a zdielat vacsiu hodnotu v ramci spolo¢nosti a zarover zabezpedit
kvalitu a odolnost ekosystémov, ¢o v koneénom dbsledku podporuje udrzatelnu buducnost.
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Tab. 3 Klu€oveé principy cirkularnej ekonomiky podla normy BS 8001:2017

1 | Systémové myslenie: pochopenie toho, aky méa vase podnikanie dopad na cely ekosystém

2 | Inovacie: riadenie zdrojov v zaujme vytvorenia vacsej hodnoty

3 Spravovanie: prevzatie zodpovednosti za dopady dominového efektu vyplyvajuce z podnikatel-
skych €innosti

4 Spolupraca: zabezpecenie benefitov na trovni celého systému prostrednictvom intenzivnej spolu-
prace v ramci hodnotového retazca

Optimalizacia hodnét: udrziavanie ¢o najvyssej hodnoty a funkénej kvality materialov

6 | Transparentnost: zverejnenie environmentalnych vplyvov vSetkych podnikatelskych ¢innosti

Zdroj: vlastné spracovanie

Podstatou systémového pristupu v kontexte normy BS 8001:2017 je pochopenie podstaty
obehového hospodarstva, najma hospodarskeho modelu, ktorého ciefom je efektivne vyuzivat
zdroje, minimalizovat mnoZstvo odpadu a udrzat produkty a materidly v obehu ¢o najdlhSie.
V systémovom pristupe nie je ciefom navrhnut lepSi produkt v porovnani s tym, o uz mame
na trhu, ale pozriet sa na rieSeny problém a navrhnut' lepSie rieSenie.

Norma BS 8001:2017 povaZzuje za inovaciu kazdu ¢innost, ktora generuje novy vystup alebo
vysledok s realizovanim a redistribuciou hodnoty. Cirkularna ekonomika v realnom zivote nazna-
Cuje, ze produkty, procesy a technoldgie sa musia navrhovat su€asne s ohladom na niekolko
cielovych funkcii. V kontexte normy BS 8001:2017 to znamena, Ze spolo¢nost je zodpovedna
za vSetky dosledky svojich manazérskych rozhodnuti vo vztahu k navrhu produktov, ich vyrobe
a vyuzivaniu, ako aj k ukonceniu ich Zivotnosti.

Ako zdoéraznuje norma BS 8001:2017, je menej pravdepodobné, Ze jednotlivé organizacie
budu schopné zaviest principy obehovej ekonomiky vo svojom podnikani a podporit prechod
na ekologickejSi a spoloCensky zodpovednejSi podnikatelsky model bez spoluprace. V cirku-
larnej ekonomike su klu€ovymi charakteristikami podnikatelského modelu orientacia na Zivotny
cyklus, zodpovednost a vlastnictvo. To znamena, Ze v cirkularnej ekonomike hovorime o systé-
movych inovaciach, ¢ize jednotlivé spolo€nosti zavisia od vyzretosti dodavatelov vo vznikajucich
hodnotovych retazcoch.

V sulade s cirkularnou ekonomikou teda nie je cielom optimalizovat zisk, ale skér hodnotu.
Podstatou optimalizacie hodnoty v cirkularnej ekonomike je hladanie alternativnych rieseni, pri
ktorych je za danych podmienok dosiahnuty najvy$si mozny vykon. Tak dochadza k maximaliza-
cii uzitocnych a ziaducich faktorov pri minimalizacii Skodlivych faktorov.

Spolo¢nosti musia systematicky pracovat na zabezpeceni sledovatelnosti vyuzivanych mate-
rialov, ich pdvodu a vyrobcov. Okrem toho su zodpovedné aj za dopad svojej €innosti na zivotné
prostredie, ktory je mozné spoznat vdaka vyskumom zameranym na zistovanie a pochopenie
ucinkov vyuzivanych materidlov a procesov na jednotlivé zlozky prirodného prostredia. Princip
transparentnosti spociva aj v akceptovani skutonosti, Zze spolo€nosti zaoberajuce sa odpadmi
sa nesnazia dosiahnut nulovy objem odpadu v linearnej ekonomike, ale skér najst v kazdom od-
pade istu hodnotu.

3 Nova séria noriem ISO 59000 pre obehové hospodarstvo

Implementacia zasad obehového hospodarstva v organizaciach a obchodnych modeloch sa
premieta aj do budovania integrovanych manazérskych systémov, v ktorych sa aplikuju prvé na-
vrhy noriem série 59000 o obehovom hospodarstve. Tieto navrhy su sucastou technickej prace
vypracovanej technickou komisiou ISO/TC323 zaloZenou v roku 2018.
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Ciefom medzinarodnych noriem v predmetnej oblasti je Standardizacia principov obehove;j
ekonomiky, vytvaranie ramcov, pozZiadaviek, smernic a podpornych nastrojov na realizaciu aktivit
vSetkymi zainteresovanymi organizaciami s cielom maximalizovat ich prispevok k trvalo udrza-
tefnému rozvoju.

Séria 1SO 59000 o obehovom hospodarstve bude pozostavat celkovo zo siedmich noriem,
ktoré su znazornené na obrazku 1.

Obr. 1 Séria ISO 59000 o obehovom hospodarstve
Normas ISO 59000

ECONOMIA CIRCULAR ECONOMIA CIRCULAR ECONOMIA CIRCULAR
Termlpolng[a’, principlos y Directrices sobre la Materiales secundarios -
orientacion para la transicion de modelos de Principios, sostenibilidad
implementacién negocio y redes de valor y requisitos de
trazabilidad

A———

efinicién arbitraria de indicadores
E que representen cada categoria i Iso 59020
N,

\ -

ECONOMIA CIRCULAR
Medicién y evaluacién de la circularidad

Entrada de Salida de Residuos y A
recursos recursos emisiones e

v Ejemplos v Revisién
ISO 59040 ISO/CD TR 59031 ISO/CD TR 59032.2
ECONOMIA CIRCULAR ECONOMIA CIRCULAR - ECONOMIA CIRCULAR -
Hoja de datos de Enfoque basado en el Revisién de la
Circularidad del rendimiento — Andlisis de implementacién del
Producto casos de estudio modelo de negocio

Zdroj: https://grunver.com/economia-circular-aplicada-normas-iso-59000-grunver/

Norma ISO 59004 je zakladnym prvkom implementacie obehovej ekonomiky vo firme. Ako
komplexna norma slizi na integraciu principov obehového hospodarstva do procesov vo firme.
Bez ohladu na velkost, typ alebo odvetvie ponuka tento Standard holisticky rdmec na podporu
trvalo udrzatelného riadenia a obnovy prirodnych zdrojov, ktory je mozné prispdsobit jedinecné-
mu organizacnému kontextu firmy.

ISO 59004 vymedzuje Styri zakladné opatrenia na dosiahnutie obehového hospodarstva:

1. Vytvaranie pridanej hodnoty: Navrhujte produkty, sluzby a obchodné modely, ktoré vytvara-
ju dodatoénu hodnotu pocas celého zivotného cyklu.

2. Zachovanie hodnoty: Maximalizujte vyuZitie a predizte Zivotnost produktov, komponentov
a materidlov prostrednictvom zdiefanych platforiem, opatovného pouzitia a repasovania.

3. Regeneruje ekosystémy Implementuje regeneracné postupy na zabezpecenie dlhodobe;j
odolnosti a produktivity prirodnych ekosystémov.

4. Obnova hodnoty: Implementujte efektivne systémy zberu, triedenia a recyklacie, aby ste
ziskali hodnotu z tokov odpadu.

77



Verejna sprava a regionalny rozvoj

Aspekty obehového hospodarstva pokryvaju navrhy noriem:

* 1SO 59004: Cirkularna ekonomika , Terminoldgia, principy a navod na implementaciu.” Je
uréena pre sukromné alebo verejné organizacie, ktoré konaju individualne alebo kolek-
tivne, bez ohladu na ich typ alebo velkost, a nachadzaju sa v akejkolvek jurisdikcii alebo
pozicii v ramci Specifického hodnotového retazca alebo hodnotove;j siete.

» ISO 59010: Cirkularna ekonomika ,Smernica pre prechod obchodnych modelov a hodnoto-
vych sieti“. Vztahuje sa na akukolvek organizaciu zaoberajucu sa produktmi alebo sluzba-
mi bez ohladu na jej velkost, sektor alebo region.

* 1SO 59020: Cirkularna ekonomika ,Meranie a hodnotenie cirkularity (obehovosti)“. Ramec
pouzivany na urcenie ucinnosti obehovych akcii vykonavanych verejnymi a sukromnymi
organizaciami. Jeho u¢elom je pomahat organizaciam pri zhromazdovani potrebnych infor-
macii, ktoré umoznia obehové ekonomické postupy, ktoré minimalizuju vyuzivanie zdrojov
a/alebo umoznuju obehovy tok zdrojov, €o prispieva k trvalo udrzatelnému rozvoju.

Integrovany manazérsky systém vychadza z vizie integracie generickej Struktdry medzina-
rodnych Standardov, tykajucich sa manazérstva kvality, environmentalneho manazérstva, ma-
nazérstva bezpecnosti a ochrany zdravia pri praci, manazérstva kapitalu, ale aj manazérstva
bezpec&nosti informacnych systémov, orientovanych a zacielenych na trvalo udrzatefny rozvoj
a implementaciu principov obehového hospodarstva v organizacii.

Genericka Struktura Standardov manazérskych systémov je hlavhym predpokladom a aspek-
tom ich integréacie. Je to ich schopnost, na baze procesov, zlU¢it sa do jediného, integrovaného
manazérskeho systému, pricom kfu€ovymi segmentmi Cinitelov, ktoré ho ovplyvnuju, zostavaju
zakaznici a dodavatelia, spolo¢nost a verejnost, zamestnanci a akcionari. Integrovany manazér-
sky systém poskytuje moznost potvrdit dosahovanie cielov trvalo udrziavatelného rozvoja orga-
nizacie a jej transformacie na cirkularny model podnikania v spolo¢nosti.

Zaver

Integrovany manazérsky systém v dneSnej narocnej dobe turbulentnych zmien determinova-
nych digitalizaciou, nastupom umelej inteligencie, zmenou vzorca produkcie a spotreby nie je
nadstandardom, ale nevyhnutnostou pre zabezpecenie dlhodobej konkurencieschopnosti orga-
nizacie. Na druhej stane integrovany manazérsky systém neznamena automaticky zlep$enie ria-
denia a vystupov organizacie, kedZe je to dlhodoby proces, ktory by v kone€¢nom dbésledku mal
viest' k zlepSovaniu spokojnosti zakaznikov a zainteresovanych stran, efektivnosti, znizovaniu
nakladov, redukcii rizik, zvySovaniu produktivity prace, environmentalneho povedomia, zame-
dzeniu urazov pracovnikov, lepSej kvalite pracovného prostredia, transparentnosti zodpovednosti
za procesy, ktoré su prinosom pre koexistenciu ekonomického a ekologického systému.
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Postavenie SR v ramci obchodnej vymeny medzi clenskymi
krajinami EU

Standing of the Slovak Republic in trade between EU Member
States

Jozef KONDEK*

Abstract

In this thesis we are concerned with international trade. The first part of the thesis forms the con-
ceptual basis of the theoretical development of international trade. The second part is devoted
to the analysis of the environment of the Slovak Republic based on macroeconomic indicators.
The third part of the thesis deals with trade, services and proposals to improve, strengthen and
promote international trade within the European Union. The aim of the thesis is based on a sys-
tematic review and analysis of the position of the Slovak Republic in international trade, with an
emphasis on cross-border trade with major trading partners in goods and services, to propose
recommendations that would lead to the improvement of the position of the Slovak Republic as
well as the EU in international trade.

Keywords:
trade, international trade, commodities, economic growth, gross domestic product, inflation
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Uvod

Obchod a obchodovanie s tovarom a sluzbami je staré ako ludstvo samé. Vymena tovarov
na lokalnej urovni prebiehala v kazdej krajine, v kazdom narode. Vplyvom nedostatku zdrojov boli
ludia nuteni hfadat obchodnych partnerov mimo svoje tzemie a tak sa postupne obchod rozsiril
za hranice domacej krajiny, ¢im sa zacal formovat a vyvijat’ cezhrani¢ny obchod, kde sa tiez po-
nukali prebytky zo svojej vyroby. Obchodné stratégie prechadzali po¢as storo¢i mnohymi zmena-
mi a vyvijali sa postupne do podoby, aku nadobudaju dnes.

Prvu ucelenu podobu dostal medzinarodny obchod uz v 16. storoCi v Anglicku, kedy anglicky
obchodnik Mun predstavil svoju prvu pisomnost tykajucu sa medzinarodného obchodu. U&enie
merkantilizmu sformované obchodnikom sa datuje az do prvej polovice 18. storoc¢ia. Na u¢enie
merkantilizmu nadviazalo dalSie u€enie charakteristické prvkami pociatku kapitalizmu, priemy-
selnej revollucie a rozmachom zahraniéného obchodu. Nasledovna tedria poukazala na slobod-
ny medzinarodny obchod, teda na volnu trhovu ekonomiku. Postupom ¢asu sa tedrie menili, az
dospeli do dnesSnej podoby, kde sa tedria medzinarodného obchodu zameriava na zamedzenie
zvySovania nakladov s vysokym objemom produkcie.

Analyzou vyvoja globalneho hospodarstva odbornici prisli na fakt, ze existuje priama suvislost
medzi svetovym obchodom a rastom HDP jednotlivych krajin zapojenych do medzinarodného
obchodu.

* Mgr. Jozef Kondek, Vysoka $kola ekondmie a manazmentu v Bratislave, Ustav ekonémie a manazmentu,
Katedra ekonémie a financii, Furdekova 16, 8451 04 Bratislava, e-mail: jozef.kondek@vsemba.sk
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Medzinarodny obchod ma velky vplyv na plnenie Uloh na mikroekonomickej a makroekono-
mickej urovni. Vyvoj medzinarodného obchodu ovplyvnil krajiny celého sveta ako aj ekonomiku
a hospodarstvo Slovenskej republiky.

Po vstupe SR do EU sa vytvoril novy otvoreny komerény priestor, ktory ovplyvnil zmeny
a vztahy obchodného charakteru. Otvoreny priestor medzinarodného obchodu vplyval na hospo-
darstvo a ekonomicky rast krajiny. Partnermi obchodovania sa stali nielen &lenské $taty EU, ale
i krajiny mimo Eurozoénu. Slovensko zacgalo viac obchodovat na medzinarodnych trhoch, a tym
sa zvySil ekonomicky a hospodarsky rast krajiny. Medzinarodny obchod pre SR predstavuje je-
den z vyznamnych faktorov, ktory prispieva velkou ¢astou k ekonomickej stabilite. Najvyznam-
nejSim odvetvim podporujucim ekonomicky a hospodarsky rast SR je priemysel a velkoobchod
a maloobchod.

Ciefom prace je na zaklade systematického preskimania a analyzovania postavenia SR
v medzindrodnom obchode, s dérazom na cezhrani¢ny obchod s vyznamnymi obchodnymi part-
nermi tovaru a sluzieb navrhnut odportéania, ktoré by viedli k zlepSeniu postavenia SR ako aj EU
v ramci medzinarodného obchodu. V praci identifikujeme nedostatky a silné stranky SR. Na za-
klade ziskanych informacii navrhneme opatrenia, ktoré budu smerovat k posilneniu postavenia
a zlepSenia konkurencieschopnosti SR v medzinarodnom obchodnom priestore. Makroekono-
mické ukazovatele vyuzivame ako hodnotiace kritéria, ktoré slizia na lepSie pochopenie pozitiv-
nych a negativnych dopadov na hospodarstvo nielen SR, ale aj EU.

Pre naplnenie ciefa, praca vyuziva rozne vedecké metddy akymi su vedecka abstrakcia, analy-
za a naslednd syntéza. V praci su pouzité metddy indukcie a dedukcie a tiez analyza ¢asovych ra-
dov s naslednou komparaciou udajov v spojeni s vybranymi matematicko-statistickymi metédami.

V prispevku sa zaoberame historickym vyvojom medzinarodného obchodu, ktory sa dlhé roky
formoval a preSiel roznymi transformaciami az nadobudol podobu v akej ho pozname dnes. Bliz-
Sie klasifikujeme a definujeme jednotlivé funkcie a ulohy medzinarodného obchodu ako aj moz-
nosti, ktoré vedu k podpore a naopak k bariéram v zahranicnom obchode. Prva ¢ast prispevku
tvori pojmotvorny zaklad pre lepSie pochopenie nadvéazujucich dvoch kapitol.

Dalej je prispevok zamerany na vyvoj Slovenskej republiky po vstupe do Eurdpskej Unie
od roku 2004 az po sucasnost. Na zaklade Statistickych udajov sa podrobne zaoberame analy-
zou jednotlivych makroekonomickych ukazovatefov, v pripade ktorych méa medzinarodny obchod
velmi vyznamné postavenie ako aj ekonomicky rast a upevnenie a posilnenie stability krajiny.
Na zaklade udajov analyzujeme import a export a jednotlivé komodity aj v ramci sektorovej Struk-
tary, ktoré su jednym z kfuCovych faktorov medzinarodného obchodu. Zaoberame sa silnymi
strankami v ktorych v ramci exportu krajina dlhodobo dominuje a poukazujeme na slabSie ale
taktiez vyznamné stranky, ktoré by bolo vhodné v ramci vyvozu posilnit a tym tak prispiet k vys-
Sej miere rastu HDP.

Prispevok poskytuje prehlad o obchode a tovaroch v ramci krajin EU Pre jednoduchsie pocho-
penie uvadzame grafické znazornenie vyznamnych obchodnych partnerov SR v ramci EU a tiez
graficky znazorfiujeme hodnoty exportu podfa jednotlivych kategérii tovarov. Osobitnu €ast venu-
jeme podpore medzinarodného obchodu v kontexte vytvarania réznych dohdd EU s tretimi kra-
jinami. V zavere kapitoly sa venujeme na zaklade ziskanych informacii navrhom, ktoré by viedli
k podpore medzinarodného obchodu krajin EU.

1 Medzinarodny obchod a jeho zakladné teoretické vychodiska

Medzinarodny obchod presiel mnohymi vyvojovymi obdobiami a dospel k dnesnej podobe.

1.1 Vymedzenie pojmu obchod a medzinarodny obchod

Obchod ako $pecifickd ¢innost mézeme povazovat za jednu z najstarSich ¢innosti. Prvé ob-
chodné styky siahaju niekolko tisic rokov do minulosti, kedy fungoval ako vymenny obchod,
¢ize vymena tovaru za tovar. Obchod ako samostatna ¢innost sa zacina objavovat na rozhrani
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otrokarskej a rodovej spolo¢nosti. Vyvojom spolo¢nosti a vdaka novym technolégidm sa niekolko
storo¢i obchod vyvijal az nadobudol dnes$nu podobu.’

Obchod je svojou podstatou spojovacim ¢lankom medzi hospodarskymi odvetviami rézneho
charakteru. Je procesom, ktory umoznuje prostrednictvom nakupu a predaja vymenu tovarov
a sluzieb.?

Obchod mozno chapat ako aktivity, ktoré suvisia s predajom, ndkupom, pripadne vymenou
sluzieb a tovarov. Tieto ¢innosti sa vykonavaju medzi fludmi alebo krajinami. Obchod nemozno
chapat len ako subor ¢innosti, ktoré su realizované pre zabezpecenie nakupu a predaja, ale
obchod zahfia aj podnikatel'ské subjekty a organizacie, ktoré sa takouto ¢innostou zaobera-
ju.s

Medzinarodné vztahy su chapané ako viacstranné vztahy krajin medzinarodného spolo¢en-
stva v SirSom ponimani. Nedotykaju sa len krajin, ale aj pravnickych a fyzickych os6b v oblasti
MEV.

Historicky jednu z najvyznamnejSich zloziek MEV predstavuje medzinarodny obchod s pro-
duktami resp. vyrobkami a sluzbami.*

MEV maju vyznamny vplyv na internd situaciu vSetkych zu€astnenych subjektov a taktiez
ovplyvAuju aj zahrani¢nu diplomaciu a politiku.

V sucasnej dobe Staty s krajinami Medzinarodného prava vstupuju aj do inych vztahov ako
v minulosti na politickej rovine a to napriklad socialnych, kultdrnych, a ekonomickych vztahov.

MEV rozumieme:

- prepojenie réznych ekonomik, teda vztahy, ktoré presahuju hranice jedného Statu a su
zamerané predovsetkym na rozvoj hospodarskej spoluprace a kontaktov;

- vztahy, ktoré smeruju k nadnarodnej previazanosti;

- jednotlivé ekonomické subjekty a ich vztahy na medzinarodnej trovni.®

Velakrat sa hovori, Ze zla hospodarska politika odraza rozpory medzi odbornikmi, zZe keby
vSetci ekonomicky profesionali davali rovnaké rady, hospodarska politika by bola spravna. Eko-
némovia maju Casto protichodné nazory, ale v otazke medzinarodného obchodu boli spolu zajed-
no, dokonca aj pred Adamom Smithom existoval jednotny nazor, Zze volny obchod je pre vSetky
krajiny prospesny aj ked boli cez to v§etko zavadzané colné pravidla.”

NajstarSia forma vztahov medzi jednotlivymi nadnarodnymi ekonomikami je medzinarodny
obchod. Medzinarodny obchod predstavuje vztahy spojené so vzajomnou vymenou tovarov me-
dzi ekonomickymi celkami na nadnarodnej urovni. Internacionalizicia vyroby tvori su€ast sve-
tového obchodu a tvori jednu zo zdkladnych podéb medzindrodného obchodu prostrednictvom
¢oho sa vymiefia produkcia vytvorena medzinarodnou delbou prace, a ktora umoznuje Speciali-
zovat sa krajinam na produkciu takych produktov resp. tovarov, pre ktoré ma hospodarstvo kra-
jiny najefektivnejsie podmienky.8

Medzinarodny obchod by v pripade uzavretych hranic nemal az tak nezastupitelné miesto
¢o sa rozSirovania spotrebnych moznosti tyka, pretoze by neumoznoval krajinam spotrebovat
vacsSie mnozstvo tovaru ako by spotrebovala. Otvorenost hranic je v tomto désledku velkym

' RIHA, D. 2021. Rozvoj obchodnich a vyjednévacich dovednosti. s. 27

2KITA, J. 2017. Nakup a predaj. Obchodné funkcie priemyselnych podnikov. s. 14

3 CIHOVSKA, V. - MATUSOVICOVA, M. 2016. Obchodny manaZment. s. 13

4+ KOLLAR, V. - MATUSOVA, S. 2022. Podnikanie na jednotnom trhu EU. s. 11

5 STACHOVA, P. - PASKRTOVA, L. 2015. Medzinarodné ekonomické vztahy. s. 10

6 STACHOVA, P. - KOTTULOVA, J. — PASKRTOVA, L. 2019. Medzinarodné ekonomické vztahy v 21.
storo¢i. s. 14

" FRIEDMAN, M. — FRIEDMAN, R. 2020. Svoboda volby. s. 56

8 TANCOSOVA, J. — FABUS, M. — LINCENY], J. 2020. Vznik a vyvoj medzinarodného podnikania a ma-
naZmentu. s. 13
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prinosom, kedzZe krajine dava moznost rozSirenia tovarov spotreby o také statky, ktoré nie je
mozné alebo krajiny nie si schopné z réznych dévodov vyrobit.°

Medzinarodny obchod tvori sugast svetového obchodu, pod ktorym sa rozumie obeh s tova-
rom a sluzbami na globalnom trhu.

Svetovy obchod je suétom obchodov vSetkych krajin sveta v zahraniéi (v cudzine, mimo do-
mace;j krajiny), kde dochadza k obehu sluzieb a tovarov na urovni svetového trhu.

Svetovy trh chapeme ako priestor, kde sa svetova ponuka tovarov uréitého charakteru streta-
va s dopytom zo sveta (po urcitych tovaroch).®

Zahraniény obchod predstavuje formu medzinarodnych ekonomickych vztahov spojenych
s cirkularitou tovarov a sluzieb v podobe nakupu a predaja s krajinami zo zahranicia. Tvori su-
Cast reprodukéného procesu krajiny, pricom zastdva samostatné postavenie a pozostava najma
z exportu a importu krajiny.

Je velmi dblezitym faktorom v ekonomike, kedZe zabezpecluje rast a rozvoj krajiny na zaklade
vyuzivania komparativnych vyhod."

Medzinarodné podnikanie definujeme ako obchodno-vyrobnu €innost presahujucu hranice
narodnych ekonomik a tuto situaciu moézeme vidiet na obrazku.

Obr. 1 Medzinarodné podnikanie a jeho vzajomné suvislosti
Svetovy obchod

Medzinarodny obchod
» Zahranicny obchod

G

Zdroj: KOZAKOVA, J.— HUDAKOVA, M. — FILOVA, A. 2021. Medzinarodny manazment
a podnikanie v multikulturalnom prostredi. 16 s."

1.2 Ulohy a funkcie medzinarodného obchodu

Analyzy dlhodobého charakteru spojené s vyvojom svetového hospodarstva poukazuju
na fakt, Ze jeho suvislost je vymedzend vyznamnymi dejinnymi, ekonomickymi, spoloCensky-
mi a politickymi napredovaniami. Vyznamni profesionali ekonomickych teérii ako napriklad P. A.
Samuelson, A. Maddison, M. Porter, ale i mnoho inych kladu priamu suvislost medzi internacio-
nalnym obchodom a rastom HDP. Tvrdenim poukazuju na jeho ¢asovo rozdielny a teritorialny
pokrok, ktory sa jasne preukazal vo vyvoji celosvetového hospodarstva a tym aj v medzinarod-
nom obchode a opacne. ZvacSovanie obchodu v ponimani prirodzeného rastu zaujmu o tovary

® KOLLAR, V. - MATUSOVA, S. 2022. Podnikanie na jednotnom trhu EU. s. 11

10 STACHOVA, P. — PASKRTOVA, L. 2015. Medzinarodné ekonomické vztahy. s. 36

" Tamtiez. s. 37

2 KOZAKOVA, J. — HUDAKOVA, M. — FILOVA, A. 2021. Medzinérodny manaZment a podnikanie v multi-
kulturalnom prostredi. s. 16
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a sluzby napomahalo zvySeniu rastu HDP. Takyto vyvoj vzajomnych vazieb rozliSuje 5 zaklad-
nych faz, kde vyznam prepojenia medzi vyvojom medzinarodného obchodu a déchodku je roz-
dielny."®

Stadium jednotlivych vlastnosti hospodarskeho rastu dokumentuje, Ze &m mensi ekonomic-
ky rozmer danej krajiny je a ¢im vacsi je nedostatok zdrojov rastu, tym vznika akutna potreba
zapojit krajinu do medzinarodného obchodu. Nijaka krajina nedokaze vylucit nizku vstrebatelnu
schopnost’ vnutrostatneho trhu, nedostatok surovin a zdrojov, nedostatok kvalifikovanej pracov-
nej sily alebo neefektivnost vyuzitia rieSit inak ako prili§ vysoké vstupy kompenzovat lacnejSimi
prisunmi zo zahranicia.™

Zaroven sa v inej ekonomickej Casti krajiny vytvaraju také podmienky, kedy krajina zostava
konkurencie schopna pri predaji a v ramci predaja financuje vlastny dovoz. Pri takychto podmien-
kach je krajina schopna zachovat' politicko-hospodarsku stabilnost a svoj stav v internacional-
nom prostredi. Tato ekonomicka dimenzia tiez ako vyznamny ukazovatel prosperity a celkovy po-
diel na zahrani€nom obchode je vyhodnoteny pomocou miery funkénej otvorenosti. Ak je vysoka
otvorenost krajiny, znamena to, Ze krajina nedisponuje dostatkom zdrojov, pripadne je narodna
Specializacia vysokda, hospodarstvo krajiny sa dostava do stavu, kedy musi vyuZit svoje vyhody
v obmedzenych trhovych odvetviach. Nadmernu otvorenost méze spdsobit i nevhodné nastave-
nie rastovych pomerov.'s

Ako vysledok prehibenia zapojenia nacionalnej ekonomiky do cezhraniéného hospodarstva,
kde miera otvorenosti vnutorného trhu je vyznamnym prvkom frekvencie pristupu na internacio-
nalny trh, expanzia exportu, roz¢lenenie a racionalizacia importu. Toto uplatnenie rozmachu tak-
tiky akceptujuc nové moznosti umoznujice pristupom na trh sa odrazaju na hospodarskom raste
expandujucej krajiny."®

Funkcie medzinarodného obchodu

Medzinarodny obchod vo svojej obojstrannej podobe ma velky vyznam pri plneni tloh na ma-
kroekonomickej a mikroekonomickej Urovni a tiez napomaha k dlhodobo udrzatelnej hospodar-
skej stabilite a eliminovaniu rozdielnych tzemnych pomerov, ktoré sa tykaju rozdielneho miest-
neho rozlozenia komparativnych vyhod zdrojov surovin, infrastruktur, industrialnej zakladne
a dusevného majetku."

Funkcie, ktoré medzinarodny obchod v procese vykonava napomahaju lepSiemu pochopeniu
procesu prepojenia ekonomickych vztahov zahranicia a tak zabezpec it efektivnejsiu identifikaciu
vyhod ako aj nevyhod, ktoré su spojené so zapojenim sa krajiny.'®

Rozhodujuce funkcie fungovania medzinarodného obchodu patria:
- transformacna alebo transmisna funkcia,

- rastova funkcia alebo funkcia ekonomického rastu,

- parametricka funkcia,

- proporcionalitna funkcia.'®

Transformacna funkcia — o UspesSnom vyvoji ekonomiky mézeme hovorit vtedy, ked doka-
ze zabezpedit efektivnou vyrobou poziadavky vnutornej spotreby krajiny. Nie vzdy je krajina

13 BALAZ, P. a kol. 2019. Medzinérodné podnikanie. s. 46

14 STACHOVA, P. — KOTTULOVA, J. - PASKRTOVA, L. 2019. Medzinarodné ekonomické vztahy v 21.
storoé¢i. s. 39

5 BALAZ, P. a kol. 2019. Medzinérodné podnikanie. s. 46

6 Tamtiez, s. 48

7 Tamtiez, s. 49

8 STACHOVA, P. — KOTTULOVA, J. - PASKRTOVA, L. 2019. Medzinarodné ekonomické vztahy v 21.
storo¢i. s. 107

' Tamtiez, s. 107

83



Verejna sprava a regionalny rozvoj

schopna uplatnit komparativne vyhody, ale usiluje sa pokryt naklady spojené s importom takych
vyrobkov, ktoré nerealizovala v domovskej krajine a vyuzit’ tak komparativnu vyhodu inej krajiny.
Ide o vzajomnu vymenu individualnych vyhod krajin, v désledku ¢o najefektivnejSieho zabezpe-
Cenia si toho, €o krajina potrebuje ale nevyraba. Prostrednictvom exportu krajina rozsiruje prile-
zitosti predaja domacej vyroby vzhladom na velkost narodného trhu a pozornosti konkurencie.?®

Funkcia ekonomického rastu — ustaviénou premenou systému produkcie daného Statu
na Strukturu, ktora je vo svojej podstate naozaj ziadana a pouzitelna, ¢i uz z pohladu kvalitativ-
neho sortimentového zlozenia je zahrani€ny obchod podporovatefom efektivnejSieho vyuzivania
disponibilnych zdrojov. Svoju aktivitu tak pozitivne premieta do vys$Sej Uuspory vynalozenej prace
a takymto spésobom modze nahradzovat neefektivnu produkciu domacej krajiny dovozom ako
aj efektivnym vyuzitim zdrojov zo zahranicia. Takato uspora ma za nasledok ovplyvnenie miery
Specializacie a optimalizacie vyroby ako aj hlbSie zapojenie krajiny do procesu medzinarodnej
delby prace. Na strane druhej, import ma ¢asto vyznamny vplyv na cenové a Uzitkové vlastnosti
domacej vyroby a tym na konkurencie schopnost, kedze do krajiny prinaSa know-how ako aj po-
znatky o novych technolégiach.?'

Parametricka funkcia — je spojena so zvySenym tlakom porovnavania tzitkovych, technologic-
kych, cenovych ako aj kvalitativnych parametrov. Ich spinenie je podstatnym atribGtom pri Uspes-
nosti produktu na trhu. Za predpokladu, Ze krajina v€as prenasa informacie z globalneho trhu
do domacej ekonomiky a urychlene prispésobuje domacu vyrobu ustaviéne naro€nejSim pozia-
davkam na svetovom trhu, ma krajina moznost byt Uspesnejsia ako nadnarodna konkurencia.?

Proporcionalitna funkcia — je funkciou reprodukéného procesu, kde sa stratégia krajiny zame-
riava na produkciu a vyvoz tovarov do krajin, v ktorych zavadza vlastné komparativne vyhody
a opacne dovaza z krajiny také komodity, pri vyrobe ktorych takéto vyhody nevie vyuzit. Vytvara
sa tak spravny pomer medzi zahrani¢no-obchodnymi aktivitami ¢o pozitivnhe pésobi na tempo
hospodarskeho rastu krajiny a tiez prinasa aj usporu prace.?

2 Medzinarodny obchod Slovenskej republiky 2004-2023

Vstupom SR do EU vznikol novy a otvoreny obchodny priestor, kedy nastali aj vyrazné zmeny
s obchodnymi vztahmi krajiny, €o malo velky vplyv na hospodarsku politiku a ekonomicky rast.
Rozsirila sa nielen teritorialna pdsobnost krajiny, ale i komoditna Struktura presla zmenami. Hlav-
nymi obchodnymi partnermi SR sa stali &lenské $taty EU, kde SR zadala expandovat i na iné trhy
mimo Eurozony. V tejto kapitole identifikujeme vyznamné obchodné komodity importu a exportu
a ich priamu suvislost’ s vyznamom pre SR.

2.1 Hospodarstvo SR a HDP

Hospodarstvo SR od vstupu do EU preslo vyraznymi zmenami. Medzinarodny obchod od tej
doby predstavuje jeden z hlavnych faktorov, ktory vyznamnou mierou ovplyvriuje ekonomicku
stabilitu a hospodarsky rast krajiny. Jeden z hlavnych ukazovatelov, ktory odraza ekonomicky vy-
kon, ekonomické aktivity a dopady obchodnych vztahov zo zahranicia je HDP.%

20 BALAZ, P. a kol. 2019. Medzinarodné podnikanie. s. 49

21 STACHOVA, P. — KOTTULOVA, J. - PASKRTOVA, L. 2019. Medzinarodné ekonomické vztahy v 21. storodi.
s. 107

22 STACHOVA, P. - PASKRTOVA, L. 2015. Medzinarodné ekonomické vztahy s. 38

2 BALAZ, P. a kol. 2019. Medzinarodné podnikanie. s. 52

2 MF SR. 2016. Vistup do eurozény pridal slovenskej ekonomike 10 %. [online]
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Obr. 2 HDP v stalych cenach v mil. € od roku 2004-2023
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Obréazok 2 poskytuje vizualny prehlad ako sa HDP SR vyvijal po vstupe do EU. Udaje uvadza-
me v stalych cenach, kedZe su ocistené od inflacie a poskytuju nam tak presnej$i pohlad na sku-

to€ny ekonomicky rast krajiny.

Obr. 3 HDP — percentualny vyvoj od roku 2004 — 2023
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Zdroj: vlastné spracovanie na zaklade IMF?

25 STATISTICKY URAD, 2024. Stvrtrocné tidaje HDP v stalych cenach predchadzajiceho roka. [online]
26 MEDZINARODNY MENOVY FOND, 2024. Slovenska republika. [online]
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Na obrazku 3 mézeme vidiet percentualny rast ako aj prepad od roku 2004 — 2023. Ukazo-
vatel percentualneho rastu ndm ponuka uceleny pohlad ako sa percento rastu HDP od vstupu
do EU vyvijal a rastol pozitivnym smerom aZ po dve recesie, ktoré v tychto dvoch dekadach na-
stali. Rok 2009 bol prepad rastu HDP oproti minulému roku az o 11,1 percentualneho bodu aj ked
nasledujuci rok predstavoval ozivenie. Nasledujuce roky bol rast s minimalnym percentualnym
narastom oproti minulym rokom.

Dalsi prepad nastal ako méZeme vidiet v roku 2020, kde sa rast opat znizil o 5,8 percentual-
neho bodu v désledku COVID 19. Prepad bol nizSi ako v roku 2009 a k nastartovaniu ekonomiky
prislo skér aj ked dopady na ozivovanie boli komplikovanejSie, kedze sa zastavila vyroba global-
ne, chybali rozne komponenty na vyrobu z dévodu meskajucich dodacich dob. M6zeme vidiet,
ako sa hospodarstvo opat zotavuje od roku 2021 a to znamena narast o 8,1 percentualneho
bodu oproti roku 2020 a za rok 2023 predstavuje narast HDP 1,1 %.

Obr. 4 Podiel podla sektorov hospodarstva v% na HDP SR za rok 2023
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Zdroj: vlastné spracovanie na zéklade Statistického tradu SR?”

Obrazok 4 nam priblizuje pohlad, ako sa jednotlivé odvetvia podiefaju na tvorbe HDP SR
za rok 2023. Na obrazku vidime, Ze na tvorbe HDP sa najviac podielal priemysel, ktory prispel
18,14 % z hodnoty, ktora predstavuje sumu v priemyselnom odvetvi spolu vo vyske 22 274,64
mil. € z toho 19 449, 4 mil. € tvorila len priemyselna vyroba. Druhym najva¢sim odvetvim bol ma-
loobchod a velkoobchod s podielom vo vyske 12,45 % €o predstavuje 15 289,81 mil. €. Ako treti
najvacsi podiel zaznamenala verejna sprava so 11,06 percentualnymi bodmi v hodnote 13 580
mil. €.

27 STATISTICKY URAD, 2024. Zahraniény obchod podla kapitol harmonizovaného systému. [online]
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Obr. 5 Vyvoj inflacie a priemernej mesacnej mzdy
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Na obrazku 5 moézeme vidiet vyvoj inflacie ako aj priemerni mesacnu mzdu od roku 2010 —
2023. Obrazok nam odraza ako sa priemerna mzda v tychto rokoch menila s rasticou tenden-
ciou. Rok 2010 poukazuje na fakt, kedy bola priemerna mesa¢na mzda na drovni 769 € a v po-
rovnani s rokom 2023 bol narast priemernej mesaénej mzdy vo vyske 100 %. Dal$im bodom,
na ktory obrazok poukazuje je inflacia, ktora v rokoch 2010 — 2023 vyrazne kolisala. Rok 2010
poukazuje na fakt, kedy inflacia dosahovala priblizne 1% a roky 2014 — 2016 su spojené s ne-
gativnymi hodnotami, €o pre krajinu znamena deflaciu. V roku 2022 priSlo k prudkému narastu
inflacie kedy inflatna percentualna miera dosiahla hodnotu 12, 8 %. V rdamci nasledujiceho roku
2023 miera inflacie klesla, aj ked dosahovala stale vysoké hodnoty vo vySke 10,5 %. Inflacia aj
v roku 2023 mala klesajucu tendenciu a za prvy kvartal roku 2024 vykazuje hodnotu 2,3%. Infla-
cia je v kolisavych hodnotach, ¢o ma velky dopad na kupnu silu obyvatelstva aj napriek faktu, ze
priemerna mesacna mzda rastie.

2.2 Komoditna a teritorialna Struktura zahranicného obchodu SR

Komoditna struktdra spojena so zahraniénym obchodom poukazuje na zmeny, ktoré sa odzr-
kadluju v napredovani obsahu produkénych procesov ako aj v spotrebe populacie a je tiez pod-
mienena hospodarskym rozvojom danych ekonomik. Slovenska republika je v pripade svojho
malého domaceho trhu nutena hfadat svoje odbytiska aj v zahranici.

Komoditna Struktura zahraniéného obchodu je ovplyvnena vybavenim krajiny vlastnymi zdroj-
mi, ktoré mdze krajina vyvazat a naopak nedostatok zdrojov nuti krajinu pre nakup tovarov zo
zahranicia.

Na identifikaciu tovarov sa pouziva medzinarodna Standardizovana klasifikacia SITC (Stan-
dard International Trade Clasification), ktora je roz¢lenena do 10 tried. Triedy su dalej rozdelené
na podskupiny, v ktorych su identifikované kapitoly harmonizovaného systému.

28 STATISTICKY URAD, 2024. Priemerné mesaéna mzda v hospodérstve SR. [online]
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Obr. 6 Podiel dovozu a vyvozu tovarov
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Obrazok 6 znazornujuci dovoz a vyvoz tovarov za rok 2023 na zaklade klasifikacie SITC ana-
lyzuje, Ze SITC 0 kde su zaradené potraviny a zvierata dosahuju aj vo vyvoze aj dovoze nizke
hodnoty.

SITC 1 napoje a tabak a SITC 2 Surové materialy, nepouzivatefné okrem paliv hodnota je po-
merne rovnaka, aj ked import je vo vySSich hodnotach ako export.

SITC 3 tu vidime vyrazny objem vyvazanych komodit mineralnych paliv, maziv a podobnych
materialov v komparacii s dovozom, ¢o naznacuje zvyseny export komodit tohto druhu.

SITC 4 vykazuje nizke hodnoty importu aj exportu aj ked hodnoty dovazanych Zzivog€iSnych
a rastlinnych olejov, tukov a vosku je v mierne vy$sich hodnotach.

SITC 5 objem komodit ako su chemikalie a pribuzné vyrobky sa pohybuje v priblizne rovna-
kych hodnotach aj vyvozu aj dovozu.

SITC 6 trhové vyrobky rozdelené na zaklade materialu su vyvazané vo vaésom obsahu ako
su dovazané.

SITC 7 stroje a dopravné zariadenia poukazuju na najvacsi rozdiel ¢o sa vyvozu a dovozu
tyka. Vyvazame omnoho viac ako dovazame, preto je tato kategdria vyznamnou zlozkou exportu.

SITC 8 oba ukazovatele v ramci réznych hotovych vyrobkov su podobné, aj ked vyvoz preu-
kazuje vy$Sie hodnoty.

SITC 9 objem komodit a transakcii inde nezaradenych je v objeme dovozu aj vyvozu na nizkej
urovni, ale dovoz dosahuje vysSie hodnoty.

Z obrazku mbézeme zretelne pochopit, ze SR dosahuje najvyssi objem v kategérii SITC 7 ¢o
poukazuje na silny priemyselny a aj technologicky sektor. M6zeme tiez vidiet, ako niektoré ka-
tegorie disponuju vys§§im vyvozom, ¢o ma pozitivny dopad na ekonomiku SR a na strane druhej
kategorie, ktoré maju nizky vyvoz a vysoky dovoz, €o mbze byt potencionalnou moznostou pre
zlep$enie obchodnej bilancie.

29 STATISTICKY URAD, 2024. Zahraniény obchod podfa SITC rev. [online]
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Teritorialna Struktara

Vstup SR do EU prispel aj k postupnym zmenam zahrani¢ného obchodu v teritorialnej $truktu-
re. Posledné desatrocia sa nasimi vyznamnymi krajinami v oblasti exportu stali $taty EU, ktorych
podiel suvisel hlavne na podielani sa slovenského vyvozu, ktory sa v porovnani s rokom 2022
znizil o osem percent bodovej hodnoty.

Teritoridlna Struktura zahraniéného obchodu krajiny je Uzko spata aj s otvorenostou ekono-
miky danej krajiny. Ide o prepojenie medzinarodnych ekonomickych vztahov a merana je podie-
lom zahrani¢ného obchodného obratu, teda podielom suctu exportu a importu tovarov a sluzieb
na celkovom HDP za dané ¢asové obdobie. Za rok 2023 otvorenost ekonomiky SR dosiahla
174 %.

SR okrem $tatov EU obchoduje i s krajinami po celom svete. V roku 2023 dovoz komodit
na nasSe Uzemie predstavoval celkovu vySku 104 063 mil. €, ¢o predstavovalo celkovy objem
97 % tovarov a sluzieb dovezenych na Slovensko oproti roku 2022.

2.3 Import a export ako faktor ekonomického rastu

Medzi zakladné formy zahrani¢noobchodnych operacii patria vyvozné (exportné) a dovozné
(importné) operacie, ktoré sa realizuju v sulade so zasadami obchodnej politiky prislusnych kra-
jin. Okrem tychto operacii zaradujeme medzi exportno-importné obchodné transakcie aj reexport
a reimport. Nepatria sem dodavky tovarov v ramci humanitarnej pomoci, darov alebo bezplatnych
dodavok, ktoré su osobitne sledované.

Tab. 1 Import tovarov do SR v mil. € a % miere indexu

DOVOZ | rok2021 | o8, | rok2022 | ,o7ESE | rok2028 | ,qniSK )
SITCO | 4217,30 110,9 5 266,10 124.9 5 761,20 109,4
SITC 1 659 1151 767,7 16,5 817.9 106,5
sITC2 | 272830 158,9 2 894,30 106,1 2152,10 74,4
SITC3 | 7530,60 163,3 15 306,00 203,3 9 095,90 59,4
SITC 4 199,3 134,2 370,5 185,9 456,1 1231
SITC5 | 764280 120,8 8 982,20 17,5 8 468,70 94,3
SITC6 | 1290560 1281 15 437,40 119,6 13 972,50 90,5
SITC7 | 41831,00 13,5 46 793,80 11,9 51 287,30 109,6
SITC8 | 874420 13,7 11 247,30 128,6 11 863,30 105,5
SITC 9 218 27 244.9 12,3 187.9 76,7

Zdroj: viastné spracovanie na zéklade Statistického tradu SR

V tabulke 1 uvadzame hodnoty ktoré znazorriuju dynamiku vyvozu jednotlivych tovarov v kom-
paracii po sebe iducich rokov. M6zeme vidiet ako niektoré tovary zaznamenavaju za porovnava-
né obdobia narast s vysokou percentualnou hodnotou ako aj pokles.

SITCO — znazorfiuje rastuci trend potravin a Zivych zvierat, kde dovoz tovarov kazdym rokom
rastie. Za rok 2023 predstavoval narast 0 9,4%, €o vykazuje hodnotu v objeme 5761,2 mil.€.

SITC1 — napoje a tabak poukazuju tiez na stabilny rast poc€as troch po sebe sledovanych ob-
dobi.

3 STATISTICKY URAD, 2024. Zahraniény obchod podia SITC rev. [online]
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SITC2 — suroviny bez paliv zaznamenali vyrazny narast o 58,9% v roku 2021 sa rastuci trend
zmenil za rok 2023, kedy hodnota importu klesla o 25,6%, ¢o mdze byt nasledkom zmien v do-
stupnosti alebo dopyte po tychto surovinach v priemyselnom odvetvi.

SITC3 — mineralne palivd a maziva zaznamenali velmi dynamicky narast v rokoch 2021
a 2022. Rokom 2021 sa rast zvySil o 63,3% a nasledujuci rok az o 103,3% z hodnoty 7530,6
mil.€ na 15306 mil.€, v roku 2023 hodnota klesla na 9095,9 mil.€, ¢o predstavuje pokles 0 40,6%.

SITC4 — kategodria zivo€iSnych a rastlinnych olejov a tukov poukazuje na konstantny rast.
Odzrkadluje zvySujuci sa dopyt po tychto vyrobkoch.

SITC5 — kategoéria chemikalii a pribuznych produktov zaznamenava rast v prvych dvoch ro-
koch a nasledne v roku 2023 je spojena s miernym poklesom o 5,7% na hodnotu 8468,7 mil. €.

SITC6 — oblast priemyselnych vyrobkov podla materialu mala dve sledované obdobia rastuci
trend a nasledne v roku 2023 pokles z 15437,4 mil. € na 13972,5 mil. €, kedy percentualny podiel
klesol 0 9,5% v porovnani s rokom 2022.

SITC7 — oblast strojov a zariadeni vykazuje pocas vSetkych obdobi rast aj ked sa tempo ras-
tu mierne spomaluje, €o poukazuje Ze znacna Cast investicii je zamerana do oblasti technoldgie
a dopravy.

SITC8 — ukazovatele pre rézne hotové vyrobky si udrziavaju stabilny rast, dopyt v tejto oblasti
zostava vysoky.

SITC9 — oblast komodit a transakcii inde nezahrnutych je spojena s vyraznym kolisanim. Vel-
ky pokles v roku 2021 je nasledkom pandémie, kde nasledny rok 2022 bol rastiuceho charakteru
0 12,3% s hodnotou 244,9 mil. €. Rokom 2023 zaznamenavame v tejto oblasti pokles 0 23,3%.

Tab. 2 Export tovarov zo SR v mil. € a % miere indexu

VIVOZ | rok2021 | 078N | rok2022 | ,nSK) | rok2023 | ,0nieN
SITCo | 2867,50 11,9 3 824,90 133,4 4142,40 108,3
SITC 1 220,3 1534 232,6 105,6 268 115,2
SITC2 | 191890 1431 2 330,40 1214 1849,00 79,3
SITC3 | 283370 1555 5 315,30 187,6 3 783,40 71,2
SITC 4 153,2 110,1 200,1 130,6 1531 76,5
SITC5 | 3977,50 1283 4 976,50 1251 4300,10 86,4
SITC6 | 15010,20 1372 17 334,00 15,5 15 938,50 91,9
SITC7 | 53726,30 110,1 59 344,90 10,5 68 384,80 115,2
SITC8 | 7744,40 11,9 9033,30 116,6 9 220,60 102,1
SITC 9 99,7 81,3 194.1 194,6 2256 116,2

Zdroj: vlastné spracovanie na zéklade Statistického turadu SR

V tabulke 2 analyzujeme udaje vyvozu, ktoré ndm napomahaju lepSie pochopit’ trend medzi-
narodného obchodu Slovenskej republiky. Indexy opat poukazuju na zmeny objemu exportu jed-
notlivych tovarov za sledované obdobie.

SITCO — poukazuje na rast po dopyte potravin a zivych zvierat z nasej krajiny do zahranicia.
V tejto kategdrii si udrziavame za sledované obdobie rastuci trend dopytu po potravinach a zi-
vych zvieratach zo SR do $tatov mimo Uzemia nasej krajiny.

31 STATISTICKY URAD, 2024. Zahraniény obchod podla SITC rev. [online]
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SITC1 — tabulka taktiez zaznamenava vyznamny narast po roku 2020 o polovicu. Hodnota
220,3 mil.€ v tejto kategdrii tykajucej sa napojov a tabaku stupla o 53% oproti porovnavajucemu
roku 2019. Tempo rastu malo nadalej stupajucu tendenciu a za rok 2023 dosiahlo hodnotu 268
mil.€ €o predstavuje narast o 15,2% oproti roku 2022.

SITC2 — oblast surovin bez paliv zaznamenala vysoky narast v rokoch 2021 a 2022, ale rok
2023 vykazuje znacny prepad o 20,7%, z ¢oho mézeme vyvodit mensi zaujem o tieto tovary.

SITCS3 - oblast mineralnych paliv a maziv zaznamenala vyrazny narast v rokoch 2021 a 2022.
Nasledujuci rok sa percentualna hodnota z 5315,3 mil.€ znizila o0 28,8% €o predstavuje hodnotu
3783,4 mil.€ nasledkom mdzZe byt energeticka kriza spdsobena nepokojmi na Ukrajine.

SITC4 — v dvoch po sebe iducich rokoch 2021 a 2022 doslo v oblasti zivociSnych a rastlinnych
olejov a tukov k prudkému poklesu o 23,5% bodu, ktory pre 2023 vykazuje hodnotu 153,1 mil.€ .

SITC5 — po silnom raste chemikalii a pribuznych produktov mézeme vidiet vykyv, ktory na-
stal po rastovych rokoch 2021 az 2022, a rast klesol o 23,6% z hodnoty objemu 4976,5 mil.€
na 4300,1 mil.€.

SITC6 — priemyselné vyroby podla materialov vykazovali rastice hodnoty a az rokom 2023 sa
situacia zmenila, dopyt po tychto tovaroch sa znizil 0 8,1%.

SITC7 — export v oblasti dopravnych zariadeni a strojov je dominantnou zloZzkou podielov
na exporte, kedZe SR je domovom pre mnohych investorov zo zahranic¢ia v automobilovom prie-
mysle. DIhodobo si v tejto kategorii udrziavame rasticu tendenciu.

SITC8 — trajektoria hotovych vyrobkov si s miernym rastom udrzZiava za sledované obdobie
svoj trend s prinosom za rok 2023 vo vyske 9220,6 mil.€ s narastom oproti predoSlému roku
2,1%.

SITC9 — oblast komodit a transakcii inde nezahrnutych vykazuje kolisajuce vysledky ¢o sa
tyka exportu tovarov su v rokoch 2022 priaznivé, pretoZe export stupol o 94,6%, ¢im dosiahol
hodnotu za rok 2022 194,1 mil.€ a rok 2023 sa pohybuje na hodnote 225,6 mil.€ ¢o indikuje mieru
narastu oproti roku 2022 o 16,2 percentualneho bodu.

3 Obchod tovarov a sluzieb v ramci EU

Obchodovanie s tovarom a sluzbami v ramci EU sa riadi urc€itymi pravidlami, ktoré stanovu-
je spolo&na obchodna politika EU. Spolo¢na obchodna politika nasla svoje uplatnenie po prijati
Lisabonskej zmluvy, ktora zmenila a doplnila zmluvy o EU a zmluvu o zaloZeni EU. Lisabonska
zmluva reformuje fungovanie institucii ako i vonkajSich a vnutornych politik ¢lenskych Statov
EU. Jednou z podstatnych zamerov je spolo&né fungovanie a rozvoj &i uz politickych tak i ob-
chodnych aktivit EU. Najvaésie svetové ekonomiky tvoria Spojené $taty, Cina a EU. Ekonomi-
ka EU v roku 2023 prispela priblizne 17,5% svetového hrubého domaceho produktu a vdaka
otvorenosti trhu EU patri spolo&enstvo k lidrom pri tvorbe a formovani globalneho obchodného
mechanizmu. Prvou spoloénou témou &lenskych $tatov EU bola suverenita sektoru medzina-
rodného obchodu.

91



Verejna sprava a regionalny rozvoj

3.1 Vyznamni obchodni partneri SR v ramci EU

Obr. 7 VVyznamni obchodny partneri v ramci EU v mil. €
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Zdroj: viastné spracovanie na zéklade Statistického tradu SR
Obréazok 7 znazornuje vyznamnych obchodnych partnerov SR v ramci vyvozu tovarov a slu-
Zieb §tatov EU za rok 2023. Hodnoty exportu do jednotlivych regiénov EU uvadzame v mil. €.

Na zaklade udajov mézeme vidiet, Ze medzi najvacsich obchodnych partnerov SR patri Ne-
mecko s hodnotou 22 702,8 mil. €, &o predstavuje 28 % podiel z pomedzi véetkych krajin EU.

Ako daldim v poradi vyznamnosti predstavuje Ceska republika s hodnotami exportu 130 054,50
mil. € s percentualnym podielom 16 bodov.

Polsko a Madarsko vykazuje priblizne rovnaké hodnoty exportu 7 935,10 a 7 711,7 mil. €, o
predstavuje percentualny podiel 10 %.

Krajiny Francuzsko a Rakusko su tiez vyznamnymi partnermi obchodu pre SR s podielom
na exporte 5 722,7 mil. € a 5 564,7 mil. €, Co predstavuje percentualnu hodnotu podielu na vyvo-
ze 7 %. Nasleduje Taliansko s podielovou hodnotou exportu vo vySke 4 853,10 mil. €

Nasleduju ostatné krajiny EU, ktoré sa na exporte SR podielaju niz&imi hodnotami, ale aj na-
priek tomu su vyznamni obchodni partneri SR, ktori tvoria ¢ast’ exportu.

32 STATISTICKY URAD, 2024. Zahraniény obchod s vybranymi krajinami podla tried nomenklatiry SITC
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- Holandsko — 2 188,2 mil. €, €o predstavuje 3 % objemu exportu;
- Belgicko — 1 593,4 mil. €, ¢o predstavuje 2 % objemu exportu;

- Spanielsko — 2 532 mil. €, &o predstavuje 3 % objemu exportu;
- Svédsko — 1 397,1 mil. €, o predstavuje 2% objemu exportu;

- Slovinsko — 778, 2 mil. €, o predstavuje 1% objemu exportu;

- Dansko —633,8 mil. €, ¢o predstavuje 1% objemu exportu;

- Rumunsko — 2 706 mil. €, ¢o predstavuje 3 % objemu exportu;

- Bulharsko — 708,8 mil. €, ¢o predstavuje 1% objemu exportu;

- Chorvatsko — 842,2 mil. €, ¢o predstavuje 1% objemu exportu.

Obr. 8 VVyznamni obchodni partneri v exporte zo SR v ramci EU
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Zdroj: vlastné spracovanie na zaklade Statistického tradu SR

Obrazok 8 zobrazuje hodnoty exportu podla kategérii tovarov zo SR v rokoch 2019 az 2023
do krajin EU v mil. €. Najva&si podiel za sledované obdobie st dominantnou kategériou stroje
a prepravné zariadenia. Zo v3etkych kategorii tvori tato kategodria vysoky podiel za vSetky sle-
dované roky. V roku 2023 mézeme vidiet najvacsi narast sledovaného obdobia, ¢o predstavuje
hodnotu 68 384,8 mil. € a to poukazuje na narast vyvozu strojov a prepravnych zariadeni oproti
roku 2022 o 9 039,9 mil. € v percentualnom vyjadreni 0 15,2 %.

Vyznamnu hodnotu tvoria aj ked s mensSim podielom trhové vyrobky podla materialu, ktoré
mierne koliSu medzi rokmi bez vyraznych zmien narastu, hoci rok 2023 oproti roku 2022 zazna-
menal pokles zo 17 344 mil. € na 15 938,5 mil. € o predstavuje pokles o 8,1 %. Rbzne priemy-
selné vyrobky za posledné 2 roky vykazuju stabilny podiel v hodnote okolo 9 000 mil. €.

3.2 Podpora medzinarodného obchodu

Podpora medzinarodného obchodu SR je velmi dblezita kedZze medzinarodny obchod zohra-
va velmi vyznamnu ulohu pri ekonomickom raste ako aj pri konkurencieschopnosti Slovenska
v medzinarodnom priestore.

3 STATISTICKY URAD, 2024 Zahraniény obchod pod/a tried harmonizovaného systému. [online]
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Exportné stimuly SR na podporu vyvozu poskytuje v dvoch formach:
- finanénych opatreni
- nefinanénych opatreni

Podpora malych a strednych podnikov

Malé a stredné podniky su velmi vyznamnym pilierom slovenskej ekonomiky a svojou pred-
metnou ¢innostou sa vyznamnou mierou podielaju na medzinarodnom obchode. Slovensko
uplatriuje pri podpore MSP rézne formy v podobe moznosti vyuzit poradenské sluzby, granty, fi-
nanc¢né stimuly za u¢elom zvysSenia ich exportnej kapacity a zjednodusit im tak aj pristup na jed-
notlivé zahrani¢né trhy.

EU sa podiela ha mnohych obchodnych dohodach, ktoré st désledkom upeviiovania a tiez
rozsirovania hospodarskych vztahov s krajinami, ktoré sa nachadzaji mimo EU.

3.3 Navrh odporuéeni pre zlepSenie medzinarodného obchodu

1. Environmentalna oblast’

EU kladie déraz na podporu a ochranu Zivotného prostredia a mala by sa zamerat na poskyt-
nutie stimulov pre podniky, ktoré maju zaujem vyuzivat vo svojom vyrobnom procese zelené
technolégie. Forma podpory by mala byt v podobe réznych dafiovych stimulov, ako aj dotacii pre
takéto podniky, ktoré sa zameriavaju a priamo sa podielaji na ochrane zivotného prostredia, pri-
padne maju zaujem znizovat environmentalnu zataz.

EU by mala svoj zamer podporit’ aj v oblasti vyskumu a vyvoja novych technoldgii a foriem pro-
strednictvom réznych programov ako aj fondov z eurépsky finanénych prostriedkov.

Krajiny Eurozény a najvy$si predstavitelia EU by mali zjednotit' a najma stanovit 8o najkratsie
¢asové obdobie v ramci likvidacie a recyklacie plastového odpadu, akym su napriklad PET flase
talna zataz, znizi sa potreba nadmernej vyroby plastov, znizia sa naklady na likvidaciu a tym sa
zvySi mnozstvo recyklovatelného odpadu.

V ramci environmentalnej zataZe opatovné prerokovanie dohdd s krajinami mimo EU, kde sa
zvySia poziadavky obaloviny a plastové tovary na produkty s nizS§ou environmentalnou zatazou.

EU by sa mala zamerat na rychlej$iu implementaciu environmentéinych zavézkov do novych
a uz existujucich dohéd tykajucich sa obchodu s inymi krajinami.

Tieto implementované nariadenia by mali byt CastejSie kontrolované a krajiny, ktoré nedodr-
Ziavaju zavazky voci EU by mali byt na svoje nedostatky upozornené a ak svoje zavazky v urci-
tom ¢asovom horizonte nedodrzia alebo neodstrania mala by nasledovat sankcia.

2. Infrastruktura

Cielom EU okrem environmentalnej oblasti by mal byt i rozvoj infrastrukttry v podobe moder-
nizacii zelezni¢nych sieti, pristavov a rychlostnych ciest a budovanie dialni¢nej infrastruktary, ¢o
by zabezpecilo efektivnejSiu prepravu tovarov, taktiez by to zvySilo kapacity prepravovanych to-
varov a znizilo by aj ¢asovy ramec dovozu. Danou problematikou sa zaoberaju uz transeurdpskeé
siete v rdmci tvorby, realizovania transeurépskych dopravnych sieti, ktoré by mali byt realizované
v zrychlenom konani.

Modernizacia Zelezni¢nych sieti

Hlavnou prioritou EU by mala byt vy$&ia schopnost identifikacie a tie? nasledna urychlena
obnova Zelezniénych prepojeni na najdéleZitejsich obchodnych uzloch. Aj ked EU poskytuje in-
vesticie do tychto klu€ovych koridorov, prospel by urychlenejsi proces poskytovania finan€nych
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prostriedkov pre vystavbu vysokorychlostnych trati na zaklade ¢oho by bola umoznena rychlejsia
preprava tovarov.

Rozvoj pristavov

Pristavy v krajinach EU st v mnohych krajinach zanedbané s minimalnym tokom investicii
do ich modernizacie vratane skladovacich kapacit, ¢o by viedlo v kone€nom désledku k efek-
tivnosti a taktiez rychlosti spojenych s prepravou tovarov. Podpora a urychlené rieSenie tychto
nedostatkov by viedlo k zlepSeniu plynulosti v ramci prepravy, ¢o by zabezpecilo plynuly proces
vyrobnym subjektom a konecny spotrebitel by sa rychlejSie dostal po pozadovany produkt s niz-
§im dopadom na vySku ceny.

Modernizacia a budovanie rychlostnych ciest a dialnic

Vy€lenenie a urychlené schvalovanie a poskytovanie stimulov v kontexte budovania novych
dialniénych usekov by zniZilo dopady spojené s dopravnymi zapchami a tym by odburalo bariéru
spomalovania dodavok tovarov a komponentov potrebnych pri vyrobe.

Digitalna infraStruktura

Vybudovanie digitalnej infrastruktury za u€elom posilnenia digitalnych sieti a réznych datovych
centier, ktoré by podporovali transformaciu jednotlivych obchodnych procesov a modernizovali
a zjednodusili by sa tak colné postupy.

Logistické centra

EU by sa mala zamerat na $ir$iu $kalu budovania a modernizovania logistickych centier v lo-
kalitach réznych strategickych uzlov, ktoré napomo6zu k zlepSeniu distribu€nych sieti, ktoré su
velmi vyznamné pre medzinarodny obchod.

Tieto inovacie v oblasti modernizacie a rozvoja dopravnych infrastruktur st navrhnuté a s€as-
ti realizované, ale napredovanie projektov nie je na urovni rychlosti, ktora by rozvijala a napo-
mahala k rozvoju medzinarodného obchodu. Preto by mala EU urychlene reagovat a apelovat
na zrychlenie procesov modernizacie a vystavby infrastruktury vo vSetkych uzloch v ramci prepo-
jenia eurdépskych krajin s inymi krajinami mimo eurépskeho spolo¢enstva.

3. ZlepSenie obchodnej politiky

Diverzifikacia trhov

Zabezpecenie transparentnych informacii vyvozcom a kompletné poradenstvo a perspektiva
novych trhov. ZvySené zabezpecovanie mozného pristupu k podpornym finanénym zdrojom pre
malé a stredné podniky na podporu expanzie na nové trhy.

Viytvorenim jednotnej aplikécie, do ktorej by mali pristup vSetci vyrobcovia krajin EU ako aj
krajiny mimo spolo€enstva, v ktorej by bolo mozné sledovat’ vyrobné kapacity jednotlivych spo-
lo€nosti a vytaZzenie vyrobnych kapacit. Tento harmonizovany priestor by umozfoval vyrobnym
subjektom medzi sebou uzatvarat obchodno-vyrobné dohody, na zaklade ktorych by boli znizo-
vané jednotkové vstupy do vyrobného procesu ako aj dovoznych doloziek.

Podpora malych a strednych podnikov

V ramci podnikania malych a strednych podnikov v EU existuje baliek podpér. Jednotlivé
krajiny nasledne podpory rozdeluju medzi podniky. AvSak rychlost’ vyplacania podpér v malych
a strednych podnikoch je brzdena velkostou byrokracie. EU jasne stanovuje podmienky na vy-
platenie a plnenie jednotlivych podp6r. AvSak kazda krajina nasledne pravidla rozsSiruje, tym
padom podnikatelia musia dokladovat viac podkladov, vykazov a dokumentov. Zjednotenim
a ustalenim podmienok a pravidiel pre ¢erpanie podpdr by mohlo déjst k zjednoduSeniu procesu
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a urychleniu erpania podpdr a fondov na rozvoj malych a strednych podnikov. Okrem Cerpania
podpdr a fondov byrokracia brzdi moznost pre malé a stredné podniky ziskavanie grantov a Gve-
rov, ktoré maju pre podniky vyznam v ramci zapajania sa do internacionalizacie. Klu¢ovym as-
pektom je teda zjednotenie pravidiel Cerpania podpdr pre krajiny a zamedzenie tvorby zbytoc¢nej
byrokracie podavania Ziadosti z pohladu jednotlivych krajin.

Vytvaranie réznych platforiem eurépskych spolo¢nosti, ktoré by prepojili potencial budovania
mozného vztahu s moznymi buducimi obchodnymi partnermi. Vytvorenie jednotnej siete na ko-
munikaciu medzi podnikatelmi v ramci eurdpskej unie by mohlo napomaoct pri tvorbe obchodnych
partnerstiev, vymene informacii a vymene know-how. Platforma by fungovala pre vSetky sektory
vdaka ¢omu by nasledne doS$lo aj k prepajaniu trhov. Okrem iného by platforma mohla sluzit' aj
na Sirenie informacii o dostupnych programoch, kampaniach, fondoch a grantoch.

4. Vzdelavanie a vyskum

Vzdelavanie subjektov a zamestnancov

Poskytovat’ rézne vzdelavacie kurzy a programy pre podnikatel'ské subjekty, ale i zamest-
nancov na zlepSenie vedomosti v oblasti medzinarodného obchodu ako su napriklad r6zne
colné postupy, kulturne rozdiely a obchodné pravidla rézneho charakteru v zavislosti od danej
krajiny.

Vyskum a inovacie

ZvySenie podpory v oblastiach ako su zmeny v oblasti obchodnych trendov, ktoré by mohli
s prepojenim s rdznymi univerzitami ako aj vyskumnymi institiciami spolupracovat na spolo¢-
nom vyvoji rdznych novych obchodnych modelov ako aj podielanie sa na vyvoji v oblasti novych
technolégii prostrednictvom réznych grantov a programov vyskumného charakteru.

5. Standardizacia a regulacia

Zvysit podporovanie medzinarodnych Standardizaénych organizacii a spolupodielat sa tak
na vytvarani celosvetovych noriem, ktoré by viedli k harmonizacii a zlepSeniu bezpecnostnych
ako aj technickych noriem, ktory by viedol k zlepSeniu a zjednoduSeniu v ramci importnych a ex-
portnych procesov.

Vytvaranie a rozsirovanie medzinarodnych obchodnych dohdd, ktoré by viedli k posilfiovaniu
a upevfiovaniu medzinarodnych ekonomickych vztahov s krajinami globalneho prostredia, ktoré
by mohli zvysit exportny a importny potencial EU.

Odporuc¢ania su navrhnuté s ohfadom na posilnenie environmentalnej udrzatelnosti, zmoder-
nizovanie a rozsSirovanie infrastruktary, tiez na diverzifikaciu obchodnych vztahov a tiez su za-
merané na podporu v oblasti inovacii a vzdelavania ako aj harmonizaciu, regulaciu a Standardy.

Toto je &ast odporueni a spdsobov, ktorymi by mohla EU vylepsit svoje postavenie v ramci
celosvetového obchodu a zabezpecit' si tym pozitivny a udrzatefny ekonomicky rast ako aj kon-
kurencieschopnost v globalnom obchodnom priestore.

Ukrajina mé snahy o pripojenie sa k EU, av8ak nesplifia ramec kritérii potrebnych pre vstup
a sucasna situacia sposobena nepokojmi tomu nenapomaha. Preto EU, stale v snahe ochrany
a podpory dba na sulad tejto dohody uzatvoreny s krajinou.

Preto by sa mala EU zamerat na podporu uzatvarania verejno-stikromnych partnerstiev a fi-
nancovania projektov pri budovani infradtruktdrnych sieti.
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Zaver

Medzinarodny obchod ako jeden z hlavnych faktorov hospodarskeho rastu krajin precha-
dzal svojim historickym vyvojom uz od 16. storoCia, kedy sa zacali formovat rézne tedrie. Tedrie
sa staroCiami menili, az sa vyvinuli do dnesnej podoby. Vykonnost medzinarodného obchodu
ovplyviuje aj ekonomicka otvorenost’ krajiny, ktora prispieva k stabilite a hospodarskemu rastu.

Prispevok poskytuje prehlad podpory medzinarodného obchodu formou dohéd a priblizuje na-
vrhované odporuc¢ania pre potreby zlepSenia medzinarodného obchodu. Jeho cielom bolo na za-
klade systematického preskimania a analyzovania postavenia SR v medzinarodnom obchode,
s dérazom na cezhrani¢ny obchod s vyznamnymi obchodnymi partnermi tovaru a sluzieb navrh-
nat odporadania, ktoré by viedli k zlep$eniu postavenia SR ako aj EU v ramci medzinarodného
obchodu.

Vstup SR do EU priniesol krajine novy otvoreny priestor tykajlci sa obchodnych vztahov
krajiny nielen s &lenskymi $tatmi EU, ale i hospodarsky vstup na trhy celého sveta. Druha &ast
prispevku sa zaobera vyvojom medzinarodného obchodu SR od roku 2004, kedy sa stalo Slo-
vensko sucastou Eurozoény. Tato ¢ast umozni ziskat zakladné informacie o vyvoji zahranic-
ného obchodu, ktory ovplyvriuje aj rast HDP vzhladom na export tovarov a sluzieb. Hlavnym
faktorom, ktory ovplyviuje ekonomicku stabilitu a hospodarsky rast je prave HDP, o ktorom
poskytujeme vS8eobecny prehlad, ako sa vyvijal nielen percentualne, ale i hodnotovo. Ziskame
zakladné informacie o podiele sektorov hospodarstva na raste HDP ako i vyvoj inflacie v SR.
Druha ¢ast prispevku okrem zakladnych ukazovatelov vplyvajucich na medzinarodny obchod
priblizuje i teritorialnu a komoditnu $truktiru medzinarodného obchodu SR. Poskytuje zakladné
informacie a analyzu exportovanych a importovanych komodit teda tovarov a sluzieb, ako aj od-
raza prehlad zakladnych komodit, ktoré je nasa krajina schopna vyrobit a exportovat do krajin
EU a globalneho prostredia. Poukazujeme na fakt, e tovary su rozdelené do medzinarodne;j
Standardizovanej klasifikacie tovarov, aby triedenie tovarov bolo jednoznacéné pre vSetky krajiny
zUc€astnené na medzinarodnom obchode.

Tretia Cast prispevku poskytuje analyzu udajov medzinarodného obchodu &lenskych Statov
EU. Medzinarodny obchod $tatov Eurozény je riadeny spolodnymi pravidlami, ktoré stanovu-
je spolo€na obchodna politika. Spoloénym cielom ¢lenskych Statov je rozvoj kazdej krajiny, ale
i rozvoj spoloCenstva a hospodarsky rast ako i odstranenie prekazok pri obchodovani, vytvore-
nie jednotnych podmienok pre subjekty a upevfiovanie mnohostrannej spoluprace. EU ako jed-
na z najvacsich ekonomik, ktora prispieva podielom 17,5% svetového HDP patri so Spojenymi
$tatmi a Cinou k lidrom pri formovani a tvorbe globalneho obchodného trhu. Pre pozitivne fun-
govanie medzinarodného obchodu uzatvara EU obchodné bilateralne a multilateraine dohody &i
uz doCasné alebo dohody s neobmedzenou platnostou s tretimi krajinami, teda krajinami mimo
EU. Tretia ast poskytuje véeobecny prehlad o medzinarodnom obchode EU. Prind$a pohlad
na zakladné komodity podla medzinarodnej klasifikacie s ktorymi EU obchoduije, ale tiez uvadza
zakladné Gdaje o komoditach, ktoré je potrebné do velkej miery dovazat do EU. Najviac tovarov
vyvazanych z Eurozény tvoria stroje a dopravné zariadenia a aj chemikalie a pribuzné produkty.
Komodity, ktorymi nestadi EU pokryt svoje potreby zostavaju mineralne paliva, maziva a suvi-
siace materialy. V tejto Casti prispevku su uvedené aj Udaje o percentualnom podiele vSetkych
¢lenskych krajin a obchodna bilancia vyvozu tovarov podla jednotlivych ¢lenskych Statov. Medzi-
narodny obchod ¢lenskych Statov neprebieha len mimo Eurozénu, ale obchod prebieha i v ramci
&lenskych $tatov EU, kde najva&sim obchodnym partnerom Slovenska je Nemecko. SR v ramci
obchodovania s ¢lenskymi Statmi v najvysSej miere vyvaza stroje a prepravné zariadenia. Tieto
skutoCnosti je mozné vidiet v tabulkach a obrazkoch, ktoré su sucastou tretej Casti prispevku.

Myslime si, Ze tieto informacie budu zrozumitelné i pre laicku verejnost, ktora dostane zaklad-
né poznatky o problematike medzinarodného obchodu.

97



Verejna sprava a regionalny rozvoj

Literatura

Knizné zdroje:

(1]
(2]
(3]
(4]
(5]
(6]

(7]
(8]
(9]

[10]

BALAZ, P. a kol. 2019. Medzinarodné podnikanie. Bratislava: Sprint 2, 2019. 304 s. ISBN
978-80-89710-51-5.

CIHOVSKA, V. — MATUSOVICOVA, M. 2016. Obchodny manaZment. Bratislava: Wolters
Kluwer, 2016. 268 s. ISBN 978-80-8168-515-6.

FRIEDMAN, M. — FRIEDMAN, R. 2020. Svoboda volby. Praha: Grada Publishing, a. s. 2020.
336 s. ISBN 978-80-86389-66-0.

KITA, J. 2017. Nakup a predaj. Obchodné funkcie priemyselnych podnikov. Bratislava: Wol-
ters Kluwer, 2017. 232 s. ISBN 978-80-8168-553-8.

KOLLAR, V. - MATUSOVA, S. 2022. Podnikanie na jednotnom trhu EU. Bratislava: VSEM-
BA, 2022. 176 s. ISBN 978-80-89654-94-9.

KOZAKOVA, J. - HUDAKOVA, M. — FILOVA, A. 2021. Medzinarodny manaZment a podni-
kanie v multikulturalnom prostredi. Nitra: Slovenska polnohospodarska univerzita, 2021. 333
s. ISBN 978-80-552-2421-3.

RIHA, D. 2021. Rozvoj obchodnich a vyjednavacich dovednosti. Praha: Grada Publishing,
a.s. 2021. 216 s. ISBN 978-80-271-1725-3.

STACHOVA, P. - KOTTULOVA, J. -PASKRTOVA, L. 2019. Medzinarodné ekonomické vzta-
hy v 21. storoci. Bratislava: Wolters Kluwer, 2019. 288 s. ISBN 978-80-571-0012-6.
STACHOVA, P. — PASKRTOVA, L. 2015. Medzinarodné ekonomické vztahy. Bratislava: Uni-
verzita Komenského. 2015. 241 s. ISBN 978-80-223-3956-8.

TANCOSOVA, J. - FABUS, M. — LINCENY], J. 2020. Vznik a vyvoj medzinarodného podni-
kania a manaZmentu. Praha: Wolters Kluwer, 2020. 140 s. ISBN 978-80-7598-999-4.

Elektronické zdroje:

(1]

[12]

[13]

[14]

[19]

[16]

[17]

98

MEDZINARODNY MENOVY FOND, 2024. Slovenské republika. [online]. [cit. 8.6.2024].
Washington D. C.: International Monetary Fund. Dostupné na internete: <www.imf.org/en/
Countries/SVK#ataglance>

MINISTERSTVO FINANCII SR. 2016. Vstup do eurozény pridal slovenskej ekonomike 10 %.
[online]. [cit. 20.5.2024]. Bratislava: MF SR. Dostupné na internete: https://www.mfsr.sk/files/
archiv/priloha-stranky/4930/100/2016_8_vplyv_eura.pdf

STATISTICKY URAD SR. 2024. Stvrtroéné tdaje HDP v stélych cenach predchédzaju-
ceho roka. [online]. [cit. 20.5.2024]. Bratislava: Statisticky urad SR. Dostupné na interne-
te: http://statdat.statistics.sk/cognosext/cgi-bin/cognos.cgi?b_action=cognosViewer&aui.
action=run&ui.object=storelD(%22i379290D9BD0641829D6E72477398281B%22)&ui.na-
me=%C5%A0tvr%C5%A5r0%C4%8Dn%C3%A9%20%C3%BAdaje%20HDP %20v%20
st%C3%A1lych%20cen%C3%A1ch%20predch%C3%A1dzaj%C3%BAceho%20roka%20
%5Bnu00039s%5D&run.outputFormat=&run.prompt=true&cv.header=false&ui.backUR-
L=%2Fcognosext%2Fcps4%2Fportlets%2Fcommon%2F close.html&run.outputLocale=sk.
STATISTICKY URAD, 2024. Priemerna mesaénéd mzda v hospodarstve SR. [online]. [cit.
2.6.2024]. Bratislava: Statisticky urad SR. Dostupné na internete: <//datacube.statistics.
sk/#!/view/sk/VBD_INTERN/pr0204qgs/v_pr0204gs_00 00 00 sk>.

STATISTICKY URAD, 2024. Zahrani¢ny obchod podla kapitol harmonizovaného systému.
[online]. [cit. 2.6.2024]. Bratislava: Statisticky Grad SR. Dostupné na internete: <//datacube.
statistics.sk/#!/view/sk/VBD_INTERN/zo0015rs/v_zo0015rs_00_00_00_sk>.

STATISTICKY URAD, 2024. Zahrani¢ny obchod podla SITC rev. [online]. [cit. 2.6.2024].Bra-
tislava: Statisticky urad SR. Dostupné na internete: <//datacube.statistics.sk/#!/view/sk/VBD _
INTERN/zo0016rs/v_zo0016rs_00_00_00_sk>.

STATISTICKY URAD, 2024. Zahrani¢ny obchod s vybranymi krajinami podla tried nomen-
klatary SITC. [online]. [cit. 2.6.2024]. Bratislava: Statisticky Grad SR. Dostupné na internete:
< datacube.statistics.sk/#!/view/sk/VBD_INTERN/zo0014rs/v_zo0014rs_00_00_00_sk>.



Verejna sprava a regionalny rozvoj

Vybrané aspekty zamestnaneckych vzt'ahov v statnej sluzbe

Selected legal aspects of labor relations in the civil service

Jozef KURIL*

Abstract

In this article, we deal with some current issues of employment relations in the civil service. We
present that the subject of the mentioned legal relations has a dual structure and consists of
both the performance of work activity and the direct exercise of state power towards the external
sphere. We state that the legal regulation of the two types of action is hybrid, the work side is
regulated by the norms of labor law, and the functional side is regulated by the norms of adminis-
trative law. The rights and obligations of the subjects of these relations are directed towards the
performance of work activity, but also towards the implementation of the state’s power functions,
towards the exercise of state power. The rights and obligations of the subjects of these relations
are regulated by several legal branches, most often by the norms of labor, administrative, and
constitutional law. These are combined (compound) legal relations. The expression of the pub-
lic-law nature of employment relations in the civil service is the existence of some characteristic
features of these relations. Regarding the legal regulation of employment relations in the civil
service, we hold the position that these relations are characterized by a combination of methods
of legal regulation.

Keywords:

civil service, labor relations, state power, labor law norms, administrative law, hybrid legal rela-
tionship, rights and obligations, legal regulation methods, legal nature of the relationships
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Uvod

V sucasnosti su zamestnanecké vztahy v Statnej sluzbe, na rozdiel od predchadzajuceho
pravneho stavu, budované na novych pravnych zakladoch, kedZe vychadzaju z niektorych prin-
cipov sluzobnej pragmatiky prisp6sobenym su¢asnym podmienkam, su koncipované ako vztahy
verejnopravne, konstituované k Statu. Vychadzaju taziskovo z kariérneho systému Statnej sluzby,
spravidla su konstruované ako celozivotné vztahy, pretrvavajuce i po ukon&eni aktivnej sluzby,
Statnozamestnanecké vztahy vytvaraju nevyhnutny pravny zaklad pre profesionalny, objektivny
a nezavisly vykon &tatnej sluzby.

Otazka, ktoré pravne odvetvie, aky pravny rezim je pre regulaciu zamestnaneckych vztahov
v Statnej sluzbe (sluzobného pomeru) najvhodnejsi, nie je rieSena v pravnej tedrii jednoznacne.
Urcité tendencie sa v8ak dosial predsa len vykrystalizovali, existuju viaceré koncepcie pravnej
kvalifikacie tychto vztahov. S istou davkou zjednodu$enia mozno konstatovat, Ze sa sustreduju
do polohy pracovnopravny ¢i administrativnopravny status statnych zamestnancov.

* prof. JUDr. Jozef KURIL, CSc., Vysoka $kola ekonémie a manaZmentu v Bratislave, Ustav verejnej spra-
vy, Katedra spravneho prava a eurépskeho prava, Furdekova 16, 851 04 Bratislava, e-mail: jozef kuril@vsem-
ba.sk
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Zaujat k uvedenej otazke kvalifikované stanovisko si vyzaduje podrobnu a vSestrannu analyzu
Statnozamestnaneckych vztahov, predovSetkym vo vazbe na spoloensko-ekonomicky zaklad
tychto vztahov, ich charakteristické znaky, metédu pravnej upravy, ¢i dalSie differentia specifica
tychto vztahov.

1 Predmet a obsah zamestnaneckych vzt'ahov spojenych s vykonom

Statnej sluzby

Pre predmet Statnozamestnaneckych je typicky subeh v spravani jeho subjektu — Statneho
zamestnanca. Predmet Statnozamestnaneckych vztahov zahffia spravanie subjektov dvojaké-
ho druhu, spoc€ivajuce v uskuto€hovani pracovnej ¢innosti, ale aj v uskutocfiovani Statnej moci.
Na upravu naznaceného dvojakého druhu spravania v predmete zamestnaneckych vztahov spo-
jenych s vykonom §tatnej sluzby je potrebné spolupdsobenie noriem viacerych pravnych odvetvi,
najCastejSie noriem pracovného a spravneho prava.

V obsahu zamestnaneckych vztahov v Statnej sluzbe, popri pravach a povinnostiach spoje-
nych s pracovnou ¢innostou, nachadzame aj dalSie prvky, a to prvky spojené s vykonom funkcie,
to znamena prava a povinnosti spojené s bezprostrednym uskuto¢fiovanim statnej moci, ktoré su
Casto upravované osobitnymi predpismi a spravidla nepatria do pracovného prava, ale do inych
pravnych odvetvi. Administrativne vztahy, voci dalSim subjektom navonok, nie su vztahy, v kto-
rych by zamestnanec vystupoval sdm ako subjekt, ale jeho postavenie je postavenim subjektu
urcitého spravneho organu s riadiacou ¢i rozhodovacou pravomocou. Tato kvalita vyplyva z funk-
cie, ktorou bol povereny, je teda odvodena od Statnej moci. To znamena, Ze zamestnanec v slu-
zobnom vztahu, v ktorom je opravneny konat spravne ukony navonok spravneho organu, vystu-
puje v dvojakej kvalite, a to ako zamestnanec uzivajuci svoju pracovnu silu (svoje schopnosti),
ale aj ako organ Statu, menom ktorého kona.

Pre zamestnanecké vztahy v Statnej sluzbe je priznacné, Zze pracovny vztah ,sprevadza® slu-
zobny a riadiaci vztah. Zamestnanecké vztahy v Statnej sluzbe maju v porovnani s pracovnymi
pomermi vznikajucimi na trhu prace dalSi obsah, prvky spojené s vykonom funkcie, prava a po-
vinnosti spojené s praktickou realizaciou §tatnej moci. Statnym zamestnancom &§tat ,prepozZicia-
va“ opravnenie vystupovat vo vztahoch voci vonkajsSej sfére menom Statu a dodava ich ukonom
kvalitu spravnych aktov pozivajucich osobitnu autoritu a ochranu. Postavenie Statheho zamest-
nanca je odvodené od Statnej moci a jeho funkéného miesta, predstavuje postavenie subjek-
tu $tatu dotovaného pravomocou riadit, rozhodovat alebo kontrolovat. Statny zamestnanec vo
svojom zamestnaneckom vztahu vystupuje jednak ako zamestnanec, ktory uziva pracovnu silu,
a jednak ako organ Statu, ako prakticky vykonavatel Statnej moci, pri€om menom Statu aj kona.
Tieto tzv. funk&né vztahy a do ich obsahu naleziace prava a povinnosti patria tiez nevyhnutne
do obsahovej Struktury zamestnaneckych vztahov v Statnej sluzbe.

To znamena, ze predmet a obsah, ako prvky zamestnaneckych vztahov v Statnej sluzbe, sa
Stiepia a vytvara sa dualna konstrukcia uvedenych prvkov v Statnozamestnaneckych vztahoch.
V predmete nastava subeh spravania Statneho zamestnanca, spoc€ivajuci jednak vo vykone pra-
ce, v uzivani svojej pracovnej sily, svojich schopnosti (tzv. pracovna stranka) a jednak v praktic-
kom uskuto¢riovani moci, v realizacii funkénych vztahov spojenych so vztahom nadriadenosti
vocCi vonkajsej sfére (tzv. funkéna stranka). V obsahu zamestnaneckych vztahov spojenych s vy-
konom Statnej sluzby popri pravach a povinnostiach spojenych s vykonom prace (su su¢astou
pracovnej stranky tychto vztahov) nachadzame aj dal$i obsah, t. j. prava a povinnosti spojené
s uskuto¢fiovanim mocenskych funkcii $tatu (ako sucast funkénej stranky tychto vztahov).

V zasade sa uznava, Ze pracovna stranka je predstavovana vztahom zamestnanca k za-
mestnavatelskému subjektu, funk&na stranka sa napifa vo vztahoch k vonkajsiemu prostrediu.
Na pravnu upravu naznaceného dvojakého druhu spravania, na reglementéaciu (€o do povahy)
dvojakého druhu prav a povinnosti tychto vztahov, nepostacuju len normy jedného pravneho od-
vetvia, ale je potrebné spolupdsobenie noriem viacerych pravnych odvetvi, najcastejSie noriem
pracovného a spravneho prava.
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Funkéné vztahy, spojené s uskutoCfiovanim mocenskych funkcii Statu, do ktorych vstupu-
je Statny zamestnanec v priebehu pracovného procesu, normy pracovného prava neupravuju
ani upravovat nemézu. Pracovné pravo je vSeobecnym zakladom pracovnych vztahov, avSak
v predmete a obsahu, ako prvkov pravnych vztahov spojenych s uskutoriovanim statnej sluzby,
nepostihuje vSetky stranky Cinnosti Statnych zamestnancov, predovSetkym tie, ked tito konaju
menom alebo z poverenia Statu, uskutoCriujuc vykonnu a rozhodovaciu €innost. Vztahy suvisia-
ce s touto ¢innostou su upravené normami spravneho prava. Obdobne pre obsah tychto vztahov
je charakteristické, Ze okrem prav a povinnosti tykajucich sa pracovnej €innosti su tu eSte prava
a povinnosti spojené s praktickou realizaciou moci, ktoré su upravené inymi pravnymi odvetviami.
Prava a povinnosti, ktoré tvoria obsah funkénych a riadiacich vztahov, vyplyvaju z G€asti Statnych
na realizacii Uloh a funkcii $tatu a si predmetom zaujmu predovsetkym spravneho prava. Stat-
nozamestnanecky vztah v Statnej sluzbe nemozno redukovat len na vztah ,zamestnanecky* t. j.
na vztah k $tatu ako zamestnavatelovi. Statny zamestnanec pini nielen pracovnopravne povin-
nosti, ale aj spravne povinnosti, kedZe vykonava svoju €innost' v mene Statu a plni ulohy Statu.

2 Verejnopravna povaha zamestnaneckych vzt'ahov v Statnej sluzbe

V suc€asnosti su zamestnanecké vztahy v Statnej sluzbe legislativne oddelené od ostatnych
zamestnaneckych vztahov, ich Uprava je plne autonémna, su koncipované ako verejnopravne
vztahy so zamestnavatelskou subjektivitou Statu, €o predstavuje taky pravny stav, ktory je bezny
v pravnych poriadkoch aj ostatnych demokratickych Statov. Koncepcia zamestnaneckych vzta-
hov v Statnej sluzbe vychadza v prevaznej miere z kariérneho systému Statnej sluzby, ktory pred-
poklada podriadenie zamestnancov statusu verejnopravneho zamestnaneckého rezimu.

Verejnopravna povaha zamestnaneckych vztahov v Statnej sluzbe je dana predovsSetkym
existenciou Specifickych znakov tychto vztahov, ktoré ich odliSuju od ostatnych pracovnoprav-
nych vztahov vznikajucich na trhu prace. Podstata verejnopravnej koncepcie zamestnaneckych
vztahov v §tatnej sluzbe, suvisiaca s uplatiiovanim verejnopravneho zamestnaneckého rezimu,
spocCiva v prevahe §tatu ako zamestnavatelského subjektu pri regulovani pravneho postavenia
Statnych zamestnancov.

Charakteristickeé €rty, v ktorych sa prejavuje verejnopravna povaha zamestnaneckych vztahov
v 8tatnej sluzbe, vyplyvaju zo samotnej podstaty tychto vztahov, v ktorych sa realizuje vykon Stat-
nej sluzby. Verejnopravne &rty zamestnaneckych vztahov spojenych s vykonom $tatnej sluzby
su v priamej korelacii s povahou plnenia uloh vykonavanych v predmetnych pravnych vztahoch.
Su to predovsetkym:

a) Spoésob vzniku — individualny pravny akt

b) Stat ako zamestnavatelsky subjekt

c) Stabilita zamestnaneckych vztahov v $tatnej sluzbe (definitiva)

d) Kogentnost Upravy prav a povinnosti

e) Pravne garantovany sluzobny a platovy postup

f) Uprava $tatnej sluzby vo forme osobitnych zakonov

g) Spoésob rieSenia sporov

h) Disciplinarna zodpovednost

3 Metoéda pravnej regulacie v zamestnaneckych vzt'ahoch v statnej
sluzbe

Metoda pravnej regulacie sa povazuje za jedno z diferenciacnych kritérii systemizacie prava
do odvetvi.

Ako sme uz kon$tatovali, zamestnanecké vztahy v Statnej sluzbe maju osobitni (autondmnu)
pravnu upravu kogentnej povahy. Pre predmet tychto vztahov je charakteristicky subeh v sprava-
ni jeho subjektov, popri pracovnej ¢innosti aj prakticka, bezprostredna ucast na realizacii Statnej
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moci, v obsahu tychto vztahov popri pravach a povinnostiach spojenych s vykonom prace nacha-
dzame aj prvky spojené s vykonom funkcie. Zamestnanecké vztahy v $tatnej sluzbe sa zaklada-
ju k Statu, su koncipované ako verejnopravne vztahy, s prevahou $tatu pri regulovani pravneho
postavenia jeho zamestnancov.

Osobitnej povahe zamestnaneckych vztahov v Statnej sluzbe lepSie zodpoveda zakladanie
tychto vztahov menovanim neZ pracovnou zmluvou. Zamestnanecky vztah zaloZzeny menova-
nim nestraca charakter vztahu zavazkového, pretoze menovanie je podmienené predchadza-
jucim alebo dodato¢nym suhlasom zamestnanca. (Suhlas zamestnanca méze vyplyvat aj zo
spravania, z ktorého je zrejmé, ze zamestnanec so vznikom zamestnaneckého vztahu suhla-
si). Aj tu ide v podstate o dvojstranny zhodny prejav vole, aj ked nema formu sukromnopravne;j
zmluvy. Zakladanie zamestnaneckych vztahov v Statnej sluzbe individualnym pravnym aktom by
nemohlo byt pripustné bez suhlasu zamestnanca, aj tieto vztahy predpokladaju v skuto€nosti
suhlas zamestnanca.

Aj pri vzniku zamestnaneckych vztahov v Statnej sluzbe, ktoré sa zakladaju administrativnym
aktom, sa uznava, Ze formalnemu menovaciemu aktu vzdy predchadza ,dohoda stran® a tiez
v pomeroch vo svojej podstate verejnopravnych sa pripusta vznik zmluvou.

Domnievame sa, ze na zaklade uvedeného mdézeme formulovat’ nasledovné zavery:

Vznik zamestnaneckych vztahov v Statnej sluzbe nie je sprevadzany nerovnou poziciou sub-
jektov tychto vztahov, pri usporiadani ich vzajomnych pomerov, v tejto suvislosti, sa neuplatriu-
je vztah nadriadenosti a podriadenosti, pretoze v postaveni, v akom sa nachadzaju voci sebe,
nemdze jeden druhému jednostranne vnutit’ svoju vélu (napr. formou zavaznych pokynov). Ani
jeden zo subjektov posudzovaného vztahu nemdze jednostrannym ukonom zalozit' povinnost
druhého subjektu a ani nemdze v ramci tohto vztahu autoritativne vynucovat splnenie povinnosti
druhého subjektu. Na druhej strane nemozno nechat nepovSimnuté, Ze autonémnost véle sub-
jektov je, do istej miery, obmedzena kogentnostou Upravy.

Zamestnanecky vztah v Statnej sluzbe nemdze vzniknut proti véli ob&ana, uchadzaca o pri-
jatie do Statnozamestnaneckého vztahu, ale len s jeho suhlasom. Vydaniu rozhodnutia o prijati
do Statnej sluzby vzdy predchadza ziadost uchadzaca o prijatie do tohto pravneho vztahu. V tej-
to suvislosti poznamenavame, zZe predmetné ustanovenia prislusnych zakonov o Statnej sluzbe
(ustanovenia upravujuce vznik Statnozamestnaneckého pomeru — pozn. autora) nemozno inter-
pretovat’ staticky, izolovane, bez vnutornych suvislosti a vzajomnej previazanosti s inymi usta-
noveniami zakona. Naopak, je nevyhnutné chapat ich v istej komplexnosti posudzovania celého
problému. Na druhej strane vS8ak nemozno popierat, Ze kogentné ustanovenia prisludnych zéko-
nov o $tatnej sluzbe, aj v suvislosti so vznikom zamestnaneckych vztahov v $tatnej sluzbe, ob-
medzuju dispozitivnost v pravnom konani subjektov tychto vztahov.

Formalne, podla prava (de iure) je rozdiel medzi jednostrannym aktom a zmluvou nesporny,
avSak v skuto¢nosti (de facto) sa straca.

Inu kvalitu ma usporiadanie vzajomnych vztahov medzi subjektmi zamestnaneckych vztahov
v Statnej sluzbe v priebehu realizacie prav a povinnosti, t. j. po€as trvania zamestnaneckého
vztahu. Vyskytuje sa tu nerovna pozicia subjektov tychto vztahov, prevladaju prvky nadriade-
nosti a podriadenosti, vyraznym spdsobom je obmedzena zmluvna sloboda v sukromnopravnom
zmysle, (je nahradzovana presnym stanovenim podmienok v pravnych vztahoch), uplatiiuju sa
spravne rozhodnutia, prevlada administrativnopravna metdda pravnej Upravy.

Platna pravna uprava skoncenia zamestnaneckych vztahov v Statnej sluzbe vychadza z trva-
losti a nezrusitelnosti tychto vztahov po tom, ¢o bol Statny zamestnanec po splneni predpisanych
poziadaviek zaradeny do stalej Statnej sluzby. Uplatnenie definitivy znamena, ze zrusit zamest-
nanecky vztah v Statnej sluzbe, jednostranne z podnetu zamestnavatela, mozno len z kvalifiko-
vanych dévodoyv, tykajucich sa osoby Statneho zamestnanca. Zaroven existujuca pravna upra-
va Statnej sluzby reSpektuje ustavné zakotvenie zékladnych ludskych prav, uplatfiujuc zasadu,
Ze obcCan sa slobodne a dobrovolne rozhodol stat sa u¢astnikom tohto vztahu, preto nemozno
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od neho spravodlivo vyzadovat vykon tejto €innosti proti jeho véli a aj preto musi byt umoznené
jednostranné rozviazanie tohto vztahu z podnetu Statneho zamestnanca.

Jednotlivé druhy skonc€enia Statnozamestnaneckych vztahov taxativne vymedzuju prislusné
zdkonné upravy Statnej sluzby. Prejavuje sa v nich, podla nasho nézoru, prelinanie prvkov ve-
rejnopravnej a sukromnopravnej povahy. Na jednej strane prvky ochranné a socialne, na druhej
strane rovnost v postaveni subjektov spoc€ivajuca v moznosti skon€enia ich vzajomného vztahu,
a to z jednej ¢i druhej strany (zo strany zamestnanca i zamestnavatela). Jednostranny prejav
vble smerujuci ku skonceniu Statnozamestnaneckého vztahu zo strany Statneho zamestnan-
ca (uvolnenie) moéze subjekt tohto vztahu uskutocénit kedykolvek, prakticky bez obmedzenia,
pri dodrzani v zakone stanovenych hmotnopravnych a procesnopravnych naleZitosti. Pravne
ucinky tohto jednostranného pravneho ukonu nastanu bez ohladu na vélu druhého subjektu
(zamestnavatela). Statny zamestnanec méZe byt prepusteny, jednostrannym pravnym Gkonom
z podnetu zamestnavatela, len z dévodov taxativne stanovenych v zakone, tiez pri dodrzani
v zakone stanovenych hmotnopravnych a procesnopravnych nalezitosti. Pravne uc€inky prepus-
tenia nastanu bez ohladu na vélu Statneho zamestnanca. Zamestnancovi je v8ak v suvislosti
s prepustenim (z niektorych v zakone stanovenych dévodov) poskytovana zvySena ochrana
prostrednictvom pravneho institutu zédkazu prepustenia, a to v pripadoch hodnych osobitného
zretela.

Prislusné zakony o Statnej sluzbe pripustaju aj dohodu vo veci skoncenia Statnozamestna-
neckého vztahu.

Podla nasej mienky sa pri skonéeni zamestnaneckych vztahov v Statnej sluzbe uplatiiuje,
do istej miery, rovnost v postaveni subjektov, vyplyvajica z rovnakej pravnej moznosti sposo-
bit svojou vélou skon&enie tychto vztahov. Prezentované spdsoby skon&enia zamestnaneckych
vztahov v Statnej sluzbe (uvolnenie, prepustenie) su jednostrannymi pravnymi ukonmi v suk-
romnopravnom zmysle, vyznacujucimi sa dispozi¢nou volnostou ich subjektov. Nevyznaduju sa
predpokladom spravnosti, treba na nich vztahovat ustanovenia o neplatnosti pravnych ukonov.
Skoncenie zamestnaneckych vztahov v $tatnej sluzbe nie je ovladané nadriadenostou a podria-
denostou jeho subjektov.

Rekapitulacia

Predmet zmiefiovanych pravnych vztahov ma dualnu konS$trukciu, pozostava jednak zo
spravania spocivajuceho vo vykone prace nositela pracovnej sily za odmenu a jednak v Ucasti
na bezprostrednom uskuto€novani Statnej moci subjektmi tychto vztahov voc&i vonkajsej sfére.

Pravna Uprava dvojakého druhu spravania v predmete tychto vztahov ma hybridnu povahu,
to znamena, Ze pracovna stranka je upravena normami pracovného prava, funkéna stranka je
upravena normami spravneho prava.

Prava a povinnosti subjektov tychto vztahov smeruju jednak k uskuto¢riovaniu pracovného
procesu (pracovnej ¢innosti), jednak k realizacii mocenskych funkcii Statu, t. j. k bezprostredné-
mu uskuto€novaniu Statnej moci.

Prava a povinnosti subjektov tychto vztahov, tvoriace obsah zmiefiovanych pravnych vztahov,
su upravené niekolkymi pravnymi odvetviami. Na ich Upravu nepostacuju len normy pracovného
prava, ale aj normy Ustavného prava, este ¢astejSie normy administrativneho prava. Z tohto po-
hladu mozno hovorit o zlozenych alebo kombinovanych pravnych vztahoch.

Vyrazom verejnopravnej povahy zamestnaneckych vztahov v statnej sluzbe je existencia nie-
ktorych charakteristickych znakov tychto vztahov, inak znakov tiez typickych pre vztahy v oblasti
verejného prava.

K metdde pravnej regulacie v zamestnaneckych vztahoch v Statnej sluzbe zastdvame sta-
novisko, Ze tieto vztahy sa vyznacuju kombinaciou metdd pravnej regulacie (obcianskopravnej
a administrativnopravne;j).
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V suvislosti so vznikom Statnozamestnaneckych vztahov sa uplatfiuje rovnost v postaveni
subjektov tychto vztahov, autonémnost vble stran je v8ak obmedzena kogentnostou pravnej
upravy. Ide tu o prelinanie prvkov sukromnopravnej a verejnopravnej metddy pravnej regulacie.

V priebehu realizicie vzdjomnych prav a povinnosti, poc€as trvania stadtnozamestnaneckého
pomeru, previada nadriadenost a podriadenost v postaveni subjektov, uplatiiuje sa tu verejno-
pravna metdda pravnej regulacie.

Pre skon&enie zamestnaneckych vztahov v Statnej sluzbe je charakteristické, ze su tu zastu-
pené prvky sukromnopravnej, ale aj verejnopravnej povahy.

Zaver

Zamestnanecké vztahy v Statnej sluzbe maju interdisciplinarnu (hybridnu) povahu. Pravna
uprava dvojakého druhu spravania v predmete tychto vztahov je upravena normami pracovného
a spravneho prava. Prava a povinnosti subjektov tychto vztahov su upravené viacerymi pravnymi
odvetviami, predov§etkym pracovného a spravneho prava, ale aj Ustavného prava.

Zamestnaneckeé vztahy v Statnej sluzbe su koncipované ako verejnopravne vztahy, previadaju
v nich prvky verejnopravnej povahy, ktoré su v ich obsahu dominantné a determinuju ich pravnu
povahu.

Na druhej strane zamestnanecké vztahy v Statnej sluzbe treba posudzovat v celej ich kom-
plexnosti, z tohto pohladu nemozno opomenut v ich obsahu prvky sukromnopravnej povahy, do-
tvarajuce ich pravnu charakteristiku.

Ohladne metddy pravnej regulacie v zamestnaneckych vztahoch spojenych s vykonom Stat-
nej sluzby zastdvame stanovisko, Ze tieto vztahy sa vyznacuju kombinaciou metdd pravnej re-
gulécie.
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Rodové nerovnosti na Slovensku a pohfad
do vybranych krajin EU’

Gender inequalities in Slovakia and a selected EU countries

Ivette MARTIN*

Abstract

The paper focuses on gender inequality, which is globally known and discussed everywhere in
the world. The paper describes its possible solvability and also, a kind of significant impact on
life, because gender inequality affects us in private as well as in professional life. This problem
comes from history and is known all over the world. Despite various measures and projects to
mitigate it or even completely cancel these, especially payment differences, this process is still
on a long way to gender equality. In the article, we will outline in percentage form which countries
are doing better and which are worse, or in which countries inequality is more pronounced and in
which state interventions to alleviate it can already be seen. Furthermore, the contribution points
out where these globally known differences come from and why they cause this problem even
today. It also presents proposals on how to solve it and points to changes, which must be applied
so that our country and we ourselves would be satisfied, productive and able to develop properly
in all areas of life.
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Uvod

Rodova &i platova nerovnost? Rodova nerovnost prameni historicky uz od nepaméti. Lenze
v dobe, v ktorej Zijeme, by sa uz nikto nemal pozastavovat nad tymto diskriminacnym rozdielom,
medzi muzmi a Zenami, ale navzdor tomu, by mal prevladat’ vyvazeny stav, medzi oboma pohla-
viami rovnako, ako na pracovisku, tak i v beznom, spolo€enskom ¢€i sukromnom Zivote. Zial sato
nedialo vtedy a ani dnes. Ak odhliadneme od historickych pri€in, pretrvavajuce stereotypy, ktoré
zasahuju do tejto doby, tak nerovnost je ovplyvnena, tiez po¢tom odpracovanych rokov, kedy mé-
Zeme konstatovat, Ze zenské pokolenie, celkovo pracuje menej, oproti muzom.

Muzi poéas svojho aktivneho Zivota, vykonavaju pracu nepretrzite. Zeny aj po materskej, rodi-
Covskej dovolenke sa vracaju do zamestnania, prihliadnuc na potreby rodiny, aby ju dokazali ¢o
najlepsie zvladnut a zabezpecit nielen po finan€nej stranke.

Samozrejme toto mdze byt zrozumitelny a logicky dévod, ktory sa odzrkadli i na déchodkoch.
Nehovoriac o tom, Ze tento vypadok z pracovného procesu im znemozriuje drzat krok s novymi
pracovnymi inovaciami, trendami a celkovym chodom pracovného nasadenia. Toto su vSetko lo-
gické vysvetlenia.

" Projekt IGA 1/2022 — Socialne nerovnosti
* Mgr. Ivette Martin, Vysoka $kola ekondmie a manazmentu v Bratislave, Ustav verejnej spravy, Katedra
verejnej spravy a regionalneho rozvoja, Furdekova 16, 851 04 Bratislava, e-mail: ivetmartinsk@gmail.com
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Lenze toto nie je vSetko a nekonéi to len pri tychto samozrejmych dévodoch, ale je ich ovela
viac, ktoré potvrdzuju diskriminaciu. Jednym z diskriminacnym javom sa povazuje aj fakt, ze zeny
a muzi s rovnakou kvalifikaciou nie su odmefiovani rovnako. Bohuzial sa tento fenomén odzrkad-
luje aj pri kariérnom raste, prilezitostiach ¢i moznosti volby na dané pracovné miesta.

Odvetvia, v ktorych su zamestnané zeny, st podhodnotené, ¢i uz ide o $kolstvo, zdravotnictvo
alebo socialne sluzby. Napr. v EU je tato rodova, mzdova hodnota medzi Zenou a muzom v prie-
mere 17% a u nas na Slovensku 20%. Preto nam neostava ni¢ iné, ako sa zamysliet nad danou
situaciu a dané rozdiely dat do rovnovahy.

1 Princip rodovej rovnosti

Rovnost pohlavi je definovanda, z principu slobody, rovnosti kazdého Cloveka, resp. ide
o spravodlivé zaobchadzanie s ludskymi stvoreniami, €o tiez méze znamenat rovné zaobcha-
dzanie, ako aj zaobchadzanie, ktoré je rozdielne, ale je rovnaké z hladiska prav, povinnosti,
moznosti a vyhod. Ide o slobodné rozvijanie svojich schopnosti a vyberanie moznosti, bez
obmedzenia rodovymi rolami oboch pohlavi. V rovnakej miere rozdielne spravanie, potreby
a adpiracie humannych existencii su hodnotené, uznavané, podporované a zohladnované ne-
diskriminujuco.

Na zaklade Rady Eurépy ,rovnost ludskych bytosti znamena rovnaké zviditelnenie, rovnaku
pravomoc a rovnaku ucast vo v§etkych oblastiach verejného a sikromného sektora."?

Rodova rovnost sa snazi o rovnost medzi Zzenami a muzmi, v zmysle ich presadenia sa a moz-
nosti, ktord mézeme dosiahnut iba odstranenim tychto spoloCenskych prekazok a predsudkov.
Ugelom teda nie je vytvarat identickych jedincov ani popierat biologické odli$nosti medzi pohla-
viami, ale inverzne pri zachovani rozmanitosti zien, tvorit pre kazdého jednotlivca, bez ohfadu
na jeho pohlavie moznosti pre uplatnenie sa v Zivote, podla jeho dispozicii a danosti. |de o od-
stranenie rodovych, socialnych rozdielov kedy sa nejedna o rozdiely pohlavné a biologické. Ro-
dova rovnost, teda neodstrafiuje rozmanitost pohlavi ale hierarchiu v ich postaveni v spolo€nosti
a Strukturalnych podmienkach, ktoré ju podmieriuju

Rodova rovnost’ si teda, nekladie za ciel menit biologickul podstatu muzov a zien, ale jej cielom
je menit socialne stereotypy a postavenia v spolo¢nosti. Nejedna sa o zmenu pohlavia, ale ide
o predsudky, ktoré su s pohlavim spojené. Rodova rovnost oproti tradi¢nej delby rodiny, akou je
otec-mama-deti, iba spochybruje rovnaké rozdelenie uloh a povinnosti v rodinnom Zzivote, kedy
takéto kroky neumerne zatazuju zeny, starostlivostou o domacnost, naproti tomu znevyhodruje
otcov pri vychove deti a v horSom pripade po rozvode. Kroky rodovej rovnosti smeruju nemen-
nosti pohlavi ale zmene predsudkov.

Rodova rovnost v dnesnej dobe muzov a Zien patri k hlavnym hodnotam suc¢asnych demo-
kratickych krajin, ktoré su presadzované v medzinarodnych instituciach. Principy uplathovania
rodovej rovnosti vychadzaju z o€akavania, Ze rovnost muzov a zien predstavuje kfucovy nena-
hraditelny aspekt udrzatelného ludského rozvoja a tiez z hladiska naplnenia zavazkov v rozme-
dzi fudskych prav. Bez tychto rovnocennych pristupov nie je mozné budovat’ spravodlivi a de-
mokraticku spolo&nost. Zeny i muzi by mali mat rovnaky pristup k spologenskym zdrojom, k moci
a rovnocennost v ich rozhodovaniu a nakladaniu s nimi.

Délezitost’ rovnosti muzov a Zien, prispieva k priaznivému ekonomickému rastu, pretoze vy-
soka zamestnanost Zien je dblezitd pre trvalo udrzatelny hospodarsky rast a teda spravodlivy
socialny Stat.

2 Rada Eurépy: Gender Mainstreaming: Conceptual Framework, Methodology and Presentation of Good
Practices, 1998
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2 Pravne predpisy a vyvoj rodovej rovnosti doma i vo svete

Ciefom pravnych predpisov, bolo vypracovanie adekvatnej legislativy a prijimanie pravnych
predpisov, noriem zameranych na rodovu rovnost.

Hlavnym cielom vyspelych krajin je snaha o dosahovanie rovnosti vo vsetkych oblastiach Zi-
vota a jednym z nich je aj tvorenie idealnej legislativy, prijimanie noriem a pravnych predpisov,
zameranych na rodovu rovnost.

Zakony pre rovnaké prava boli prijaté uz davnejsSie Europskym spolocenstvom. Od roku 1970
sa prijalo mnozstvo legislativ s cielom zabezpe it pre zeny a muzov férové zaobchadzanie.

Existuju tri hlavné smernice

- pristup k zamestnaniu vratane postupu v zamestnani a odbornej priprave,
- pracovné podmienky, vratane odmenovania,

- systémoch socialneho zabezpecenia pracovnikov?

Legislativny zaklad v ramci rodovej rovnosti bol dany v Ustave Slovenskej republiky, v lanku
12 ods. 2, ktory pojednava o zakladnych pravach a slobdd, ktoré su vSetkym zarucené, bez ohla-
du na pohlavie, socialny pévod, rod, majetok alebo iné postavenie. Z tychto dévodov nemozno
nikoho zvyhodhovat ani poskodzovat. Clanok 12 tvori vestranné ustanovenie pre uplatfiovanie
vSetkych hlavnych prav a slobdd, ktoré su zakotvené v Ustave SR. Preto aj ¢lanok 36, spada pod
vSeobecné antidiskriminaéné ustanovenie, ktoré zakotvuje pravo na odmenu za vykon prace,
a ¢lanok 36 b) zahffa urcité ustanovenia o ochrane proti svojvolnému prepustaniu z pracovného
kolektivu, ako aj diskriminacného zaobchadzania v praci, ktoré ide ruka v ruke aj v oblasti odme-
rovania.*

Zasadami rovnakého zaobchadzania a rovnosti v odmerovani sa zaoberali Smernice EU, kto-
ré sa transformovali do Zakonnika prace v roku 2001 (zakon €. 311/2001 Z. z.). v tom istom Case
sa prijala aj Koncepcia rovnosti prilezitosti Zien a muzov. Tato koncepcia rodovej rovnosti sa ve-
novala problematike odbornejSie a komplexnejsie. Ale vlade sa monitorovacie spravy nepredkla-
dali, predkladali sa len Rade hospodarskej a socialnej dohody.

V &ase, ked nasa republika e$te prechadzala rokovanim o vstupe do EU, neboli este tak roz-
vinuté rodové politiky. V rokoch 2000 az 2004 na Slovensku prebiehali viaceré politické a eko-
nomické reformy a to bol aj dévod, pre¢o nebola predmetom zaujmu rodova rovnost Slovenskej
vlady. O presadenie a zlu¢enie antidiskriminacnych smernic, ktoré obsahovali rézne dévody tej-
to problematiky sa snazila presadit Eurépska komisia, do jedného pravneho rdmca. Nasledne
sa spolu s ostatnymi do antidiskriminaéného zahrnula rodova rovnost. Antidiskriminacny zakon,
Narodna rada schvalila v roku 2004 a to az na treti pokus. Takéto zlu€enie politik malo vo velkej
miere vplyv na vymazanie zavaznej Casti tejto problematiky z agendy verejnych politik, s vynim-
kou reprodukénych prav, ¢i nasilia pachaného na zenach.®

3 Diskriminacia a jej medzinarodné normy

V zakone je tato rodova rovnost stanovena Medzinarodnou organizaciou OSN v dohovoroch
z rokoch 1952, 1967 a 1997, kedy Eurdpska unia pre rodovu rovnost’ ustanovila tieto normy:

- na pracovisku rovnaké zaobchadzanie so Zenami a s muzmi,

- bezpelny pobyt tehotnej na pracovisku,

- za pracu rovnaka odmena

- za diskriminaciu ukladanie sankcii vo¢i veducim.®

3 Smernica Eurépskeho parlamentu a Rady 2006/54/ES. Dostupné na internete: http://www.rodi¢ovstvo.sk/
gender/doku/dir_54.htm

4 Externy tim OZ Empiria. 2005. Rodova segregacia na trhu prace.

5 OCENASOVA, Z. 2010. Peking + 15 na Slovensku premarnena $anca_ In Aspekt. 2010

8 Komplexny zoznam dokumentov je uvedeny na webovej stranke www.gender.gov.sk
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Diskriminacia je pojem, ktory uprednostiuje urcité osoby oproti inym, prostrednictvom zaklad-
nej analyzy, kde su tieto osoby menej Ziaduce, zaradené do rozliénych skupin:

Prava EU nedovoluju diskriminovat osoby z dévodov:
- pohlavia,

- veku

- telesného postihnutia

- etnického alebo rasového pévodu,

- sexualnej orientacie.”

4 Pric¢iny rodovych rozdielov

Dévodov je naozaj vela. Treba si polozit otazku ¢o vlastne chceme? Chceme krajinu kde
sa prestanu rodit’ deti, aby sme vedeli vykonavat svoju pracu najlepSie ako vieme a odmenu
za fu s kariérnym rastom najvyssiu? Nemozeme mat mnohopocetné rodiny, ak ich nedokazeme
zaopatrit. Prave naopak. Zeny, ktoré maju vychovavat dal$ie generacie by mali byt ovela lepsie
zabezpecené ako tie, ktoré sa o zaloZenie rodiny ani nepokusaju.

Musime ale konStatovat Ze rodova rovnost je dnes ina ako bola v minulosti. Dnes, zeny aj
muzi maju rovnaké prava ¢i uz na vzdelanie alebo mézu volit, pracovat, lenze je to tak aj vo vSet-
kych sférach? Musime poznamenat' Ze rodové rozdiely nie su ani zdaleka, tak prijatelné ako by
v tejto dobe ,rovnopravnosti“ mali byt.

Preco su tieto rodoveé rozdiely stale pritomné? Tieto poznatky, mézeme Cerpat z davnej histo-
rie a nadalej nas tieto nerovnosti prekvapuju a ovplyvruju. Bohuzial, rézne odborné a Statistické
udaje, len potvrdzuju to, prec€o je to tak. Viac ako polovica populacie si mysli, ze Zeny by mali
dat’ prednost v starostlivosti o domacnost, nez pred kariérou a muzi su ti, ktori by mali rodinu
finanéne zabezpedit. Zeny v tejto dobe nemdzu nedinne doma sediet’ a starat sa len o domac-
nost. Prave naopak, musia zvladat ovela viac, ako len svoju pracu. Musia pokracovat v dalSej
¢innosti, akou je starostlivost’ o rodinu, kedy im neostane €as na svoje zaluby &i dalSie vzdelava-
nie resp. zlepSovanie svojej kvalifikacie.

Z tohto hladiska pretrvavajucich rodovych stereotypov, ktoré sa viazu na sucasnost a jas-
ne stanovuju dané normy pre muzov ako aj zeny, dievCat €i chlapcov, obmedzuju ich slobodu,
ambicie Ci vyber. A tak, tieto stereotypy su hlavnym dévodom, ktoré prispievaju v ohodnocovani
muzov a zien.

Nerovnosti su aj vo velkej miere ovplyviiované vekom, sexualnou orientaciou a tiez vierou,
nabozenstvom, alebo farbou pleti €i etnickym pévodom. Nesmieme zabudat aj na zdravotne po-
stihnutych, &i fudi iného zmy$lania alebo socialneho ¢i narodného pévodu. Tieto v8etky rodové
stereotypy, ovplyviuju vSetky oblasti Zivota a tvoria rozdiely medzi opaénym pohlavim.

Uvedeny priklad, nam poukazuje na pravdivost zaobchadzania na Slovensku &i vo svete,
kedy mlady muz na voziCku sa zacleni ovela uspesnejSie do spolo¢nosti, ako starSia zena, ktora
pri inej farbe pleti, napr. romskej narodnosti, bude znevyhodnend, ba dokonca uplne vylucena.
Tu sa nam predklada socialne znevyhodnenie. M6Zeme konstatovat Ze firma cielene uprednost-
neni mladSieho pracovnika, pred star8§im aj napriek tomu, Ze starsi uchadza¢ ma ovela viac sku-
senosti a spifia v8etky poZiadavky. Zamestnavatel sa takymto konanim dopUtsta diskriminacie.

Dal$im neprajnikom rodovej rovnosti, patria kultirne zvyklosti a tradicie v niektorych kraji-
nach su silnym prostriedkom na rozdelovanie pohlavi. Nechcu plne akceptuju implementaciu
programov rodovej rovnosti. Tieto krajiny ovplyvnené mnozstvom faktorov a mentality, maju velky
vplyv na spdsobe Zivota. Takou krajinou, ktora je silne zasiahnuta starodavnou tradiciou je najma
Moslimsky narod, ktory takuto rodovu rovnost vnima velmi negativne.

" Eurépska komisia: Boj proti diskriminacii v praci 2010
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5 Priemerné platy slovenskych muzov a zien podra Statistického uradu SR

Rozdiely medzi platmi zien a muzov boli najvyraznejSie vo veku 35 — 44 rokov, kedy dosaho-
vali uroven 23-24%.

Preco je to tak? Do hry vstupuje najma materska a rodi¢ovska dovolenka, kedy Zeny opustaju
trh prace na niekolko rokov. Toto prehlbovanie rozdielov vznika najma po ich navrate do pracov-
ného kolobehu, kedy tieto rozdiely pretrvavaju este niekolko rokov.

V Slovenskej republike priemerna mesa¢na mzda v roku 2020 dosiahla sumu 1460 eur, pri-
¢om u zien oproti muzom iSlo len o 1198 eur. Podla Statistik, Zeny na Slovensku zarobili 0 262 eur
menej ako muzi. V percentualnom vyjadreni tak hruba mzda predstavovala 82,1% z priemernej
hrubej mzdy muzov.

Vyznamné rozdiely v hodnotach boli za rok 2021 v administrativnych a uradnickych poziciach
sa pohyboval na urovni 9,5% a v polnohospodarstve sa tento rozdiel pohyboval na trovni 6,3%?8

V roku 2022 na Slovensku priemerna mzda zeny bola o 311 eur nizSia, ako u muza. Samozrej-
me vacsina tohto dévodu je kratSi pracovny ¢€as.

V roku 2020 z indexu rodovej rovnosti sa ukazali tieto vysledky, kedy zeny oproti muzom za-
robili 0 19,4% menej a teda mzda zien sa nachadzala pod celoslovenskym priemerom 10,1%,
pricom plat muzov o 9,5% tento priemer prevySuje. Ako sa ukazalo, eSte vacsi rozdiel bol v od-
menach a prémiach. V roku 2020 Zeny dostali az o 45% nizSie prémie oproti muzom.® Tieto roz-
diely maju nemalé dopady aj na doéchodok Zien. Zeny su takto ukratené oproti muZom v priemere
o sto eur mesacne. Treba brat do Uvahy aj matky, ktoré su na materskej dovolenke, ktoré oproti
zenam ¢o deti nemaju, zarabaju o 30% menej. Tu je kamen Urazu, pretoze tento fakt, podnecuje
k tomu Ze nasa populdacia starne. Zeny aby nemuseli chodit na matersku dovolenku, rad$ej deti
nemaju, pripadne len jedno dieta. Z tohto hladiska konstatujeme, Ze by nasa ekonomika mala
podporovat Zeny na materskej dovolenke a nie im eSte viac ukrajovat z toho €o im patri. MéZeme
konstatovat, podla zisteni Ze sa tento percentudlny jav nezmenil s pred desiatich rokov a nie je
to iné ani dnes, kedy mzdy oscilujd medzi 18-21%.

5.1 Vybrané krajiny EU s najvaésim a najmensim platovym rozdielom pohlavi

Podla $tatistickych udajov EU, Zeny oproti muZom, v rokoch 2020 zarabaju priblizne o 13%
menej. Samozrejme tieto Cisla su v jednotlivych Statoch rézne. Ako napriklad v LotySsku tento
rozdiel dosahoval az 22,3% a Luxembursko len 0,7%. Pricom na Slovensku Zeny v priemere
0 19,4% zarabaju menej ako muzi, ako znazorfiuje obrazok 1.

O rok neskér zarobky Zien v EU boli o takmer 12,7% menej ako u muZov. Najvacésie rozdiely
boli zaznamenané v Esténsku 20,5% a v Rumunsku boli najmensie 3,6%. Na Slovensku bol roz-
diel 16,6%. Zatial' o v Luxembursku sa tieto rozdiely v odmenovani podarilo zmazat.

Ciefom krajin je tieto platové rozdiely zmierfiovat spravnym smerom, pretoZe niektoré krajiny
mo&zu vykazovat vacsiu rodovu rovnost ale to nemusi znamenat' aj pracovnu rovnocennost. Pre-
toze v danej krajine méze byt zamestnanost Zien mensia. M6Zeme konstatovat Ze ak su niekde
vacsie rozdiely, tak to na druhej strane, mdze znamenat ze Zeny pracuju na Ciasto€ny Uvazok
alebo v horSie platenych poziciach.

8 SSU SR. 2022
° SR. 2021
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Obr. 1 Udaje z roku 2020, rozdiely v odmefovani medzi opaénym pohlavim
v niektorych krajinach

Slovensko
LotySsko 19.4%

22,3 %

Holandsko
14,2 %
Grécko
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2,4%
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Belgicko 4,5 %

5.3%

Cyprus
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Spanielsko
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—

Zdroj: Vlastné spracovanie podla: Eurostat (SDG_05_20) (2022)

Parlament v marci 2023, prijal nové pravidla v ramci odmenovania, muzov a zien. Ich cieflom
bolo, aby zamestnavatelia vykonavali spolo¢né hodnotenia, odmerovania v spolupraci so za-
stupcami zamestnancoyv, v pripade, ak by bol rozdiel v odmenovani muzov a zZien vacsi ako 5%.

Na zlepSenie podmienok, respektive k najidealnejSiemu priblizeniu rovnosti SR k ostatnym
krajinam, vybor schvalil Narodny akény plan zamestnanosti zien na roky 2022-2030, ktory priamo
nadviazal na celoStatnu stratégiu rovnosti muzov a zien a tiez rovnosti prilezitosti v SR na roky
2021-2027 tento plan je novym impulzom v oblasti rovnosti muzov a Zien.

6 Co ovplyvnuje tieto platové rozdiely?

Kazda krajina ma inu kultdru, iné zvyklosti, ktoré nas ovplyvriuju a tak spdsobuju platové roz-
diely na Slovensku ako aj v zahranici. Stale pretrvavajuci takyto rozdiel je najméa v niektorych
regiénoch, kedy vplyv tychto rodovych zvykov, su vStepované Zendm a vychovavané tak, ze
za zivitela rodiny je povazovany otec a nie Zzena. Namiesto toho by mala Zena rovnako bazit
po kariérnom raste a nie ako im je celé generacie vStepovana starost o deti a domacnost. Za-
korenené predsudky o vhodnosti zien a muzov na vykon urcitych pracovnych funkcii &i postupov
v zamestnani a samotna participacia na veducich funkciach, tento nerovnovazny stav len podpo-
ruje. Dalsi z faktorov je ten, Ze nie je kazda Zena dostatoéne sebavedoma, aby si na pracovnom
pohovore pytala adekvatnu odmenu, a €asto tymto konanim dostand menej, ako by mali. Tieto
a vela dalSich faktorov nepodporuju rodovu rovnost. Treba sa zamysliet' aj nad materskou dovo-
lenkou, pretoze vo vacsine krajinach je samozrejmostou starostlivost o novonarodeného potom-
ka, ktoré je vylu€ne ponechané na starostlivost matke. Ak mézeme kons$tatovat ani u nas to nie je
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bezna vec Ze by otcovia chodili rovnako na matersku €i rodi€ovsku dovolenku ako Zeny. A prave
tento faktor je velmi dolezity pri hfadani rozdielov v odmenovani. KedZe Zzeny ostavaju par rokov
na materskej, a muzi ich pracovny kolegovia, mézu plne vyuzivat svoje schopnosti, zru¢nosti
a ziskavat nové skusenosti a vdaka tomu im prislichaju adekvatne odmeny.

Dalgim dévodom neziadlceho, pomalého rastu miezd Zien pretrvavajuceho aj v su¢asnosti,
mébzeme konstatovat Ze jeden z Cinitelov rozdielnosti je aj poCet odpracovanych hodin, nad€asov
v sUvislosti najma o osoby so starostlivostou v domacnosti.

Zeny si z viacerych dévodov vyberajl pracu na &iastoény tvazok &i menej prileZitosti do ria-
diacich funkcii, z ¢oho plynie fakt, ktory poukazuje na to Ze im deri pracou nekonéi, ale prave na-
opak, neostava im ni€ iné a musia zabezpecit rodinu po vSetkych strankach.

Z tohto vyplyvaju aj urcité problémy zenskej populacie, kedy Zeny v celosvetovom meradle
upadaju do chudoby. Je to spdsobené tym Ze tazSie prekonavaju problémy spojené s chudobou,
nezamestnanostou resp. socialnou dezintegraciou. Tieto vacsie problémy suvisia s postavenim
Zien v rodine a ich starostlivostou o deti. Dal$ou priginu Zien na trhu prace vznikaji z pracovnych
pozicii, pretoze vykon ich prace je uplatiiovana v nizkoprijmovych odvetviach ako je napr. Statna
sprava, Skolstvo, zdravotnictvo, a pod. Najzavaznejsi vplyv na feminizaciu maju tieto nizSie prij-
my Zien. Zeny — matky a nehovoriac o matkach samo-zZivitelkach sa éasto stretavaju na pracovis-
ku s diskriminaciou, kedy pri prvotnych pohovoroch su podrobované s protizakonnymi otazkami
na tému manzelstva, pripadne otazky o pocte deti a podobne. Prave tieto faktory ¢asto spdsobu-
ju vyltéenie Zien s pracovného prostredia. Podla vyskumu Sociologického tstavu AV CR zamest-
nanost zien s nazvom Navraty matiek na trh prace, bol iba 52% matiek s detmi mladSimi ako 15

7 Boj proti nerovnosti

Aby sa situacia zlep$ila a Zeny mali vy$8iu zamestnanost, tak EU v roku 2019 schvalila pod-
mienky na to, aby aj muzi respektive otcovia, mohli €erpat rodi€ovsku dovolenku a zeny mohli
nadalej pracovat.

.Pre spokojni domacnost je potrebné, aby bola delba prace spravodlivejSia. Ak vacsinu po-
vinnosti v starostlivosti o domacnost prebera iba jeden z partnerov, predstavuje to pre neho
nadmernu zataz, ktora skoér ¢i neskdr moze prerast do Uzkosti, dlhodobej pretazenosti a inych
priznakov i rodinnych problémov. Skuto¢na rovnost sa za¢ina doma,“ konstatuje Roman Bojko,
lider pre rovnost, rozmanitost a inkltziu v spolo&nosti IKEA pre regién Ceska republika, Madar-
sko a Slovensko.

Délezité je aby sme si zacali naozaj vazit jeden druhého a nediskriminovali fudi okolo seba.
Tento problém nevymizne zo dfia na def. Bude to eSte velmi dlh& cesta, kedy kone€ne si bude-
me naozaj rovny, ¢i uz doma alebo v praci. Zena amuz, nikdy nebudu rovnaki, ved to sa ani neda
ale maju rovnaku vahu. Tak, ako sme si rovni vo farbe pleti.

Treba sa zamysliet a zaCat od seba od zakladnych veci, idealne od detstva, kedy je velmi
délezité ucit’ deti k rovnopravnemu zaobchadzaniu a rovhakému akceptovaniu jeden druhého.

Co by malo byt ciefom? Rovnocenné ocefiovanie oboch pohlavi, medzi muzom a Zenou, pre-
rozdelit opatrovatel'ské povinnosti, podpora Zien do prace po materskej dovolenke.

Zabranenim dlhodobo plynucej nerovnosti medzi muzmi a Zenami pozname vela spdsobov.
Jednym z moznosti, pre lepSie podmienky maju v kompetencii i zamestnavatelia, ktori by zacali
vytvarat vhodné pracovné podmienky a pracovné prostredie. Tymto spodsobom, by podporili zni-
Zovanie rodového rozdielu. Dal$ou vhodnou alternativou je zameranie sa viac na vysledky prace,
zvySovanie flexibility, a tiez podporit’ vykon prace réznych ¢asoch a miestach.

10 HASKOVA, H. 2011. Navraty matiek na trh prace

M



Verejna sprava a regionalny rozvoj

Predsa jeden zo zakladnych prav EU je pravo na rovnaké prileZitosti medzi pohlaviami. Pre
EU sa toto pravo stalo nevyhnutnou suc¢astou na dosahovanie cielov v oblasti rastu, zamestna-
nosti a taktiez socialnej sudrznosti. M6Zzeme konstatovat' aj napriek pretrvavajucej nerovnovahe
EU mozné zlep$enia, kedy sa prijali pravne predpisy o rovnhom zaobchadzani a opatreni na pod-
poru zien a uplatriovanie rodovej rovnosti''.

Zaver

Na Slovensku sa tejto problematike venuju rézne programy, ktoré pozitivne ovplyvfiuju rov-
nost medzi pohlaviami. Ako aj program Horizont Eurépa, ktorého ulohou je podporenie rodovej
rovnosti v snahe zvysit tito déleZitost rodového zaobchadzania v inovaciach a vyskume. Zeny
su nadalej malo zastupené vo vyskumnych Ulohach, preto je délezité aby mali rovnakeé prileZitosti
v pracovnej sfére a teda sa zUc€astriovali na rozhodovacom procese.

Rodova rovnost &i nerovnost je celosvetovo znama, rozoberana a stale pretrvavajuca, kto-
ra nam zasahuje do vSetkych sfér Zivota. V jednoduchosti povedané socialne nerovnosti ¢i uz
nerovnost medzi Zenou alebo skupinou su také, kedy nemaju rovnaky podiel na hmotnom bo-
hatstve alebo rozhodovani. Treba ale poznamenat Ze tento neziaduci stav sa sice zlepSuje ale
nadalej pretrvava a nemoézeme ocakavat zmenu zo dna na den. Napriek vSetkému musime kon-
Statovat’ urcité zmeny, kedy neznejSie pohlavie ma vysSiu zamestnanost, akou bola v minulosti,
a vdaka novodobej situacii, tento priaznivejsi stav, vedie k trvalo udrzatelnému hospodarskemu
rastu €i socialne spravodlivému $tatu, respektive k priaznivej stabilite spolo¢nosti. Je podstatné,
aby bola v ekonomike rovnocenna ucast Zien, ktora nam prispeje a prispieva k trvalo udrzatel-
nému rozvoju a hospodarskemu rastu. Vyrovnanie rozdielov by tak mohlo nastat do roku 2030,
ktoré odhalila Studia Organizacia pre hospodarsku spolupracu a rozvoj. Toto zvySenie predstavu-
je 12% v krajinach OECD. A tiez by tak mohli 0 20-30% zvysSit vynosy na svojich farmach, ak by
mali rovnaky pristup k vyrobnym zdrojom.

Vdaka tomuto predpokladu, by sa cely svet zbavil hladu, kedy hovorime cca o 100 az 150 mi-
lionov ludi. Z uvedenych poznatkov, musime konstatovat, ze firmy, ktoré maju zmieSané pohla-
via, sa rozvijaju omnoho efektivnejsie ako tie, v ktorych je len jedno pohlavie.Ukazovatel rodovej
rovnosti prispieva k ekonomickému rastu. Trvalo udrzatelny rast je tvoreny pri vysokej zamestna-
nosti Zien a tym prispieva k stabilite a socialneho spravodlivého Statu. Tomu sa hovori inteligent-
na ekonomika, pretoZe u€ast Zien je neodmyslitelna pre zdravu ekonomiku a jej rozvo;.
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Umela inteligencia a jej moznosti vyuzitia pri budovani
inteligentnych miest

Artificial Intelligence and Its Potential Applications in Building
Smart Cities

Eva MIHALIKOVA* — Tomé&s STULLER**

Abstract

Digital technologies, including artificial intelligence, are currently advancing rapidly and their
application holds immense potential not only for society as a whole but also for individuals. This
paper highlights the growing trend of artificial intelligence implementation, identifying selected
areas within the business sector and public administration. Particular attention is given to the use
of artificial intelligence in the context of smart city development. Based on current technological
advancements, the paper analyzes the role of artificial intelligence in optimizing urban processes,
increasing the efficiency of public services, and supporting sustainable development.

Keywords:
Atrtificial intelligence, smart cities, sustainability

JEL Classification: H79, Q01, Q55

Uvod

V sucasnosti sme svedkami intenzivnej technologickej transformacie, ktora zasadnym spoéso-
bom ovplyvriuje fungovanie organizacii naprie¢ r6znymi sektormi. Jednou z klu¢ovych techno-
logickych oblasti, ktora nadobuda €oraz vacsi vyznam, je umela inteligencia (Al). Ta nachadza
uplatnenie v réznych sférach spolo¢enského a hospodarskeho zivota a vyrazne formuje spb-
sob fungovania podnikov, verejnych institacii, miest ale aj kazdodenného zivota ob&anov. Vdaka
schopnosti analyzovat rozsiahle mnozstva dat, optimalizovat’ procesy a podporovat kvalifikova-
né rozhodovanie sa umeld inteligencia stava zakladnym pilierom konceptu inteligentnych miest
(smart cities).

Suc€asné mesta Celia zvySujucim sa vyzvam, ktoré suvisia s prehlbujicou sa urbanizaciou,
rastom populacie, dopravnou zatazou &i s environmentalnymi hrozbami. Tieto faktory kladu
nové naroky na poskytovanie verejnych sluzieb, ktorych kvalita a dostupnost sa €oraz viac viazu
na uroven technologickej pripravenosti samosprav. Aplikacia modernych digitalnych technologii
do miest sa tak stava nevyhnutnostou pri zvySovani kvality Zivota obyvatelov, pri efektivnejSom
riadeni verejnych sluzieb, ¢i podpore udrzatelného rozvoja.

Cielom prispevku je poukazat na vyuzitie umelej inteligencie pri budovani inteligentnych miest
a zistit ako umela inteligencia meni mesta a zlepsSuje kvalitu Zivota v nich. Prispevok vychadza
z0 spracovania teoretickych poznatkov o umelej inteligencii a jej pouzivani ako v podnikatelskej
sfére tak aj vo verejnej sprave. DetailnejSia pozornost’ je venovana moznostiam vyuzitia umelej

* Ing. Eva Mihalikova, PhD., univ. docent, Univerzita Pavla Jozefa Safarika v Ko$iciach, Fakulta verejnej
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inteligencie v inteligentnych mestach a analyze situacie v krajskych mestach Slovenska. Zame-
rom je poskytnut prehlad o realizovanych aktivitach miest, sumarizovat' priklady dobrej praxe
vyuzivania umelej inteligencie pri budovani inteligentnych miest a poukazat’ na zmeny, ktoré boli
implementaciou inovativnych technoldgii v mestach dosiahnuté. Pri tvorbe prehladu je pozornost
upriamena predovsetkym na oblasti, ktoré priamo suvisia so stavom a kvalitou zivotného pros-
tredia a na mesta, ktoré maju v danej oblasti za sebou prvé skusenosti alebo s implementaciou
inovativnych rieSeni zacali v poslednom obdobi.

1 Umela inteligencia a jej prilezitosti

Umelé inteligencia (Al, Artificial intelligence) predstavuje prelomovy smer v informatike, ktory
sa zameriava na vyvoj systémov schopnych premyslat, ucit sa a prispdsobovat sa novym infor-
maciam podobne ako ludska mysel. Al spracuva rozsiahle mnozZstvo udajov a pouziva pokrocilé
algoritmy na identifikaciu vzorov a vztahov v analyzovanych datach (Stasikova, 2023). Je to tech-
nolégia, ktora si dokaze sama analyzovat pozadované zadania, ziskavat z nich data, ktoré jej
umoznia zadanie vyrieSit a nasledne aj vyhodnotit. Ziskané vysledky opatovne analyzuje, pricom
saich uéi a v bode, ked datasetu porozumie, je schopna ho sama doplifat a zlepSovat (Visibility).
Frasch (2020) jej podstatu vyjadruje cez charakteristické vlastnosti — autonémiu (ide o schopnost
vykonavat ulohy v komplexnych prostrediach bez neustaleho vedenia pouzivatelom) a adaptabi-
litu (ide o schopnost zlepsit vykon u€enim sa zo skusenosti).

Umelu inteligenciu je nutné vnimat’ ako technolégiu buducnosti. Tak k nej pristupuje aj Eurdp-
ska komisia, ktora z programov Digitalna Eurdpa a Horizont Europe vy¢lenila finanéné prostried-
ky, ktoré boli zamerané na investicie do umelej inteligencie. Ciefom investicii bolo podmienit
zavadzanie Al do vSetkych sektorov a odvetvi, umoznit jej dal$i vyvoj, a zabezpe it jednotné
stratégie v ramci ¢lenskych $tatov EU (Eurdpska komisia, 2025).

Slovenska republika ako ¢lensky $tat Eurdpskej unie prijala eSte v roku 2019 Stratégiu di-
gitalnej transformacie Slovenska 2030. Stratégia definuje priority pri prechode na informacné
technolégie, s dérazom na Al, 5G siete, spracovavanie velkého suboru dat ¢i super vykonné po-
CitaCe. SuCasne stanovuje oblasti, v ramci ktorych je potrebné zvySenie efektivnosti zavadzania
digitalnej transformécie, su to oblasti ako hospodarstvo, vzdelavanie a vyskum, verejna sprava Ci
tuzemny rozvoj (MIRRI, 2019). Konkrétne kroky na naplnenie cielov Stratégie digitalnej transfor-
macie Slovenska 2030 su vymedzené v Akcnom plane digitalnej transformacie 2023 — 2026, kto-
ry sa zameriava hlavne na podporu digitalizacie podnikov, rozvoj digitalnej infrastruktiry, umelej
inteligencie a budovanie digitalneho ekosystému.

Rychle napredovanie vo vyvoji a implementacii umelej inteligencii prinada vela prilezitosti
a vyhod, na ktoré je mozné poukazat cez tri zakladné oblasti (Eurépsky parlament, 2025):

a) v priemyselnych odvetviach méze umela inteligencia asistovat' pri vyvoji produktov a slu-
Zieb novej generacie a to aj v odvetviach, kde maju eurdpske podniky uz silné postavenie
(ekologicka a obehova ekonomika, strojarstvo, polnohospodarstvo, a pod.). Dokaze opti-
malizovat vyrobu, predajné cesty, zlepSit udrzbu strojov, zvySit produkciu a kvalitu, zlepSit
sluzby zédkaznikom a u$etrit’ energiu,

b) vo verejnych sluzbach méze pomoct zlepsit verejné sluzby, znizit naklady a priniest nové
prilezitosti napriklad v oblasti verejnej dopravy, vzdelavania, energetiky, ¢i v odpadovom
hospodarstve,

¢) u ob&anov moéze zlepsit kvalitu ich Zivota, zabezpedit lepSiu zdravotnu starostlivost, bez-
pecnejSiu a ekologickejsiu dopravu, zjednodusit’ vzdelavanie, zjednodusit' triedenie odpa-
dov a podobne.
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1.1 Pouzivanie umelej inteligencie v podnikatel'skej sfére

Umela inteligencia patri k pokrocilym digitalnym technoldégiam a nachadza svoje uplatnenie
v réznych oblastiach. V podnikatelskej sfére nie je zatial implementacia umelej inteligencie vy-
soka, vid. obr.1.
Obr. 1 Podniky pouzivajlice umell inteligenciu vo vybranych krajinach EU (v %)
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Zdroj: Vlastné spracovanie podla: Eurostat (online data code: isoc_eb_ai)

Podra dostupnych Gdajov, na drovni EU v roku 2023 vyuzivalo umel inteligenciu iba 8 % pod-
nikov, ale v roku 2024 sa hodnota zvysila na necelych 13,5%. V obrazku su znazornené krajiny
EU, ktoré sa nachadzaju nad priemerom EU. Vo véetkych krajinach je viditelna pozitivna zmena
a ku krajinam s najvaésim medziro&nym narastom patri napriklad Dansko, Svédsko a Esténsko.
Slovensko nepatri ku krajindm, ktoré sa nachadzaju nad priemerom EU. Umelt inteligenciu u nas
vyuziva len 10,78 % podnikov. V ktorych oblastiach je umela inteligencia zastupena v akej miere
sme spracovali v nasledujucej tabulke. Udaje st spracované za rok 2024 a poukazuji na prie-
mernu hodnotu na drovni EU, na hodnotu v SR a zaroven identifikujd tri top krajiny pre jednotlivé
oblasti.
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Tab. 1 Prehlad oblasti v ktorych vyuZzivaju podniky umelu inteligenciu (v %)

Oblasti EU Prvé tri krajiny EU SR
Dodévka vody; kanalizacia, odpadové | ¢ 4q Dansko Svédsko Rakusko 538
hospodarstvo a sana¢né ¢innosti ' 20,48 20,32 17,77 ’

. , .. Dansko Luxembursko Finsko
Administrativne a podporné sluzby 14,33 27.84 25.64 2478 18,37
Dodavka elektriny, plynu, pary a stude- | 5 o Dansko Holandsko Svédsko 13.07
ného vzduchu ’ 48,36 46,84 40,71 ’
Velkoobchod a maloobchod; oprava | 45 44 Dansko Slovinsko Holandsko 1165
motorovych vozidiel a motocyklov ’ 27,34 23,46 23,15 ’

. Belgicko Malta Slovinsko
Preprava a skladovanie 8,13 23,03 20,63 18.97 8,22
- o Dansko Svédsko Finsko
Informacie a komunikacia 48,72 68.3 67.56 66.43 29,19
i Luxembursko Belgicko Rakusko
Vyroba 10571 o743 23,24 22,71 8,08
, Luxembursko Svédsko Slovinsko
Stavebnictvo 6,09 19,08 13.15 1.4 6,31
. . . Slovinsko Rakusko Belgicko
Ubytovacie a stravovacie sluzby 6,09 16.85 15.87 15.66 3,77
. ) , o Finsko Dansko Svédsko
Cinnosti v oblasti nehnutelnosti 15,45 32,85 29,41 28,97 3,68
. . - . Svédsko Finsko Dansko
Odborné, vedecké a technické ¢innosti| 30,53 53.71 48,46 44.9 17,12

Zdroj: Vlastné spracovanie podla: Eurostat (online data code: isoc_eb_ai)

Na zaklade udajov je mozné poznamenat, Ze najviac podnikov vyuzivajucich umelu inteli-
genciu aj v jednotlivych oblastiach ma Dansko a Svédsko. Ide o krajiny, ktoré sa najéastejsie
objavujl na prvych troch prie¢kach v ramci EU. Ak sa pozrieme na priemerné hodnoty EU, ale aj
inych krajin, vratane Slovenska, tak najlepSie hodnoty su dosiahnuté v oblasti: Informacie a ko-
munikacia. Pozitivne mozZno hodnotit, Ze v urCitych oblastiach sa uz aj nasa krajina nachadza
nad priemerom EU — ide o: Administrativne a podporné sluzby, Stavebnictvo a Prepravu a skla-
dovanie. Vyvoj a zavadzanie umelej inteligencie ma velky vyznam nielen v podnikatelskom ale
aj verejnom sektore.

1.2 Pouzivanie umelej inteligencie vo verejnej sprave s dérazom na budovanie
inteligentnych miest

V roku 2024 bola realizovana s$tudia vo vybranych krajinach EU, ktora bola zamerana
na vyskum implementacie umelej inteligencie v organoch verejnej spravy. Po jej vyhodnoteni
sa zistilo, Ze 63,1% oslovenych verejnych organizacii planuje zavadzanie umelej inteligencie
a 51,8 % verejnych organizacii ma uz s implementaciou Al prvé skusenosti. Vysledky Studie zo-
brazuje obr. 2.
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Obr. 2 Vyjadrenia manazZérov vo verejnej sprave o planovani a implementacii Al projektov

16 % 21%

- Nevedia o planovani Al projektov - Nevedia, ¢i boli implementované Al projekty

Majii napléanovany aspofi jeden Al projekt Aspori jeden Al projekt uz bol implementovany

- Nemajii naplanované Al projekty - Ziadne projekty doteraz neboli implementované

Zdroj: Vlastné spracovanie podla: Eurépska komisia, 2024

Z vysledkov Studie vyplyva, Ze vyuzivanie umelej inteligencie v oblasti verejnej spravy uz nie
je len otazkou planovania a buducnosti, ale stava sa realitou. (Eurdpska komisia, 2024).

V roku 2024 vydalo OECD v spolupraci s krajinami G7 spravu o zavadzani nastrojov umelej
inteligencie v krajinach G7. Tato sprava poklada umelu inteligenciu ako revoluciu, ktora predsta-
vuje prilezitosti poskytovania lepSich a kvalitnejSich verejnych sluzieb, rast produktivity verejné-
ho sektora &i posilfiovanie zodpovednosti pri sprave veci verejnych (OECD, 2024).

Sucasny technologicky pokrok a inovacné stratégie predstavuju optimisticku cestu aj k efek-
tivnejSej, hospodarnejSej a udrzatelnejSej existencii miest (Szpilko a kol, 2023), ¢o je spaté
s konceptom Smart Cities. Tento koncept je mozné oznacit ako koncept strategického riadenia
mesta (obce, regidnu) pri ktorom su vyuzité moderné technolégie pre ovplyviovanie kvality Zivo-
ta obCanov a nasledne k dosahovaniu hospodarskych a socialnych cielov mesta (Slavik, 2017).
Mozno ich povazovat za mestd, ktoré aktivne narabaju s datami, informac¢nymi technolégiami €i
s participaciou sukromného aj verejného sektora za ucelom uspory pefiaznych aj materialnych
zdrojov pri poskytovani a zlepSovani kvality poskytovanych sluzieb (MIRRI,2022).

Inteligentné mesta predstavuju reakciu na potrebu prepojit urbanizéciu s inovaciami a techno-
I6giami tak, aby vznikali priestory, ktoré st nielen funkéné, ale aj citlivé na environmentalne a so-
cialne vyzvy (Nami, 2025). Vyzaduje si to si€asny vyvoj spolo¢nosti, lebo sa prehlbuju problémy,
ktoré ovplyvriuju Zivot obyvatelov. Jedna sa o environmentalne znecistenie, dopravné nehody,
narocnost ziskavania byvania, ochranu sukromia ¢i klesajucu kvalitu poskytovanych sluzieb.
A prave inteligentné mesta vdaka vyuzivaniu pokrocilych technoldgii, ako su senzory, internet
veci, umeld inteligencia a velké data, dokazu optimalizovat mestské procesy a dosiahnut znize-
nie spotreby energii, zlepSenie kvality ovzduSia, manazmentu odpadov a dalSich oblasti, ktoré
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su klu€ové pre udrzatelny rozvoj miest (Slovak Business Agency, 2021). Podla Fakhriho (2024)
umela inteligencia meni spdsob fungovania miest a transformuje ich na mudrejsie, bezpecnejsie
a efektivnejSie miesta pre zivot.

Vdaka modernym technolégiam sa mesta menia na moderné metropoly, ktoré vyrazne zlepSu-
ju kazdodenny Zivot obyvatelov v réznych oblastiach, ako zobrazuje nasledujuci obrazok.

Obr. 3 Smart technoldgie v inteligentnych mestach

Zdroj: Vlastné spracovanie podla: Shas Syed a kol., 2021

Umelé inteligencia, napriklad v Esténsku, nahradila pracu inSpektorov pri kontrole polnohos-
podarov, ktori poberaju dotacie z verejnej prostriedkov. Pomocou satelitnych snimok sa sleduje
plnenie povinnosti polnohospodarov a v pripade neplnenia ich povinnosti, na to dokaze umela
inteligencia upozornit formou e-mailu. Dalsim prikladom je vyhodnocovanie Zivotopisov zaujem-
cov o zamestnanie. Umela inteligencia vykazala podstatné zlepSenie pri vybere zamestnancoy,
kde nastal narast o 58% v zotrvani v zamestnani minimalne pol roka, oproti tomu, ked Zivotopisy
vyhodnocovali ludski zamestnanci (Gyurasz, 2019). Vo verejnej sprave byva umela inteligencia
vyuzita aj na spracovavanie formularov, Ziadosti, moznosti odpovedania na otazky ob&anov for-
mou chatbotov, detekciu podvodov &i zvySovanie transparentnosti (Slovensko, 2025).

Umela inteligencia sa ukazuje ako délezity nastroj pri monitorovani zivotného prostredia s vi-
ziou zvySenia objektivity a efektivity. Je prinosna pri predpovediach prirodnych katastrof (pozia-
rov, zemetraseni ¢i hurikanov), pri monitoringoch kvality vody a ovzdusia, ¢i odhalovani znedis-
tujucich latok (Olawade a kol, 2024). Narast populacie, zvySené poziadavky na mnozstvo pitnej
vody, nepostacujuce tradi¢né spdsoby Cistenia odpadovych vod z hladiska spotreby energie aj
nakladovej neucinnosti, su dovodom implementacie umelej inteligencie aj vo vodnom hospodar-
stve. Casto je vyuZivana pri optimalizovani faz &istenia odpadovych vod, ako napriklad pri de-
tekcii roznych latok pritomnych vo vode, pri riadeni procesov, zlepSovani prevadzky €i zniZzovani
zataze pre Zivotné prostredie (Baarimah a kol., 2024). Nezanedbatelnu Ulohu zohrava umela
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inteligencia aj pri monitoringu ovzduSia a predpovedaniach koncentracie znecistujucich latok
v ovzdus$i. Umozfiuje skiumat ohniska znedistenia, identifikovat uroven znedistenia ¢i predpove-
dat’ vplyv meteorologickych faktorov. Na zaklade toho je mozné prijimat u¢inné rozhodnutia pri
riadeni kvality ovzduSia a ochrany verejného zdravia (Chadalavada a kol. 2025).

Umelé inteligencia vyrazne meni aj odvetvie odpadu a recyklacie a prispieva tym k zvySeniu
trvalej udrzatelnosti. UmoZzfuje tvorit' a vyuzivat inteligentné koSe, pouzivat roboty na triedenie
odpadov, senzorovo monitorovat a sledovat stav odpadov, vyuzivat modely na predpovedanie
vzniku odpadov, optimalizovat’ prepravu odpadov alebo aj vyhladavat nelegalne skladky. Fang
a kol. (2023) uvadza, ze pouzitie umelej inteligencie v odpadovej logistike méze znizit prepravnu
vzdialenost az o 36,8 %, usporu nakladov o 13,35 % a usporu ¢asu o 28, 22 %.

Casto rieSenou oblastou v inteligentnych mestach je doprava. Narast populacie, environ-
mentalne dopady pouzivania automobilov, tvorba rozsiahlych zapch, su faktory, ktoré vyvijaju
tlak na efektivnejsi a modernejsi systém verejnej dopravy. Umela inteligencia umoznuje analyzu
velkého mnozstva udajov pochadzajucich z réznych zdrojov ako GPS, socialnych sieti, kamier
¢i senzorov na cestach, aby dokazala predpovedat hustotu premavky a zabranovat’ vznikaniu
zapch (Jevinger a kol., 2023). Inteligentna doprava vyuziva e-mobilitu, zdielané formy dopra-
vy a inteligentné dopravné systémy, ktoré pomahaju optimalizovat tok dopravy, znizovat zataz
na infrastrukturu a zlepSovat kvalitu ovzdusSia. (PFibyl a kol., 2022). Ako priklad je mozné uviest
inteligentné semafory, ktoré riadia premavku a zvysuju bezpec€nost na cestach. Vyuzivaju udaje
z vySSie spominanych zdrojov a upravuju na¢asovanie semaforov, aby ufahgili hustej premavke.
Zaroven su prednastavené na volny prechod vozidiel verejnej dopravy &i integrovaného zachran-
ného systému, o umozruje zvySovanie komfortu, efektivnosti a bezpecnosti verejnej dopravy.
(Ellasy a kol., 2024)

2 Vyuzitie umelej inteligencie pri budovani inteligentnych miest
v podmienkach Slovenska

S vyuzivanim modernych digitalnych technoldgii, vratane umelej inteligencie, ma svoje sku-
senosti aj Slovensko. Mnohé vacsie aj mensSie mesté implementuju prvky umelej inteligencie
do réznych oblasti a prispievaju tym k tvorbe udrzatelnych, modernejSich a pre Zivot kvalitnejSich
miest. V nasledujlcej €asti je pozornost sUstredena na krajské mesta Slovenska a na vybrané
priklady Uuspesnej implementacie umelej inteligencie v nich.

Mesto Trencin, ako prvé mesto Slovenska, predstavilo v roku 2019 projekt Chatbota, ktory
do komunikéacie s obyvatefmi implementuje aj prvky umelej inteligencie. Podstata Chatbota spo-
Civa v interaktivnej personalizovanej komunikacii medzi mestom a obyvatefmi z réznych oblasti
zivota mesta, napriklad ide o aktuality, o informacie o zmenach dopravy, o kultirnych poduja-
tiach, o upozornenia na opravy, o informacie z mestského zastupitelstva a podobne (Trencin,
2019/34).

Mesto Trnava v roku 2023 realizovalo projekt zamerany na inteligentné riadenie kriZzovatiek.
Inteligentné riadenie umoznuje napriklad sledovanie urovne dopravy, dopravnych kolén, s€ita-
vanie vozidiel. Cielom je zvySenie dopravnych vykonov a bezpeénosti dopravy formou zlep$enia
regulacie dopravy. Celkové naklady na implementaciu prvkov Al do riadenia krizovatiek, vratane
ich nutnej upravy, mesto vycislilo na 2,7 miliéna eur (Trnava, 2025a/37). Inteligentné krizovat-
ky dosiahli skratenie €asu prejazdov, zvySenie priepustnosti dopravy ¢&i znizenie emisii, ¢im sa
v kone¢nom désledku zlepsila aj kvality ovzdus$ia (Trnava, 2024/36). Neoddelitelnou sucastou
dopravy v mestach je mestska hromadna doprava. Mesto Zilina v roku 2019 za&alo s implemen-
taciou preferencie vozidiel MHD na svetelnych krizovatkach. Cielom bolo znizovanie zdrzania
spojov, znizovanie emisii, Uspora paliva a zvySenie preferencii pre MHD. Systém komunikacie
medzi vozidlami MHD a riadenim dopravnej signalizacie umoznuje meSkajucemu vozidlu bez-
pecny prechod krizovatkou podrzanim, resp. signalizaciou zelenej na signalizanom zariadeni.
Spoloéne so systémom mesto zaviedlo aj aplikaciu, ktord umozriuje obyvatelom mesta sledo-
vanie realnej polohy vozidla, vratane meskania, ale aj informacie o dopravnej situacii v meste,
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odchody spojov €i upozornenia na uzavery. Na dopravu sa orientuje aj mesto PreSov, ktoré v za-
ujme zlepSenia dopravy a zZivotného prostredia, investuje prostriedky do obnovy vozového parku
Ci inStalacie nabijacich stanic pre elektromobily. Investicia presahuje 2 miliony eur, ktoré pocha-
dzaju z viacerych zdrojov — z rozpo&tu mesta, zo §tatneho rozpoétu, &i z fondov EU (Smart cities
klub, 2020/29; Smart city, 2025/30). Mnohé slovenské mesta uz vyuzivaju inteligentné vozidla aj
na kontrolu parkovania. Tie umoznuju zvySenie poctu skontrolovanych vozidiel, isporu ¢asu pri-
sludnikov mestskych policii €i lepSie presadzovanie parkovacej politiky v mestach. Vozidla vyba-
vené Al technoldgiou snimaju evidenéné Cisla vozidiel a vyhodnocuju povolenia na parkovanie
na konkrétnom mieste, sleduju Uhradu poplatkov za parkovanie a dokazu identifikovat aj vozidla
po ktorych je vyhlasené patranie. Takéto inteligentné vozidla vyuzivaju mesta ako Trenc¢in, Kosi-
ce Ci Bratislava (KoSice, 2024/13).

Mesto PreSov je mozné spomenut aj v suvislosti so zavedenim inteligentného umelého osvet-
lenia, v ramci ktorého bolo zabudovanych viacero meteostanic. Tie poskytuju obyvatelom ak-
tualne informacie o stave ovzdusSia v meste, ide o informacie ako je teplota vzduchu, vihkost
vzduchu, hodnota 0zénu, hodnoty prachovych ¢astic v ovzdusi & UV index. Celkové naklady
na inteligentné umelé osvetlenie, vratane meteo stanic presiahli 1 milion eur (PreSov, 2025/21).
Skusenosti s vyuzivanim meteo senzorov maju viaceré mesta — Bratislava, Zilina, Trnava ale
aj Banska Bystrica, ktora ich na svojom Uzemi rozmiestnila takmer dvesto (Banska Bystrica,
2024/2). Vysledky z merani su verejne pristupné.

V poslednych rokoch sa zvySena pozornost venuje aj odpadovej politike miest a oblubu si
ziskavaju polopodzemné kontajnery. Maju mnohé vyhody — napriklad Setria priestor, maju vys-
Siu kapacitu, znizuju zapach ale maju aj modernejsi dizajn. Kontajnery su vybavené senzormi,
ktoré formou aplikacie upovedomuju o naplnenosti ako dispecing, tak aj samotnych obyvatelov.
Lidrom v pouzivani takychto kontajnerov je mesto Nitra. Ako informuju Nitrianske komunalne
sluzby, prvé polopodzemné kontajnery boli osadené uz v roku 2014 a kazdoro¢ne pribuda pri-
blizne desat’ novych stojisk. V su€asnosti ma mesto vybudovanych celkovo 93 miest so 483
kontajnermi tohto typu. (Nitra, 2025/17). Aj v Bratislave sa polopodzemné kontajnery objavuju
uz niekolko rokov a ich pocet narasta. Prvé stanoviste polopodzemnych kontajnerov tu vzniklo
este v roku 2017. V minulom roku tu v§ak boli osadené aj prvé podzemné kontajnery (Schreine-
rova, 2024/24). V KoSiciach sa prvé polopodzemné kontajnery objavili v roku 2018 a to v jednej
z mestskych Casti, ktora vybudovala kontajnerovisko v hodnote 29 tisic eur. (SITA, 2018/25).
V roku 2024 zacalo s budovanim takychto kontajnerovisk aj samotné mesto KoSice, ktoré na ich
realizaciu vyc€lenilo milion eur. Mesto Trnava zacalo s vystavbou stojisk tiez v roku 2018, priCom
do konca roka 2024 vybudovalo 127 stojisk v hodnote takmer 2,2 miliéna eur. Zaroven vybavilo
svoje smetné nadoby Specialnymi Cipmi, ktoré monitoruju vysyp kazdej nadoby, vratane jej hmot-
nosti. Tieto informacie st napomocné pri zlepSovani uc¢innosti zvozov odpadu ¢i prehodnocovani
tras zbernych vozidiel. (Trnava, 2021/35; Trnava, 2025b/38). Polopodzemné kontajnery sa stali
suéastou uz mnohych slovenskych miest a ich pocet sa stale navysuje, pribudli v Trengine, Ziline
(Odpady portal, 2024/18) ¢i Banskej Bystrici.

Aktualnou novinkou je, Ze mesto Kosice uspelo v eurofondovej vyzve Smart Asset Manage-
ment for Sustainable Urban Development (Inteligentné riadenie aktiv pre udrzatelny mestsky roz-
voj). Vd'aka tomu ziskalo 6,25 miliona eur na efektivne identifikovanie, spravovanie a prestavanie
nevyuzitych, resp. zle vyuzivanych verejnych budov v meste (Tokarcik, 2025/33). Ide o zaujima-
vy projekt s oznaenim SAM-SUD, ktory by mal zacat v oktdbri 2025 a jeho zamerom je pomocou
umelej inteligencie dat' ,novy Zivot" starym budovam.

Zaverom by sme chceli zd6raznit, ze vSetky krajské mesta Slovenska sa snazia implemen-
tovat inovativne rieSenia pre zlepSenie kvality Zivota a udrzatelnosti. Najviac technologickych
a inovativnych rieSeni vyuziva hlavné mesto Slovenska. Bratislava ako jedina zo slovenskych
miest patri k mestam, ktoré maju svoje umiestnenie v IMD Smart City Indexe. V roku 2024 sa
pri hodnoteni posunula o Sest' miest vy8Sie a nachadza sa na 56. mieste z celkového poctu 142
hodnotenych miest. Napreduje hlavne v oblasti mobility a smart sluzieb.
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Zaver

Umela inteligencia predstavuje jednu z najperspektivnejSich technoloégii su€asnosti, ktora ma
potencial zdsadne transformovat mestské prostredie a spésob, akym mesta funguju. Vyuzitie Al
pri budovani inteligentnych miest umozriuje efektivnejSie riadenie dopravy, optimalizaciu energe-
tickych systémov, zvysenie bezpecnosti obyvatelov, lepsi stav Zivotného prostredia €i zlepSenie
kvality verejnych sluzieb. Prostrednictvom analyzy velkych datovych suborov a prediktivnych
modelov mdzZe Al poskytovat presnejSie rozhodnutia v realnom Case, ¢im sa znizuju naklady
a zvySuje sa celkova udrzatefnost mestského rozvoja.

Buduci rozvoj inteligentnych miest bude vo velkej miere determinovany ochotou a schopnos-
tou predstavitelov verejnej spravy, vratane miestnych samosprav, aktivne participovat na imple-
mentacii prvkov umelej inteligencie do mestskych Struktar. Klu€ovym predpokladom uspesnej
implementacie umelej inteligencie su aj dostupné finanéné zdroje, najma pri rozsiahlych a tech-
nologicky naro¢nych projektoch. V su€asnosti su k dispozicii viaceré podporné mechanizmy, naj-
ma v ramci fondov Eurdpskej unie, ktoré slizia na podporu digitalizacie a zavadzania inovativ-
nych rieSeni v mestskom prostredi.

Napriek mnohym vyhodam, implementacia Al technoldgii prindsa aj viaceré vyzvy. Medzi naj-
vyznamnejSie patria otazky ochrany osobnych Udajov, bezpecnosti systémov, etiky pri automa-
tizovanom rozhodovani ako aj otazky zabezpecenia digitédlnej dostupnosti pre vSetky skupiny
obyvatelstva, pricom nevyhnutnym predpokladom tohto procesu je zvySovanie Urovne digitélnej
gramotnosti a posiliovanie povedomia verejnosti 0 moznostiach a benefitoch vyuzivania umelej
inteligencie, k Comu sme chceli prispiet aj tymto ¢lankom.

Clanok je stgastou rieenia projektu VVGS-2024-3421 Modernizacia a racionalizacia miest-
nych samosprav prostrednictvom umelej inteligencie.
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Universities in the rankings: who gets a competitive
advantage?

Univerzity v rebric¢koch: kto ziskava konkuren¢nu vyhodu?
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Abstract

The article is devoted to the analysis of the state of universities in Slovakia and Ukraine in the
system of international indices and the positioning of national universities in the online learning
environment. The level of digital competitiveness of the country as an ecosystem of a modern
university is determined, and the trends in the development of the digitalization process in Slo-
vakia and Ukraine are analyzed, which form a set of opportunities and challenges for national
universities. A new system of metrics for assessing the quality of online learning is defined, and
scenarios for the prospective development of universities under the influence of digital processes
are built. To solve research problems and confirm the hypotheses put forward, methods of anal-
ysis and synthesis, comparative analysis, cluster analysis, and methods of visualizing results are
used.
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Introduction

The 21st century is the century of global and systemic changes that affect key aspects of so-
ciety and necessitate the study of social, technological, economic, environmental and political
forces that are transforming education systems around the world. Against the background of di-
verse studies of new trends in the development of higher education, identifying and assessing
the challenges and new opportunities that arise under the influence of global, world problems, the
attention of international educational institutions and national government agencies is focused on
two main areas — the increasing polarization of the world and new forms of progress. As experts
from the OECD'’s Centre for Educational Research and Innovation (CERI) estimate in the report
“Trends Shaping Education 2025” [18], since the beginning of 2020, there has been a strong in-
crease in geopolitical tension. This has provoked the emergence of global conflicts and crises
that have deepened social and economic inequality, the general polarization of the world. In these
conditions, education faces the ambitious task of strengthening the sustainability of civilizational
development. While education cannot address the causes of global crises, it can help to increase
students’ sense of security and confidence in the future.

These challenges require universities and higher education systems to be ready for change.
THE Europe Universities Summit 2025 [29], which took place on May 6-8, 2025 in Bucharest
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(Hungary), noted that the future development of universities is impossible without international
cooperation, scientific excellence, and digitalization of all educational and management process-
es. Leaders in the field of higher education noted that, against the backdrop of high competition
in higher education and new conditions for funding universities, their future development is based
on strengthening partnerships with industry, transforming universities into think tanks to solve the
key task of civilization development — “to put their knowledge at the service of society and help
solve the most pressing problems of our time” [25]. Thus, innovations in educational and research
activities are the key to the adaptation of universities to new conditions and challenges of socie-
ty’s development.

The rapid development of digital technologies has caused and triggered the development of
new approaches to learning based on the use of modern digital tools, such as augmented and vir-
tual reality, artificial intelligence, adaptive learning platforms and online educational environments
[4, 26]. New digital technologies, combined with force majeure circumstances in the development
of civilization (COVID-19), increased political and economic instability and military conflicts in var-
ious regions of the world, have provoked the rapid development of new flexible forms and ways
of learning [6, 17]. The transition of some educational processes to an online format has allowed
universities to consider the quality of distance education as a new tool for increasing their attrac-
tiveness and competitiveness. This, in turn, has necessitated the creation of new international
indices to assess the quality of education in universities around the world.

1 Literature review

In modern conditions, digitalization of society, economy and education is considered as a key
foundation for the implementation of innovative changes. In this context, digital transformation
is focused on the introduction of digital technologies in all areas of economic and social activity,
which requires detailed study.

According to the research of scientists, the emphasis is placed on the problems and prospects
for the development of society, education and the national economy, taking into account the po-
tential of digitalization. Thus, in the works of Ochs T., Riemann U. [19], Kolyadenko S [11], Dyba
Yu., Gernego [5], Kraus N., Goloborodko O. and Kraus K. [12], Liashenko V.I. [15], it is substan-
tiated that the development of digitalization processes is associated with the socio-economic de-
velopment of the country.

Researchers [22, 13] assess the trends in the development of digitalization processes in the
leading countries of the world and prove that modern digital transformation is associated with the
development of business models based on the use of digital platforms. The work [19] analyzes
the theoretical and practical aspects of the digitalization of the economy and its activities, high-
lights the advantages and disadvantages of the impact of digital transformation on the functioning
of enterprises and organizations.

The main trends in digitalization and digital transformation of socio-economic systems are giv-
en in the works of scientists [7, 8], which are the basis for modeling the behavior of organizations
at different levels in a changing information-oriented environment for the formation of a system
of management innovations based on modern means of economic and mathematical modeling
and information technology.

The issues of integral assessment of the level of development of the digital economy in the
country are considered in the works of Schmidt J. T. & Tang M [24], in the studies of various in-
ternational organizations [17,18,9], which define digitalization as one of the priority areas of the
research program on the System of National Accounts and work on the formation and mobiliza-
tion of new digital sources of statistical data. Existing studies allow us to analyze the influence
of the components of digitalization indices on the formation and development of digitalization
processes in national society. To determine the country’s place in digital processes, researchers
Varlamova M., Demianova Y. [27] propose using rating analysis based on international indices
and prove that it is the leading countries that demonstrate high rates of digital development and
the spread of innovations.
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The paper [19] presents an overview of the integration of technologies in education from com-
puters to other more advanced forms of digital technologies, as a result of which the author
proved that digitalization is transforming all aspects of society, not just the work environment, and
in terms of educational contexts, the transformation occurs with or without strategic initiatives that
ensure the continued quality of the teaching and learning environment.

Sandjaja M, Adams D., Mabel H. J. T., Sumintono B., Oh S. P. in their works [1, 20] argue that
technological advances in the world require universities to constantly adapt to new challenges
that entail the transition to blended learning. Blended learning combines face-to-face and online
learning methods, which can significantly increase the attractiveness of the higher education sys-
tem among applicants and students. In blended learning, it is important to involve students in the
educational process, as this affects learning outcomes. Also, the authors argue that higher edu-
cation institutions need to unleash their transformative potential, since Internet information and
communication tools provide flexibility of time and place and the reality of unlimited educational
discourse. However, this does not reduce the importance of the educational institution itself but
will force society to realize that it is best to use both face-to-face and online learning to achieve
the digital goals of higher education.

Thus, leading scientists in various industries, as well as international organizations, infor-
mation and consulting agencies, and government agencies are engaged in the formation and
definition of the main vectors and trends of digital transformation of educational processes,
compiling ratings of digitalization of countries, and studying the mutual influence of digitalization
processes in various fields. In the context of the rapid development of the information society
and in connection with the spread of digital processes, this issue is relevant and requires further
research.

Thus, the aim of the article is to analyze the state of higher education in Slovakia and Ukraine
in the system of international indices and positioning of national universities in the online educa-
tion environment.

2 Research methodology
To achieve this goal, it is necessary to solve the following tasks:

1) conduct a comparative analysis of the challenges facing higher education in the 21st centu-
ry; assess the level of digital development of Ukraine and Slovakia as an ecosystem of national
universities;

2) analyze new metrics for assessing online learning at universities, assess the experience of
Ukrainian and Slovak universities;

3) analyze the prospects for the development of online learning at universities in Slovakia and
Ukraine.

The research is based on the following hypotheses:

1. The attractiveness of a university for applicants depends on its international position, which
is reflected in world rankings of education quality assessment.

2. An innovative university must constantly look for new methods, approaches and forms of the
educational process that meet the needs of consumers of educational services.

3. Hybrid forms of education require a high level of pedagogical skills of the university teaching
staff, which is reflected in the rankings.

To solve the research tasks and confirm the proposed hypotheses, methods of index and com-
parative analysis, structural-dynamic analysis, cluster analysis, and matrix modeling are used.
Visualization of the results is carried out using pie charts and graphs.
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3 Results

Task 1. Higher education is undergoing radical transformations caused by innovations in the
scientific and technical process in the field of information and communication systems. They are
associated, first of all, with the growth of digitalization, the introduction of new technologies and
more personalized approaches to meet the changing needs of students. Adaptation to these in-
novations is not only a competitive advantage, but also a need to remain relevant. A critical anal-
ysis of literary sources made it possible to identify 6 main trends in the modernization of university

activities, namely (Fig. 1):

Fig. 1 The mains trends of the university’s modernizations [28]
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Table 1 presents the characteristics of these trends.

Tab. 1 Characteristics of the higher education and universities development’s trend

Trend

Characteristics of the trend

Micro-credentials: Flexibility
and focus on skills

The popularity of micro-credits is due to the high degree of dynamism
of the labor market and changes in its competency preferences. To-
day, companies are looking for workers not only with an academic ed-
ucation, but also with practical skills that meet the requirements of the
digital economy. Micro-certificates are recognition of training that con-
firm certain skills, providing a quick and demand-oriented alternative
to employment. An innovative university must find the optimal balance
between academic training and micro-credits, integrating the latter into
its educational programs.

Adaptation to Artificial Intel-
ligence

Artificial intelligence has fundamentally changed all areas of human life,
providing new development opportunities. The use of Al in higher edu-
cation has enhanced the quality of educational processes by providing
opportunities:

for students — personalization of learning, creation of virtual tutors and
intelligent assistants, data collection and analysis, digital certification;
for university management — automation of management tasks and re-
organization of university resources.

Cybersecurity: A pillar of
resilience

The widespread implementation of digital technologies in the economy
and society provokes the emergence of risks of loss and modification
of academic and personal data in universities. As experts note in the
report ,2024 EDUCAUSE Horizon Report | Cybersecurity and Privacy
Edition® [10], universities face key issues of ensuring the safety and
security of the organization and students. Information security manage-
ment, early detection and prevention of intrusions, confidentiality, se-
curity awareness, security risk management, vulnerability assessment
and management are the main tasks that innovative universities need
to address.
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Digitalization of student Today, the future development of global and national education sys-
processes tems is associated with the digitalization of processes. The Digital Ed-
ucation Action Plan (2021-2027) is a renewed European Union (EU)
policy [2] initiative, which sets certain challenges and tasks for modern
universities. The University of the Future must strategically meet the
following priorities: 1. Promoting the development of a highly effective
digital education ecosystem; 2. Developing digital skills and competen-
cies for digital transformation. Digital education and training are critical
to supporting the sustainability of society, the accessibility, quality and
inclusiveness of higher education systems, and to enabling students to
succeed in the modern digital world. This is due to changes in the struc-
ture of university investments, its management system and determines
the need to build capacity for effective, inclusive digital education using
new forms of interaction with students.

Adaptive learning: real-time | Adaptive learning (AL) is under the close attention of scientists engaged
personalization in new teaching and learning practices and is one of the key competitive
advantages of the university. AL focuses on differences in learning abili-
ties of different strata of students, which implies the need to adjust edu-
cational material to a specific student [14]. To do this, universities must
create adaptive learning systems based on the use of appropriate web
platforms and software shells. The advantages of AL are manifested in
an increase in students' confidence in studying the material, inclusive-
ness of learning, reduction of the gap in academic performance, etc. All
this improves the quality of education at the university, its reputation and
attractiveness in the educational services market.

Hybrid universities: beyond | The new conditions of university functioning associated with the ob-
the classroom jective impossibility of offline learning have opened new opportunities
for the educational process. There is a fairly wide variety of techniques
and forms of interaction with students (e-learning, distance learning, on-
line learning, flexible learning, etc.), which are constantly transforming,
adapting to the ever-changing world. Hybrid learning (HL) is an educa-
tional model in which teachers teach remote and face-to-face students
simultaneously, using tools such as video conferencing equipment and
software. While creating significant advantages for student learning, HL
poses the following challenges to the university, namely; teacher multi-
tasking, creation of new content for educational disciplines, the need to
use special software and equipment, strong technical skills and confi-
dence of teachers, additional time for conducting asynchronous class-
es. That is, the university must be ready for such changes in order to
gain a new competitive advantage.

The analysis of the presented trends allowed us to conclude that today, in order to achieve
new competitive advantages and increase their attractiveness and reputation, universities must
closely consider the possibilities of online learning and promptly respond to the need to imple-
ment them in their scientific and educational activities.

The digitalization of educational processes and the transition to new forms and methods of im-
proving the quality of education directly depends on the level of development of digital processes
in the country, which forms the elements of the university ecosystem.

The level of development of the digital economy and society for determining the country’s rat-
ing is measured based on various indices responsible for digital transformation. The most well-
known indices for assessing and analyzing the level of digital development, informatization and
digitalization of a country include: the ICT Development Index (IDI), the Digital Economy and So-
ciety Index (DESI), the IMD World Digital Competitiveness Index (WDCI), the Digital Evolution
Index (DEI), the Boston Consul Digitalization Index (NRI), the UN Global E-Government Devel-
opment Index (EGDI), the Electronic Participation Index (EPART), the Global Connectivity Index
(GClI, Huawei), and the Global Innovation Index (GlI). All these indices reflect modern achieve-
ments and the latest trends in the development of the digital economy and digitalization process-
es in the country.

The most common way to obtain a systemic understanding of the digitalization of society and
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the influence of certain groups of factors on the digitalization of processes in the higher educa-
tion system is the World Digital Competitiveness Index (WDCI), the tuple model of which is given
below (1):

WDCR = <Kn; Tn; Fr>, (1)
where

Kn — sub-factor Knowledge, covering the intangible infrastructure needed to discover, under-
stand, and build new technologies. This component includes the indicators Talent, Training and
Education, and Scientific Concentration;

Tn — sub-factor Technology, which quantitatively determines the general basis for the devel-
opment of digital technologies. This component includes the indicators Regulatory Framework,
Capital, Technological Framework;

Fr — sub-factor Future Readiness, characterizing the level of a country’s readiness to use digital
transformation. This component includes the Adaptive Attitudes, Business Agility, and IT Integra-
tion indicators [30].

Each WDCR component and each sub-factor are equally weighted when calculating the index.

The dynamics of the WDCI of Slovakia and Ukraine are presented in Fig. 2.

Fig. 2 WDCI Trends Slovakia and Ukraine [30]
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The data presented in Fig. 2 show that for the period [2017 + 2024] the countries have unsta-
ble dynamics in the digital development of society. Slovakia and Ukraine had maximum WDCR
values in 2019, which is associated with the global COVID-19 pandemic. This force majeure sit-
uation became a trigger for the formation of a positive vector for the development of a digital so-
ciety. However, in 2020, there was a significant decrease in WDCR, by 9.36 units in Slovakia and
by 6.44 units in Ukraine. Until 2022, in order to comply with global digitalization trends, countries
created various conditions that contributed to an increase in the WDCR value. The 2022 became
a crisis year for Ukraine due to the full-scale invasion of Russia into the territory of Ukraine, which
significantly reduced the country’s socio-economic development and reduced digitalization pro-
cesses. In order to determine the level of digital development of the country, a cluster analysis
was carried out in the work, the results of which are presented in Table 2.
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Tab. 2 Results of country grouping by WDCR

development of
the country and
low rate of digital

Estonia, France,
Germany,
Iceland, Ireland,

China, Estonia,
France, Germany,
Iceland, Ireland,

Number and Cluster
name of clusters | characteristics 2018 2019 2024
1. High High level of Australia, Canada, |Australia, Canada, |Canada, China,
development of Denmark, Finland, Denmark, Finland, Denmark, Finland,
the country and Hong Kong, Israel, |Hong Kong, Korea |Hong Kong, Korea
high level of digital | Netherlands, Rep., Netherlands, |Rep., Netherlands,
development Norway, Singapore, | Norway, Singapore, |Norway, Singapore,
Sweden, Sweden, Sweden,
Switzerland, United | Switzerland, Taiwan | Switzerland, Taiwan
Kingdom, USA (Chinese Taipei), (Chinese Taipei),
UAE, United UAE, USA
Kingdom, USA
1. Average High level of Austria, Belgium, Austria, Belgium, Australia, Austria,

Belgium, Estonia,
France, Germany,
Iceland, Ireland,

average rate of
digital development

Kazakhstan, Latvia,
Poland, Portugal,
Russia, Saudi
Arabia, Slovenia,
Spain, Thailand

Kazakhstan, Latvia,
Poland, Portugal,
Romania, Russia,
Saudi Arabia,
Slovak Republic,
Slovenia, Thailand

development Japan, Korea Israel, Japan, Israel, Lithuania,
Rep., Lithuania, Lithuania, Qatar, Saudi Arabia,
Luxembourg, Luxembourg, Spain, United
Malaysia, New Malaysia, New Kingdom
Zealand, Qatar, Zealand, Qatar
Taiwan (Chinese
Taipei), UAE

I1l. Below average | Average level Bahrain, Chile, Bulgaria, Chile, Bahrain, Chile,
of country China, Czech Czech Republic, Czech Republic,
development and Republic, Italy, Hungary, India, Italy, | Indonesia, Italy,

Japan, Kazakhstan,
Latvia, Luxembourg,
Malaysia, New
Zealand, Poland,
Portugal, Russia,
Slovenia, Thailand

IV. Low

Average level of
development of
the country and
low rate of digital
development

Argentina,
Botswana, Brazil,
Bulgaria, Colombia,
Croatia, Cyprus,
Greece, Hungary,
India, Indonesia,
Jordan, Mexico,
Mongolia, Peru,
Philippines,
Romania, Slovak
Republic, South
Africa, Turkey,
Ukraine, Venezuela

Argentina, Bahrain,
Botswana, Brazil,
Colombia, Croatia,
Cyprus, Greece,
Indonesia, Jordan,
Mexico, Mongolia,
Peru, Philippines,
South Africa, Turkey,
Ukraine, Venezuela

Argentina,
Botswana, Brazil,
Bulgaria, Colombia,
Croatia, Cyprus,
Greece, Hungary,
India, Jordan,
Mexico, Mongolia,
Peru, Philippines,
Romania, Slovak
Republic, South
Africa, Turkey,
Ukraine, Venezuela

As Table 2 shows, the cluster with a high level of digital development includes countries whose
economies have both a high level of digitalization and a powerful pace of development of the dig-
ital sphere. Over the analyzed period, this cluster includes the countries of Canada, Denmark,
Finland, Hong Kong, Korea Rep., Netherlands, Norway, Singapore, Sweden, Switzerland, USA,
that is, these are countries that demonstrate adaptability and institutional support for innovations
in the field of digitalization of society.

The cluster with an average level of digital development is characterized by limited opportuni-
ties for digitalization of society, but a high level of economic development. In general, the coun-
tries of this cluster have high rates of digital development, which characterizes the existing po-
tential for digitalization, which will contribute to the recovery of the economy after force majeure
situations (pandemics, military and political conflicts) and will affect the quality of long-term trans-
formation. This cluster includes countries such as Austria, Belgium, Estonia, France, Germany,
Iceland, Ireland.
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The cluster with a below average level of digital development is characterized by both prob-
lems with digitalization in the existing society and an average growth rate of this process. Coun-
tries in this cluster need to use digital growth as a tool for economic development and sustaina-
bility in general. In 2019, Slovakia also entered this cluster.

The cluster of countries with a low level of digital development includes countries with mature
digital systems in certain types of economic activity, but a low rate of global digital development
of society. The countries of this cluster have already reached a certain level of development in
all areas, including digital, and currently the main focus is on responsible and inclusive develop-
ment. Ukraine and Slovakia entered this cluster for the period 2018-2024.

Task 2. As noted above, the development of new forms of higher education depends on the
willingness of universities to use the advantages of online education in combination with tradi-
tional forms. All this requires the creation of new metrics for assessing the quality of education,
one of which is international rankings. THE’s key task is to provide universities with data for ana-
lyzing the educational services market, developing tactics and strategies for their functioning
in a changing world, and studying the experience of the best universities in the world for deci-
sion-making [3].

One of the world’s leading organisations, leaders in unlocking the potential of global higher
education, is Times Higher Education (THE), whose mission is to create an objective source of
data, information and expertise in the field of higher education.

Online Learning Rankings (OLR) was created in 2024 in response to the need to assess the
quality of online learning. OLR is a teacher ranking that differs from existing analogues in two
characteristic features: 1. OLR is a global ranking; 2. OLR does not evaluate the entire universi-
ty, but only the part of it that provides online education. At the same time, the main focus of OLR
is on the quality of teaching within the online programs of universities, and not on their technical
capabilities for online provision of services.

The rating structure consists of 4 pillars (Fig. 3) and 17 metrics (Table 3), which form its cal-
culation model (2).

OLR = 0,35 Resources + 0,25 Engagement + 0,15 Outcomes + 0,25 Enviroment (2)

Fig. 3 OLR ranking’s structure [3]
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Tab. 3 Content of each pillars of OLR

Pillar List of indicators Pillar List of indicators

Resources | Finance per student: 12% Outcomes | Student progression rate: 7%
Faculty per student: 12% Student recommendation: 8%
Development hours per staff: 11%

Engagement | Interaction with staff: 4% Environment | Student inclusion: disability: 3%
Collaboration with other students: 4% Age diversity: 3%
Convenience: 4% Staff gender diversity: 3%
Ease of use: 4% Support staff per student: 6%
Accessibility for disabled: 4% Connectivity support: 5%
Number of available programmes: 5% Other offline resources: 5%

Let’'s analyze the universities of Slovakia and Ukraine and analyze which positions they took
in OLR in 2024 (Table 4).

Tab. 4 Online Learning Rankings of Ukrainian Universities, 2024 [3]

Pillars

Tier | Resources | Engagement | Outcomes | Environ-
score score score ment score

Country/

Institution territory

National Technical
University Kharkiv Ukraine | Silver 448 53.3 61.9 42.6

Polytechnic Institute

SifymyState Univer- | xraine | Silver 446 45.7 84.4 494
V.N. Karazin Kharkiv | -y - oine | Bronze | 21.3 50.7 293 29.0

National University

The analysis of Online Learning Rankings of Ukrainian universities in 2024 showed that three
Ukrainian universities were included in this ranking, two of which were classified as Silver, which
indicates that these universities have high quality online education due to stable interaction with
staff and students, ease of use of online learning platforms, a large number of programs with high
academic performance. As for Slovak universities, they were not included in this ranking in 2024.
This indicates a low level of implementation of online technologies in the educational process and
a lack of interest on the part of universities to quickly develop hybrid forms of higher education.

Since Online Learning Rankings is part of the systemic World University Rankings, it is appro-
priate to analyze the ranking positions of universities in Slovakia and Ukraine in 2024 according
to this ranking. This ranking allows us to measure the effectiveness of an institution in five areas:
teaching, research environment, research quality, industry, and international prospects. The re-
sults of the analysis are presented in Fig. 4 and Fig. 5.
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Fig. 4 World University Rankings of Ukrainian Universities [3]
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An analysis of the positions occupied by Ukrainian universities in the World University Rank-
ings showed that in 2024, 14 universities were included in this ranking, among which Sumy State
University took the highest rank due to international projects and the research environment. As
Table 4 shows, Sumy State University also has high positions in the quality of online education,
which makes this university one of the most attractive in Ukraine among applicants. This universi-
ty also has high ratings in the international educational space. Thus, the ranking position of Sumy
State University according to the World University Rankings is given in Table 5.

Tab. 5 Ranking positions 2020 to 2024 of Sumy State University in World University
Rankings

Years 2020 2021 2022 2023 2024
Ranking positions 1001+ 501-600" 501-600" 401-500" 601-800™

As the table shows, Sumy State University has significantly improved its position in the global
higher education space over the past 4 years, which significantly increases its competitiveness
and attractiveness for national and foreign applicants. Also, the 1500+ group includes 11 Ukrain-
ian universities due to active interaction with business structures, the implementation of inter-
national programs and the creation of an effective research environment. At the same time, the
analysis of the quality of teaching (the Teaching sub-factor) shows that all Ukrainian universities
generally maintain the same level, that is, the values of this sub-factor fluctuate in the range [20
+ 30p.]. For comparison, the best university of 2024, American University, had a value of 35.2 for
this sub-factor.

H and Fig. 5 shows the ranking positions of the most attractive Slovak universities.
Fig. 5 World University Rankings of Universities in Slovakia [3]
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The World University Rankings 2024 includes 6 universities in Slovakia, two of which have
a rank of 1001-1200 (University of Zilina, Comenius University in Bratislava) due to their high
research environment and international projects. The analysis of the ranking position of the best
universities showed that they are constantly in the 1001-1200th group during the analyzed peri-
od, which sets them ambitious goals to increase their attractiveness.

Other universities included in the World University Rankings have a rank above 1200, as they
have the same development trends in such areas as teaching, research environment, research
quality, industry and international prospects. The quality of teaching (Teaching sub-factor), as in
Ukraine, in the best Slovak universities varies in the range of [20 + 30 points], which indicates
a fairly high level of teaching in higher education.

Thus, the conducted analysis showed that modern digital development trends, emerging glob-
al and national force majeure circumstances contribute to the introduction of new online forms of
education, which, in turn, will contribute to increasing the competitiveness of universities in Slo-
vakia and Ukraine.

Task 3. The conducted analysis of the development of digital competitiveness at the macro
level, metrics for assessing the quality of education at the micro level allowed us to formulate
prospects for the development of online education in universities in Slovakia and Ukraine (Fig. 6).

An analysis of the existing prospects for the development of online education at universities in
Slovakia and Ukraine showed that each university has several development scenarios. For Brati-
slava University of Economics and Management (Slovakia) and Simon Kuznets Kharkiv National
University of Economics (Ukraine) have the following development scenarios:

Scenario 1 — at the macro level, move into the group of countries “below the average level of
digital development”, which depends on the efforts of the state and will facilitate the introduction
of information technologies and hybrid, flexible forms of education in universities;

Scenario 2 — the country’s position remains at the same level of digital development, but the
university itself, due to its own resource capabilities, can move to the bronze level in the Online
Learning Rankings, which reflects a fairly high level of online learning with the creation of a digital
culture in the university’s activities;
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Fig. 6 Prospects for the development of universities in Slovakia and Ukraine
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Scenario 3 — the possibility of moving to the bronze level in the Online Learning Rankings at
the micro level and to the cluster of countries “below the average level of digital development” at
the macro level. This scenario is the most productive, as it is the result of the synergistic effect
of the efforts of the state and an individual university. In this case, the country’s development
trends will coincide with the development trends of the digital society and modern trends in the
modernization of higher education, which will become a key competitive advantage for national
universities.

Conclusion
The obtained results allowed us to draw the following conclusions:

The higher education system is undergoing fundamental changes caused by the development
of scientific and technological progress in the field of information and communication technolo-
gies. These transformations primarily concern the active spread of digitalization processes, the
integration of innovative technologies and the introduction of more personalized approaches de-
signed to effectively respond to the dynamic needs of modern students. An analysis of the identi-
fied trends allowed us to conclude that in the new conditions of global development, universities
need to carefully study the prospects for introducing hybrid forms of education, in particular, on-
line education, and quickly adapt their scientific and educational activities to ensure new compet-
itive advantages, increase attractiveness and strengthen their reputation.

The development of modern approaches to higher education is determined by the ability of
universities to integrate online learning opportunities with standard traditional methods. The
digital potential of higher education depends on the development of modern technologies, the
availability of innovative solutions and the level of training of both students and teachers in the
use of digital tools in the educational process. A significant role in this process is played by the
creation of a digital university ecosystem, which is the result of the digitalization of processes
in society.

The best national universities according to the World University Rankings 2024 are: 1) In
Ukraine: Taras Shevchenko National University of Kyiv, V.N. Karazin Kharkiv National University
and National Technical University of Ukraine “lgor Sikorsky Kyiv Polytechnic Institute”. The rank-
ing also includes: National Technical University “Kharkiv Polytechnic Institute”, National Univer-
sity “Lviv Polytechnic”, Sumy State University and others; 2) In Slovakia: Kamensky University in
Bratislava, Slovak Technical University in Bratislava, Technical University of Kosice, Pawel Jozef
Safarik University in Kosice and University of Zilina.
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Thus, the impact of the country’s digital development on online learning processes is a key as-
pect of higher education development. The growth of digital infrastructure and access to technol-
ogy determines the possibilities of integrating innovative teaching methods, including the use of
virtual platforms, digital resources and communication tools. The level of technology development
in the country is becoming a determining factor in the quality and accessibility of online education.
The systematic introduction of digital tools into the educational process helps to ensure equal ac-
cess to knowledge for different social groups, minimizing geographical and social barriers. At the
same time, the presence of modern digital infrastructure optimizes communication between stu-
dents and teachers, increases the efficiency of educational process management and stimulates
the development of independent learning skills. However, an insufficient level of digitalization can
limit the potential of online education, creating challenges associated with unequal access to tech-
nology, technical failures or low digital literacy of the population. Therefore, in order to achieve
maximum results, it is critical to develop state development strategies in the field of digitalization
that would be focused on creating an inclusive educational environment. The relationship between
a country’s level of digital development and the effectiveness of online learning requires further
research to understand its impact on the long-term prospects of higher education.
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Innovative solutions based on Al in education, on the example
of generating multimodal lecture notes’

Inovativne riesenia vo vzdelavani zaloZzené na umelej inteligencii
na priklade generovania multimodalnych prednaskovych
poznamok

Olena YAKOVLEVA* — Silvia MATUSOVA** — Valentyn LIUBCHENKO*** —
Hlib MAKSIMOV™****

Abstract

The paper is devoted to the issue of creating new solutions in education by combining the lat-
est advances in artificial intelligence with classical approaches in computer vision and machine
learning. The COVID-19 pandemic has become a powerful catalyst for digital transformation in
the educational sector. The paper examines the current state of information summarization prob-
lems in the educational process. The relevance of this issue lies in the large amount of informa-
tion that needs to be processed quickly and efficiently during the learning process. An approach
to generating lecture notes based on video and presentation is proposed, consisting of a table of
contents, a brief description, sections with a presentation slide and lecturer’s explanations, and
a software implementation of the proposed pipeline is developed. A quantitative assessment of
the accuracy of searching for presentation slides in the video sequence has been obtained. To
assess the quality of the generated lecture notes, an expert evaluation was conducted, in which
experts rated the notes on a five-point scale according to various criteria. The study has demon-
strated the feasibility of using the proposed approach to generate notes based on video lectures
and presentations in the educational process, thereby saving time and improving the quality of
learning from the lecture material. The proposed solution showcases the potential of integrating
artificial intelligence into the educational process, paving the way for the development of person-
alized, adaptive, and user-friendly Al-based learning tools.
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Introduction

The COVID-19 pandemic has become a powerful catalyst for digital transformation in the ed-
ucational sector. The closure of educational institutions worldwide has led to a massive shift to
online formats, which in turn has stimulated the rapid development of distance learning platforms.
Services such as Zoom, Google Meet, and Microsoft Teams have become indispensable tools
for teachers and students, and the concept of an “online lecture” has become part of educational
everyday life.

Along with the digitalization of the educational process, there has been a rapid increase in the
capabilities of artificial intelligence (Al). Large language models, such as GPT, Claude, and Gem-
ini, as well as image and sound processing tools, have opened up new horizons for automating
routine learning tasks, both in remote and classroom formats.

The relevance of this work lies in introducing innovative solutions into the educational process,
where the use of artificial intelligence services enhances the speed and quality of knowledge ac-
quisition. During studying, it is necessary to assimilate a lot of information. The information to be
mastered can be presented in various formats, including video lectures, textual information, links,
or a presentation. Processing such information requires a significant amount of time and atten-
tion. Notation and summarization are crucial components of the learning process. This paper is
devoted to cases where the information to be mastered is accompanied by a presentation with
slides and a video recording of the lecture, which could be a video conference recording or a vid-
eo recording in the classroom where the teacher presented the material using this presentation.
To learn from such lecture material, students have to watch the full lecture video, identify key ide-
as, and structure the information. Automating this process can significantly speed up the learn-
ing process and its quality. This paper proposes an approach to creating lecture notes based on
video and presentation analysis that allows summarizing information from audio, classifying the
nature of the text, and linking summarized information to each slide of the presentation. To build
such a synopsis, methods and models for transcribing audio, normalizing the transcribed text,
searching for frames, synchronizing multimodal content, summarizing, and structuring informa-
tion were employed. Quantitative evaluation, using indicators, and expert evaluation were also
used to assess the quality of the generated notes.

1 Current progress in information summarization using artificial
intelligence

1.1 Progress and possibilities of using artificial intelligence in various fields

For a long time, Computer Vision (CV) and Natural Language Processing (NLP) methods have
been based mainly on heuristic approaches using pattern-based algorithms. Such traditional
CV tools include Canny, Sobel, Prewitt, and Laplacian operators, as well as morphological filters
for detecting contours, Harris detectors for finding angles, SIFT, SURF, ORB, BRISK descrip-
tors for identifying characteristic points [4-7]. Coincidence matrices and Laws’ masks were often
used to analyze textures. Image classification tasks were solved by applying classical machine
learning models, such as the Support Vector Machine (SVM) or Random Forest algorithm. De-
spite being somewhat effective, these methods were too sensitive to noise and required constant
manual tuning. A significant technological breakthrough was made possible by the introduction
of deep learning methods, primarily Convolutional Neural Networks (CNN), which have become
the dominant approach in the CV field since 2012. Nevertheless, combinations are often used in
real-world systems: classical algorithms provide pre-processing (e.g., binarization or image en-
hancement), while deep models take on more complex tasks related to interpretation and recog-
nition [21, 22]. In parallel with the development of CV, significant advancements have occurred
in the field of NLP, where large language models (LLMs) have emerged, drastically changing the
approach to working with texts. Architectures such as GPT and T5 (Text-to-Text Transfer Trans-
former), trained on large-scale corpora, have demonstrated high efficiency in natural language
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analysis and generation. Due to this, such models are now actively integrated into application
solutions ranging from chatbots and voice assistants to search and advisory systems.

Today, there is a wide range of tasks in which Al has demonstrated the highest level of efficien-
cy, confirming the status of SOTA technology. These tasks include

» tracking and monitoring the movement of people;

* ensuring security

* increasing employee productivity;

» control of compliance with rules and norms of behavior;

» detection of accidents;

» investigation of crimes;

* environmental monitoring;

» organization of an effective workspace;

» monitoring of entrances and exits.

» automatic summarization of large amounts of text;

» text generation based on specified parameters;

= generating text descriptions for images;

« creation of visual content;

» Converting speech into text;

» voice synthesis from text.

Figure 1 illustrates the results of testing artificial intelligence systems, comparing their ca-
pabilities with those of humans. In each category, human performance is considered to be the
baseline, which is marked as zero, while the initial values for Al are set at -100. If the Al score
exceeds zero, it means that the system performs better than humans. Until recently, no technol-
ogy could provide high-quality human-level speech or image recognition. However, Al has re-
cently undergone significant improvements, and, in some cases, its results now exceed human
capabilities.

Increasingly, there is a need to integrate CV, LLM, and Speech-to-Text technologies within
the framework of solving a single task. A striking example is the creation of automated lecture
notes, which requires a combination of video analysis, audio and text processing, and effective
visualization of the information obtained. A comprehensive solution to such tasks involves the
implementation of the following stages:

» pre-processing of presentations and videos (CV tasks);

» speech recognition and transcription (Speech-to-Text);

» extracting key information and summarizing it (LLM task);

» combining all the results into a structured format that is easy for the user to understand.

Thus, the synergy of modern neural network approaches opens up new opportunities for au-
tomating intellectually complex processes that previously required significant human involve-
ment.
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Fig. 1 Comparative results of testing Al and human capabilities
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1.2 The use of artificial intelligence in education

Almost all sectors of the global economy have already joined the race to introduce Al, while
the limits of its capabilities remain uncertain. The education sector is no exception: Al is being
actively integrated into the educational process, contributing to the quality of both teaching and
learning. Paper [13] provides examples of Al applications in the educational environment, which
are conditionally divided into three main areas of artificial intelligence orientation

» for students (adaptive learning Al, intelligent tutoring, assistive learning technologies, smart
content and lesson creation, student engagement and behavior tracking, skill gap detection
and intervention, learning disability detection, gamification and edutainment, 3D and virtual
learning spaces, Al digital learning modules, virtual campus life and extracurriculars, inter-
disciplinary learning, real-world scenario simulation, social awareness education platforms,
virtual field trips, test preparation platforms);

» for teachers (automated grading and assessment, conversational Al (chatbots & virtual
assistants), parent-teacher communication, learning analytics and data insights, plagiarism
detection, academic research);

 for institutions (curriculum intelligence and optimization, LMS augmentation, proctoring so-
lutions, Al-led administrative actions, campus security and surveillance, and school trans-
port optimization).

Paper [19] examines the current state of research in the field of Atrtificial Intelligence in Edu-
cation (AIED). The authors conducted a bibliometric analysis of 2223 scientific publications from
the Web of Science database, published between 1984 and June 2022, which contained the
terms “artificial intelligence” and “education”. The age of these papers indicates that since 2017,
particularly between 2019 and 2021, there has been a rapid increase in interest, driven by the
development of Al and the transition to online education during the COVID-19 pandemic. For the
content analysis, 125 empirical research articles were selected, i.e., those containing research
based on real data obtained through observation, experimentation, questionnaires, interviews,

143



Verejna sprava a regionalny rozvoj

and testing. The goal was to answer three key questions: what are the main areas of Al appli-
cation in education, what topics prevail in research, and what theoretical and methodological
approaches are used. The study identified four main categories of Al application in education:

n. o« 9. &

“adaptive learning and personalized tutoring”; “intelligent assessment and management”; “profil-
ing and prediction”; “emergent technologies or products” (Fig. 2a,3). The new products are divid-
ed into two main subcategories: educational robots and the use of virtual reality (VR) and aug-
mented reality (AR). These innovative solutions improve the interaction between students and
the learning environment or resources, especially in online learning. The use of artificial intelli-
gence for education at different levels is also considered (Fig. 2b). Approximately half of the stud-
ies (45.6%) focus on higher education, followed by K12 education (32%) and general education
(19.2%). The least attention is paid to preschool education — only 3.2%. This uneven distribution
can be explained by the notion that Al-supported learning is more suitable for adult learners who
are more independent and capable of self-regulation. At the same time, preschool education re-
quires more human involvement and care. At the same time, this opens up broad prospects for
further research in the field of AIED. The paper also highlights the technical aspects, implemen-
tation, impact, and challenges associated with using Al in education. It emphasizes the interdisci-
plinary nature of research and the presence of little-studied topics, which opens up new directions
for further research.

Fig. 2 Results of content analysis of articles from the prepared set

Applications Education Contexts
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000000000
00000000000
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Source: self-processing of information [19]
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Fig. 3 Groups and subgroups of Al applications in education based on the analysis of
articles from the prepared set
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Based on the source [13], an Al-based application for creating a summary based on a video
lecture and presentation that contains structured text and graphic information with generaliza-
tions and a question and answer section can be classified as an example of Al application in
the educational process aimed at helping students improve the quality and speed of learning,
namely, in the areas of intelligent tutoring, assistive learning technologies, smart content, with
the possibility of integration into other educational functions. And based on the source [19], such
an application will be classified as “the latest technologies and products” in the categories “Gen-
eral”, “Higher educator”, “K12 education”. If in the future the user is given the opportunity to influ-
ence the style and scope of the generated descriptions for each slide, then it can be classified as
“adaptive learning and personalized tutoring”.

1.3 Approaches to creating digital lecture notes and an overview of available
tools for generating notes

Today, there are two main types of effective lecture notes in the digital environment: textual
and multimodal. The text version is based on a transcription of video material and its subsequent
summarization. This format is easier to implement and can significantly save time by providing
the main content of the lecture in a reader-friendly form. Unlike text-based summaries, multimod-
al summaries combine both textual information and visual elements, such as presentation slides,
key video clips, or other graphic components. This type of outline is much more challenging to
implement, as it requires not only transcription but also the selection of visual content and its syn-
chronization by time stamps.

The primary task that needs to be addressed to generate a summary is to condense the text.
Today, numerous models designed to summarize textual content are available. The most famous
among them are models based on GPT architecture, which is a set of generative transformers
pre-trained on large-scale text corpora. These models include Claude, Mistral, DeepSeek, Wiz-
ard, Gemini, BLOOM, LLaMA, and others. GPT models, which gained widespread popularity
in 2023, are characterized by their high performance and the ability to scale various tasks. Their
work is based on the self-attention mechanism, which takes into account the sequence of words
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in the text, considers the relative positions between words, implements the model’s short-term
“‘memory”, and understands the logical connections between lexemes.

Transformer models with an original architecture, which includes an encoder for deeper anal-
ysis of the input text, remain less common. They are able to distinguish more complex patterns,
but due to their high resource intensity, they are not as popular as GPT models. The main differ-
ence between different models lies in their size, the scale of the training dataset, and the compa-
ny developing them (the provider). Among the most famous providers of modern LLMs are Ope-
nAl, Ollama, Anthropic, Azure OpenAl, Grog, Google Gemini, Amazon Bedrock, Google Vertex,
Mistral, and the Hugging Face platform.

Examining off-the-shelf solutions reveals that most of them focus solely on summarizing the
transcribed text without considering the video sequence or slides, which limits the depth of un-
derstanding of the material. There are no significant differences in approach among the existing
tools, and most of them follow the same scheme, which consists of transcribing and summarizing
the transcribed text. Some services add additional functionality, such as glossaries of terms or
the ability to ask questions to the language model. Some solutions provide timecodes, but mostly
only at the level of individual words or phrases, which is not always accurate or helpful in an ed-
ucational context. Today, a wide range of tools is available for automatic note-taking, varying in
functionality. Most of them are websites or YouTube plugins. Some services are completely free,
others offer limited free access, and the rest work on a paid basis (Table 1).

Tab. 1 Overview of existing tools for text annotation and summarization software

Name Functionality Reg|_strat|on Models used Type of
requirement product
Claude, Mistral, Gemini,
Glasp [23] generalization Yes GPT-40-mini, Plugin
GPT-40, GPT-40 canvas
YouLearn [8] | generalization and QA Yes GPT Website
NoteGPT [9] B_‘reakdown into chapters, summa- Yes GPT Website
ries, and knowledge maps
Kagi [18] generalization Yes GPT Plugin
Slider [14] chapterization, summarization, QA No GPT Website
Mymap [15] %e:eralization, knowledge maps, Yes GPT Website
Otio [10] summarization, writing the main Yes GPT-40, Claude, DeepSeek | Website
conclusions
Getrecal [12] | generalization Yes GPT Website

Source: self-processing of information from [8-10, 12, 14, 15, 18, 23]

Some tools also provide advanced functionality, in particular:

» creation of knowledge maps;

« formulation of key findings;

» generating questions for self-testing;

» explanation of educational material through integrated question and answer (QA) systems.

I would also like to mention an innovative tool called Google NotebookLM, designed to work
with personal information sources, which combines the ability to analyze multimodal data (texts,
presentations, documents, videos) and automatic summarization. The tool helps users quickly
navigate their materials by generating summaries, explanations, answers to questions, thematic
generalizations, and analytical reviews. However, NotebookLM currently does not support com-
plete video analysis but can only work with its transcript and is unable to automatically create
a multimodal summary in which each slide of the presentation is accompanied by a correspond-
ing fragment of the lecturer’s speech description.

146



Verejna sprava a regionalny rozvoj

1.5 The relevance of the issue of creating lecture notes based on videos
and presentations and the statement of the research problem

As of today, there is a shortage of comprehensive solutions on the market that would auto-
matically create full-fledged lecture notes by combining video, audio, and presentation materials.
Most existing tools do not account for visual components, fail to synchronize text with keyframes,
and lack support for uploading presentation slides to the summary. In this regard, there is a need
to develop an intelligent system capable of producing high-quality, multimodal summaries of edu-
cational content. Thus, the object of research is the process of creating educational summaries
based on the analysis of multimodal content. The purpose of the study is to develop an approach
for generating structured summaries based on data analysis from videos and presentations and
to create software implementation of the proposed approach. To achieve this goal, it is necessary
to solve the following tasks:

» analyze the current state of the note-taking problem and existing software tools for genera-

ting notes;

» to study modern neural network models of multimodal analysis and their capabilities for
processing audio, video and text data;

» todevelop a logical structure of a digital summary based on the presentation, video material
and soundtrack;

» create a test dataset that includes video recordings of lectures using presentations, corres-
ponding presentations, and video markup, which consists of the timestamps of slides in the
video;

» develop indicators to quantify the quality of slide search in the video;

» to investigate audio processing algorithms: speech fragment extraction, transcription and
post-processing of the transcript;

» to create an algorithm for analyzing video content concerning slides, as well as to check its
accuracy;

* implement a mechanism for synchronizing text data with slides;

» automate the process of generalizing and structuring lecture material;

» to build a general algorithm for generating a summary;

» design the architecture of the software solution and implement it;

» to conduct a qualitative assessment of the notes generated with the participation of experts.

1.6 Methods used to develop an approach for generating lecture notes, taking
into account the visual content of the lecture and assessing the quality of the
generated notes

To solve the above tasks, the following research methods will be used in this work:

» computer vision for searching for presentation slides in a video sequence, namely, the
transition to the feature space using Image Embedding Model (IEM) models, for example,
models of the CLIP (Contrastive Language-lmage Pre-training) and OCR (Optical Charac-
ter Recognition) class;

* machine learning, more specifically, DBSCAN (Density-Based Spatial Clustering of Appli-
cations with Noise) and HDNSCAN (Hierarchical Density-Based Spatial Clustering of Appli-
cations with Noise) clustering methods for dividing the video into sections;

* NLP (Natural Language Processing), namely, ChatGPT models for text summarization;

* models for audio processing (transcription, detection of fragments with speech);

» Comparative analysis of different methods to select those that are most suitable for solving
each stage of the task and forming the final pipeline for generating a summary;

» software development methods, namely: architecture design, implementation of the algo-
rithm for generating a video-based summary and presentation, testing and debugging the
developed application;

» expert evaluation to assess the quality of the generated summaries.
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2 Development of a pipeline for generating lecture notes based on the
analysis of video, audio content and presentation

2.1 Development of a lecture note layout based on video, audio content and
presentation

To make the lecture notes really effective and practical, the following structure was proposed
in this paper (Fig. 4):

« lecture title and list of sections;

» a section with a generalized description of the lecture;

» a series of sections consisting of a presentation slide and lecturer’s explanations

» a section with questions and answers.

This structure enables users to accurately convey the lecture’s content, as it organizes infor-
mation by type without reducing it to a continuous text array. Such an approach has a positive
impact on both the accuracy of the material and its ease of comprehension. Logical segmentation
enhances the comprehensibility of the material, facilitates navigation, and makes the summary
more readable and user-friendly. The modular structure enables students to quickly grasp the
main idea of the lecture, familiarize themselves with the key conclusions, and assess their under-
standing with the help of control questions. This approach promotes deeper learning, making the
learning process more engaging and compelling. A schematic representation of the structure of
such notes is shown in Figure 4.

Fig. 4 Lecture notes template
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2.2 Creating a labeled dataset with videos and presentations to assess
the quality and accuracy of the generated lecture notes

To create a comprehensive and heterogeneous dataset necessary for testing the application,
a series of videos on various topics, each accompanied by a corresponding presentation, were
selected. This approach enables the creation of holistic, multimodal summaries. To diversify and
balance the data, some of the full videos were deliberately divided into segments ranging from 5
to 40 minutes in length. This approach enables the coverage of both short and long lecture ma-
terials, which is essential for testing the system’s stability and adaptability under different condi-
tions. As a result of this preparation, 26 separate video fragments were created, which is suffi-
cient for full validation, considering the differences in content and duration. Independent experts
were engaged to ensure high-quality data markup, thereby minimizing the risk of bias and pro-
moting objectivity. They worked according to a predefined template, where they had to indicate
for each video the time when the next slide appeared in the video and the number of that slide in
the presentation.

The manually labeled data became the basis for analyzing the accuracy of video clustering
related to the presentation slide. Without well-prepared and verified data, the evaluation would
have been much less reliable. The system’s performance was evaluated using specialized indi-
cators that cover aspects such as similarity accuracy, recall, and synchronization quality between
slides and video. This level of detail allows us not only to record the achieved result but also to
identify weaknesses in the algorithms or the quality of the source data. The created dataset was
also used to test the developed system.

2.3 Audio content processing

Audio content processing involves the sequential execution of several stages:

1. extracting the audio track from the video using the ffmpeg-python library;

2. splitting audio into fragments of up to 30 seconds in length;

3. transcoding using pcm_s16le with a sampling rate of 16 kHz;

4. saving the resulting sound in the WAV (Waveform Audio File Format) format, which displays
it in the form of a waveform;

5. searching for long pauses using the VAD (Voice Activity Detection) model of speech activity
detection;

6. transcribing the prepared audio using the speech-to-text class model.

Stages 1-4 are mandatory, as speech-to-text models are trained on audio with these technical
characteristics. The architecture of most of these models is designed with these parameters in
mind, and if they are violated, for example, by using longer fragments or a higher sampling rate,
the recognition accuracy is significantly reduced, and the results may contain errors or distortions
(hallucinations), as well as increased processing time. Therefore, before running the speech
recognition model, ensure that the audio meets the following criteria: a sample rate of 16 kHz,
a duration of no more than 30 seconds, and no long silent pauses (lasting more than 1 second).

Another critical preparatory step for transcription is the removal of long pauses in speech.
Such breaks in the audio stream negatively affect the quality of the transcript, as they make it
difficult for speech models to process. To eliminate this problem, VAD speech activity detection
models were utilized, which enabled the identification and removal of silent fragments from audio
recordings. As an input, such a model receives a monaural audio signal sampled at a frequency
of 16 kHz. As an output, the model generates a structured set of tokens or labels that indicate in
which time intervals speech was detected.

The parts with speech are then transcribed using a speech-to-text model [17]. One of the most
effective models in this area is Whisper by OpenAl, which has a transformative sequence-to-se-
quence architecture designed for speech recognition, transcription, and translation. It accepts
audio as input in the form of logarithmic spectrograms, which are processed through a convolu-
tional layer stack and an encoder based on the attention mechanism [2]. These encoder blocks
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extract meaningful features from the audio, using the attention mechanism to understand tempo-
ral patterns. The output from the encoder is fed into a transformer-decoder, which generates text
tokens in a series of stages. Whisper is a flexible and reliable solution that can effectively work
with a wide range of input audio data.

2.4 Video processing

To effectively combine the frames of the video lecture based on visual similarity, a two-stage
approach to frame processing was implemented. In the first stage, visual features are extracted
from each slide of the presentation and the video frames. Frames from the video are extracted at
a rate of 1 frame per 3 seconds (FPS = 1/3). These features are used to decide whether slides
and frames are similar. After obtaining vector representations, the system proceeds to the second
stage, namely, the development and implementation of a clustering algorithm that forms groups
of slides based on the calculated similarity values and timestamps. This approach is crucial for
the logical structuring of lecture material, as it enables the division of it into meaningful parts,
each corresponding to a slide in the presentation.

The most informative features of image analysis are:

» a vector representation that reflects the structure, color palette, and characteristic visual
patterns. Such a representation can be formed using image vectorization models (IEM),
such as CLIP models [16];

» textual information contained in the image. OCR algorithms are used to extract textual in-
formation [11].

These features are generated quickly, provide a complete description of the image content,
and are suitable for further comparison. To perform a correct comparison of frames and slides,
an image similarity index based on extracted image features was developed. This measure was
calculated as a weighted combination of the cosine similarity of the feature vectors obtained by
the CLIP model and the 10U (Intersection over Union) metric for comparing unique words recog-
nized by the OCR model.

To extract textual information, the PaddleOCR model was used, which simultaneously ana-
lyzes both the image layout and key text elements using Al. The input is an image with text in
any orientation. First, the model aligns the content and then launches two parallel processing
branches: one is responsible for recognizing the document layout and table structures, and the
other is responsible for extracting key text information. OCR detects text areas, restores the orig-
inal document structure, and simultaneously recognizes semantic entities (e.g., names, dates,
etc.) and associates them with their corresponding values. This method enables the generation
of meaningful, structured information that is easy to work with in the future. To segment the video
sequence into cluster sections, each corresponding to a presentation slide, combinations of mod-
els for obtaining vector features based on the CLIP architecture and DBSCAN and HDBSCAN
clustering methods were studied.

Figure 5 shows the principle of pre-training the CLIP model, which comprises separate en-
coders for text and images. They transform the corresponding input data into a common vector
space where relevant image-text pairs are aligned. During training, the model learns to suppress
the connections between irrelevant pairs while retaining meaningful correspondences. This ap-
proach allows CLIP to improve its representations without requiring full retraining, while also re-
ducing bias. The SigLIP model is an improvement over CLIP, as it replaces the contrastive loss
function with a sigmoid loss function for image-text pairs, which provides more efficient learning.
Unlike CLIP, which utilizes cosine similarity and cross-entropy, SigLIP makes independent pre-
dictions for each pair, thereby simplifying the training process. As a result, SigLIP performs on
par with or better than CLIP, offering improved scalability and robustness in zero-shot training.

Figure 6 illustrates the principle of the DBSCAN algorithm, a density-based clustering al-
gorithm. It combines densely located points into groups and separates elements that fall into
low-density zones as noise. DBSCAN identifies points around which there are at least a specified
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number of neighbors at a fixed distance. From such points, clusters are formed by joining all
reachable points. Elements that are not included in any cluster and do not have a sufficient num-
ber of neighbors are considered noise. Unlike the k-means algorithm, DBSCAN does not require
a predefined number of clusters and is able to detect groups of any shape, making it effective
for analyzing data with noise or uneven distribution. HDBSCAN is an extension of the DBSCAN
method that builds a hierarchical cluster model based on density. Instead of a single fixed density
threshold, as in DBSCAN, HDBSCAN analyzes density at different scales, forming a cluster tree

from which the most stable clusters are then extracted.

Fig. 5 Pre-training of the CLIP model
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Fig. 6 The DBSCAN algorithm

Source: information from [3]
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The results of the experiments are shown in Table 2. The analysis revealed that several com-
binations, including the use of DBSCAN in combination with any of the three models considered,
achieved the highest overall accuracy for both time interval detection (0.84) and frame retriev-
al (0.79).

The results of the experiments are shown in Table 1. The analysis reveals that the highest
overall accuracy for both time interval detection (0.84) and frame retrieval (0.79) is achieved by
several combinations, including the use of DBSCAN in conjunction with any of the three models
considered. HDBSCAN generally performs slightly lower than DBSCAN in all tested models. The
runtime varies depending on the combination, with openai/clip-vit-large-patch14 being the fastest
model in combination with DBSCAN, taking only 83 seconds to process. In terms of cost, all the
combinations have similar performance and range from 0.0011 to 0.0013 USD, with the combi-
nation mentioned above (clip-vit-large-patch14 and DBSCAN) being the most favorable in terms
of both efficiency and price. In general, DBSCAN appears to be the more suitable choice, offering
an optimal balance between accuracy and cost.

Tab. 2 Comparison of video surveillance systems

. Average
Clustering | Average accuracy | Average accuracy N
IEM X . . execution
algorithm | of time intervals of frame search R
time (c)
openai/clip-vit-large-patch14-336 DBSCAN 0,84 0,79 97
openai/clip-vit-large-patch14-336 HDBSCAN 0,83 0,78 93
openai/clip-vit-large-patch14 DBSCAN 0,84 0,79 83
openai/clip-vit-large-patch14 HDBSCAN 0,81 0,78 85
google/siglip-so400m-patch14-384 DBSCAN 0,84 0,79 94
google/siglip-so400m-patch14-384 | HDBSCAN 0,81 0,78 92
google/siglip2-so400m-patch14-384 | DBSCAN 0,84 0,79 94
google/siglip2-so400m-patch14-384 | HDBSCAN 0,82 0,78 98

Source: created by authors

2.4 Algorithm for forming frame groups corresponding to presentation slides

The algorithm for grouping frames according to slides is implemented in several successive
stages: clustering, combining the resulting groups, and calculating their duration. The grouping is
performed according to the following procedure:

» for each frame of the video, the similarity index to all slides is calculated;

» the DBSCAN algorithm is used for clustering based on the obtained similarity scores;

» a threshold value is determined based on the cluster with the highest average similarity

value;

» the slide with the highest similarity value is attached to the frame if it meets the threshold
similarity value;

» the frames are grouped into groups according to the defined slide or into separate unla-
beled groups if no match is found. Grouping is performed in chronological order. Groups
are divided into labeled (all frames correspond to a specific slide) and unlabeled (conta-
in frames without a defined correspondence). Unlabeled groups are usually intermediate
between two labeled groups.

After the initial groups are built, the system proceeds to the post-processing stage, which
aims to adjust and merge frames belonging to the same slide to prevent false fragmentation
and smoothing errors in the groups. For each unlabeled group, the distribution of possible corre-
sponding slides is analyzed. If a group contains more than 3 frames and more than 80% of them
have similarities to the same slide, this group is considered labeled with the corresponding slide.
This approach offers greater flexibility and enhances the accuracy of the markup. After smooth-
ing, the updated groups are again post-processed using the following steps:
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* merge consecutive groups that are associated with the same slide;

 if the unmarked group consists of only one frame, it is joined to the previous one;

 if the number of frames in an unmarked group is from 2 to 10, it is divided between neighbo-
ring marked groups.

At the final stage, given that the frames were extracted from the video at a rate of 1 frame per
3 seconds, the total duration of each final group is calculated.

2.5 Summarizing and structuring information

Automation of note-taking requires careful text processing, including qualitative summariza-
tion and highlighting of key points. To do this, conducting a series of experiments with language
models and creating effective prompts is needed. When preparing such prompts, it is essential
to consider several key factors:

* ensuring a clear structure of the query, i.e., the prompt should contain several sections:

a system command that outlines the role of the model and the conditions for its use; recom-
mendations on the generation process; explanations or warnings about the task; a list of
acceptable and prohibited answers; examples of correct generation, if necessary; places
for entering input data with a brief description;

* no logical or grammatical errors, as even minor mistakes can affect the probability distribu-

tion and the quality of the model’s answer;

» precise task formulation, i.e., each query should relate to only one specifically formulated

task;

» inclusion of instructions on how to decompose the problem into sequential steps. This

approach significantly improves the quality of answers in cases where step-by-step analy-
sis or complex logic is required.

Within the framework of the developed system, these approaches were applied to identify the
key points, summarize the text, and formulate a set of questions for self-examination. It should be
emphasized that each language model requires individual customization of the software, which
requires a series of tests and adaptations.

2.6 General algorithm for creating lecture notes

Below is a general algorithm for creating structured lecture notes with a step-by-step expla-

nation:

» frames are extracted from the lecture video with a frequency of 1 frame every 3 seconds,
and slides from the presentation are imported in PNG format;

» for each slide and frame, embedding vectors are calculated that reflect their visual charac-
teristics;

* images are processed using an OCR model that reads textual information.

» frames are matched with presentation slides based on a weighted combination of cosine
similarity between images and the 10U metric for text recognized by OCR;

» the frames are grouped according to their affiliation with the slide (see subsection 2.4);

» Given that each frame corresponds to three seconds of video, the system forms clus-
ters-sections associated with specific slides, indicating the start and end time of each of
them;

» based on the received time codes, the video is divided into separate fragments;

» audio is pre-processed for each fragment: the audio track is separated from the video and
saved in WAV format; the VAD model is used to detect speech; the found speech fragments
are combined and prepared for transcription;

» audio is transcribed according to the following procedure: the speech-to-text model is loa-
ded; the prepared files are processed; the audio is divided into collections of equal length
for parallel analysis; each collection is transcribed; the transcribed text is grouped accor-
ding to time codes;
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» after receiving the text associated with slides and time slots, it is semantically processed.
For each section, Conclusions (key points), Shot Summary, and a set of AQs (questions for
self-checking and answering) are generated;

» Conclusions and AQs from all sections are collected into a separate collection, after which
duplicates are removed, the most informative elements are selected, and a generalized
block is formed for insertion into the synopsis (TL;DR);

« atthe final stage, all parts of the summary are combined into a single document. To do this,
an HTML template is created using CSS for styling. Automatically generated data is inser-
ted into the template. The finished HTML document is converted to PDF using the Wea-
syPrint (Python) library.

As a result, the user receives a structured, understandable, and easy-to-navigate synopsis.
This method allows the user to quickly return to a specific video fragment or open a presentation
on a selected slide, which significantly improves the user experience compared to the usual “flat”
transcribed text without the ability to navigate to the desired material and without the support of
visual information.

2.7 General system architecture and selection and configuration of the service
development environment

Figure 7 shows the general scheme of the application’s functioning from the moment of receiv-
ing input data to the formation of the finished synopsis. The system architecture is divided into
six functional modules: image processing, frame grouping, video, audio, text, and the module for
visualizing the summary.

The image processing module performs four key tasks:

» splits a PDF presentation into separate images;

» extracts frames from a video with an interval of 1 frame per 3 seconds;

» reads text from slides and video frames using OCR;

» generates vector representations for frame and slide images using CLIP.

The frame grouping module is responsible for classifying frames according to the most similar
slide. Its logic is implemented according to the algorithm described in subsection 2.4.
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Fig. 7 The system architecture scheme
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The video processing module performs the following actions:

divides the video into segments according to the grouped frames;

removes silent areas using the VAD model;

divides segments into 30-second segments for compatibility with the speech-to-text model;
extracts audio from video and saves it in WAV format.

The audio analysis module transcribes the received WAV files, saving the recognized text as
metadata associated with the corresponding video section.

The text-processing module structures the transcribed material into the following categories:

Agenda section

Conclusions part of the TL;DR section;

Shot summary section of the TL;DR section;

Lection Notes sections, including Slide from Presentations, Section Text, and Section Con-
clusions;

Check yourself section.
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The summary generation module compiles all the collected and processed data in the format
of an HTML document using CSS and then automatically converts it to a PDF file and saves it to
the system folder “Downloads”.

The developed system is a web application implemented on a server with Ubuntu Server
24.04. The Flask 3.1.0 framework was used for the server-side, and Python 3.12 was the main
programming language. Visual Studio Code 1.99.3 was chosen as the development environment.
Audio and video data were processed using FFmpeg 4.2.7, without wrappers, which provided full
control over the media processing. HTML5 and CSS were used for the graphical interface with
further generation into PDF format through the WeasyPrint library. The main libraries that provid-
ed the system’s functionality included pandas and numpy for analytics, librosa, pydub, moviepy
for audio/video processing, transformers, torch, whisper for interacting with neural networks, and
yt-dlp, aiohttp, asyncio, and subprocess for data loading and process control. The system runs on
a server with NVIDIA RTX A6000 GPU (48 GB), CUDA 12.6, 13" generation Intel Core i9 CPU,
and 64 GB RAM, which ensures processing large amounts of multimedia information and efficient
work with large language models.

3 Examples of generated summaries and expert evaluation of quality

3.2 lllustration of the service operation

The page of the developed system invites a user to download a presentation in PDF format
and specify the URL of the corresponding YouTube video or upload a video file. Entering the
email where the result will be sent is also required. The “Send” button starts the data processing
process on the server, after which the user will receive a PDF summary by email.

Figure 8 shows an example of the “Agenda” section, which demonstrates the division of lec-
ture material into clearly structured time blocks. This approach makes it easier to navigate the
video, allowing users to reach the desired point quickly and improving the perception of the over-
all lecture plan.

Figure 9 shows the structure of the TL;DR section, which is effectively used to review a lecture
quickly. This structure contains a short summary and lists of key takeaways, allowing a user to
combine in-depth understanding with a quick review.

Fig. 8 An example of the generated notes, section “Agenda”
Database Optimization

Agenda

= TL;DR

= Section #0 - Data Transformation | 00:00 - 02:27

= Section #1 - Database Optimization | 02:27 - 04:12
= Section #2 - Row Databases | 04:12 - 04:57

= Section #3 - Database Optimization | 04:57 - 09:18
« Section #4 - Columnar Databases | 09:18 - 10:00

= Check Yourself

Source: created by authors
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Fig. 9 An example of the generated notes, section “TL;DR”
TL;DR

Conclusions

l Data transformation occurs after the HAVING clause in SQL queries.

Aliases assigned to columns cannot be used in earlier stages of query
execution, such as GROUP BY.

Sorting of results is done after all selections and transformations are completed,
using the ORDER BY clause.

The order of joining tables can affect the performance of the query, especially
with large datasets.

Databases can be categorized into row-based and column-based storage.

Row-based databases are optimized for transactions, while column-based
databases are better for analytical queries.

Indexes are the most popular method for optimizing queries to relational
databases.

Partitioning divides tables into groups, allowing for constant time optimization by
the database management system (DBMS).

l Materialized views store parts of queries for faster access later.

l Using 'SELECT * is considered the worst way to write a query.

Short Summary

This lecture covers key concepts in database optimization, focusing on SQL
query execution, the impact of database structure on performance, and best
practices for writing efficient queries. It highlights the differences between row-
based and column-based databases, as well as techniques like indexing and
partitioning to enhance query efficiency.

Source: created by authors

Figure 10 shows examples of the content sections of the summary, which include the title,
timestamps, presentation slide, explanatory text for the slide, and conclusions for the slide. This
approach combines visual and textual elements, ensuring both deep learning, self-study, and
rapid review of the material. If the section is very short (up to 30 seconds), the system does not
add conclusions to avoid content overload. This result demonstrates the system’s adaptability to
the context.

Finally, Figure 11 shows the “Check yourself’ section, which contains questions for self-as-
sessment. This part serves as an important pedagogical tool that encourages students to active-
ly engage with the material and develop self-assessment skills. Instead of passively consuming
information, students are encouraged to recall, reflect, and apply what they know, which signifi-
cantly improves their learning.
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Fig. 10 An example of the generated notes, content sections with slides, text, and con-
clusions

Section #0 - Data Transformation | 00:00 - 02:27

Section #1 - Database Optimization | 02:27 - 04:12

Optimisation tools in databases

Section Text
In SQL queries, data transformation is executed only after the HAVING clause. Section Text
This means that any aliases assigned to columns within the SELECT statement
cannot be utilized in earlier stages of the query execution, such as in the GROUP
BY clause. The aliases only become available after the execution Of the SELECT
Once all trar
the results can be sorted using the ORDER BY clause. After somng me results
can be limited using a LIMIT clause to restrict the number of returned rows. When
joining tables, the order in which the tables are joined can significantly impact the
performance of the query. It is important to consider the size of the tables being
Joined; in some cases, it is recommended to join a larger table with a smaller one
first. This is due to the way SQL optimizers work, as they may choose different join
algorithms (like nested loops or hash joins) based on the order of the tables
Understanding these nuances can lead to more efficient query execution.

In this section, we explore the tools available for optimizing the perfermance of our
queries. To understand these tools, it is essential to cumprehend the context of
dalabase smlage Databases can be dlwded into two main types: row-based and
d. This classifi ly influences how data is physically
slored. Unlike traditional tables, such as those found in Excel files, row-based
databases store data in individual rows. The type of database affects the efficiency
of processing different types of queries. Row-based databases are generally more
for which involve retrieving short results quickly. in contrast,
column-based databases are more suitable for analytical tasks, especially when
working with large datasets that require manipulation. This distinction is crucial for
optimizing performance based on the specific needs of the queries being executed

Conclusions
Conclusions

I Data transformation occurs after the HAVING clause in SQL queries.

Aliases assigned to columns cannot be used in earlier stages of query
execution, such as GROUP BY.

I Understanding the tools available for optimizing query performance.

I Databases can be categorized into row-based and column-based storage.

and

| Sorting of results is done after all

using the ORDER BY clause. I The physical storage of data affects how it is processed and retrieved.

The order of joining tables can affect the performance of the query, especially while column-based
t:

Row-based
with large datasets.

are for
databases are better for analytical queries.

Source: created by authors

Fig. 11 An example of the generated notes, section “Check yourself”

Check Yourself

Self-Check Questions

Q: What happens to aliases assigned to columns in a SELECT statement
during query execution?
A Aliases cannot be used in earlier stages of execution, such as GROUP BY.

Q: When is data transformation executed in relation to the HAVING clause?
A Data transformation occurs after the HAVING clause.

Q: What is the purpose of the ORDER BY clause in SQL queries?
A: The ORDER BY clause is used to sort the results after all selections and transformations
are completed,

Q: How can the order of table joins affect query performance?
A The order can affect the choice of join algorithms used by the SQL optimizer, impacting
efficiency.

Q: What are the two main types of database storage discussed in the
lecture?
A Row-based and column-based.

Q: Which type of database is more optimized for transactions?
A: Row-based databases

Q: What type of database is better suited for analytical queries?
A Column-based databases.

Q: What is the primary purpose of using indexes in databases?
A Indexes are used for quick access to rows in large dalabases.

Q: How does partitioning improve database query performance?
A: Partitioning divides tables into groups, allowing the DBMS optimizer to operate in
constant time for each group.

Q: Why is using 'SELECT ** considered a bad practice in queries?
A Using 'SELECT * retrieves all columns from a table, leading to unnecessary data
processing and slower performance.

Source: created by authors
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3.2 Assessing the quality of the generated notes

To determine the quality of the generated notes, 15 experts were invited to process 26 lectures
and provide a 5-point rate (5 — excellent, 4 — good, 3 — satisfactory, 2 — bad, 1 — very bad) for the
notes on the following characteristics (table 3-5):

* quantitative indicators:

* number of slides in the uploaded presentation;

» the number of slides recorded in the video (including repeated screenings);

* number of automatically detected sections and

* number of slides that were not detected by the system;

» qualitative indicators:

» accuracy of the titles of both the lecture as a whole and individual sections;

» correspondence of the content of the section “Main conclusions” to the real material;

» correctness of the section “Short summary”;

* semantic accuracy of the text generated within each section;

» logical correspondence between the text description and the corresponding slide;

» completeness and relevance of the questions in the “Test Yourself” section;

» accuracy of linking the time codes in the synopsis to the actual video;

» availability of all slides from the presentation in the final summary;

* how well the summary conveys the general essence of the lecture;

» whether the notes are sufficient to fully understand the topic without watching the video;

» overall impression of the quality of the summary.

Tab. 3 Examples of quantitative assessments from experts

Ne Duration N_umb_er of N_umb_er of Number of NL_lmber of
nia Notes name video slides in t_he sllde_s in the sections found slides not
presentation video found

1 astrology.pdf | 0:24:51 6 7 7 0

2 cv2_0.pdf 0:05:00 6 9 7 0

3 cv2_1.pdf 0:05:00 2 2 2 0

4 cv2_2.pdf 0:05:00 4 4 4 0

5 cv2_3.pdf 0:05:00 7 13 7 1

6 cv2_4.pdf 0:05:00 5 8 5 0

7 cv2_5.pdf 0:05:00 7 7 7 1

8 cv1_0.pdf 0:47:05 35 49 43 4

9 db_1.pdf 00:10:00 5 5 5 0

10 db_2.pdf 00:10:00 5 5 5 0

1 AEID_1.pdf | 00:05:00 6 6 6 6

12 AEID_2.pdf | 00:05:00 5 5 5 5

Source: created by authors

The most important evaluation criteria are “Is the summary enough to understand the mate-
rial?” and “Does the summary give a general idea?”. They have a relatively high average score
from the experts, equal to 4.01 and 4.39, respectively, which indicates that most of the notes suc-
cessfully convey the essence of the lecture. Similarly, the consistency between the timestamps of
the notes and the video is also rated well (4.68), which indicates a good temporal structure and an
accurate comparison between the content of the notes and the original source. The correctness
of the text in the section also scores favorably, indicating that most of the notes contain logically
consistent content that makes sense independently of one another. The overall impression score
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for the summaries is 4.57, indicating a positive perception among users despite some shortcom-
ings. The TL;DR section, which received the lowest scores, requires special attention in the fu-
ture. Its lack of clarity and depth reduces the overall effectiveness, so improving this component
can significantly enhance the quality of perception and the usefulness of the notes for learning.

Tab. 4 Qualitative assessments from experts

A 3 g £
A (TN - [
20 852 255 | 82 538 258 | 2,88
< 2 282 SHE gc e o 255 305
-3 £5 Eo EoE ZE0 So £o00 Do
N O ® ons ons Ow='s O+ o N> =0 =0
) o Loc Lon ox0o oa% oy S22
z tc tcc L £go 2 £co LEST
Ou O:O 0:0 Ouw = O;'_'QJ CEuw5
oo (&) ocg o °('l=> oo 8-8 o 05 s O H
1 3,5 2,5 2 3,5 5 4,5 5
2 5 4 4 5 5 5
3 4 45 2 5 5 4 5
4 4 4 2 4,9 5 4.8 5
5 2,5 3,8 3,5 5 5 5 5
6 4,8 3 2 4,7 5 3,5 5
7 4,7 3 2 3,5 2,5 4,5 3
8 1,8 3 1 4,2 2,5 2 3,5
9 3 4,5 45 5 4 5 5
10 4 5 45 5 4,5 5 5
11 3,5 3,5 5 0 4 5 0
12 3,5 4 5 0 4 5 0
avg 4,18 3,57 3,05 4,66 4,14 4,23 4,68
Source: created by authors

Tab. 5 Total impression and averaging of all qualitative assessments from experts

No. Does the notes Is the notes sufficient _ )
plp give a general idea? to underst_and Overall impression Average score
the material?

1 5 4 4 3,75
2 5 4,8 4,9 4,95
3 5 4,5 47 4,35
4 4,9 4,9 5 4,5
5 5 4,7 4,8 3,65
6 4,8 4,7 4,5 4,65
7 3 2,5 3 3,85
8 4 3 3,5 2,65
9 4 3 4 3,75
10 4.5 4 4.5 4,75
11 3,5 4 4 4,25
12 3,5 4 4 4

avg 4,39 4,01 4,57 4.26

Source: created by authors
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Conclusions

This paper is dedicated to the study of innovative solutions in the educational sector that uti-
lize artificial intelligence. An overview of the use of Al in education has been conducted. Special
attention is paid to Al capabilities for summarizing information and creating notes. It was found
that existing note-taking services are mostly focused on summarizing text and do not consider
the visual content of lectures. As an example of introducing innovations in the educational pro-
cess, a web application has been developed to automatically create structured notes that take
into account the visual content of the lecture. This task is relevant, as it helps students learn
the material more effectively and efficiently, saving time for independent processing of lecture
material.

Before implementing the system, the technical issues of developing Al-based systems were
considered, namely based on multimodal analysis technologies, including language models,
speech recognition models, OCR, and computer vision methods, conducted an in-depth analy-
sis of modern tools, identified their advantages and limitations, and then formed the architecture
of the software solution. An expert evaluation was used to assess the quality of the generated
notes. The invited experts evaluated the generated lecture notes according to both quantitative
and qualitative criteria, and they generally gave high scores in the main areas. The average
score for the overall impression was 4.57 out of 5, and the average score for all qualitative crite-
ria was 4.3 out of 5. The peculiarity of the developed system is full multimodal integration, where
each content section of the summary contains a presentation slide, description, conclusions, and
time codes. The summary also includes sections with summarized information and questions for
self-checking. The use of such a notebook is designed to enhance understanding of lecture ma-
terial, both during initial reading and subsequent review.

Thus, the proposed solution demonstrates the potential of integrating Al into the educational
process, paving the way for the creation of personalized, adaptive, and user-friendly learning
tools. The issues discussed above show that the introduction of artificial intelligence into the
educational process leads to a gradual transformation of education. The education sector has
consistently been a leader in academic research, driven by scientific discoveries and digital
innovations. In today’s environment, Al is driving profound changes in learning, teaching, and
management of educational processes. For Al to truly contribute to the development of educa-
tion, its implementation must be thoughtful, ethical, and fair. When educational institutions invest
time, resources, and scientific potential in Al, they have almost unlimited scope for rethinking
approaches to learning, teaching, and administration. Responsible use of Al will facilitate the
emergence of innovative educational methods, personalized learning paths, and more efficient
academic systems. This approach will make education more flexible, accessible, and of high-
er quality. The future of education lies in the combination of classical scientific traditions with
Al technological capabilities, which will support and enhance all key aspects of the educational
environment.
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Review: Central Bank Digital Currency —
The Birth of the Digital Euro

Recenzia publikacie: Digitalna mena centralnej banky:
Zrodenie digitalneho eura

Tobias TILGNER*

The anthology Central Bank Digital Currency: The Birth of the Digital Euro (2025), edited by
Filippo Annunziata, Christos Hadjiemmanuil and Bart Joosen, is an important academic contribu-
tion to the current debate on the introduction of a digital euro. In a highly topical political context
— the European Central Bank (ECB) is currently in the two-year preparatory phase for its possible
introduction — the volume examines the theoretical, legal and institutional foundations as well as
the practical challenges of central bank digital currencies (CBDCs) from an interdisciplinary per-
spective, with a particular focus on Europe.

The anthology is divided into four main sections. The first section provides a general introduc-
tion to the topic and highlights the objectives, opportunities and risks of CBDCs. In the second
part, the authors address constitutional and contractual issues. Part three analyses the role of the
digital euro in the existing European payment system and the demand for such a means of pay-
ment. The concluding fourth part deals with the specific operational design — from governance to
the impact on the banking system and money laundering prevention issues.

In her fundamental contribution, Eugenia Macchiavello first outlines the global motives for the
worldwide development of CBDCs, including the declining use of cash, concerns about monetary
sovereignty and the rise of private stablecoins such as Diem/Libra. She emphasises that a Euro-
pean CBDC, in particular the digital euro, should not only aim to increase efficiency in payment
transactions, but above all to preserve monetary policy control in an increasingly digital economy.
At the same time, she highlights the risks, for example with regard to financial exclusion, data
misuse or a potential weakening of the banking sector (Macchiavello, 2025).

Christy Ann Petit then analyses the constitutional basis for the issuance of a digital euro by the
ECB. Her legal argument is based in particular on the interpretation of Articles 127 et seq. TFEU
and the relevant protocols on the role of the ECB. Petit concludes that the introduction of a digital
euro is in principle possible on the existing treaty basis, but requires clear political and legislative
legitimacy (Petit, 2025).

The role of the digital euro in European payments is the focus of the contributions by Maria
Cecilia del Barrio Arleo and Panagiotis N. Politsidis. Arleo highlights regulatory interfaces with
existing payment infrastructures and identifies areas where adjustments are needed, particularly
with regard to the Payment Services Directive (PSD2). Politsidis analyses the demand for CBDCs
and concludes that a digital euro will only be accepted if it offers real added value compared to
existing payment instruments — for example, through increased security, offline capability or no
fees (Politsidis, 2025).

Federico Riganti and Anne-Marie Weber focus on the dimension of financial inclusion. Their
contribution highlights that vulnerable groups — in particular older people, people without inter-
net access or with low digital literacy — could be excluded by the digitalisation of payments. They
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therefore advocate low-threshold access options and accompanying measures to increase finan-
cial literacy (Riganti & Weber, 2025).

The contributions by loannis E. Linaritis and Nikos Maragopoulos focus on the institutional
and economic implications of introducing CBDCs. Linaritis analyses the governance structures
required for stable and efficient CBDC operations and discusses the extent to which the ECB
has the necessary powers and control mechanisms. He argues for clear institutional anchoring
and the involvement of private intermediaries under the central supervision of the ECB (Linaritis,
2025). Maragopoulos examines the potential implications for the commercial banking system. He
shows that substituting bank deposits with digital euro balances could lead to liquidity bottlenecks
and discusses regulatory countermeasures such as holding limits and automated repatriation
(‘waterfall mechanisms’) (Maragopoulos, 2025).

Andrea Minto concludes by discussing the money laundering implications of a digital euro. He
highlights the tension between effective money laundering prevention and the protection of priva-
cy. Minto argues for a tiered access model that allows small transactions to remain largely anon-
ymous, while linking larger transactions to identification requirements (Minto, 2025).

Overall, the anthology succeeds in providing a multi-layered and differentiated analysis of the
digital euro. The breadth of topics covered, the interdisciplinary approach and the deep legal
and economic foundations make this work a valuable contribution to the academic and political
debate. The strengths of the book lie in particular in its topicality, its structural coherence and its
practical orientation. The individual contributions complement each other well and cover almost
all relevant dimensions of the topic.

Nevertheless, some weaknesses should be mentioned. For example, the economic perspec-
tive, for example, with regard to the macroeconomic impact of a digital euro on interest rate struc-
tures, money supply control, or the transmission mechanism — is rather underrepresented. Tech-
nical aspects such as data protection architectures, blockchain technology, and interoperability
with other CBDCs are also dealt with marginally. For an economics audience, a more empirical
and quantitative approach would also have been desirable.

Despite these limitations, the anthology represents a valuable academic resource. Compared
to international works such as those by Auer et al. (2021), Bordo (2021), Brunnermeier, James
and Landau (2021) or Prasad (2022), this work provides a unique perspective on the European
context and, in particular, on the institutional and legal framework within the European Economic
and Monetary Union. While many international publications tend to focus on technical or mone-
tary theory models, The Birth of the Digital Euro provides concrete proposals for implementation
and regulation in a supranational currency area.

In summary, this volume is of great interest to researchers, policymakers, practitioners in cen-
tral banks and advanced students. For doctoral students in economics, it offers an excellent intro-
duction to the institutional, legal and regulatory aspects of the digital euro and numerous starting
points for further research.
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Review: Digitalisation and Geopolitics — Catalytic Forces
in the (Future) International Monetary System
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Tobias TILGNER*

The edited volume Digitalisation and Geopolitics: Catalytic Forces in the (Future) International
Monetary System (2023) by Nicola Bilotta and Fabrizio Botti provides a timely and in-depth con-
tribution to the question of how digital innovations and geopolitical tensions influence the inter-
national monetary system. The volume combines historical and institutional perspectives with an
analysis of central bank-based digital currencies (CBDCs), focussing in particular on the role of
the US, the EU and China.

The articles are divided into six chapters. In the introductory section, Bilotta and Botti trace the
geopolitical escalation in the global financial system. The starting point is the growing instrumen-
talisation of the US dollar in the context of international sanctions and the strategic expansion of
digital infrastructures by countries such as China. The editors hypothesise that digitalisation and
geopolitical fragmentation could act as catalytic forces that lead to a reorganisation of the inter-
national monetary system in the long term (Bilotta & Botti, 2023).

In the first chapter, Luca Fantacci and Lucio Gobbi analyse the historical foundations of dollar
dominance and outline five possible development paths — from the re-stabilisation of the exist-
ing system to a multipolar order with digital support. Particularly relevant is their assessment that
global stablecoins theoretically harbour the greatest potential for upheaval, but have so far been
held back by political and regulatory measures (Fantacci & Gobbi, 2023).

Ananya Kumar sheds light on the position of the United States and argues that a digital dollar
is neither geopolitically necessary nor technologically urgent. Although a US CBDC could bring
certain efficiency gains, the international status of the dollar is primarily secured by the depth of
the US capital markets and institutional trust (Kumar, 2023).

The third chapter focuses on the digital euro. Nicola Bilotta and Erwin Voloder discuss the
EU's strategic motivation to strengthen monetary autonomy with a CBDC. They see the greatest
challenges not in the technology, but in the geopolitical and economic embedding. A digital euro
alone will only be able to strengthen the global role of the common currency if it is part of a broad-
er European financial strategy (Bilotta & Voloder, 2023).

Maaike Okano-Heijmans and Brigitte Dekker look at the politicisation of the financial system
in the digital age and present four scenarios in which Europe either becomes more vulnerable
due to new dependencies or can assert its independence through strategic standard-setting.
The authors argue in favour of a proactive European digital strategy for payment transactions
(Okano-Heijmans & Dekker, 2023).

Kai von Carnap analyses China‘s e-CNY as a geopolitical instrument to promote regional minilat-
eralism in Asia. The digital yuan is intended less as a global means of payment than as a means of
strengthening bilateral agreements and decoupling from the Western-dominated financial system —
a geopolitically ambitious but still technologically limited project (von Carnap, 2023).

* Tobias Tilgner, MSc., Bratislava University of Economics and Management, Economics and Manage-
ment Institute, Department of Economics and Finance, Furdekova 16, 851 04 Bratislava, e-mail: info@tobi-
as-tilgner.de, ORCID: 0009-0006-5085-4671
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Finally, Daniel McDowell sheds light on Russia’‘s recourse to physical gold to circumvent West-
ern sanctions. He shows that precious metals — and possibly digital alternatives in the future
— could regain importance as a means of reserve and payment in geopolitically isolated states
(McDowell, 2023).

The anthology impresses with its thematic breadth, its geopolitical relevance and its inter-
disciplinary depth. On a positive note, the contributions highlight both theoretical scenarios and
concrete political options. It should be criticised that technical aspects — such as the architecture
of CBDCs or their interoperability — are only dealt with in passing. The perspectives of smaller
economies outside the G20 are also largely ignored.

Overall, the volume offers a substantial contribution to the debate on the transformation of the
international financial order. While other works, such as Brunnermeier, James and Landau (2021)
or Prasad (2022), focus more on monetary and technical models, Digitalisation and Geopolitics
provides an original geopolitical reading. For academics, central banks and decision-makers, it
opens up new perspectives on the future role of digital currencies in the global power structure.
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