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PREDHOVOR

Medzinarodna vedecka konferencia Rozvoj Euroregionu Beskydy XIX s podtitulom
., Nové perspektivy regiondlneho rozvoja* pod zdstitou rektora Zilinskej univerzity v Ziline
prof. Ing. Jana Celku, CSc. a rektora Akademie Nauk Stosowanych w Bielsku-Bialej dr hab.
inz. Jacka Bindy, prof. ANS, sa konala 12.decembra 2025 na Zilinskej univerzite v Ziline.
Podujatie bolo organizované pracovnikmi Zilinskej univerzity v Ziline v spolupraci s
Akademiou Nauk Stosowanych w Bielsku-Bialej.

Konferenciu v zastipeni rektora prof. Ing. Jana Celku, CSc. pozdravil prof. Ing.
Jozef Ristvej, PhD., EMBA, prorektor Zilinskej univerzity v Ziline, dr hab. inZ. Jacek Binda,
prof. ANS, rektor Akademie Nauk Stosowanych w Bielsku-Bialej a a v zastipeni dekana prof.
Ing. Milosa Poliaka, PhD prodekanka Fakulty PEDAS Zilinskej univerzity v Ziline doc. Ing.
Katarina ValaSkova, PhD. Konferenciu pozdravil prof. Ing. Radovan Madlendk, PhD.
riaditel’ Univerzitného vedeckého parku Zilinskej univerzity v Ziline.

Organizovanie medzindrodnej vedeckej konferencie je vysledkom dlhodobej a
uspesnej spoluprdace obidvoch institucii, ktora trva uz od roku 2002. Pocas tohto obdobia
bolo realizovanych mnozstvo aktivit, ako napriklad Letna Skola, vymena Studentov, projekty
cezhranicnej spoluprace (Cross Border Cooperation CBC), program Erasmus, prednaskové
pobyty pedagogov, ako aj medzinarodné bilateralne vedecko vyskumné a vzdelavacie
projekty. Rozvijat tuto spoluprdacu a organizovat' konferencie takéhoto formatu by nebolo
mozné bez vyraznej podpory vedenia Fakulty prevadzky a ekonomiky dopravy a spojov
Zilinskej univerzity v Ziline pod vedenim dekana prof. Ing. Milosa Poliaka, PhD., ktorému
patri uprimné podakovanie. Garanti a ucastnici konferencie ocenili aj podporu a moznosti
spoluprace zo strany Univerzitného vedeckého parku Zilinskej univerzity v Ziline
zastupeneho riaditelom prof. Ing. Radovanom Madlendakom, PhD.

Cielom medzinarodnej vedeckej konferencie bola vymena skiisenosti a vedeckych
poznatkov o aktudlnych otazkach regionalneho rozvoja s dorazom na nové technologické a
spolocenské trendy. Odborny program a tematické zameranie boli rozdelené do
nasledujicich okruhov:

o Digitalizacia ekonomiky a spolocnosti, zdielana ekonomika, cirkuliarna a zelena
ekonomika

Inovacie a financie rozvoja regionov

Smart City a Smart region

Sucasné trendy manazmentu a stratégia podnikov

Socidlno-ekonomicky vyvoj regionov a bezpecnost obcanov

Al (umela inteligencia) v sucasnej spolocnosti a ekonomike

Prispevky jednotlivych ucastnikov medzinarodnej vedeckej konferencie su uvedené
v predkladanom vedeckom zborniku.
prof. Ing. Jana Stofkovd, PhD.
dr. hab. inz. Jacek Binda, prof. ANS
Dr.h.c. prof. Ing. Tatiana Corejovd, PhD.
doc. Ing. Katarina Repkova Stofkovad, PhD.
doc. Ing. Jozef Kubas, PhD.
garanti konferencie
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MODEL REGIONALNEHO ROZVOJA V
KONTEXTE UDRZATEINOSTI

THE MODEL OF REGIONAL DEVELOPMENT IN
THE CONTEXT OF SUSTAINABILITY

Erika Loucanoval?

!Technicka univerzita vo Zvolene, Drevérska fakulta, Katedra marketingu, obchodu a
svetového lesnictva, T. G Masaryka 24, 960 01 Zvolen, Slovenska republika

*loucanova@tuzvo.sk

Abstrakt. Prispevok mapuje koncept regionalneho rozvoja, ktory presiel zasadnymi
zmenami. Primarmy vyznam tychto zmien spoCiva v prechode od dérazu na
exogénne faktory k rasticemu zameraniu na endogénne faktory, ako st inovécie,
podnikanie, liderstvo a inStitucionalna kapacita. Tato transformécia je reakciou na
meniacu sa situaciu a udrzatelny rozvoj regionov. Model udrzatelnosti predstavuje
kvalitativny posun od ¢isto kvantitativneho rastu k rozvoju, ktory je ekonomicky,
socialne orientovany a environmentalne zodpovedny. Tento udrzatelny proces je
primarne iniciovany a riadeny podnikatelmi, ktori komercializuju znalosti a
spustaju lokalne endogénne faktory rastu.

Kracové slova: Rozvoj regionu, udrzatel'nost’, inovacie, model Canvas.

Abstract. The paper maps the concept of regional development, which has
undergone fundamental changes. The primary significance of these changes lies in
the shift from an emphasis on exogenous factors to an increasing focus on
endogenous factors, such as innovation, entrepreneurship, leadership and
institutional capacity. This transformation is a response to the changing situation and
sustainable development of regions. The sustainability model represents a qualitative
shift from purely quantitative growth to development that is economically, socially
oriented and environmentally responsible. This sustainable process is primarily
initiated and managed by entrepreneurs who commercialize knowledge and trigger
local endogenous growth factors.

Keywords: Regional development, sustainability, innovation, Canvas model.

JEL Classification: 039, R11.
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Uvod

V priebehu poslednych dvoch desatroci presla tedria a prax regionalneho
ekonomického rozvoja zdsadnym posunom. Strategicky vyznam tejto zmeny
spoc¢iva v prechode od dorazu na exogénne (vonkajSie) faktory k rastucemu
zameraniu na endogénne (vnutorné) faktory, ako sl podnikanie, inovacie, liderstvo a
inStitucionalna kapacita. Ako ukazali prace [1, 2, 3, 4], tato transformacia je
reakciou na obmedzenia tradinych neoklasickych modelov a na zmenené
podmienky spdsobené globalizaciou a Strukturalnymi zmenami. Vlados et al. [2]
tento posun charakterizuji ako prechod od tradi¢nej regionalnej analyzy k dynamike
lokalneho rozvoja, ktora je schopna lepSie interpretovat’ a navrhovat’ governance
rieSenia vychadzajlice z potencialu miestneho rozvoja, inovacii a podnikania.

Tvorcovia politik v tomto novom, nestabilnom globalnom prostredi celia dileme,
ktoru opisali Stimson, Stough a Roberts [1]. Na jednej strane stoja zelané vysledky
regionalneho rozvoja, ako st tvorba pracovnych miest a bohatstva, na druhej strane
su to procesy, ktoré tieto vysledky vytvaraju. Zosuladit’ tieto dva aspekty je Coraz
narocnejsie, pretoze vonkajSie faktory, ako zahranicnd konkurencia, Coraz viac
ovplyvituju rozhodovacie procesy na regionalnej urovni. To si vyzaduje nové,
flexibilnejsie a na vnitorné zdroje zamerané pristupy.

Cielom tohto prispevku je zmapovat evoliuciu myslenia v oblasti regionalneho
rozvoja, analyzovat’ kl'iCové prvky a identifikovat’ meniaci sa model regionalneho
rozvoja v kontexte udrzateI'nosti.

1. Metodika

Primérnou metddu prispevku je analyticko-synteticka metdda, prostrednictvom
ktorej sme mapovali teoretické charakteristiky v oblasti regionalneho rozvoja.
Analyza poukazuje jednotlivé pristupy k modelom a tedriam regionalneho rozvoja
a identifikuje posun paradigmy, kl'i¢ové faktory a konceptualizaciu udrzatelného
rozvoja v ramci nového meniaceho sa pristupu a modelovaniu rozvoja regionov.
Syntézou, dedukciou a sumarizaciou tychto zisteni bol spracovany prehlad’
regionalneho rozvoja vyustujici do modelu regiondlneho rozvoja v kontexte
udrzatelnosti prostrednictvom inovativneho podnikatel'ského modelu CANVAS [5,
6]. Na spracovanie prispevku boli pouZité osobité funkcionality Microsoft a Google.

2. Regionalny rozvoj

Tradi¢ny pristup k regiondlnemu rozvoju sa sustredili na produkénu funkciu
regionu, kde je produkcia funkciou dvoch zakladnych vstupov, a to kapitalu a prace.
Tento neoklasicky model bol neskor rozsireny o d’alsie faktory, ako je technologia
alebo podnikanie. Tieto pristupy vychddzali z predpokladov homogenity vyrobnych
faktorov, dokonalej funkcnosti cenového mechanizmu a kl'icovej tilohy akumulacie
kapitalu. Predpokladalo sa, ze v dlhodobom horizonte ddjde k prirodzenému

9
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vyrovnavaniu  ekonomickych rozdielov medzi regionmi prostrednictvom
samoregulacnych trhovych sil.

Avsak nedokonalosti trhu a kumulativne procesy moézu viest’ aj k prehlbovaniu
regionalnych disparit, kde vyrobné faktory su nehomogénne, trhy st nedokonalé a
cenovy mechanizmus je naruSeny externalitami. Tato polarizatna tedria tak
pripustala, Ze okrem ekonomickych faktorov zohravaju kl'ac¢ovu ulohu aj socialne,
kultirne a inStitucionalne faktory.

Kritika neoklasického pristupu vSak poukazala aj na jeho dalSie zasadné
obmedzenia, ako su imobilita vyrobnych faktorov medzi krajinami, dokonala
konkurencia a statické chapanie technologii. Toto vyrazne obmedzuje interpretovat’
moderné, globalizované a dynamické ekonomiky. Prave tieto zjavné nedostatky v
schopnosti tradi¢cnych modelov vysvetlit' pretrvavajucu divergenciu regionov
vytvorili intelektudlny priestor pre novi vlnu teoérii zameranych na endogénne
faktory, ktoré sa stali dominantnymi v nasledujucom obdobi.

Teoretické modely regionalneho rozvoja boli vzdy uzko prepojené s
dominantnymi paradigmami hospodarskej politiky. Pochopenie tychto politickych
posunov je strategicky dolezité, pretoze priamo formovali ciele, nastroje a celkova
filozofiu, s akou vlady pristupovali k regiondlnym nerovnostiam. Tieto politické a
strategické zmeny, spolu s rastucim vplyvom globalizacie vytvorili priestor pre
vznik novych teorii regiondlneho rastu, ktoré sa uZ nespolichali na vonkajSie
intervencie, ale hl'adali zdroje dynamiky vo vnutri samotnych regionov [1, 2, 3, 4].

3. Model regionilneho rozvoja v kontexte udrzatel’'nosti

Teoretické koncepty novej tedrie rastu nachadzaju svoj empiricky odraz vo
faktoroch ako postoje a hodnoty (kultira experimentovania), komunikécia a siete,
rozmanitost a Siroko zalozené liderstvo st v podstate praktickym prejavom
fungovania endogénnych procesov na lokéalnej urovni. Predstavujii "mékka"
infrastruktru, ktord umoziuje regionom generovat’ a absorbovat’ inovacie, a tym si
budovat’ udrzatelni konkurencieschopnost. Nové teoérie rastu tak poskytuju
moznost’ budovat’ robustnejsi teoreticky ramec pre pochopenie, pre¢o su vnutorné
zdroje a kapacity rozhodujtice a tvorba politik sa zameriava na vytvaranie modelov a
nastrojov, ktoré dokazu tieto abstraktné faktory uchopit’ a cielene rozvijat’.

Nové koncepty modelov regionalneho rozvoja dopinajii "inovaéné prostredie,
tvorené tromi kI'icovymi zlozkami: know-how (technické a organizacné zru¢nosti),
pravidla (formalne a neformalne normy, dovera) a relacny kapital (siete a vzajomna
znalost’ aktérov).

Tieto moderné ramce su v stlade s prechodom od "top-down" (zhora-nadol) k
"bottom-up" (zdola-nahor) pristupom v rozvojovej politike.

Strategicky odklon od tradi¢nych pristupov k regionalnemu rozvoju sa nesnazi
iba zmiernovat nevyhody zaostavajiicich regionov, smerom k proaktivnemu
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budovaniu vnitornych kapacit a konkurencieschopnosti, sa stal ustrednym bodom
modernej praxe. Cielom uZ nie je len dotovat, ale investovat' do faktorov, ktoré
regionom umoznia dlhodobo prosperovat’.

Tento posun paradigmy vystizne sumarizuje porovnanie vypracované OECD. V
praxi sa tato nova paradigma premieta do konkrétnych politickych iniciativ [1, 2, 3,
4]. Cavaye [3] identifikoval niekol'ko kIiCovych smerov pre komunity, ktoré
ilustruju tento pristup zamerany na budovanie kapacit:

» Spolupraca viacerych komunit

» Inovacie v riadeni (governance)

» Podnikatel'ské inkubatory a klastre
» Podnikanie mladeze

» Inovativne partnerstva

Neoddelite'nou sucast'ou novej paradigmy je aj udrzatelny rozvoj. Kym tradicny
rastovy model bol zalozeny na maximalizacii zisku a predpoklade dominancie
¢loveka nad prostredim, model udrzatelnosti sa zameriava na dlhodoby udrzatel'ny
rast, ochranu zdrojov a uznava vzajomnu zavislost medzi ¢lovekom a prostredim.
To predstavuje kvalitativny posun od Cisto kvantitativneho rastu k rozvoju, ktory je
ekonomicky zivotaschopny, socialne spravodlivy a environmentalne zodpovedny.
Aj ked je trend jasny, nova paradigma celi d’al$im vyzvam.

Niektoré vyzvy su Specifické pre typ regionu, ako je ziskovost’ a udrzatelnost’
polnohospodarstva, demografické zmeny v regionoch zivotného §tylu z morskych
alebo stromovych zmien a podpora rychleho rastu primestskych oblasti. Dalsie
vyzvy su zdiel'ané naprie¢ regionmi:

» migracia mladeze,
» starntice populécie,
» posuny od sluzieb k znalostnym ekonomikam,
» globalizacia, a
» Nedostatok zruc¢nosti [4].
Tieto vyzvy prispievaji k spolocnym kI'iCovym stiborom problémov:

» Infrastruktara — nielen fyzicka a socialna infrastruktura, ale aj postojova
a intelektudlna "infrastruktara", ktora pomaha regionalnym l'ud’om riadit’
zmeny a podporovat’ inovacie;

» FEkonomicka zakladiia — rozvoj a diverzifikacia ekonomickej zakladne
komunit a vytvaranie novych ekonomickych moznosti;

» Majetok — ochrana a rozvoj majetku: ekonomické, socidlne, l'udské,
environmentalne a kultirne aktiva;
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» Vedenie — Rozvoj kapacit pre planovanie a rozhodovanie, vratane
koordinacie a riadenia; a

» Podpora — Zabezpecit, aby komunity mali podporu a sluzby [4].

Tieto otazky st zodpovednostou réznych aktérov, ktori maju potencial prispiet’ a
niekedy aktivne brania inovacnym schopnostiam. Rozmanitost’ a zloZzitost’ vyziev
znamena, Ze ziadna organizacia ich nedokaze riesit. Medzi zucastnenymi su:

» Vsetky trovne vlady;

Komunitné organizacie;

Univerzity

Vyskumné organizacie

Vyskumné a vyvojové subjekty
Priemyselné organizécie a korporacie

Miestne podniky a obchodné skupiny

YV V.V V V V VY

Skupiny prirodnych zdrojov a regionalne organy [4].

Usilie tychto aktérov presahuje transakéné programy, ktorych cielom nie si len
inovacie, ale aj charakteristiky inovativnych komunit [4], ako:

» Postoje a hodnoty — kultira experimentovania a kreativity,

» Komunikacia a siete — jednoduchost’ zdiel'ania informacii a myslienok a
vytvaranie silnych sieti na diskusiu a podporu akcie,

» Diverzita— mat rozne perspektivy a prijimat’ kreativitu, ktora moze
vzniknut’ interakciou medzi roznymi sektormi komunity,

» Funkéné organizacie a usporiadania na diskusiu— s rozSirenymi
riadiacimi opatreniami a otvorenymi participativnymi moZznost'ami
komunitnej diskusie,

» Siroko zalozené vedenie — efektivne zdiel'ané vedenie a schopnost’ riadit’
miestnu politiku,

» Ludia so zru¢nostami a vedomostami — vratane silnych medzil'udskych
a neformalnych zrucnosti,

» Pristup k zdrojom, infraStruktare a aktivam — spdsoby redefinovania
miestnych aktiv a pristupu k vhodnym zdrojom,

» Pristup k odbornym znalostiam a spojencom — budovanie vztahov s
kIi€ovymi informovanymi l'ud’'mi v komunite aj mimo nej, a
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» Spolupraca a partnerstvo — rozvijanie spoluprace v ramci komunity a s

vonkaj$imi "spojencami” [1, 2, 3, 4].

Avsak napriek angazovanosti vSetkych aktérov, idealny proces regionalnej
dynamiky, predstavujuci udrzatelny model regionalneho rozvoja (vid'. obrazok 1), je
aj tak primame iniciovany a riadeny podnikateI'mi, ktori preberaju rizika a
komercializujti znalosti, ¢im sptstaju lokalne endogénne faktory rastu. Tento pristup
zohl'adiiuje najefektivnej$i mechanizmus pre generovanie regionalnych inovacii,

bohatstva a dosiahnutie udrzate'ného rozvoja a dlhodobého rastu.

KPicovy partneri

KPicové zdroje

Hodnota

Budovanie vztahov

Zikaznicke ty

Lidri
Vlady a komunitné
skupiny

Skoly, Univerzity a I;‘low_'l“,’w e zvySovanie prijmov kapitalu gﬂzs;;;r&;v: enmy;hkiokmmlmy
. o s el s novacne prostredie . . xe. v i 'odnikatela a podnikove
vzdelavacie institticie P Zlepgenie kvality Zivota a Podpora podnikov a . p
Podniky a organizacie socialnej/finan¢nej rovnosti Klastrov systeiny
Budovanie Komunity

Endogénne faktory a zdroje
regionu
Ludsky kapital

Dosiahnutie udrzatel'ného rozvoja a

dlhodobého rastu

Tvorba pracovnych miest a bohatstva,

Groviiami vlady pre
integrované riadenie
Budovanie socialneho

Ekonomicki aktéri - firmy.
rezidenti, navstevnici
Lokalne/socialno-

Prechod na znalostnti ekonomiku PR ) .
institucionalneho prostredia

Distribiicia
Regionalne ekonomické
rozvojové stratégie a
politiky
Programy na budovanie
lokalneho podnikatel'ského
povedomia a kapacit
Budovanie flexibilnej
strategickej infrastruktiry
Inovativne modely
poskytovania sluzieb

Kricové aktivity
Podpora podnikania a
podnikatel'skej dynamiky
Podpora inovacii a zavadzania
novych technologii
Identifikacia a akumulacia
regionalnych kl'icovych
kompetencii
Budovanie institucionalnej
kapacity a schopnosti
Integrované riadenie
Rozvoj trhového spravodajstva
a riadenia rizik

Obrazok 1 : Model regionadlneho rozvoja v kontexte udrzatelnosti

Zdroj: viastné spracovanie

Zaver

Teoria a prax regionalneho rozvoja presli za posledné dve desatrocia zasadnym
strategickym posunom, od exogénnych zasahov k endogénnym procesom. Novy
pohlad na model regiondlneho rozvoja v kontexte udrzatelnosti poskytuje
robustnejsi teoreticky ramec, ktory uznava, Ze klucové zdroje a kapacity su
rozhodujuce pre udrzate'ni konkurencieschopnost. Udrzatelny rozvoj vyzaduje
kvalitativny posun, ktorym sa zabezpeCi, Ze rast je nielen ekonomicky, ale aj
socialne orientovany a environmentalne zodpovedny. Klucové faktory tspechu
spocivaji v budovani inovativnych komunit a mékkej infrastruktire regionu.
Efektivny rast regionu si v8ak vyzaduje koordinaciu a spolupracu vsetkych aktérov,
kde rizika a komercializaciu znalosti na seba preberaju podnikatelia a lidri regionu.
Tento mechanizmus sa povazuje za najefektivnej$i pre generovanie regiondlnych
inovacii, bohatstva a dlhodobého udrzateI'ného rastu.
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Abstrakt. Mestd maju globalne nadmerny vplyv na sucasnost a buducnost’
spolo¢nosti, Co do znacnej miery odovodnuje vel'ké mnozstvo vyskumnych aktivit
investovanych do rozvoja miest poCas poslednych dvoch desatroci. V tomto
kontexte doslo k rychlemu nérastu zaujmu o koncepty udrzatel'ného, inteligentného,
odolného, ¢i cirkularneho mesta, a o to, ¢i a ako moze koncept obehového
hospodarstva nahradit’ linedrny model hospodarstva, ktory v sucasnosti pouzivame.
Cielom prispevku je priblizit metodiku merania a hodnotenia vykonnosti miest v
oblasti cirkularnej ekonomiky, na priklade krajskych miest SR stanovit’ a vyhodnotit’
jednoduchy subor indikatorov cirkularneho mesta.

Kracové slova: Mestska cirkularna ekonomika, udrzate'né mesto, inteligentné
mesto, odolné mesto, cirkularne mesto, indikatory cirkularneho mesta.

Abstract. Cities have a globally disproportionate influence on the present and future
of society, which largely justifies the extensive research activities invested in urban
development over the past two decades. In this context, there has been a rapid
increase in interest in the concepts of sustainable, smart, resilient, and circular cities,
as well as in whether and how the concept of the circular economy can replace the
linear economic model currently in use. The aim of this paper is to present a
methodology for measuring and evaluating the performance of cities in the field of
the circular economy and, using the example of regional cities in the Slovak
Republic, to establish and assess a simple set of circular city indicators.
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JEL Classification: R11, R58, Q56
Uvod

Mesta patria medzi najdolezitejSich aktérov, ktori mézu pozitivne ovplyvnit
regionalny rozvoj, ak sa stanu cirkularnymi. Existuju vSak vyzvy, ktoré je potrebné
riesit, aby sa mesta mohli transformovat’ na cirkularne mesto [1, 2]. Patri medzi ne
potreba technickych inovacii, vytvaranie novej alebo prepracovanie existujuce;
infrastruktiry, pochopenie a vyuzitie potencidlu novych obchodnych modelov,
riadenie prechodu na udrzatelnejSie a spravodlivejSie obstaravanie, ako aj vyvoj
pristupov na motivaciu obcanov k prijatiu udrzateI'né¢ho zZivotného stylu [3, 4]. Pri
pohl'ade na to ,,ako dosiahnut’ pokrok* je zrejmé, Ze je potrebna spolo¢na spolupraca
medzi réznymi skupinami zainteresovanych stran v mestach — ako st obcania,
podnikatelia, mimovladne organizacie, tvorcovia politik a akademicka obec [5].

Pojmy ,,udrzate'né mesto*, ,,inteligentné mesto®, ,,odolné¢ mesto a ,,cirkularne
mesto* predstavuju odlisné, ale Coraz viac sa prekryvajlice paradigmy rozvoja miest.
Normy ISO 37122 a ISO 37123 poskytuji medzinarodne uznavané definicie
inteligentnych a odolnych miest, zatial Co definicie cirkularnych a udrzatelnych
miest si odvodené z kombindcie medzinarodnych rdmcov, ako su Ciele
udrzateného rozvoja OSN, ISO 37101 a Deklaracia obehovych miest. Co maju tieto
terminy spoloéné a ako sa vzajomne dopiiajii? Udrzatelné mesto (s odkazom na
ISO 37101:2016 a ciele udrzateIného rozvoja OSN) je mesto, ktoré dosahuje
environmentalnu, socialnu a ekonomickt udrzatelnost, ¢im zlepsuje kvalitu Zivota
bez toho, aby ohrozilo schopnost’ buducich generacii uspokojovat’ svoje potreby.
Jeho kl'icovymi charakteristikami su: vyvazeny rozvoj (socidlny, environmentalny,
ekonomicky), rovnost’ a inkluzia, dlhodobé planovanie a riadenie, opatrenia v oblasti
klimy a ochrana biodiverzity. Pojem tzko stvisi s cielom udrzate'ného rozvoja
OSN ¢. 11: ,Udrzatel'né mestd a komunity*. Existuje mmnozstvo definicii
inteligentného mesta; definicia pouzivana v ramci TC268 je vsak oficialna definicia,
ktor odsuhlasila Technickd riadiaca rada ISO. Inteligentné mesto je mesto, ktoré
zvySuje tempo, akym zabezpecuje vysledky v oblasti socialnej, ekonomickej a
environmentalnej udrzatelnosti, a reaguje na vyzvy, ako su klimatické zmeny,
rychly rast populacie a politicka a ekonomicka nestabilita, a to zadsadnym zlepsenim
spOsobu, akym zapaja spolo¢nost, uplatiiuje metody kolaborativneho vedenia,
pracuje naprie¢ disciplinami a mestskymi systémami a vyuziva datové informacie a
moderné technoldgie na poskytovanie lepsich sluzieb a kvality zivota obyvatel'om
mesta (obyvatel'om, podnikom, navstevnikom) teraz aj v dohl'adnej buducnosti bez
nespravodlivého znevyhodnovania ostatnych alebo degradacie prirodného
prostredia. Inteligentné mesto (s odkazom na ISO 37122:2019) vyuziva digitalne
technologie na zvysenie vykonnosti, pohody a zniZenie nakladov a spotreby zdrojov
v celom meste. Zapaja obCanov a zlepSuje mestské sluzby (ako je energia, doprava a

16



@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

verejné sluzby) pomocou informacnych a komunikac¢nych technologii (IKT).
Odolné mesto (s odkazom na ISO 37123:2019) ma schopnost’ absorbovat’, zotavit’ sa
a pripravit sa na budlce otrasy (ekonomické, environmentalne, socidlne a
inStitucionalne). Patria sem akutne otrasy (napr. zemetrasenia, zaplavy) aj chronické
stresy (napr. nezamestnanost, starnuca infraStruktira) [6]. Cirkularne mesto
(definicia mimo ISO, ale Siroko odkazované, napr. v Deklaracii o obehovych
mestach a Nadacii Ellen MacArthurovej) uplatituje principy cirkularnej ekonomiky
v mestskom kontexte [7]. Navrhuje elimindciu odpadu a zneCistenia, udrziava
produkty a materialy v prevadzke a regeneruje prirodné systémy s cielom znizit’
vplyvy na zivotné prostredie a zlepsit’ kvalitu zivota. Jeho kI"iové charakteristiky
su: efektivne vyuzivanie zdrojov, obehové dodavatel'ské retazce a uzavreté systémy,
udrzatelnd vystavba a urbanistické planovanie, predchadzanie vzniku odpadu,
opétovné pouzitie a recyklacia, zelené pracovné miesta a inovacné ekosystémy.

Dnes je potrebné aktivnejSie sa zaoberat integraciou existujucich a novych
technologii v oblasti cirkularnej ekonomiky a implementaciou cirkularnej
ekonomiky v mestskych oblastiach. Nova vizia pre inteligentné mesta, t. j.
inteligentné cirkuldrne mesta, mdéze poskytnit’ ucinny prostriedok na urychlenie
prechodu na model cirkularnej ekonomiky. V snahe skombinovat’ su¢asné pohlady
na inteligentné mesta a cirkularnu ekonomiku bola navrhnuta nasledujica definicia
inteligentnych cirkularnych miest [8, 9]. Inteligentné cirkularne mesto vyuziva
informacné a komunikacné technologie (IKT) na zlepSenie svojej obyvatelnosti,
udrzatelnosti a odolnosti a zaroven zmysluplne integruje principy cirkularnej
ekonomiky do svojho digitalneho ekosystému s cielom minimalizovat’ odpad a
maximalizovat’ produktivitu a opédtovné vyuzitie zdrojov. Tato konvergencia
technologii s cirkularnou ekonomikou vytvara mestsky systém, kde sa na
optimalizaciu prevadzky a sluzieb mesta, ako aj spokojnosti, zdravia a pohody
obCanov vyuziva rozhodovanie zalozené na udajoch, efektivne vyuzivanie energie,
inteligentné dopravné systémy a prepojenia medzi digitalnym a fyzickym svetom.
Okrem toho st postupy cirkularnej ekonomiky, ako je remanufacturing, digitalizacia
materialovych/hodnotovych tokov, mestska tazba spolu so zapojenim komunity,
integrované do technologickej chrbtice mesta s cielom posunit sa smerom k
udrzatelnému, odolnému, zdravému a cirkularnemu mestskému ekosystému.
Konvergencia medzi technologickymi faktormi a paradigmou cirkularne;
ekonomiky sa zohl'adnuje aj na politickej/regulacnej urovni, ¢im sa vytvara trvaly a
prenosny model. V tomto zmysle moze takéto mesto dosiahnut' vys$Siu uroven
udrzatelnosti integraciou aspektov cirkularnej ekonomiky a zaroven do urcitej miery
pomoct’ urychlit’ cirkularnu transformaciu vyuzitim vyskumu inteligentnych miest.
Otazkou je: Ako merat’ a hodnotit’ Uroven rozvoja mesta v oblasti udrzatelnosti,
inteligentnosti, odolnosti a cirkularnej ekonomiky? Cielom prispevku je priblizit’
metodiku merania a hodnotenia vykonnosti miest v oblasti cirkuldrnej ekonomiky.
Na priklade krajskych miest SR bol stanoveny a vyhodnoteny jednoduchy subor
indikatorov cirkularneho mesta.
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1. Standardy merania a hodnotenia vykonnosti mesta

Mesta potrebuju ukazovatele na stanovenie svojej vychodiskovej hodnoty a na
meranie a hodnotenie svojej vykonnosti. Monitorovanie a hodnotenie udrzatel'nosti,
inteligentnosti, odolnosti a obehového hospodarstva v mestach zahtia:

* zber udajov, ich identifikaciu a pristup k nim;

* vyvoj vhodnych ukazovatel'ov a metrik za celé mesto, ako aj pre jednotlivé
projekty;

* meranie a hodnotenie prinosov jednotlivych opatreni.

Udaje umoziuja lepsie planovanie, rozhodovanie a podnecujii ambicidznejsie
opatrenia v mestach. Monitorovanie opatreni a ciel'ov poskytuje mestam prehl’ad o
ich aktivitach a umoznuje im vyhodnotit’ vplyv sucasnych iniciativ a ich potencial
na splnenie cielov a zvySenie udrzatelnosti, inteligentnosti, odolnosti a obehového
hospodarstva v meste.

Na rieSenie tychto vyziev sa vyvija nova séria medzinarodnych noriem, ktoré
poskytuju Standardizované ukazovatele umoziujuce jednotny pristup k tomu, Co sa
meria a ako sa ma toto meranie vykonavat (obrazok 1). Norma ISO 37120:2018
Udrzatelné mesta a obce — Ukazovatele mestskych sluzieb a kvality Zivota definuje a
stanovuje metodiky pre subor ukazovatelov na riadenie a meranie vykonnosti
mestskych sluzieb a kvality Zivota. Riadi sa zasadami stanovenymi v norme /SO
37101 (Udrzatelné mesta a obce). Obsahuje 104 klucovych ukazovatelov
vykonnosti (KPI) v 19 témach (hospodarstvo, vzdeldvanie, energetika, Zivotné
prostredie a klimatické zmeny, financie, riadenie, zdravie, obyvatel'stvo a socidlne
podmienky, rekreacia, bezpecnost’, tuhy odpad, Sport a kultura, telekomunikécie,
doprava, mestské/miestne pol'nohospodarstvo a potravinova bezpecnost, mestské
planovanie, odpadova voda, voda) [6].
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Sustainable Development of Communities

ISO 37120

Indicators for City Services & Qaulity of Life

ISO 37122 ISO 37123
Indicators for Indicators for
Smart Cities Resilient Cities

! ' v

Indicators for Circular Cities

Obrazok 1: Vztah medzi skupinou Standardov mestskych ukazovatelov
Zdroj: viastné spracovanie podla [6].

Norma ISO 37122 — Ukazovatele pre inteligentné mesta $pecifikuje a stanovuje
metodiky pre subor ukazovatelov pre inteligentné mesta (20 sektorov, &8I
ukazovatelov). Norma ISO 37123:2019 Ukazovatele pre odolné mestd - ukazovatele
su Struktarované podla réznych sektorov a sluzieb poskytovanych mestami.
Ukazovatele mozno usporiadat’ aj podla procesu riadenia rizik, procesu riadenia
katastrof, cielov udrzatelného rozvoja a Sendaiského ramca pre zniZovanie rizika
katastrof 2015-2030 [6].

1.1 Ukazovatele pre cirkularne mesta

Niekol'ko vyskumov viedlo k vytvoreniu dalSich zoznamov ukazovatel'ov na
monitorovanie a hodnotenie vykonnosti miest v oblasti cirkularnej ekonomiky [10].
Podl'a spravy Circular City Declaration z roku 2024 viac ako dve tretiny
signatarskych miest vyvinulo alebo vyvija stibor cirkularnych ukazovatel'ov. Bolo
identifikovanych 69 % miest, ktoré uz vyuzivaju alebo sa zucastnuji na projektoch
na zlepSenie kvality tdajov o cirkularnej ekonomike vo svojich mestach. VyuZzivanie
existujucich spolocnych ramcov a nastrojov je vsak nizke: 36 % signatarskych miest
je bez meracieho ramca, 43 % miest vyuziva ramec vys$sej urovne (regionalna alebo
narodnd urovef, monitorovaci ramec EU) alen 19 % pouZiva rimec merania
mestskej cirkularity (CityLoops, CCRI) [7].

Vytvorenie metodiky merania a hodnotenia vykonnosti mesta je vSak narocna
uloha. V stcasnosti chybaju dostupné udaje na tirovni miest, ktoré sa spoliehaji na
zmenSovanie narodnych tdajov a vyzadovanie sukromnych tdajov. Existujuce
ukazovatele vSak Casto nie s Standardizované, konzistentné ani porovnatelné v
priebehu casu alebo medzi mestami. V sGcCasnosti len niekol’ko miest zdiela
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stratégie, ktoré zahrnaju kvantifikovatelné ciele pre celé mesto v oblasti
udrzatel'nosti, inteligentnosti, odolnosti a cirkularnej ekonomiky.

1.2 Hodnotenie urovne a vykonnosti krajskych miest SR v oblasti
cirkularnej ekonomiky

Mesta zohrdvaju v procese implementacie principov cirkuldrnej ekonomiky
vyznamnu Ulohu, kedZe si centrami ekonomickych aktivit, spotreby zdrojov a
produkcie odpadu. Krajské mesta Slovenskej republiky majii osobitné postavenie v
regionalnom rozvoji, ked’ze funguju ako administrativne, hospodarske a inovacné
uzly jednotlivych regionov. Urovei a vykonnost tychto miest v oblasti cirkulérne;
ekonomiky preto vyrazne ovplyviluje nielen ich vlastny udrzatelny rozvoj, ale aj
rozvoj §irSicho regionalneho zazemia. Cielom tohto ¢lanku je hodnotenie urovne a
vykonnosti krajskych miest Slovenskej republiky v oblasti cirkularnej ekonomiky
prostrednictvom vybranych indikatorov. Analyza sa zameriava na identifikaciu
rozdielov medzi jednotlivymi mestami, postudenie ich silnych a slabych stranok a na
zhodnotenie miery, do akej implementuji principy cirkularnej ekonomiky v praxi.
Vysledky clanku moézu sluzit ako podklad pre tvorbu verejnych politik,
strategickych dokumentov a opatreni zameranych na podporu udrzatelného
mestského a regionalneho rozvoja.

Zdroje udajov:

*  Eurostat — Data — Statistical themes — Circular economy — Database — CE
indicators;

*  Databdzy Statistického tiradu SR: DATAcube - Mestska $tatistika SR —
Krajské mesta;

*  Vyrocné spravy krajskych miest,

* Ostatné dokumenty miest, napr.: Plan spolocenskej zodpovednosti na rok
2025 za mesto Zilina, Vyhodnotenie planu spologenskej zodpovednosti za
rok 2024 za mesto Zilina, Spolo&ny Program hospoddrskeho rozvoja a
socialneho rozvoja mesta Zilina a obci Bitarova, Divinka, Horny Hricov,
Hoérky, Lietavska Lucka, Mojs, Ov¢iarsko, Teplicka nad Vahom, Visnové
2023 —2032;

* Rozhovory so zastupcami mestského zastupitel'stva a zamestnancami mesta;
*  Vyrocné spravy dopravnych podnikov jednotlivych krajskych miest;
e www.imhd.sk;

*  CIVITAS - program, ktory pomaha Eurdpskej komisii dosiahnut’ ciele v
oblasti mobility a dopravy, ciele Eurdpskej zelenej dohody;

*  Cirkularne mapy krajskych miest.
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Ukazovatele boli navrhnuté vramci Styroch tematickych oblasti: Odpadové
a vodné hospodarstvo, Mobilita a sharing, Digitalizacia a informacna spolocnost,
Cirkularne sluzby (vychadzajuce z cirkularnej mapy krajskych miest). Z hl'adiska
porovnatel'nosti tdajov za jednotlivé mesta, boli vybrané ukazovatele prepocitané na
1000 resp. 10000 obyvatelov, podla vyznamu ukazovatela (Tabulka 1). Kazda
oblast bola vyhodnotenda pomocou sady kvantitativnych indikatorov
normalizovanych na skalu 0-100. Celkovy index cirkularneho mesta bol vypocitany
ako aritmeticky priemer indexov jednotlivych oblasti.

Tabulka 1: Vypocet indexu mestskej cirkularnej ekonomiky— vstupné udaje

Mesto BA BB KE NR PO TN T ZA

Indikator vyvoja |
Odpady avoda
celkova spotreba
vody (m3/osoba)
mnozstvo 403 506,8 391,6 585,6 436 481,6 568,6 476,1
komunélneho
odpadu (kg/osoba)

podiel obyvatelov 100 99,3 99 94,4 75,7 95,7 92,9 95,2 t

62,9 52 43,1 61,9 42,3 45,8 54,9 50,8

zdsobovanych vodou
zverejnych
vodovodov (%)
podiel obyvatelov 99,5 84 98,2 72,7 65,6 82,5 85,5 75,9
napojenych na
verejnu kanalizaénu
siet (%)

podiel obyvatelov 99,5 81,4 98,2 72,7 65,7 82,6 85,5 75,9
napojenych na
verejnu kanalizacna

siets COV (%)
Mesto BA BB KE NR PO TN T ZA
Trend
Indikator Vyvoja |
Mobilita & sharing
Registrované 385,6 350,2 332,9 392,5 305,9 367,3 408,8 344,2

stikromné osobné
autd na 1000
obyvatelov
Pocet prevadzkovych | 22,52867713 | 23,25486516 | 13,8145012 | 67,15386135 | 11,62762233 | 7,943838906 | 17,09401709 | 47,84629378
vozidiel MHD na
10000 obyvatelov

Pocet najazdenych 1223736,006 | 525614,35 590625,8103 | 500362,1042 | 555800,3476 | 354516,9038 | 0 481503,2957 t

km MHD na 10000
obyvatelov

Pocet cestujtcich, 5935028,693 | 1236859,641 | 3384910,452 | 3686878,662 | 4642726,004 | 1047478,293 | 1899335,233 | 3256597,182
pocet prepravenych
0s6b MHD na 10000
obyvatelov

Pocet zdielanych 4,171977246 | O 0 0 24,47920492 | O 19,15163026 | 24,29654606
bicyklov na 10000
obyvatelov

Dizka cyklistickej 187,3 1,93 195,71 34,8 32,8 41,33 29,32 15
siete (km)
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pokracovanie tabulky 1

Mesto BA BB KE NR PO N T ZA
Trend
Indikator vyvoja
Digitalizaciaa
informaéna
spoloénost
domdcnosti s 94,3 89,3 91 89,3 88,5 89,1 90,6 91,3
pristupom na internet t
zdomu (%)
Mesto BA BB KE NR PO TN T ZA
Trend
Indikator vyvoja |

Cirkularne sluzby -
cirkularna mapa
mesta

Zero waste - obchody | 1,522771695 | 4,079800906 | 0,402364113 | 1,843439331 | 3,059900614 | 0,523702198 | 1,741057257 | 2,242795021
na 10000 obyvatelov
Second:handy, 0,688376246 | 0,543973454 | 0,536485484 | 1,053353903 | 2,325524467 | 0,923702198 | 1,107945552 | 0,4983988%4
upcyklované
oble¢enie na 10000
obyvatelov

Zberné miesta na 6,591724049 | 10,0635089 | 2,727134542 | 3,686878662 | 2,93750459 | 8,313319786 | 3,482114593 | 2,616594191
10000 obyvatelov
Car &Bike sharingna | 2,795224755 | 0 0,044707124 | 2,106787807 | 6,242197253 | 0 0,158277936 | 2,491994468
10000 obyvatelov
Servisy/ opravovne na | 3,358441683 | 6,93566154 | 2,727134542 | 1,711765093 | 7,466157499 | 4,245030113 | 4,115226337 | 1,619796404
10000 obyvatelov
Pozi¢ovne na 10000 0,856975108 | 3,263840725 | 1,296506585 | 1,053393503 | 2,080732418 | 1,477923517 | 1,266223488 | 2,242795021
obyvatelov
Komunitné 1,042994312 | 0,135993364 | 0 0,131674238 | 0,489584098 | 0 0 0,37379917

kompostoviskd na
10000 obyvatelov

= o = DD =

Komunitné zéhrady 0,417197725 | 0,135993364 | 0 0,263348476 | 0,489584098 | 0 0,158277936 | 0

na 10000 obyvatelov

Kniznice, antikvariaty, | 1,731370557 | 0,135993364 | 0 0,65837119 | 0,244752049 | 2,032144837 | 0,316555872 | 1,495196681
knizné budky na

10000 obyvatelov

Zdroj: viastné spracovanie

1.3 Celkovy index cirkularneho mesta

Obrazok 2 znazoriiuje porovnanie celkového indexu mestskej cirkularnej
ekonomiky medzi hodnotenymi krajskymi mestami SR. Najvys$sie skore dosiahla
Bratislava, ktora vyrazne dominuje najmi v oblasti digitalizacie a mobility. PreSov a
Zilina dosahuju vyrovnané vysledky vdaka silnym cirkularnym sluzbam a
environmentalnym ukazovatelom. Naopak, Nitra, Tren¢in a Trnava vykazuji nizSie
hodnoty indexu, najmé v oblasti mobility a zdiel'anych sluZzieb.
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Obrazok 2: Celkovy index mestskej cirkularnej ekonomiky — krajské mesta SR

Zdroj: viastné spracovanie

1.4 Profil oblasti mestskej cirkularnej ekonomiky

Obrazok 3 poskytuje komplexny pohlad na profil jednotlivych miest v ramci
Styroch hodnotenych oblasti. Umoziuje identifikovat’ silné a slabé stranky miest a
poukazuje na rozdielne trajektorie rozvoja cirkuldrnej ekonomiky. Kym niektoré
mesta vynikaji v technickej a digitalnej infraStrukture, iné profituju z rozvinutych
komunitnych a zdiel'anych foriem spotreby.
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Zilina

Banska Bystrica
Trnava

Trencin

—— Nitra

hddy & voda

Cirkularne sluzby

Obrazok 3: Profil mestskej cirkularnej ekonomiky — porovnanie oblasti
Zdroj: vlastné spracovanie

Zaver

Vysledky potvrdzuju, Ze miera rozvoja cirkularnej ekonomiky v mestach SR je
vyrazne diferencovana. Zatial' co vicSie mesta profitujii zo silnej infraStruktiury a
inStitucionalnej kapacity, menSie mestd vykazuju potencial najmd v oblasti
komunitnych a lokalnych -cirkularnych iniciativ. Metodika pouzitd v tomto
hodnoteni umoziuje transparentné a porovnatelné posudenie vykonnosti miest a
moze sluzit ako analyticky nastroj pre tvorbu mestskych politik a stratégii
udrzatel'ného rozvoja.

Grantova podpora

Prispevok bol spracovany v ramci rieSenia projektu VEGA 1/0333/24 Inovativne
biznis modely v mestskej cirkularnej ekonomike.
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Abstrakt. V ¢lanku st uvedené poznatky z oblasti zhodnocovania priemyselnych
odpadov v konStrukcidch udrzatelnych vozoviek. Autori uvadzajii svoj navrh
systémového pristupu zhodnocovania R-materidlov zo stavieb vozoviek s dérazom
za zhodnocovanie zmesnych R-materidlov z asfaltovych vozoviek. Su tu
prezentované teoretické zaklady moznosti zhodnocovania odpadov z cigariet,
cigaretové naplne a ohorky, v obrusnych vrstvach asfaltovych vozoviek. Clanok
v ramci Slovenska prezentuje prvé vystupy pilotného projektu rehabilitacie vozovky
cesty 1I/121 v Malinove prostrednictvom asfaltového koberca mastixového SMA
(Stone Mastic Asphalt) s vyuzitim cigaretovych odpadov ako nahrady celulozovych
vlakien v asfaltovej zmesi SMA.

Kracové slova: udrzatel'né vozovky, priemyselné odpady, zhodnocovanie odpadov,
cigaretové filtre, cigaretové ohorky

Abstract. The article presents knowledge from the field of industrial waste recovery
in sustainable road construction. The authors present their proposal for a system
approach to the recovery of R-materials from road construction with an emphasis on
the recovery of mixed R-materials from asphalt pavements. The theoretical
foundations of the possibilities of recovering cigarette waste, cigarette butts and
cigarette butts in the wearing courses of asphalt pavements are presented here. The
article presents the first outputs of the pilot project for the rehabilitation of the road
II/121 in Malinovo within Slovakia using a mastic asphalt carpet (stone mastic
asphalt) with recycled cigarette waste as a substitute for cellulose fibers in the SMA
asphalt mixture.

Keywords: sustainable pavements, industrial waste, waste recovery, cigarette filters,
cigarette butts

JEL Classification: O3, Q2
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Uvod

Principy trvalo udrzate'ného rozvoja nadobtidajii coraz vacsi globalny vyznam
v paradigmatickej zmene od linearneho k cirkularnemu systému vystavby
pozemnych komunikécii. Pozemnu komunikaciu tvori cestné teleso a jej sucasti.
Stucasti pozemnych komunikacii, vratane ich vozoviek, maji byt navrhnuté,
postavené, spravované, udrziavané, recyklované, likvidované (dekomponovang) za
primeranu cenu, v primeranej kvalite, reSpektujuc relevantné poziadavky uzivatelov,
obyvatelov ich okolia a zasady trvalo udrzatelného rozvoja, vratane zasad
cirkularnej ekonomiky, pocas celého ich zivotného cyklu. Udrzatel'né vozovky
minimalizujo  vplyv na Zivotné prostredie zniZzenim spotreby energie,
neobnovitenych prirodnych zdrojov a stvisiacich emisii, pri¢om musia spliiiat
vSetky vykonnostné poziadavky a normy vo vztahu k wuzivatelom ako aj
obyvatel'om ich okolia. Na dosiahnutie tejto minimalizacie musi cestné inZinierstvo
zaujat’ holisticky, kontextovy pristup k zivotnému cyklu vozoviek. Cestné
inzinierstvo 21. st. musi zahfiiat' interdisciplinarne, globalne zavedené holistické
pristupy k inovativnym: stavebnym materidlom a technologiam vystavby ciest,
aplikaciam BIM v systémoch vystavby a riadenia ciest, cestam s nizkou hlu¢nost'ou
a nizkymi emisiami, materidlom prisposobivym klime a energeticky uspornym
cestnym technologiam, pricom sa zabezpe¢i pozadovana prevadzkova schopnost’ a
bezpecnost. Autori tejto Sirokej problematike venujii vyznamnu vyskumnu [1] az
[4], edukacnu ako aj publikacnii pozornost’ (obr.1).

Objektivizacia mechanického kmitania ]
indukovaného cestnou dopravou MESTSKE
v INZINIERSTVO

Kontrola kvality
na stavbach

MESTSKE
INZINIERSTVO

M CHANIKANOZOVEiC

Obrazok 1: Pohlady na obalky kniznych publikdacii autorov z oblasti
udrzatelnych vozoviek pozemnych komunikacii

V poslednom obdobi sa podrobnejSie zameriavaji na problematiku
zhodnocovania priemyselnych odpadov v konstrukciach vozoviek. Podl'a zakona ¢.
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79/2015 Z. z. [5] zhodnocovanie odpadu je Cinnost, ktorej hlavnym vysledkom je
prospesné vyuzitie odpadu za ucelom nahradit’ iné materialy vo vyrobnej Cinnosti
alebo v SirSom hospodarstve, alebo zabezpecCenie pripravenosti odpadu na plnenie
tejto funkcie.

1. Moznosti zhodnocovania priemyselnych odpadov

Priemyselny odpad je podla [6] odpad z réznych procesov vyroby. Patria sem
napriklad: kaly, zvysky produktov, prach z peci, trosky apopol. VécSina
priemyselného odpadu pochéadza z troch
typov priemyselnych odvetvi: metalurgicky, nemetalurgicky a potravinarsky
priemysel. Priemyselny odpad sa modze v jednotlivych odvetviach li§it podla
pouzitych surovin, vyrobnych procesov a vystupnych produktov [7]. Priemyselné
odpady predstavuju vyse 80 % mnozstva vsSetkych odpadov vyprodukovanych na
Slovensku.

Tabulka 1: Priloha ¢. 1 k zakonu ¢. 79/2015 Z. z. o kategorizacii zhodnocovania odpadov

Kod Zhodnocovanie odpadu

R1 | Vyuzitie najmi ako palivo alebo na ziskavanie energie inym spésobom

R2 | Spétné ziskavanie alebo regenerdcia rozptstadiel

Recyklécia alebo spitné ziskavanie organickych latok, ktoré nie si pouzivané
R3 | ako rozpustadla (vratane kompostovania a inych  biologickych
transformacénych procesov)

R4 | Recyklécia alebo spitné ziskavanie kovov a kovovych zlacenin

R5 | Recyklacia alebo spitné ziskavanie ostatnych anorganickych materialov

Re6 | Regeneracia kyselin a zdsad

R7 | Spétné ziskavanie komponentov pouzivanych pri odstrafiovani zneCistenia

R8 | Spitné ziskavanie komponentov z katalyzatorov

R9 | Precistovanie oleja alebo jeho iné opétovné pouZitie

Uprava pody na ucéel dosiahnutia prinosov pre polnohospodarstvo alebo na
R10 zlepSenie zivotného prostredia

R11 | VyuZitie odpadov vzniknutych pri ¢innostiach R1 az R10

R12 | Uprava odpadov uréenych na spracovanie niektorou z ¢innosti R1 az R11

Skladovanie odpadov pred pouzitim niektorej z Cinnosti R1 az R12 (okrem
RI13 | gogasného ulozenia pred zberom na mieste vzniku)

Priemyselny odpad je odpad produkovany priemyselnou Cinnostou zahimajucou
akykol'vek material, ktory sa stane nepouzite'nym pocas vyrobného procesu, ako st
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tovarne, mlyny a banské prevadzky. Medzi typy priemyselného odpadu podla [§]
patri:

= zemina a §trk,

"  murivo a betdn,

= kovovy Srot,

» olej, rozpustadla a chemikalie,

= zvySky dreva,

* rastlinny odpad z reStauracii.
Priemyselny odpad moéze byt v pevnej, polotuhej alebo kvapalnej forme, moze
znecistovat’ blizku pddu alebo pril'ahlé vodné plochy a kontaminovat' podzemné
vody, jazera, potoky, rieky alebo pobrezné vody [9]. Priemyselny odpad sa Casto

miesa s komunalnym odpadom, ¢o st'azuje presné odhady. Odhad pre USA dosahuje
az 7,6 miliardy ton priemyselného odpadu vyrobeného ro¢ne, v roku 2017 [10].

2. Systémovy pristup zhodnocovania zmesného asfaltového R-
materialu

Autori tohto ¢lanku sa poslednych 10 rokov intenzivne venovali vyskumu (obr.2)
zhodnocovania asfaltovych R-materidlov z konstrukcii vozoviek pozemnych
komunikacii [1] az [4], [12] az [14].
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Obrazok 2: Pohlady autorov z rokov 2017 az 2025 na recyklovanu vozovku s vyuzitim
priemyselného odpadu (zmesny R-material)

TP 046 [11] R-material ako asfaltovi zmes ziskand z konstrukénych vrstiev
vozoviek rozrusenim — rozpojenim recyklérom. Podla prevladajuceho druhu spojiva
sa deli na:

* zmesny R-material — ZRM, material ziskany rozruSenim materialov z
konstrukcii  vozoviek stmelenych rdznymi typmi spojiva spolu s
nestmelenymi vrstvami, obsah asfaltom stmelenych zin v zmesi sa pohybuje
v intervale (20 az 80) %, obsah spojiva (0,7 az 4,0) % hmotnosti celej zmesi,

* neasfaltovy R—material — NRM, material ziskany rozruSenim materialov z
vrstiev vozoviek; obsah asfaltom stmelenych zin zmesi je mensi ako 20 %
hmotnosti, obsah asfaltu je mensi ako 0,7 % hmotnosti.

30



@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

Analyza podmienok zhodnoco-
vania materialov ziskanych
zo stavieb vozoviek (MZSV)

s dérazom na cirkularnu

ekonomiku
[ T T * T T 1
3 Vizudlne postidenie| |Moznosti priameho Logistika | |MoZnosti do-
-| | MnozZstvo vt L P
D::::;;Ita;t materilu kvality a znecistenia pou_zma v novejinZi- prepravy casného
il materidlu nierskej stavbe MzZsv skiddkovania

Urcenie vstupov technického projektu
zhodnotenia MZSV s dérazom na envi-
I Alnu a ek ok
optimalizaciu

I}

Laboratérne | | Objektivizacia uhli- | |Objektivizacia uhli- V‘}poéetvakluélnej Predikéné scendre vy-
skusky kvality [Hkovejstopy na regi- H kovejstopy na na- { orientacnejceny Hvoja orientacnejceny

materialu ondlnej trovni rodneja EU drovni ||zhodnoteniaMZSV || zhodnotenia MZSV
Rozhodnutie o spésobe zhod ia MZSV s dérazom
na envir al a klimaticka ad p bilitu
Asfaltového Zmesného asfaltového Neasfaltového
R-materialu R-materialu R-materilu
ARM ZARM NARM
Poutitie v polostmelenych Pouzitie v nestmelenych
vrstvachucelovych ciest konstrukénych vrstvach
stmelenych sinecnou vozoviek regionalnych ciest
energiou
Navrh projektu pouzitia Asfaltové vozovky Vozovky CB

ARM pri vyrobe no- z dlazby vozovky

Ivych asfaltovych zmesi

v zmysle poziadaviek ; l l l
-vyhlaskac. 344/20222 z. . R R . " -
) IV navrhu syslemovehopn- Navrh projektu pouzitia ZARM
- STN EN 13108-8:2020 stupu k zhodnocovaniu + NARM v zmysle vysledkov
- TP 043:2020 (nahradené ZARM vo vazovkach skiisok a vyskumu
[TKP 6:25) odporicame
Zabezpeiit désledné odvodne. -STN EN ISO 17892-4:2023
nie spevnenych pldch (napr. -STN721015:1988
pomeocou starych zvodidiel)
, -STN721016:1992
Pokladat ZARM len pocas ho-|
ricich letnych dni -TP 033:2009

- navrhova hodnota modulu pruZ
nosti podloZia (tab.5.1)

- korelacie indexov mrazu od nad
morskejvysky vozovky (obr.5.4)

Obrazok 3: Autorsky navrh systéemového pristupu zhodnocovania materidalov
ziskanych zo stavieb asfaltovych vozoviek

3. Teoretické zaklady pouZitia odpadov z cigariet v asfaltovych
zmesiach

V oblastiach s horacim podnebim asfaltové vozovky casto trpia nadmernou
akumuléciou tepla, ¢o vedie k predcasnym poskodeniam, ako je tvorba kolaji,
potenie a degradacia povrchu [15]. Na rieSenie tohto problému sa ako slubné
rieSenie ukézali materidly s fazovou zmenou (PCM - Phase Change Materials)
vd’aka svojej schopnosti absorbovat, ukladat’ a uvolfiovat teplo pocas fazovych
prechodov, ¢im reguluju teplotu vozovky [16]. Okrem toho sa ako nova prisada do
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mikrovlakna ziskaného z odpadu zavadzaju drvené -cigaretové filtre (CF)
prispievajice k udrzatelnosti vyuzitim perzistentného a toxického mestského
odpadu. Kombinacia PCM a CF ma za ciel’ zlepsit' tepelni odolnost’ zmesi, jej
spracovatelnost’ a environmentalnu stopu a ponuknut’ multifunkény a ekologicky
pristup k navrhu asfaltovych vozoviek [17].

Others | zimbabwe  ysa
lndia 356,155t 257,764t | 212,260t

_ 804,454 t
C h I n a ‘ Indonesia

2/61 0,507 t | 197250t

Zambia
153,839t

Brazil
7691801 t ' B?gg,'gg;ih b

Tanzania
116,603 t

Obrazok 4: Rocna kapacita produkcie tabaku v krajinach (v tondch)
Zdroj: [18]

Cigaretové filtre (CF) medzi najCastejSie vyhadzované odpadové materialy na
celom svete, pricom sa odhaduje, ze kazdy rok sa nespravne vyhodi 4,5 biliéona
kusov. Zlozenie prevazne z nebiologicky rozlozitel'nej celulézy znizuje maximalne
teploty vozovky a znizuje tvorbu kolaji v horicom podnebi, zatial’ co pridanie CF
ako vlakna z odpadu zvysuje stabilitu zmesi a podporuje udrzatelnost’ vyuzitim
bezného mestského odpadu [19].

Zaclenenie materialov s fazovou zmenou (PCM - Phase Change Materials) do
zmesi teplych asfaltovych zmesi (WMA - Warm Mix Asphalt) vykazuje vyznamny
potencial pre zlepsenie tepelnej regulacie aj mechanickych vlastnosti. Ma a kol. [20]
skimajui integraciu mikroenkapsulovanych binarnych eutektickych materidlov s
fazovou zmenou (PCM) do asfaltovych spojiv, o preukazuje vyznamné zlepSenie v
ukladani tepelnej energie a regulacii teploty vozovky. Ich Stidia zdoraziuje
ucinnost’ mikrokapsil PCM pri zniZzovani poskodenia spdsobeného teplotou pri
zachovani mechanickej integrity asfaltu. V tejto $tadii su Rubitherm RTS55, Climator
Salt S10 a kyselina laurova vybrané ako potencidlne PCM pre zmesi teplého asfaltu
(WMA) na dosiahnutie podobnych vyhod tepelnej regulacie.

Okrem toho Fu a kol. [21] skimali reologické spravanie asfaltovych spojiv
modifikovanych nizkoteplotnymi mikroenkapsulovanymi eutektickymi materidlmi s
fazovou zmenou (PCM). Ich zistenia naznacuju, Ze zaClenenie tychto PCM zvysilo
odolnost’ spojiva voc¢i tepelnym vykyvom, najmd pri nizkych prevadzkovych
teplotach, priCom si zachovalo uspokojivé viskoelastické vlastnosti. V porovnani s
tym, okrem skumania réznych kandidatov PCM na tepelnu regulaciu na Urovni
spojiva aj zmesi v asfaltovom mieSani (WMA), §tadia vyuziva aj drvené cigaretové
filtre (CF) ako vystuzny odpadovy material, ¢im zavadza paralelnil stratégiu
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udrzatelnosti prostrednictvom hodnotovych vlastnosti odpadu. Stcasny vyskum

rozsiruje skimanie o mechanické vlastnosti v mierke zmesi.
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Obrazok 5: Celkovy pocet cigariet spotrebovanych dospelymi (15+ rokov)
roc¢ne v milionoch podla krajiny
Zdroj: [18]

Smoke Heavy Metals
Cigarette Wrapping Paper Trapped Tar PAHs
o Particulate Soot  Vinyl Chloride
Tobacco with Additives Benzopyrene Hydrogen Cyanide
Filter with trassed Carbon Monoxide ~ Cresols
S DT M, e N- Organic C:
Paper Adhesive
Nicotine ~ Ammonia Toluene
Arsenic  Butane Methanol
Unburnt Tobacco Cadmium  Naphthalene ~ Methane
Phenols  Pyrene Flavourings
Brand Logo Ink
Tipping Paper
Calcium Potassium
Cigarette Filter Silica Phosphorus
Iron Chlorine
PI P:
o— oW Faper Aluminium Sulphur

Ventilation Holes Magnesium Other heavy metals

Obrazok 6: Fyzikalna Struktiura a komponenty cigariet a ohorkov cigariet
Zdroj:[18]

PCM pontikaji dynamicka tepelni regulaciu absorbovanim a uvolfiovanim tepla
pocas fazovych prechodov, o poskytuje Strukturdlne aj tepelné vyhody, zatial' ¢o
zaclenenie cigaretovych filtrov (CF) ako vidkna 7 odpadu zvySuje stabilitu zmesi a
prispieva k udriatelnosti.
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Obrdzok 7: Struktira a chemické zloZenie cigaretového ohorka. Spektrum nukledrnej
magnetickej rezonancie a Struktura opakujucich sa jednotiek (a) acetatu celulozy (vnutorny
filter cigaretového ohorka), (b) celulozy (vonkajsia vrstva cigaretového ohorka), (c) snimky
vyfajceného a nerozlozeného cigaretového ohorka zo skenovacieho elektronového
mikroskopu pri troch urovniach zvdicsenia
Zdroj:[18]

Milad A. a kol. [22] vykonali porovnavaci prehl’ad technologii horucich a teplych
asfaltovych zmesi so zameranim na ich environmentalne a ekonomické vplyvy. Ich
zistenia zdoraznili vyhody WMA pri zniZzovani spotreby energie, emisii
sklenikovych plynov a celkovych vyrobnych nékladov.

Saboo N a Das A. [23] preskumali stav navrhu a vykonnosti asfaltovych
vozoviek v kontexte indickej dopravnej infrastruktiry a zdoraznili vyzvy suvisiace
s0 zvySujucim sa dopravnym zatazenim, teplotnymi extrémami a materidlovymi
obmedzeniami. Ich praca zdéraznila potrebu inovativnych materialov a technologii
na zvysenie odolnosti vozoviek a prispdsobenie sa meniacim sa klimatickym a
zat'azovacim podmienkam. V reakcii na tieto vyzvy §tidia skumala pouzitie PCM v
zmesiach WMA na zlepSenie tepelnej regulacie a mechanického vykonu a zaroven
zavadza CF ako novu vlaknitd vystuz na podporu environmentalnej udrzatelnosti a
materialovej efektivnosti asfaltovych vozoviek.

Cigaretové filtre (CF) st jednou z najrozsirenejSich foriem mestského odpadu,
ktoré sa skladaji prevazne z biologicky nerozloziteI'nych vlakien acetatu celulozy.
Ich zapracovanie do asfaltovych zmesi predstavuje udrzatelny pristup k nakladaniu s
odpadom a zarovenn potencialne zlepSuje vykonnost' vozovky prostrednictvom
vlaknitej vystuze [3]. Pred zapracovanim CF do asfaltovych zmesi je nevyhnutna
spravna priprava, aby sa zabezpecila bezpecnost’, vykonnost’ a kompatibilita.
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Obrazok 8: (a) Zapuzdrenie CB parafinom, (b) susenie CB v jednej vrstve,
(c) ochladené a vytvrdené zapuzdrené CB
Zdroj: [27]

4. Slovensky pilotny projekt pouzZitia cigaretového odpadu
v asfaltovej vozovke

Bratislavskému samospravnemu kraju (BSK) sa v ramci udrzatelnosti vozoviek
a zhodnocovania odpadov podarilo uskutocnit’ nasledujuce inovativne aktivity. Na
ceste 1I/121 v Malinove, okres Senec bol vybudovany prvy pokusny usek na
Slovensku, kde v obrusnej vrstve asfaltovej vozovky st pouzité vldkna z
recyklovanych cigaretovych filtrov a tabakovych naplni. Odpad znecist'ujici ulice,
moze predizit’ Zivotnost vozoviek a zniZit' ich ekologicku stopu. Projekt realizacie
pripravila Sprava ciest (SC) BSK v spolupraci so spolocnostami Reneso a
STRABAG.

= y

Obrazok 9: Sme svetovi! SCBSK asfaltuje cesty s primesami recyklovanych ohorkov
z cigariet / 27.10.2025 (na fotografii Martin Samek — technicky riaditel’ SC BSK,
Hugo Repan - Reneso, s. r. o., Juraj Droba — predseda BSK)

Zdroj: [25]

Je to inovécia, ktora spaja ekologiu, vyskum a praktické vyuzitie. BSK sa chce
posuvat’ smerom k udrzatel'nej infraStruktire — nielen opravovat cesty, ale robit’ ich
lepsie, efektivnejSie a s menSou ekologickou stopou. Ak sa tento pilotny projekt
osvedCi, moze sa stat’ Standardom aj pre dalsie Useky v kraji," uviedol predseda
BSK Juraj Droba. Pouzitd technologia Revitalizacie vozovky cesty 1I/121
v Malinove prostrednictvom SMA (stone mastic asphalt) je navrhnuté tak, aby bola
odolnejsia voCi opotrebovaniu, deformaciam a prenikaniu vody. Klucovou
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inovaciou je nahradenie beznych celulozovych vlakien, pouzivanych na stabilizaciu
asfaltu, recyklovanymi vlaknami Reneso Fibers vyrobenymi z filtrov tabakovych
vyrobkov. Tieto vldkna vznikaju spracovanim cigaretového odpadu na certifikovany
material s porovnatelnymi alebo lepSimi vlastnostami, nez ma pdvodna surovina.

V ramci pilotného projektu bola pouZita jedna tona recyklovanych vidkien, ¢o
predstavuje priblizne dva miliony ohorkov a tabakovych ndplni. Vysledkom je
pevnejSia, odolnejSia a trvacnejSia vozovka, ktora lepSie odolava extrémnym
teplotam, vode aj vysokému zat'aZeniu.

Obrazok 10: Pokladka obrusnej vrstvy SMA vozovky cesty I1/521 v Malinove — 27.11.2025
Zdroj: [25]

Pre BSK je dolezité, aby sa inovacie neostali len v laboratoriach, ale aby sa
testovali priamo v teréne. Vdaka spolupraci s partnermi ako Reneso, STRABAG a
Zilinska univerzita dokdZzeme overit, ako sa recyklované materialy spravaji v
realnej premavke a v réznych klimatickych podmienkach. Nasim cielom je najst
rieSenia, ktoré prediZia Zivotnost' ciest, zniZia naklady na ich Gdrzbu a prinesu
environmentalny prinos," uviedol Martin Samek, technicky riaditel SC BSK.
Uprimne povediac o¢akavame Ze pri vystavbe dialnic to bude technologia mozna
ale nie beznd, (to by sme museli ovela viac fajcit). Realizaciou tohto useku
pokracujeme v systematickej modernizacii ciest II. a III. triedy a zaroven
ukazujeme, Ze aj regiondlne projekty mézu byt nositelom inovacii a novych
ekologickych rieseni, dodal Zupan Juraj Droba.

Zaver

Autori v prispevku publikuju svoje najnovsie vysledky vyskumu z oblasti
zhodnocovania priemyselnych odpadov v konStrukciach vozoviek pozemnych
komunikacii. Na zaklade 10 rocného vyskumu uvadzaju autorsky navrh
systémového pristupu zhodnocovania zmesnych asfaltovych R-materidlov ziskanych
zo stavieb vozoviek. Uvadzaju teoretické vychodiska pre vyskum zhodnocovania
cigaretovych odpadov v konstrukciach asfaltovych vozoviek. V ramci vyskumnych
aktivit [3] sa autori sustred’'uju na verifikadciu premisy, ze predmetna technologia
nezhorSuje vodoodolnost’ asfaltovej zmesi, ani riziko vzniku trhlin a poskodeni
sposobenych mrazom ¢i dazdom. Zaroven bude overovana hypotéza, ze pouzitie
cigaretového odpadu v obrusnej vrstve SMA zvySuje mechanicku stabilitu povrchu,
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¢im sa zaroven znizuje riziko tvorby kolaji a deformacii, ktoré patria medzi
najcCastejSie pri¢iny znizenia prevadzkovej sposobilosti vozoviek.
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Abstrakt. Prispevok sa zameriava na analyzu vyvoja cestnej dopravy v regiénoch
tirovne NUTS 2 v Slovenskej republike, Ceskej republike, Pol'sku, Mad’arsku a
Rakusku. Analyza vychadza z Gdajov Eurostatu o pocte registrovanych vozidiel
cestnej dopravy pre roky 2019 a 2023, prepocitanych na 1 000 obyvatelov.
Pomocou zhlukovej analyzy sme identifikovali typické dopravné profily regionov a
zhodnotili ich dynamiku v obdobi po pandémii COVID-19. Vysledky poukazuji na
existenciu stabilnych typov regionov s odlisnou Struktirou cestnej dopravy a na
pretrvavajuci trend rastu individualnej motorizacie.

Kracové slova: regionalna doprava, cestna doprava, zhlukova analyza,
Euroregion Beskydy

Abstract. This paper focuses on the analysis of the development of road transport in
NUTS 2 regions in the Slovak Republic, the Czech Republic, Poland, Hungary, and
Austria. The analysis is based on Eurostat data on the number of registered road
transport vehicles for the years 2019 and 2023, expressed per 1,000 inhabitants.
Using cluster analysis, typical regional transport profiles were identified and their
dynamics in the post-COVID-19 period were assessed. The results suggest the
existence of stable regional types with distinct road transport structures and confirm
a persistent increasing trend in individual motorization.

Keywords: regional transport, road transport, cluster analysis, Euroregion Beskydy

JEL Classification: C38, R40.
Uvod

Doprava predstavuje jeden z klucovych faktorov regionalneho rozvoja, ked’ze
ovplyvituje dostupnost’” izemia, mobilitu obyvatel'stva, fungovanie hospodarstva
a celkovo kvalitu Zivota. Jej Struktira a intenzita zdroven odraZza socioekonomické
charakteristiky regionov, uroven urbanizdcie a priestorové usporiadanie
ekonomickych aktivit.
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Euroregion Beskydy predstavuje Specificky priestor strednej Europy, v ktorom sa
stretavaju rozdielne historické, ekonomické a dopravné modely. VzhI'adom na jeho
cezhrani¢ny charakter je vhodnym objektom pre porovnavaciu regionalnu analyzu
dopravy v SirSom stredoeurépskom kontexte. Cielom tohto prispevku je
prostrednictvom zhlukovej analyzy analyzovat' vyvoj cestnej dopravy nielen v
regionoch Euroregionu Beskydy, ale aj v d’alSich $tatoch strednej Eurdpy na trovni
NUTS2. Pozornost zameriame na identifikaciu typickych dopravnych profilov
regionov a na posudenie ich zmien v obdobi rokov 2019 az 2023, teda v obdobi
zahrnajicom pandémiu COVID-19.

1. Sucasny stav problematiky

Analyza regionalneho vyvoja dopravy predstavuje vyskumnu oblast’, ktora spéja
viacero vednych disciplin, napriklad regionalnu ekonémiu, dopravnu geografiu a
aplikovanu Statistiku. V eurdpskom kontexte sa doprava casto hodnoti ako jeden z
kl'icovych faktorov regionalnej konkurencieschopnosti, dostupnosti a uzemnej
kohézie [1]. V empirickych studiach zameranych na regiondlnu dopravu sa Casto
vyuzivaju agregované indikatory na turovni regionov NUTS, ktoré umoznuju
medzinarodna porovnatel'nost’ a dlhodobé sledovanie trendov [2].

Pocet registrovanych vozidiel podla kategérii patri medzi zakladné ukazovatele
dopravného systému, ked’Ze jednak popisuje mieru motorizacie obyvatel'stva, ale aj
Struktaru hospodarstva a logistickych aktivit v danom regione. Hoci tieto
ukazovatele nezachytavaju priamo dopravné vykony, v literatire su ¢asto vyuzivané
ako proxy premenné pri analyze regionalnych rozdielov v doprave [3].

Metodicky sa pri vyskume regiondlnych dopravnych profilov S$tandardne
vyuzivaju viacrozmerné Statistické metody, ktoré umoziiuju analyzovat vztahy
medzi viacerymi premennymi. Medzi najCastejSie pouZzivané Statistické nastroje
patri zhlukova analyza [4], ktorej cielom je vytvorit’ typoldgiu regionov na zaklade
podobnosti ich charakteristik. Jej vyhodou je schopnost’ odhalit’ prirodzené skupiny
regionov bez potreby vopred Specifikovat’ funkénu zavislost’ medzi premennymi.

2. Data a metodika

Analyza je realizovana na urovni regionov NUTS 2, ktoré poskytuju kompromis
medzi dostupnostou dat a regionalnou diferenciaciou. Do nasho vyskumu boli
zahrnuté regiony Slovenskej republiky, Ceskej republiky, Polska, Mad’arska a
Raktiska, ktoré tvoria uzemie Euroregionu Beskydy a ich okolité Staty.

Vstupné data pochadzaju z databazy Eurostatu [5] a zahfnaju pocty
registrovanych vozidiel cestnej dopravy podla jednotlivych kategorii:

e BUS — pocet registrovanych autobusov a trolejbusov v danom regione,

e CAR —pocet registrovanych osobnych motorovych vozidiel na prepravu osob,
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e LOR - pocet registrovanych nakladnych automobilov,
e  MOTO — pocet registrovanych motocyklov,
e TRC —pocet registrovanych cestnych t'ahacov.

Pre zabezpecCenie porovnatelnosti boli vSetky premenné prepocitané na 1 000
obyvatel'ov regionu.

Metodicky postup pozostava z exploracnej analyzy dat, ich Standardizéacie a
aplikacie zhlukovej analyzy, ktorej cielom bolo zoskupit' regiony s podobnymi
dopravnymi charakteristikami.

Optimalny pocet zhlukov sme urcili na zaklade kombinacie silhouette metody a
metody ,,elbow®, priCom oba pristupy jednoznacne identifikovali existenciu troch
zhlukov.

3. Vysledky analyzy

Analyza hlavnych komponentov urcila dve dominantné osi variability, ktoré
zachytavaju podstatni Cast’ informécie obsiahnutej v pévodnych premennych. Prvy
hlavny komponent vyjadruje kontrast medzi regionmi s vysokym podielom
autobusovej a tazkej ndkladnej dopravy a regionmi, v ktorych dominuje
individualna, l'ahka doprava, najmd motocykle. Druhy hlavny komponent suvisi s
celkovou mierou motorizacie obyvatel'stva.

3.1 Charakteristika dopravnych profilov

Na zaklade zhlukovej analyzy pre data za rok 2019 boli identifikované tri
zakladné typy regionov, ktoré sa vyznacuju odliSnou Strukturou cestnej dopravy
(Obrazok 1).

1) Prvy zhluk zahffia najmi regiony Ceskej republiky a Raktiska, pre ktoré je
charakteristicky vyss$i podiel motocyklov a niz§i podiel autobusovej a tazkej
nakladnej dopravy. Ide o regiony, kde je vozovy park orientovany skor na
individualnu, 'ahkt dopravu

2) Druhy zhluk tvoria predovsetkym pol'ské regiony s vyraznou logistickou
funkciou, vysokym zastipenim nakladnych vozidiel, cestnych tahacov a

autobusov. Ide o logisticky orientované, zaroven vSak pomerne motorizované
regiony.

3) Treti zhluk zahima regiony Slovenska a Mad’arska, kde dominuje individualna
automobilova doprava pri strednych hodnotach ostatnych kategorii.
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Dopravne profily regionov (2019)
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Obrazok 1: Dopravné profily regionov — rok 2019
Zdroj: viastné spracovanie na zdkladov udajov z Eurostat-u

Zhlukova analyza pre data za rok 2023 rozdelila NUTS2 regiony na takmer
identické zhluky ako v roku 2023 (Obrazok 2). Identifikovali sme len dva regiony,
ktoré v rozmedzi rokov 2019 az 2023 zmenili svoj charakter: region AT13: Vieden
(presun z prvého zhluku do treticho zhluku) aregion PL22: Sliezsko (presun
z tretiecho zhluku do druhého). V pripade regionu Viedne tak mdzeme konstatovat’,
ze doslo knarastu individualnej dopravy, zatial ¢o v pripade Sliezska k nérastu
nakladnej dopravy.

Dopravne profily regionov (2023)
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Obrazok 2: Dopravné profily regionov — rok 2023
Zdroj: viastné spracovanie na zdkladov udajov z Eurostat-u
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Porovnanie charakteristik regionov v rokoch 2019 a 2023 uvadzame na Obrazku 3.
Je z nich evidentné, Ze v uvedenom ¢asovom priestore nedoslo k vyraznym zmenam
v charakteristikach jednotlivych zhlukov.

Profily zhlukov (2019) Profily zhlukov (2023)

share_car share_car

share_bus shavemolo share_bus sharemoto

share_lor share_trc share_lor share_trc

Obrazok 3: Zhlukova analyza — porovnanie charakteristik regionov 2023 vs. 2019

Zdroj: viastné spracovanie na zdkladov udajov z Eurostat-u

3.2 Dynamika vyvoja v rokoch 2019 — 2023

Porovnanie rokov 2019 a 2023 pomocou zhlukovej analyzy naznacuje, ze
zakladna typologia regionov zostava stabilna. VicSina regionov si zachovala svoju
prislusnost’ k rovnakému typu dopravného profilu, Co poukazuje na pretrvavajuce
Strukturalne rozdiely v organizacii cestnej dopravy medzi sledovanymi regionmi.
Zaroven vSak analyza odhalila rozdiely v dynamike vyvoja jednotlivych kategorii
vozidiel v sledovanom obdobi (Obrazok 4).

Najvyraznejsi rast poctu nakladnych vozidiel a cestnych tahacov bol
zaznamenany v pol'skych logisticky orientovanych regionoch. Tento vyvoj mozno
interpretovat’ ako dosledok rasticeho vyznamu cestnej nékladnej dopravy v
medzinarodnych logistickych retazcoch, ako aj posilnenia ulohy Pol'ska v tejto
oblasti.

Naopak, pocet autobusov prepocitany na obyvatela vo vicsine regionov mierne
klesal alebo stagnoval. Tento trend mozno zrejme pripisat’ poklesu dopytu po
verejnej doprave pocas pandemického obdobia a pomalému néavratu cestujicich po
jeho skonceni. Zaroven moéze odrdzat’ iné faktory ako je narast individudlnej
automobilovej dopravy.

Pocet osobnych automobilov a motocyklov rastol takmer vo vSetkych
analyzovanych regionoch, ¢o potvrdzuje pokracujtci trend individualizacie dopravy.
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Rast poctu motocyklov mdze zaroven suvisiet’ s rekreaCnymi a sezonnymi aspektmi
mobility.

Posun regionov (2019 -> 2023)

PC2

PC1

Cluster 2019 =» 1 =» 2 =» 3

Obrazok 4: Posun regionov NUTS 2 medzi rokmi 2019 a 2023

Zdroj: vilastné spracovanie na zdkladov udajov z Eurostat-u

4. Diskusia, limity a d’alSi vyskum

Zistené vysledky poukazuji na vyraznll priestorovu diferencidciu dopravnych
profilov, ktora do znacnej miery reSpektuje Statne hranice. To naznacuje vyznam
narodnych dopravnych politik, ekonomicke;j Struktury a hlavne historického vyvoja
pri formovani regionalnej dopravy.

Hlavnym obmedzenim analyzy je pouzitie dat na Grovni NUTS 2, ktoré moze
zakryvat vnitroregiondlne rozdiely. Dal§i vyskum by sa mal zamerat' na
podrobnejsiu uroven NUTS 3, zahrnutie Zelezni¢nej dopravy a analyzu dlhSich
casovych radov s vyuzitim pokrocilejsich Statistickych a ekonometrickych metod.
Takyto vyskum by si v§ak v prvom rade vazadoval ziskanie vierohodnych dat.

Zaver

Prispevok demonstruje  vyuzitelnost' Statistickych metod pri  analyze
regionalneho vyvoja dopravy. Vysledky poukazuji na existenciu troch stabilnych
dopravnych profilov regionov Euroregionu Beskydy a na pretrvavajici trend rastu
individualnej motorizacie. Zistenia mozu sluzit’ ako podklad pre d’alsi vyskum aj pre
praktické rozhodovanie v oblasti regionalnej dopravnej politiky.
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Abstrakt. Online nastroje, ako st systémy a softvéry pouzivané pri rieSeni
krizovych situacii v savislosti s nebezpe¢nymi latkami, presli v poslednych rokoch
vyznamnym vyvojom. Ich moderné zhodnotenie ukazuje posun od jednoduchych
databaz k integrovanym, geograficky orientovanym platformam, ktoré podporuju
rychle, efektivne a kvalifikované rozhodovanie. Doélezitu tlohu v tomto procese
zohrava aj analyza rizik, ktora umoziiuje presné vyhodnotenie hrozieb a
optimalizaciu reakénych opatreni. Prispevok predstavuje aktualne pouzivané
systémy oznacCovania nebezpecnych latok pri ich manipulacii (skladovani a
transporte) a zaroven uvadza prehlad modernych softvérovych rieSeni a databaz
vyuzivanych pri praci s nebezpecnymi latkami.

KPucové slova: nebezpecné latky, data, databazy nebezpecnych latok, analyza rizik,
GIS.

Abstract. Online tools, such as systems and software used in managing emergency
situations involving hazardous materials, have undergone significant development in
recent years. Their modern evaluation shows a shift from simple databases to
integrated, geographically oriented platforms that support rapid, effective, and well-
informed decision-making. Risk analysis also plays an important role in this process,
enabling accurate assessment of threats and optimization of response measures. This
paper presents the currently used systems for labeling hazardous materials during
their handling (storage and transport) and provides an overview of modern software
solutions and databases utilized when working with hazardous materials.

Keywords: hazardous materials, data, hazardous materials databases, risk
assessment, GIS.

JEL Classification: C88, H12
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Uvod

Vyznam bezpecnosti si I'udia spravidla uvedomuji az vtedy, ked’ pocituju jej
nedostatok, citia sa ohrozeni a nemaji pocit bezpecia. Na zaistenie bezpecnosti sa
plnia tri zakladné tlohy [1]:

e Security — zaistenie bezpecnosti osobného majetku a vSetkého, ¢o ¢lovek
ziska alebo nadobudne.

e Certainty — dosiahnutie istoty, ze Clovek bude mat’ dostatok informaécii
pre kazdodenné rozhodovanie.

e Safety — zaistenie a garantovanie ochrany zdravia ¢loveka a zivotné¢ho
prostredia.

Pritomnost’ nebezpe¢nych latok v prostredi predstavuje riziko pre vsetky vysSie
uvedené¢ ulohy. Eurdpska tUnia venovala legislativnemu rieSeniu pritomnosti
nebezpecnych latok v Zivotnom, a samozrejme aj pracovnom, prostredi velku
pozornost’. Usilie vyvrcholilo prijatim eurépskej a svetovej legislativy o chemickych
latkach. V sugasnosti platia pravidla EU zostiladené so svetovym systémom GHS
(Globally Harmonised System). Je potrebné zdoraznit, Ze vytvoreny systém je len
prvym krokom k tvorbe bezpe¢ného prostredia, pretoze uvedené latky su sice
zaregistrované, oznacené a kategorizované, ale nasledne sa d’alej transportuju a
manipuluji podla poziadaviek samotného vyrobcu alebo spotrebitela a dalSich
zucCastnenych subjektov (napr. dodavatelia, subdodavatelia, transportné spolocnosti,
skladovatelia atd’.).

Ciel'om prispevku je prezentovat’ informacné systémy pre rychlu identifikaciu
nebezpecnych latok nachadzajucich sa v prepravnej cisterne na cestnej premavke —
HAZCHEM a DIAMANT, sposoby zbierania a ukladania dat o nebezpecnych
latkach, ako aj softvérové rieSenia pre krizové situacie.

1. Informacny syst¢ém HAZCHEM

Informacny systtm HAZCHEM (Hazard Chemicals) nie je urceny na
identifikaciu latky, ale na stanovenie prvoradych opatreni pri zasahu. Bol vyvinuty
hasi¢mi mesta Londyn a je vyuZzivany v informacnych databazach o nebezpecnych
latkach. Poskytuje okamzité pokyny tykajuce sa pouzitia vhodnych hasiacich
prostriedkov, zniZovania nebezpecenstva pri uUniku latky — predovSetkym jej
zriedenim vodou alebo ohradenim miesta uniku s naslednou neutralizaciou uniknutej
latky — a informuje o opatreniach na ochranu nasadenych sil. Dalej upozoriiuje na
potrebu evakuacie 0osob z ohrozenej oblasti.

K6d HAZCHEM sa sklada z &islice a skupiny pismen. Cislica je vzdy na prvom
mieste a charakterizuje odporti¢anu hasiacu latku. Pismeno na druhom mieste
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informuje o potrebnom stupni ochrany zasahujucich jednotiek, moznych dalSich
reakciach a o spdsobe zaobchadzania s latkou, pripadne o spdsobe odstranenia
nebezpecnej latky. Vystrazné tabule systému HAZCHEM su oranZové, s rozmermi
40 x 30 cm a ohranicené¢ 15 mm cCiernym ramcekom. Pri $pecidlnom pouziti je
tabul’a uprostred rozdelena na dve polovice.

Obrazok 1:Priklad vystraznej tabule v HAZCHEME
Zdroj: [2]

Priklad vystraznej tabule v HAZCHEME je zobrazeny na obrazku 1. Davé horné
¢islo je EAC, ktoré urcuje hasicskej jednotke, aky postup zvolit' pri likvidacii
mimoriadnej udalosti. EAC cislo je FEurazijsky -certifikatny kod (Eurasian
Conformity number), ktory potvrdzuje, 7¢ vyrobok spiia technické predpisy a
bezpegnostné normy Eurazijskej hospodarskej tinie (EAEU). Cislo nalavo v strede
je oznacované ako UN ¢islo (UN ¢islo (United Nations Number) je Stvorciferné
identifikacné Cislo pridelené nebezpecnym latkam a predmetom, ktoré sa pouzivaju
pri preprave) a uréuje typ chemickej latky, Cislo nalavo dole oznaduje telefonne
Cislo, na ktoré je mozné zavolat' pokial’ si potrebné nejaké Specialne informacie,
Varovny symbol napravo hore oznaCuje nebezpecenstvo, ktoré chemicka latka
predstavuje, Napravo dole sa nachadza logo spoloc¢nosti, ktora chemickia latku
vyrobila.

Obrazok 2: Priklad poutzitia c¢isla EAC v HAZCHEMe
Zdroj: [3]

Legenda k HAZCHEM koédu zobrazena na obrazku 2 je nasledovna: Cislica 2
znamena pouzitie vodnej hmly, pismeno T upozorfiuje na nutnost’ pouzitia
dychacieho pristroja a pismeno E signalizuje potrebu zvazit’ evakuaciu osdb.
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2. Diamant nebezpecenstva

DIAMANT (obr. 3) nebezpecenstiev je rychly informacny systém vyvinuty v
USA Narodnou asociaciou poziarnej ochrany (NFPA — National Fire Protection
Association). Systém bol vytvoreny na zaklade dlhoro¢nych vyskumov,
podlozenych praktickymi sktsenostami zasahovych jednotick a znalostami
poziarno-technickych a toxikologickych charakteristik nebezpecnych latok.

Obrazok 3: Schéma identifikacného systemu DIAMANT

Stvorec je rozdeleny na $tyri farebne odlisené polia: modré, Eervené, Z1té a biele.
Vsetky nebezpecenstva su podla intenzity pdsobenia rozdelené do Styroch stupniov —
plati pravidlo, Ze ¢im vyssie Cislo, tym vysSie nebezpecenstvo. V bielom poli sa
pouzivaju symboly, ktoré upozornuji na d’alSie mozné nebezpecenstva (tab.1).

Tabulka 1: Vysvetlenie vyznamov jednotlivych farieb

Stupen | Farba a forma nebezpecenstva
Z1ta Biela
Reaktivita/stabilita | zvliaStne pokyny
Mimoriadne Extrémne l'ahko | Vel'ké Prazdne pole -
nebezpecné! zapalné pri | nebezpecenstvo k haseniu je
Zabranit’ roéznych vybuchu! Vytvorit' | mozné  pouzit
4 akémukol'vek teplotach. bezpecnostné zoény, | vodu
kontaktu s parami poziarom
alebo kvapalinou bez zasiahnuty priestor
Specialnej ochrany okamZite opustit’.
Velmi nebezpecné! | Nebezpecenstvo | Nebezpecenstvo W-—preskrtnuté-
Pobyt v zasiahnutej | zapalenia  pri | vybuchu pri | k haseniu sa
oblasti len za | normalnych pdsobeni tepla | nesmie  pouZzit
3 pouzitia uplnej | teplotach. alebo silnych | voda, je mozné
ochrany tela otrasoch, narazoch, | o¢akavat’
a dychacich uderoch a pod! | chemicku
pristrojov Vytvorit reakciu
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bezpecnostné zony.
Hasiace prace
vykonavat’
z krytych pozicii.
Nebezpecenstvo | Je moznost | Radioaktivny
. . zapalenie  pri | prudkych znak —pri
y;z:;%?;iz; OII))(I):S};E zahriati. cher.ni(.:lf}'Ich reakcii. uvol’neni. lét.k}’l
iba za poutitia Zosﬂnvlt ’ do okolga vnika
2 dchacej  techniky bezpecpostne . n,eb.ezpe(’:enstvo
2 jednoduchého op:atrenla. Hasllace’ {gdloa}(tlvneho
ochranného obleku prace Vykonavat Ziarenia
- z bezpecnej
vzdialenosti.
Nebezpetenstvo | Nestabilné pri OAXY’—Iatka. \
L . o posobi ako silné
. . .| zapalenie  iba | silnejSom RN
Malo  nebezpecné! | . : , , | oxidacné ¢inidlo
| Odportitaji a|PH silnom zahrlevarnl. Su o
djchacie pristroje. ohriati. potrebné COR - V§1ke
bezpecnostné korozivne ucinky
opatrenia.
Ziadne Za normalnych 2,11;:((12; silnd
0 Bez zvlastneho | nebezpecenstvo | podmienok bez
nebezpecenstva za beznych | nebezpecenstval! ACID - silna
podmienok kyselina

Zdroj: viastné spracovanie

Tabulka 1 popisuje vyznam farieb a stupniov nebezpeCenstva v systéme
DIAMANT. Stvorec je rozdeleny na $tyri farebné polia, pricom kazdé z nich
reprezentuje iny typ rizika: modré pole oznaCuje nebezpecenstvo pre zdravie,
cervené pole sa tyka horlavosti, zIt€¢ pole oznacuje reaktivitu alebo stabilitu latky a
biele pole obsahuje zvlastne pokyny. Stupne nebezpecenstva su Cislované od 0 do 4,
priCom vysSie Cislo znamena vysSie riziko. Napriklad v modrom poli stupen 4
oznaCuje mimoriadne nebezpecnu latku, pri ktorej je kontakt s parou alebo
kvapalinou zivotu nebezpecny, zatial’ ¢o stupenn 0 predstavuje latku bez zvlastneho
zdravotného rizika. V Cervenom poli stupeni 4 signalizuje extrémne l'ahko zapalna
latku, zatial Co stupenn 0 nepredstavuje nebezpeCenstvo poziaru za beznych
podmienok. V zltom poli stupen 4 upozornuje na velké nebezpeCenstvo vybuchu,
zatial’ Co stupenn 0 predstavuje latku stabilnli za normalnych podmienok. V bielom
poli st uvedené Specialne symboly, ako napriklad zakaz pouzitia vody, radioaktivita,
siln¢ oxidac¢né Cinidla alebo korozivne ucinky, ktoré poskytuji d’alsie informacie o
bezpecnostnych opatreniach pri manipulacii s latkou.
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3. DalSie systémy a softvéry uplatiiované pri rieSeni Kkrizovych
situdcii v suvislosti s nebezpeénymi latkami

Eurdpska tnia zriadila Eurdpsku chemicka agentaru (ECHA), ktora koordinuje
Cinnost v oblasti chemickych latok a poskytuje odborné poradenstvo.
Prostrednictvom systému REACH (Registration, Evaluation, Authorisation and
Restriction of Chemicals) stanovuje EU hlavny pravny ramec, ktory uklada firmam
povinnost’ preukazat’ bezpecné pouzivanie chemikalii. Softvéry ako IUCLID a
CHESAR su nastroje vyvinut¢é ECHA na podporu dodrZiavania tohto nariadenia.
Existuje mnoho foriem a spolocnosti, ktoré poskytuju tieto nastroje. V tabulke 2 je
supis vybranych nastrojov spolu so stru¢nym komentarom.

Tabulka 1: Vysvetlenie vyznamov jednotlivych farieb

Nazov Spolo¢nost’ Uloha nistroja
Softvery
IUCLID (International | ECHA, EU Klacovy nastroj pre spravu a predkladanie
Uniform Chemical udajov o chemickych latkach regulacnym
Information Database) organom (nielen v EU, ale aj v Australii,
verzia 6 Novom Zélande, USA, Kanade).
CHESAR  (Chemical | ECHA, EU Pomaha firmam pri vykonavani posudeni
Safety Assessment and chemickej bezpecnosti (CSA) a priprave sprav
Reporting tool) o chemickej bezpecnosti (CSR).
ALOHA (Areal | NOAA & EPA, | Softvér na modelovanie unikov nebezpecnych
Locations of Hazardous | USA latok do atmosféry; pouziva sa pri planovani a
Atmospheres) reakciach na  nadzové  situacie na
predpovedanie Sirenia nebezpeéného mraku.
Vol'ne dostupny a pravidelne aktualizovany.
NIOSHTIC-2 NIOSH, USA | Online vyhladavaci nastroj pre literatiru a
informécie tykajlice sa pracovnej bezpecnosti.
BASINS (Better | EPA, USA Pouzivany na hodnotenie vplyvu znecistenia
Assessment Science na vodné utvary; Specializovany nastroj na
Integrating Point and environmentdlne  modelovanie, nie na
Nonpoint Sources) v§eobecnu spravu chemikalii.
Databdzy zamerané na nebezpecné latky
PubChem U.S. National | VeI'mi relevantnd a komplexnd chemicka
Library of | databaza nebezpecnych latok a ich vlastnosti;
Medicine obsahuje aj HSDB, TOXLINE, CHEM-BANK
(NLM), stcast’
NIH
Merck Index Online Obsahuje informacie o chemikaliach, liekoch a
encyklopédia | biologickych latkach: Struktury, fyzikdlne
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vlastnosti, toxikoldgia a pouzitia.

IRIS (Integrated Risk | EPA, USA Databaza a hodnotiaci program poskytujici

Information System komplexné informacie o otencialnych

Y p p y
ucinkoch znecistujucich latok na ludské
zdravie.

INCHEM (International | IPCS, WHO Zhromazd'uje  medzinarodne recenzované

Programme on informacie o chemickej bezpecnosti; obsahuje
Chemical  Safety) / databdzu IRPTC. Zdroje volne dostupné
INTOX / INTOMTOX online.

CHEMM, ERG EPA, USA Komercné databazy pre havarijni odozvu pri

chemickych incidentoch.

OHMTADS (Oil and|EPA, USA Nastroj pre informacie a podporu pri
Hazardous Materials havarijnych situaciach s chemikaliami.
Technical  Assistance
Data System)

Zdroj: [3-13]

Zaver

Pritomnost’ nebezpecnych latok v prostredi predstavuje predpoklad vzniku
krizovych situdcii, preto je nevyhnutné vyuzivat’ moderné softvérové nastroje na ich
riadenie a predchadzanie rizikdm. Tieto nastroje mozno rozdelit do niekolkych
kategorii, ktoré Casto funguju v sucinnosti. Integrované databazy nebezpeCnych
latok (napr. PubChem, Merck Index, ECHA databazy) poskytuju rychly pristup k
toxikologickym a fyzikdlnym tUdajom a pokynom pre prvii pomoc, priCom sa
presunuli z offline formatov na aktualizované cloudové a webové platformy. Softvér
na modelovanie unikov (napr. ALOHA) umoziuje predpovedat’ Sirenie
nebezpecnych latok v redlnom case a urCit’ zony ohrozenia, evakuatné trasy a
potrebné ochranné opatrenia, ¢o predstavuje zlaty Standard pre zachranné jednotky.

Geografické informacné systémy (GIS) integruji mapové podklady s udajmi o
nebezpecenstvach a umoziuju vizualizovat polohu havarie, miesta skladovania
chemikalii, hustotu obyvatel'stva, kriticku infrastruktiru a meteorologické data, ¢im
poskytuju kI'i€ovu priestorovu inteligenciu pre taktické planovanie. Komunika¢né a
veliace systémy zase koordinuju zasahy, sledovanie zdrojov a komunikaciu medzi
réznymi agentirami, ¢im zvysSuju efektivitu zasahu a udrziavaju jednotné situacné
povedomie. Pre bezpecnl pracu s nebezpeCnymi latkami je nevyhnutné byt
oboznameny s ich vlastnostami a charakterom, a vytvorit’ preventivne opatrenia.
Online nastroje a Specializovany softvér IUCLID 6, CHESAR, ALOHA) umoziuju
identifikaciu nebezpecCenstva, bezpecnu manipulaciu a efektivne riadenie krizovych
situdcii, ¢im prispievaju k ochrane Zivota, zdravia a majetku.
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Abstract. This article examines the theoretical foundations of consumer behaviour
and their applicability within the digital telecommunications sector in Slovakia. It
draws on key marketing and behavioural theory approaches that describe decision-
making processes, the formation of preferences, and the evaluation of alternatives in
online environments. Based on a review of the relevant literature, the article
systematises core concepts explaining how consumers perceive services, process
information, develop attitudes, and choose between available options. These
theoretical frameworks are subsequently linked to the specific features of digital
channels used by Slovak telecommunications operators in order to illustrate how
they can enhance understanding of user behaviour when selecting services. The
article also outlines opportunities for further research, including the use of
neuroscientific methods to examine attention and information processing.

Keywords: Consumer behaviour, Digital telecommunications, Customer loyalty,
User Experience (UX), 5G technology.

JEL Classification: M31, L96, O33

Introduction

The telecommunications sector, which ensures the fundamental functioning of
the digital economy, is currently paradoxically facing one of the most significant
challenges of its development — the gradual commoditisation of services and the
weakening of personal contact with the customer due to the shift of interactions into
the digital environment. The transition from traditional brick-and-mortar shops to
the online environment, e-shops, and self-service mobile applications has
transformed the linear purchasing process into a complex network of digital
interactions, in which traditional marketing models are becoming insufficient. As
noted by Fox and van den Dam [1] in their analysis of the impact of economic
changes on telecommunications, we are witnessing the rise of the so-called
'empowered consumer'. This type of customer is tech-savvy, price-sensitive, and has
immediate access to comparisons of competitive offers. In the digital environment,

55



@ MEDZINARODNA VEDECKA KONFERENCIA
SILINSKA UNIVERZITA ROZVOJ EUROREGIONU BESKYDY XIX

V ZILINE

barriers to switching are lowering, and loyalty ceases to be a matter of habit,
becoming instead the result of continuous satisfaction with every single interaction.
Consumer decision-making in telecommunications is complicated by the intangible
nature of the service. Unlike purchasing physical goods (e.g. a smartphone), when
selecting a plan or internet connection, the customer is buying a 'promise’ of
availability and quality. This process is accompanied by a high level of perceived
risk and cognitive load stemming from the complexity of price lists, contractual
commitments, and technical parameters (5G, FUP, transmission speeds). Laitkep
and Cervkovskis [2], in their research on the Slovak market, point out that
purchasing behaviour is shifting to social networks and mobile applications, which
serve not only as communication channels but directly as transactional
environments. For operators, this means that the quality of the digital interface (User
Experience — UX) is becoming just as important a product as internet speed itself or
the number of free minutes. Alfadul and AlKubaisy [3] expand this context with the
concept of Digital Social Responsibility (DSR), arguing that in the online
environment, customer trust is directly contingent upon the perception of security
and ethics in the processing of their data.

Slovak Market Context (2024)

The Slovak telecommunications market represents a specific environment
characterised by a high rate of saturation and an oligopolistic structure. There are
four network operators active on the market — Slovak Telekom, Orange Slovensko,
02 Slovakia, and SWAN (4ka). According to data from the operators’ annual
reports and the regulatory authority, SIM card penetration reached a level of
approximately 113% in 2024 [4]. The high degree of digitalisation of the population
is further confirmed by the Digital 2025 report, which states that the number of
internet users in Slovakia continues to grow, thereby increasing pressure on data
services [5]. This situation indicates that the market is no longer growing through
the acquisition of new, previously unserved customers (greenfield), but primarily
through winning over customers from competitors (churn) and efforts to maximise
the value of the existing customer (upselling and cross-selling). In their latest study,
Suchének and Bucicova [6] point out that following the COVID-19 pandemic, the
determinants of satisfaction in the Slovak and Czech markets have shifted, with the
operator’s overall image and perceived network quality—currently defined primarily
by 5G technology coverage—coming to the fore.

Research Problem, Aim and Objectives

Despite the availability of vast quantities of transactional data (Big Data),
telecommunications operators often struggle to comprehend the underlying motives
behind consumer behaviour. Traditional declarative research methods
(questionnaires, NPS) are reaching their limits, as consumers tend to retrospectively
rationalise their purchasing decisions and are unable to accurately describe the
subconscious processes that preceded clicking the ‘Order’ button. Therefore, the aim
of this paper is to systematise theoretical knowledge regarding consumer behaviour
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in the digital environment and apply it to the current situation within the
telecommunications sector in Slovakia. The work aims to identify the discrepancies
between declared preferences and actual market behaviour based on data from 2024,
and to outline the possibilities of utilising modern behavioural and neuroscientific
methods for a deeper understanding of the customer’s decision-making processes.

1. Theoretical Background and Literature Review

Understanding consumer behaviour in the service sector requires a shift away
from classical economic theories of rational choice towards behavioural models that
acknowledge the influence of emotions, cognitive biases, and social context. In the
telecommunications sector, which is characterised by a high degree of intangibility,
contractual commitment, and technological complexity, the decision-making process
becomes non-linear and cyclical.

1.1 Consumer Decision-Making in Digital Environments

Traditional models of purchasing behaviour, such as AIDA (Attention — Interest
— Desire — Action), assumed a linear customer journey from unawareness to
purchase. However, in the digital environment, this model fails. As noted by Fox
and van den Dam [1], the contemporary consumer is ‘empowered’ — possessing
immediate access to information and social references. The path to purchase thus
transforms into a complex process, which is defined as ‘Messy Middle’. In this
space, the customer constantly oscillates between two modes:

e Exploration — Extensive searching for information on new plans, 5G phones,
or benefits.

e Evaluation — Narrowing down options based on reviews, price comparison
sites, and peer experiences.

In the context of the Slovak market, this model explains the high rate of price
comparison, yet simultaneously the relatively low rate of actual churn. Customers
often get ‘stuck’ in the evaluation loop and, due to cognitive load (the paradox of
choice), ultimately choose the status quo — that is, remaining with their original
operator. A significant shift in the understanding of competition in this environment
is introduced by Madlenakova, Majer¢akova, and Madlendk [7], who draw attention
to the specifics of defining relevant markets in the digital space. The authors argue
that for digital services and innovative markets, it is no longer sufficient to rely
solely on traditional price tests (such as SSNIP), but it is essential to apply
qualitative approaches as well, such as the SSNDQ (Small but Significant Non-
transitory Decrease of Quality) test. Indeed, consumers in the digital ecosystem react
to a decrease in quality (e.g. deteriorated UX, increased advertising, slower data)
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just as sensitively as to a price increase, which fundamentally alters the competitive
dynamics between operators [7].

1.2 Determinants of Customer Satisfaction and Loyalty in the Service
Sector

A key issue for operators is what constitutes loyalty in an era when switching
operators is a matter of a few clicks. In their latest study focusing on the Slovak and
Czech markets following the COVID-19 pandemic, Suchanek and Bucicova [6]
present a fundamental finding. The traditional Expectation-Confirmation Theory
model, wherein satisfaction arises from a comparison between expectations and
reality, proves to be insufficient. The authors identified that the strongest predictor
of satisfaction and subsequent loyalty is the operator’s image (Corporate Image) and
the perceived quality of services. Their research suggests that if an operator
possesses a strong, credible image (built, for example, through CSR activities or
technological leadership in 5G), customers tend to overlook minor quality lapses and
remain loyal. Price (Perceived Value) plays a role, but within the hierarchy of
factors, it is often subordinate to image and quality.

1.3 The Role of Corporate and Digital Social Responsibility in
Consumer Decision-Making

With the increasing environmental and ethical sensitivity of consumers,
sustainability factors are entering the decision-making process. Strenitzerova and
Gana [8] applied the ECSI (European Customer Satisfaction Index) model to the
Slovak telecommunications market, confirming a direct correlation between the
perception of an operator’s CSR activities and customer loyalty. Alfadul and
AlKubaisy [3] extend this concept to include Digital Social Responsibility (DSR). In
the digital telecommunications sector, consumers assess not only environmental
aspects (e.g. the recycling of old mobile phones) but also ethics in the online space —
data protection, algorithmic transparency, and the fight against disinformation. Their
study demonstrates that perceived DSR has a direct positive impact on purchase
intention.

1.4 Behavioural Patterns of Slovak Digital Consumers

In their analysis of the Slovak e-commerce environment, Laitkep and
Cervkovskis [2] identified specific behavioural patterns. For the Slovak online
consumer, critical factors include impulses from social networks and the availability
of purchasing via a mobile application. This confirms the importance of User
Experience (UX). An operator’s application is no longer merely a tool for
monitoring consumption, but a primary sales channel. If the app’s UX is intuitive
and utilises gamification elements (rewards, data visualisation), user engagement
increases and the likelihood of defecting to a competitor decreases. At the same
time, however, Tian et al. [9] draw attention to the other side of the coin —
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Algorithm Awareness. With increasing offer personalisation (tailor-made Al
recommendations), consumers' privacy concerns also rise, which can act as a barrier
to the adoption of fully digital services.

1.5 Switching Costs and Cognitive Barriers in Operator Change

The analysis of customer base stability (despite the existence of cheaper
competition such as 4ka) necessitates taking into accountthe psychological
phenomenon known as switching costs.These are not merely financial (penalties),
but primarily:

e Procedural — The time and effort associated with number porting and setting
up new services.

e Relational — The loss of loyalty programme benefits (e.g. Magenta 1, Love
group discounts). These barriers create a lock-in effect, which explains why
even a rational consumer often remains with a more expensive but ‘more
convenient* alternative.

2. Research Design and Methodology

This paper is designed as a theoretical-analytical study that integrates
contemporary academic knowledge of consumer behaviour with secondary market
data describing the Slovak telecommunications sector in 2024. The methodological
approach consists of three systematically connected phases:

1. Systematic literature review and critical analysis,

2. Collection and processing of secondary market data,

3. Synthesis of theoretical and empirical insights to formulate conclusions and
research implications.

2.1 Study Design
The first phase focused on defining the theoretical framework relevant to consumer
decision-making in digital service markets. A systematic literature review was

conducted using major academic databases, including Web of Science, Scopus, and
ResearchGate. The search relied on keyword combinations such as:

e consumer behaviour,

e telecommunications,

¢ digital customer experience,
e customer loyalty,

e 5G adoption.
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The selection criteria included:

e publication period 20182025, ensuring relevance to post-pandemic
changes;

e thematic relevance to digital purchasing behaviour, UX, behavioural
economics, and telecommunications markets;

e prioritisation of peer-reviewed articles and established theoretical models.

Key studies informing the framework include Suchinek & Bucicova’s
post-pandemic satisfaction model, analyses of digital purchasing behaviour in
Slovakia by Laitkep & Cervkovskis, and sustainability-related factors influencing
loyalty identified by Strenitzerova & Gana [2,6,8].

The theoretical sources were processed using analysis, synthesis, and conceptual
abstraction, with particular emphasis on behavioural and cognitive mechanisms
shaping digital decision-making, including the “Messy Middle”, perceived value
models, switching costs, UX principles, and algorithm awareness.

2.2 Data Sources and Data Collection

The empirical component relies exclusively on quantitative analysis of
secondary data describing market conditions and operator performance in 2024.
These sources include:

1. Annual Reports of Telecommunications Operators — from the reports of
the Slovak telecommunications operators mentioned below, variables such as
total revenues, EBITDA, customer base (SIM cards), market share, and capital
investments (CAPEX) were extracted. These indicators were used to illustrate
competitive strategies, market polarisation, and technological positioning.

e Slovak Telekom, a.s. [10],

e Orange Slovensko, a.s. [11],
e 02 Slovakia, s.r.o0. [12],

e SWAN a.s. (4ka) [13].

2. Regulatory and Statistical Data — Data from the Regulatory Office for
Electronic Communications and Postal Services (RU) provided market-level
indicators such as SIM penetration and network infrastructure development [4].

3. International Indices — The study incorporates data from the DESI index
(European Commission) and the OECD Digital Economy Outlook, which
provide contextual information regarding Slovakia’s digital maturity relative to
EU and OECD standards [14,15].
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2.3 Analytical Procedures

Several analytical methods were applied to process and interpret the collected data:

e Comparative Analysis — Used to benchmark the performance of operators and
compare declared strategies (e.g., value-oriented vs. cost-leadership models)
with observable outcomes.
¢ Deduction — A pplying general behavioural theories (e.g., Messy Middle,
Expectation-Confirmation Theory, flat-rate bias) to the Slovak
telecommunications context.

e Induction — Generalising behavioural patterns from observed trends (e.g.,
impact of 5G availability on loyalty and acquisition).

e Abstraction — Used to identify managerial implications by isolating essential
behavioural drivers (UX quality, perceived value, switching costs) from
operational details.

2.4 Methodological Limitations

This study relies exclusively on secondary data, which imposes several limitations:
e It does not allow for causal interpretation of consumer motivations.
e It cannot capture subconscious or non-verbal aspects of decision-making.
e  Operator reports may vary in structure and reporting methodology.

These limitations justify the recommendation for future research integrating
neuroscientific and biometric methods, such as eye-tracking and facial coding,
which can capture cognitive load, attention patterns, and emotional responses in
digital environments.

3. Results and Market Analysis

The analysis of the telecommunications market in 2024 confirms that the sector
is undergoing a phase of technological turning point and strategic transformation.
Amidst high saturation, where the number of SIM cards exceeds the population, the
focus of competition has shifted from the acquisition of new customers to
maximising value (ARPU) and achieving technological dominance in 5G.

3.1 Financial and Operational Performance of Key Players

A detailed analysis of the annual reports of the four network operators reveals
distinct strategies for adapting to market conditions (Table 1).

e Slovak Telekom maintained its position as the market’s financial leader
with total revenues of €864.3 million and high profitability (EBITDA AL of
€389.4 million). A key strategic move in 2024 was the spin-off of passive
infrastructure into a separate entity, Slovak Telekom Infra, enabling more
efficient asset management [10]. The operator focused on migrating
customers to fibre and cleaning up its portfolio of inactive SIM cards.
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e Orange Slovensko adopted a defensive strategy focused on value. Although
it recorded a slight decline in total revenues of 2% (to €574.3 million) due to
lower device sales and regulation, service revenues grew. With massive
investments (CAPEX €121.8 million), it concentrated on closing the
technological gap in 5G and expanding its fibre network [11].

e 02 Slovakia positions itself as a technological challenger. In 2024, it
achieved leadership in 5G coverage (87.1% of the population), thereby
surpassing both traditional competitors. With 2.34 million customers, O2
has come dangerously close to the market leader, although it still lags
behind in financial indicators (revenues of €363 million), which is attributed
to a historically weaker position in the B2B and fixed segments [12].

e SWAN (4ka) has definitively moved away from the position of a mere low-
cost player. With year-on-year revenue growth of 11.6% and a positive
EBITDA (€41.2 million), it demonstrated financial stability. The operator’s
growth is underpinned by an acquisition strategy (e.g. the purchase of
operator e-Net) and the targeted deployment of 5G in urban agglomerations
(3.7 GHz band), rather than blanket rural coverage [13].

Table 1 Financial and Operational Indicators of Slovak Operators (2024)

Indicator SLOVAK ORANGE 02 4KA
TELEKOM SLOVENSKO | SLOVAKIA | (SWAN)

FINANCIALS

Total Revenues 864,3 mil. € 574,3 mil. € 363,0 mil. € 160,5 mil. €

Revenues (year-on- | +5,1 % -2,0% +4,0% +11,6 %

year)

EBITDA* 389,4 mil. € 231,5 mil. € 78,0 mil. € 41,2 mil. €

Investments 175,0 mil. € 121,8 mil. € 40,8 mil. €** | 28,9 mil. €

(CAPEX)

CUSTOMERS

Mobile Services | 2 211 000 2392 000 2 340 000 647 000

(SIM)

SIM Change (year- | - 24 000 +2 000 +27 000 +4,4%

on-year)

Fixed Internet 813 000 325 000 - ~90 000***

TV Services 681 000 188 000 182 000 ~40 000***

TECHNOLOGIES

5G Coverage | > 70 % 82,6 % 87,1 % ~100 lokalit

(population)

Source: Own processing based on [10, 11, 12, 13]

Notes to the table: *EBITDA: For Telekom, Orange, and O2, this refers to EBITDA AL
(After Leases). For SWAN, it refers to accounting EBITDA. **02’s investments are lower as
the infrastructure is managed and built by the partner company CETIN. ***Estimate based
on the total number of 129,000 fixed customers reported in the annual report.
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3.2 Market Polarisation and Consumer Segments

A synthesis of the aforementioned data and theory indicates that the Slovak
market is polarised. On the one hand, there is the ‘Value Seekers’ segment, who are
loyal to the major operators (Telekom, Orange, O2) due to network quality (5G),
convergent discounts, and corporate image. The data confirms that O2 successfully
utilises its technological leadership in 5G as a marketing tool to acquire this
segment. This technological lead correlates with O2’s revenue growth of 4% and an
increase in its customer base to 2.34 million. Applying Expectation-Confirmation
Theory, we can conclude that O2 has successfully met the expectations of ‘early
adopters’ and demanding data users [12].

On the other hand, there is the ‘Price Sensitive’ segment, which responds to the
offer of 4ka/SWAN. Its growth indicates that price-based rational decision-making
remains relevant, particularly when underpinned by sufficient service quality in
urban areas. Traditional economic theory posits that in a saturated market with a
homogeneous product (connectivity), the consumer will migrate to the provider
offering the lowest price. Data from 2024 confirm this assumption only partially.
This growth indicates the existence of a segment of highly price-sensitive customers
whose behaviour corresponds to the rational decision-making model.

However, the fact that operators with higher ARPU (Telekom and Orange) did
not experience a massive outflow of customers confirms the validity of the
Perceived Value model described by Suchanek and Buci¢ova [6]. The Slovak
consumer is willing to pay a ‘premium’ for stability, comprehensive services
(convergent mobiletinternet+TV bundles), and a strong brand image. This
phenomenon corresponds to the findings of Lambrecht and Skiera [16], who
describe the so-called ‘flat-rate bias’ — the tendency of customers to pay more for
flat-rate services due to a psychological sense of security (the ‘insurance effect’),
even though they would pay less with a different type of tariff based on their actual
consumption. The lock-in strategy via convergence plays a crucial role. Data
indicates that households utilising a combination of services (fixed + mobile) exhibit
a significantly lower churn rate. This strategy effectively increases switching costs,
as changing operators would entail not only replacing a SIM card for the consumer
but also the reinstallation of home internet and the loss of group discounts.

3.3 Digital Channels and User Experience as Performance Drivers

In line with the research by Laitkep and Cervkovskis [2] on the importance of
mobile applications, the operators’ financial results reflect the success of their digital
transformation. The high profitability of the Slovak Telekom group indicates high
operational efficiency, partially achieved through the digitalisation of service and
sales. Shifting interactions to applications (e.g. activating data bundles, paying
invoices) reduces service costs (Cost to Serve) while simultaneously increasing the
frequency of brand interaction. Conversely, operators who have previously
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neglected the UX (User Experience) of their digital channels face greater pressure
on price, as they are unable to build an emotional bond through gamification and
personalised offers.

A synthesis of the data and theory confirms that no universal consumer model
exists, and operators must therefore segment their strategies: either through
technological excellence (0O2), comprehensive care (Telekom, Orange), or cost
leadership (4ka).

4. Future Research Directions

Traditional marketing research in telecommunications has long relied on
declarative methods (questionnaires, in-depth interviews, Net Promoter Score).
However, these methods encounter a fundamental limit of human cognition —
consumers are often unable to verbalise their subconscious feelings or they
retrospectively rationalise their decisions to appear consistent. In the context of
digital services, where purchase decisions are determined by milliseconds and
micro-interactions within an application, the integration of biometric and
neuroscientific methods appears essential. Telecommunications products are
characterised by a high degree of information density (price lists, FUP parameters,
speeds, bundle combinations). This leads to a phenomenon known as cognitive load.
If an offer on a website is too complex, the consumer's brain activates a defence
mechanism and ignores the information. The Eye-Tracking method allows for the
precise identification of so-called attention heatmaps. Research in UX (User
Experience) shows that users often suffer from ‘banner blindness’ and ignore
marketing slogans, fixing their gaze only on key numerical anchors (price and data
volume). For operators, this implies a need to design price lists not according to
aesthetic but according to cognitive principles (so-called processing fluency), in
order to reduce the bounce rate. While Eye-Tracking measures attention, the Facial
Coding method (analysis of facial micro-expressions) measures emotional valence.
The significance of emotions in the service environment is underscored by the
classic Mehrabian-Russell model [17], which explains how the environment (in this
case, the digital application environment) influences emotional state (pleasure,
arousal) and subsequent behaviour (approach or avoidance). When testing operators’
mobile applications, Facial Coding technology can detect moments of frustration
even before the user consciously realises them. Eliminating these ‘friction points’ in
the digital customer journey is key to building long-term satisfaction. As suggested
by Strenitzerova and Gana [8], loyalty is not merely about rational satisfaction but
about an emotional bond, which, however, is instantly destroyed by frustration
resulting from dysfunctional UX.
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5. Discussion

Based on a synthesis of theoretical models and an analysis of market data for the
year 2024, we formulate the following recommendations for the management of
telecommunications operators in Slovakia:

e Complexity Reduction (Simplicity by Design) — The analysis has shown
that customers get lost in the ‘Messy Middle’ process. Operators should
abandon the strategy of complicated small print conditions. The success of
4ka (SWAN) in the B2C segment indicates that there is strong demand for
transparent products of the ‘what you see is what you pay’ type. Simplifying
the portfolio reduces cognitive load and accelerates the purchasing decision.

e Hyper-personalisation vs. Privacy Operators — possess a vast volume of
data (Big Data). This data should be utilised for contextual marketing
(offering a data bundle exactly at the moment when the customer is running
low, rather than spamming with a generic offer). At the same time, however,
it is necessary to respect the findings of Tian et al. [9] and transparently
communicate how this data is utilised in order to prevent privacy concerns.

e Technology as a Marketing Tool— The example of O2 Slovakia
demonstrates that investment in infrastructure (specifically superior 5G
coverage) is the strongest marketing tool. Operators should not merely
communicate technical parameters (Mb/s) but rather the benefits (reliability,
ubiquitous availability) which directly influence the perceived quality of
service and brand image.

o Digital Social Responsibility (DSR) — In accordance with the research of
Alfadul and AlKubaisy [3], operators should include topics of digital ethics
(cybersecurity, online child protection) in their communication. This builds
trust, which is a key currency in an intangible environment.

Conclusion

The objective of the present paper was to analyse the transformations in
consumer behaviour within the digital telecommunications sector in Slovakia and to
confront theoretical decision-making models with real market data for 2024. A
synthesis of insights from the annual reports of key market players and relevant
academic literature led to the identification of several fundamental trends shaping
both the current and future development of this industry.

Firstly, the analysis confirmed that the Slovak market is significantly polarised,
yet the locus of decision-making is shifting from price to value. Although the growth
of the operator SWAN (4ka) demonstrates that a segment of highly price-sensitive
customers still exists and responds to rational economic stimuli, the dominant
portion of the market is governed by the more complex model of Perceived Value.
For customers of major operators (Slovak Telekom, Orange, O2), the key
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determinant of loyalty is becoming a combination of technological stability (5G
coverage), service convergence (fixed and mobile services under a single contract),
and brand credibility. This confirms the validity of the post-pandemic satisfaction
model, in which image and quality outweigh marginal price savings.

A second significant finding is the role of technology as a marketing signal.
The success of O2 in 2024, which managed to grow both its customer base and
revenues thanks to the widest 5G coverage, indicates that Slovak consumers are
technologically sophisticated and that ‘early adopters’ constitute a high-value
portion of the customer base. In this context, the 5G network functions not merely as
a technical parameter, but as a psychological tool for mitigating perceived risk when
selecting a provider.

The third pillar of the transformation is the digitalisation of the customer
journey. The traditional linear purchasing model has been replaced by the cyclical
‘Messy Middle’ process, in which the User Experience (UX) of digital channels
plays a decisive role. Operators who have successfully transformed their
applications from consumption monitoring tools into platforms for daily interaction
and gamification (e.g. Slovak Telekom) are achieving higher operational efficiency
and stronger behavioural loyalty. Conversely, complicated terms and cluttered
interfaces increase cognitive load, leading to frustration and potential customer
churn.

In terms of scientific contribution, the article highlighted the limitations of
current methodological approaches. Declarative methods (questionnaires) are unable
to fully capture the subconscious processes and emotional reactions that accompany
split-second purchasing decisions in the online environment. We therefore envisage
the future of telecommunications research lying in the interdisciplinary convergence
of marketing and neuroscience. The application of methods such as Eye-Tracking or
Facial Coding represents an essential step towards a deeper understanding of the
‘black box’ of consumer behaviour.

In conclusion, it can be stated that telecommunications operators in Slovakia
can no longer compete solely on price or infrastructure, as these are becoming
commoditised. In the near future, competitive advantage will belong to those entities
capable of leveraging data for the hyper-personalisation of their offering, whilst
simultaneously maintaining a high degree of digital ethics and transparency.
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Abstrakt. Interna marketingovda komunikacia je kld¢ova pre angazovanost
zamestnancov a celkova vykonnost’ podniku. Cielom c¢lanku je analyzovat’ stiCasny
stav internej komunikacie v slovenskom podniku. Na ziskanie hibkovych dat bola
pouzitd kvalitativna metdoda skupinovych rozhovorov s manazérmi a
zamestnancami. Vysledky potvrdili efektivitu digitalnych nastrojov, ale aj odhalili
zasadné nedostatky v informovani a v komunikécii medzi oddeleniami. Zamestnanci
vyzaduju visiu transparentnost a systematickd spitnii vizbu. Clanok poskytuje
hodnotny pohl'ad na skutocnost’, ktora porovnava dodlezitost’ vyuzivanych nastrojov
so skutoénymi potrebami zamestnancov, najmid vo vztahu k transparentnosti
a systematizacii.

KPucové slova: Komunikacia. Interna marketingova komunikécia. Interné
prostredie.

Abstract. Internal marketing communication is crucial for employee engagement
and overall business performance. This article aims to analyse the current state of
internal communication in a Slovak company. A qualitative method of group
interviews with managers and employees was used to obtain in-depth data. The
results confirmed the effectiveness of digital tools but also revealed fundamental
shortcomings in information sharing and communication between departments.
Employees demand greater transparency and systematic feedback. The article
provides a valuable insight into the reality that compares the importance of the tools
used with the actual needs of employees, especially in relation to transparency and
systematization.

Keywords: Communication. Internal marketing communication. Internal
environment.

JEL Classification: D83
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Uvod

Efektivna internd marketingova komunikacia je jednym z hlavnych pilierov
moderného riadenia organizacii. [6,8] Komunikacia tvori dolezity prvok kazdej
organizacie, nakol'ko na nej st zavislé vsetky Cinnosti. [2, 4] Stale viac podnikov si
uvedomuje, Ze spokojni zamestnanci predstavuju prvy krok k spokojnosti
zakaznikov [13], a Ze komunikacia medzi vedenim, manazérmi a zamestnancami
vytvara kultiru, ktord priamo ovplyviiuje vykonnost, fluktuaciu a reputaciu
podniku. [1,5]

V sticasnosti je Coraz viac podstatné sa venovat spokojnosti svojich
zamestnancov a zvySovaniu ich informovanosti. [2] V&c¢Sina podnikov pre svojich
zamestnancov pontka moznost’ pracovat’ ¢i uz z domu alebo z kancelarie, a preto je
dolezité, aby interna marketingova komunikécia v podniku fungovala a zamestnanci,
a to ¢i uz pocas prace z domu (home office) alebo v kancelarii mali rovnaky pristup
ku vSetkym informéacidm. Z tohto dovodu je vytvarany cCoraz vacsi doraz na
vnutroorganizacnu komunikaciu. [7, 10, 11]

Stratégia internej marketingovej komunikacie zabezpecCuje systematickost’ vo
vnutroorganizac¢nej komunikdcii, zabezpecuje Usporu ndkladov aich efektivne
vyuzitie i zaist'uje odstraiovanie nezelanych Cinnosti. [5] Pouziva sa ako navod na
uskutocnenie komunikacnych cinnosti organizécie. [3] Kazdy podnik by si mal
uvedomit’ a brat’ do Gvahy, Ze zlepSovanim a starostlivostou o internu komunikaciu
si vytvara konkuren¢ni vyhodu aje viac atraktivny, ato nielen pre svojich
sucasnych zamestnancov, ale aj pre novych potencialnych zamestnancov. [9, 12]

Clanok sa zameriava na pristup slovenského podniku k stratégii internej
marketingovej komunikacie vo svojom internom prostredi. Cielom predkladaného
¢lanku je predstavenie vysledkov pripadovej Stidie, ktora skima stav internej
marketingovej komunikécie v slovenskom podniku zo Ziliny. Nasledujiuce &asti
clanku sa skladaju z teoretického nahl'adu do internej marketingovej komunikacie
podniku, zobjasnenia pouzitej metodologie, vysledkov interného prieskumu
v podniku a, v neposlednom rade, zo zaveru.

1. Internia komunikacia

Komunikacia patri medzi doélezité aspekty uspechu firiem. Schopnost
porozumiet’ si pri praci vedie k vytvaraniu priaznivych pracovnych podmienok a
pracovného prostredia. [14] Komunikacia v podnikoch je vyznamna pre vytvorenie
synergického efektu medzi manazérmi a zamestnancami podniku, ¢o pozitivne
vplyva na dosiahnutie podnikovych cielov. [2, 15] Interna komunikacia by mala
fungovat’ obojsmeme a informacie by mali byt poskytované vcas, aby mohli
zamestnanci vykonavat’ svoju pracu efektivne a dosahovat’ pozadovany vysledok.
[2, 16]
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Internd marketingova komunikacia napomaha pracovnikom citit’ sa ako sucast
organizacie a porozumiet podnikovym cielom a stratégii. [17] Vnutropodnikova
komunikacia ma pozitivny vplyv na participdciu zamestnancov a pracovnu
spokojnost’. [18] Efektivna internd komunikacia funguje aj ako hlavny motivator pri
praci. [19] Spokojnej$i a spravne motivovani zamestnanci dopomahaji aj k
spokojnosti spotrebitel'ov. [20]

Vnutropodnikova marketingovda komunikdcia ma priamy vplyv na uspech
kazdého podniku. Je to skupina procesov, ktora zahima nielen efektivny prenos
informécii a vedomosti, ale i spoluprdcu medzi vrcholovym manazmentom,
manazmentom a zamestnancami. Za komunikaciu v podniku nezodpoveda len
vedenie, ale vSetci ¢lenovia organizacie. [21, 22] Internd komunikécia prebieha na
vsetkych organizacnych urovniach a pozostiva z formalnej a neformalnej
komunikacie, ulahCuje prenos informacii, napoméha budovat’ vztahy, doveru a
pocit spolupatri¢nosti. [1]

Vyber spravnych nastrojov internej komunikacie zavisi od viacerych faktorov,
ako su napr. velkost' podniku, kultara, kvalifikdcia zamestnancov i tUroven
technického rozvoja. [23] Medzi najCastejSie vyuzivané nastroje internej
marketingovej komunikacie zarad'ujeme (1) interny marketingovy prieskum, (2)
firemné nastenky a tabule, (3) formalne a neformalne stretnutia, (4) podnikovy
intranet a (5) Skolenia a seminare. [24]

Obrazok 1 znézorfuje rozdielne dopady efektivnej a neefektivnej komunikacie
na zamestnancov.

Dovera, zvysena produktivita,
Efektivna komunikacia lojalita, lepsie medzil'udské
vztahy

Zamestnanec

Neistota, znizena motivacia,
Neefektivna komunikacia fluktuacia, nizsia produktivita
prace, nedorozumenia

Obrazok 1 Vplyv internej komunikacie
Zdroj: viastné spracovanie

Ako ukazuje obrazok 1, efektivna internd komunikacia vytvara prostredie
dovery, lojality a vysSej produktivity, zatial co jej nedostatok vedie k neistote,
fluktuacii a znizenej motivacii. Tento kontrast potvrdzuje, ze komunikacia nie je len
doplnkovym procesom, ale strategickym faktorom tuspechu podniku.

2. Metodologia

Na zistenie stiCasn¢ho stavu internej marketingovej komunikacie v podniku bola
pouzita kvalitativna metdoda prieskumu, konkrétne skupinové rozhovory.
Aplikovany pristup bol zvoleny z dovodu ziskania hlbsich poznatkov o postojoch,
skusenostiach a ocakavaniach internych zakaznikov, teda zamestnancov
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a manazérov, vo vztahu k vnutropodnikovej marketingovej komunikacii. Cielom
prieskumu bolo analyzovat’ a determinovat’ aktudlnu Groven internej marketingove;j
komunikacie podniku a urcit’ potreby pripadne nedostatky z pohl'adu zamestnancov
a manazérov.

Celkovy priebeh prieskumu prebiehal v rdmci procesu, ktory je zobrazeny na
obrazku 2.

Vyber
respondentov

|:> Realizacia |:> Analyza [> Zhrnutie
rozhovorov odpovedi vysledkov

Obrazok 2 Proces rozhovorov

[> Priprava
otazok

Zdroj: viastné spracovanie

Prieskum bol uskuto¢neny vroku 2025 v slovenskom podniku, sidliacom
v meste Zilina. Podnik je organiza¢ne rozdeleny na $tyri hlavné oddelenia, z ktorych
kazdé riadi vlastny manazér. Tieto oddelenia sa d’alej ¢lenia na mensSie sekcie, ktoré
maju svojich samostatnych riadiacich pracovnikov. Rozhovory prebichali
v priestoroch podniku ato v mesiaci jul. Respondenti v podniku boli vyberani
cielene s ohl'adom na zastipenie kazdého oddelenia a to ¢i uz v skupine manazérov
alebo radovych zamestnancov. Celkovo sa rozhovorov zucastnilo 10 manazérov
a 10 zamestnancov.

Otazky vrozhovoroch boli vytvarané s cielom ziskat porovnatelné nazory
manazérov a ich zamestnancov na rovnaké oblasti, aby bolo mozné identifikovat
rozdiely a podobnosti v ich vnimani internej marketingovej komunikécie. Rozhovor
so zamestnancami bol svojimi desiatimi otdzkami zamerany na vnimanie
vnutropodnikovej komunikacie z pohladu radovych zamestnancov. Otazky boli
tvorené, aby sa zistila ich spokojnost’ s internou komunikaciou a jej nastrojmi
v podniku. Dalsim délezitym aspektom bola aj ich motivécia k praci a medziludské
vzt'ahy na pracovisku, a to ¢i uz s nadriadenymi alebo spolupracovnikmi. Skupinovy
rozhovor s manazérmi bol zacieleny na ich individudlne vnimanie internej
marketingovej komunikacie. Zistovala sa ich motivacia kpraci, zaujem
o zamestnancov a ich potreby a nazory. Predmetom zaujmu bola, samozrejme, aj
informovanost’, a to ¢i uz zo strany zamestnancov k manazérovi, ale aj opacne zo
strany manazéra k zamestnancom.

Po uskuto¢neni rozhovorov boli jednotlivé odpovede analyzované a zoskupené
do anonymnych suhrnov. V pripadoch, kde sa nazory manazérov a zamestnancov z
lisili, boli tieto rozdiely osobitne zdoraznené.

3. Vysledky

Analyza odpovedi umoznila identifikovat’ aktudlny stav internej marketingovej
komunikacie v podniku, jej silné stranky, nedostatky a oblasti vyzadujlice zlepSenie.
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3.1 Rozhovory so zamestnancami

Rozhovory so zamestnancami poskytli detailny pohlad na vnimanie internej
marketingovej komunikacie z perspektivy radovych zamestnancov. Respondenti
uviedli, ze komunikicia v podniku je otvorena a pristupnd, avSak poukazali na
viaceré nedostatky, ktoré ovplyviuju ich spokojnost’ a efektivitu prace.

Zamestnanci hodnotili informovanost’ o beznom diani v podniku ako primeranu,
no polovica z nich zdoraznila nedostatok detailnych informacii o strategickych
cieloch a dlhodobom smerovani podniku. Tento nedostatok vnimaju ako prekazku
pri pochopeni SirSicho kontextu svojej prace. Informécie sa Casto Siria
prostrednictvom manazérov, ale nie vzdy si komunikované vcas alebo dostatocne
jasne. Najefektivnej$im nastrojom podla zamestnancov su vnutropodnikové systémy
(napr. Slack, Odoo), ktoré umoznuji rychlu a prehl'adnti komunikéciu. Pozitivne
hodnotili aj pravidelné mitingy a ranné stand-upy, hoci traja uviedli, Ze tieto
stretnutia st niekedy prili§ formalne a neumoziuju otvorenu diskusiu. Naopak,
Skolenia a spolo¢né ranajky boli oznac¢ené za najmenej efektivne z hl'adiska prenosu
pracovnych informacii.

Medzi hlavné motivaéné faktory zamestnanci uvadzali financné ohodnotenie,
moznost’ neustaleho vzdelavania sa a prijemné pracovné prostredie. Celkovo osem
respondentov potvrdilo pocit spolupatri¢nosti v time, ¢o povazuju za silnu stranku
podniku. Napriek tomu sa objavili nazory, ze vztahy medzi oddeleniami st slabsie a
chyba intenzivnejSia komunikacia naprie¢ celou organizaciou. Zamestnanci ocenili,
ze manaz@ri poskytuji spéatnu vézbu, avSak poukézali na jej nepravidelnost. Viac
ako polovica respondentov zo skupiny zamestnancov by privitala CastejSie uznanie
za vykonanu pracu a systematické hodnotenie vykonu.

V zavere rozhovorov sa zamestnanci vyjadrili k najddlezitejSim zlepSeniam,
ktoré by, z ich pohl'adu, vylepsili aktualnu situaciu v internej komunikéacii podniku:

e Pravidelné stretnutia o ciel'och a smerovani podniku,
e systematické podavanie spétnej véizby od manazérov a

e zvySenie transparentnosti.
3.2 Rozhovory s manaZérmi

Rozhovory s manazérmi poskytli komplexny pohlad na interni marketingova
komunikaciu v podniku a jej vyznam pre efektivne riadenie timov. Vicsina
manazérov potvrdila, Ze komunikacia v podniku je funk¢nd, ale aj identifikovali
viaceré oblasti, ktoré je potrebné vylepsit’.

Manazéri uviedli, Ze sa snazia pravidelne informovat’ svojich zamestnancov o
cieloch oddelenia a podniku, avSak priznali, Ze komunikacia medzi oddeleniami je
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nedostatocna. Viaceri zdoraznili potrebu systematizacie toku informacii, aby sa
predislo oneskoreniam a nejasnostiam.

Za najefektivnejSie nastroje manazéri povazuju vnutropodnikové systémy a
pravidelné mitingy. Tieto nastroje umoziuju rychlu vymenu informacii a
koordinaciu uloh. Naopak, Skolenia a spolocné podujatia si vnimané skor ako
doplnkové aktivity, ktoré maju nizky vplyv na formalnu komunikaciu. Manazéri
ocenuju aj neformalne stretnutia, ktoré pomahaju zlepSovat’ vztahy v time.

Najsilnej§imi motivacnymi faktormi pre manazérov su sebarozvoj, plnenie
stanovenych cielov a financné ohodnotenie. Viaceri uviedli, Ze ich motivuje aj
kolektiv a uznanie zo strany vedenia. ManaZéri sa snazia budovat dobré vztahy
prostrednictvom teambuildingov a neformalnych aktivit, ktoré povazuji za dolezité
pre timovl sudrznost’.

Podavanie spitnej vidzby je realizované prevazne formou osobnych stretnuti,
priCom S$tyria manazéri poskytuju hodnotenie svojim zamestnancom raz tyzdenne.
Rovnako tito manazéri dopliiajii spitni vizbu mesaénymi zhrnutiami, ktoré su
zamestnancom posielané prostrednictvom vnutropodnikovych systémov. Manazéri
zdoraznili, Ze pravidelna komunikéacia a uznanie vykonu zamestnancov su kl'acové
pre udrzanie motivacie. Spitna vézba je podl'a manazérov na dostatocnej Grovni, ale
potreba uznania je podla nich ich slabSou strankou, ktoru by radi vylepsili.

Manazéri vo svojich odpovediach najviac poukazali na dolezitost’:
e ZvySenia transparentnosti,
e zavedenia pravidelnych stretnuti o stratégii podniku a
e poskytovania uznania svojim zamestnancom.
3.3 Porovnanie vysledkov z rozhovorov
Analyza odpovedi oboch skupin odhalila viaceré zhody, ale aj vyznamné

rozdiely vo vnimani internej marketingovej komunikacie. Pohl'ady oboch skupin
respondentov si zaznamenané v tabulke 1.
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Tabulka 1 Porovnanie nazorov respondentov

Oblast’ hodnotenia Zamestnanci Manazéri
Najefektivnejsi , . . , oo,
n S Vnutropodnikové systém Vnutropodnikové systém
sposob komunikacie P Y y P Y y
- Otvorena v ramci jedného Otvorena v ramci jedného
Komunikacia na . . . .
. oddelenia, ale medzi oddelenia, ale medzi
pracovisku O , N ,
oddeleniami je slaba oddeleniami je slaba
Inf t " 4 t, kytuji
NIOTMOovanost. V nedostatocnom rozsahu amestnancom pos ,y‘FuJu
o budticnosti podniku pravidelne informacie

Z pohl'adu manaZzérov je spitna

I Chyba pravidelnost’ a vizba dostatocna, ale uvedomuji
Spétna vizba . . . ..
uznanie si nedostatok uznania svojich
zamestnancov

Finan¢né ohodnotenie

. , Plnenie ciel'ov a vzdelavanie
a medzil'udské vztahy

Motivacné aspekty

Zdroj: vilastné spracovanie

Obe skupiny respondentov sa zhodli na tom, Ze interna komunikécia je funkcéna a
podnik vyuziva Siroké spektrum nastrojov. Vautropodnikové systemy (Slack, Odoo)
boli oznacené ako najefektivnejSie formy komunikacie, ktoré¢ zjednodusujii prenos
informacii a koordinaciu uloh. Zamestnanci aj manazéri ocenili otvorenu
komunikaciu a moznost vyjadrit’ nazory, pricom obidve skupiny povazuju dobré
vztahy na pracovisku za kIiCovy faktor spokojnosti. Na druhej strane vsak obe
skupiny poznamenali, Zze komunikacia medzi oddeleniami je na nizkej irovni a je
potrebné ju vylepsit.

NajvyraznejSie rozdiely sa prejavili v oblasti informovanosti o cieloch podniku.
Manazéri su presvedceni, ze zamestnanci maju dostatok informécii, zatial Co
zamestnanci poukazuju na nedostatok detailov o strategickych cieloch a smerovani
podniku. Druh¢ rozdielne tvrdenie je spojené s podavanim spdtnej vizby. Z pohl'adu
manazérov je spétna vézba pravidelne a dostatocne poskytovana, no zamestnanci ju
vnimaju ako nepravidelnt a nedostatonu. V oblasti motivdcie sa manaZzéri orientuju
najmd na plnenie cielov a sebarozvoj, zatial ¢o zamestnanci kladu vacsi doraz na
finan¢né ohodnotenie a kolektiv.
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Vramci moznych zlepSeni, manazéri aj ich zamestnanci vidia prilezitost
v zavedeni pravidelnych stretnuti o smerovani podniku, zlepSeni komunikécie medzi
oddeleniami a, v neposlednom rade, v posilneni transparentnosti v ramci procesov
fungovania podniku.

Zaver

Internd marketingova komunikéacia predstavuje zékladny pilier efektivneho
fungovania podniku, pretoze priamo ovplyviiuje angazovanost zamestnancov, ich
spokojnost’ a celkovi motivaciu. Vysledky pripadovej Studie slovenského podniku
zo Ziliny poukazali na tri hlavné vysledky: (1) digitalne komunikaéné systémy
v podniku patria medzi najcastejSie vyuzivané na prenos informacii, (2) nesulad
v nazoroch ohl'adom informovanosti o stratégii, cieloch a smerovani podniku a (3)
nepravidelnost’ a nedostato¢nost’ spitnych vézieb a uznania zo strany manazérov.
Prave tieto tri zistenia zdoraznili, Ze aj napriek vyuzivaniu modernych digitadlnych
nastrojov a otvorenej komunikacii, existuji slabé miesta v oblasti transparentnosti,
systematického poskytovania spétnej vézby a informovanosti o strategickych
cieloch.

Vysledky poukazuju, ze vyuzivanie efektivnych digitalnych komunikacnych
nastrojov nezarucuje vysoku kvalitu internej komunikacie. Rozhodujicim je prave
sposob ich pouzivania, nastavenie procesov v podniku a najméd schopnost
manazérov poskytovat’ jasné, v€asné a transparentné informacie.

Na zéklade identifikovanych slabych stranok sa odporaca, aby podnik zaviedol
nasledujuce navrhy, ktoré pomoézu dosiahnut’ vyssiu efektivitu:

e systematické podavanie spitnej vizby — minimalne raz za dva tyzdne
prostrednictvom osobnych stretnuti alebo pisomnym zhrnutim,

e pravidelné informovanie zamestnancov o smerovani podniku — zavedenie
spolo¢nych stretnuti kazdy mesiac,

e navySenie celkovej transparentnosti medzi oddeleniami — uskutoCnenie
spolo¢nych neformalnych stretnuti.

Implementacia tychto opatreni moéze vyrazne prispiet’ k optimalizécii internej
komunikacie, budovaniu dovery, zlepSeniu interpersonalnych vzt'ahov a k udrzaniu
si konkurencieschopného postavenia podniku v su¢asnom dynamickom prostredi.

Obmedzenia predkladanej stadie spocivajii v zamerani sa len na jeden podnik
a malu vzorku respondentov. Pre d’alSie prieskumy, by bolo vhodné zacielit’ sa na
vécsie mnozstvo podnikov a vytvorit' detailnejSiu analyzu aj prostrednictvom
vyuzitia kvantitativnej metody analyzy dat.
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SLOVENSKO A POLSKO REAGUJU NA ZMENY
DANOVYCH SADZIEB
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Abstrakt. Clanok analyzuje Lafferovu krivku a odhaduje optimalnu sadzbu dane z
prijmov pravnickych osob pre Slovensko a Pol'sko pomocou kvadratickej regresie s
diskontovanymi danovymi prijmami. Vysledky ukazuju, Ze optimalna sadzba
dosahuje priblizne 17,64 % na Slovensku a 35,03 % v Pol'sku. Slovensko sa
nachadza blizko svojho optimalneho bodu, zatial’ ¢o Pol'sko ma priestor na zvySenie
vynosov pri vysSej sadzbe. Analyza zaroven potvrdzuje, Ze daifiové prijmy
ovplyviiuje aj hospodarsky vyvoj a legislativne podmienky. Zistenia poskytuju
podklad pre efektivnejsiu tvorbu danovej politiky.

Kracové slova: Danova efektivnost, optimalne zdanenie, fiskalna politika, dan
z prijmov pravnickych osob.

Abstract. The article analyzes the Laffer curve and estimates the optimal corporate
income tax rate for Slovakia and Poland using quadratic regression with discounted
tax revenues. The results show that the optimal rate is approximately 17.64% in
Slovakia and 35.03% in Poland. Slovakia is close to its optimal point, while Poland
has room to increase revenues at a higher rate. The analysis also confirms that tax
revenues are influenced by economic developments and legislative conditions. The
findings provide a basis for more effective tax policy-making.

Keywords: Tax efficiency, optimal taxation, fiscal policy, corporate income tax.

JEL Classification: H21, H25, H87
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Uvod

Dan z prijmov pravnickych osob je vyznamnym a stabilnym zdrojom prijmov
Statu, ktory mu umoznuje financovat’ verejné vydavky, programy socialnej podpory
a investicie do infrastruktiry. Okrem svojho fiskalneho vyznamu maju tieto dane
kl'icovy vplyv na obchodné rozhodnutia, vratane investicii, inovacii, drzby
hotovosti a rozdelenia prijmov medzi jurisdikcie [1, 2]. Reakcie spolo¢nosti na
zmeny sadzieb dane z prijmov pravnickych osdb st preto kI'icové pre tvorcov
daniovej politiky a pre pochopenie mechanizmov danovej efektivnosti a
hospodarskeho rastu. Empirické stidie ukazuju, ze firmy Casto prisposobuju svoje
finanéné spradvanie v zavislosti od charakteristik trhu, velkosti spolocnosti a
dostupnosti financnych zdrojov, priCom vplyv zvySenia alebo znizenia danovej
sadzby je heterogénny a nelinearny [3, 4].

Pre krajiny strednej a vychodnej Eurépy, ako je Slovensko a Pol'sko, je dai z
prijmov pravnickych osob strategickym nastrojom fiskalnej politiky. Na jednej
strane sa nizke dafiové sadzby povazuju za stimul pre podnikatel'ské investicie, ktoré
podporuju konkurencieschopnost’ a pritahuju zahrani¢ny kapital [5, 6]. Na druhej
strane, prili§ nizke sadzby moézu znizit danové prijmy Staitu a obmedzit® jeho
schopnost’ financovat’ verejné sluzby. Empirické dokazy ukazuju, ze efektivna
daniova sadzba, ktora zohl'adiiuje nielen zakonnu sadzbu, ale aj Specifika dafového
systému a moznosti optimalizacie, je kI'i¢om k spravnemu posudeniu skutoéné¢ho
danového zat'azenia a fiskalnej efektivnosti [7].

Literatira tiez zdoraziiuje dodlezitost danovej konkurencie medzi krajinami.
Rozdiely v danovych systémoch a sadzbach dane z prijmov pravnickych osob
umoziuju spoloCnostiam presuvat’ zisky alebo optimalizovat’ svoje daniové zavizky
prostrednictvom prevodov, medzinarodnych prevodov dlhov alebo investi¢nych
rozhodnuti, o mdze viest’ k vyznamnym dafiovym stratam pre stat [8, 9]. Takéto
praktiky, zname ako presun ziskov alebo dafiova inverzia, poukazuju na potrebu
komplexného pristupu k tvorbe daiiovej politiky, ktory zohl'adiiuje nielen zakonné
sadzby, ale aj skuto¢né spravanie spolocnosti a ich schopnost’ prisposobit’ sa
meniacim sa pravidlam.

Na makroekonomickej trovni vyskumy ukazujii, Ze zmeny sadzieb dane z
prijmov pravnickych osob mézu mat nielen priame fiskadlne ucinky, ale aj
sekundarne vplyvy na hospodarsky rast, inovacie a konkurencieschopnost’ trhu [3,
6]. Niektoré stadie naznacuju inverzny vztah v tvare pismena U medzi danovymi
sadzbami a inovac¢nou ¢innost'ou, pricom nizke aj vysoké sadzby mézu obmedzovat’
inovaciu podnikov. Takéto zistenia podciarkuju potrebu uréit optimalny bod
zdanenia, pri ktorom sa dosiahnu maximalne danové prijmy bez vyznamného
negativneho vplyvu na podnikatel'ské prostredie a hospodarsky rast [10].

Cielom tohto ¢lanku je preskimat’ reakcie Slovenska a Pol'ska na zmeny sadzieb
dane z prijmov pravnickych oséb a identifikovat’ prah danovej efektivnosti, pri
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ktorom d’alSie zvySovanie sadzieb uz negeneruje dodato¢né danové prijmy. Zistenia
poskytni odporucania pre tvorcov danovej politiky, ako optimalizovat sadzby s
cielom maximalizovat’ prijmy a minimalizovat’ negativne vplyvy na hospodarsky
rast a investicnll ¢innost. Tento vyskum tiez prispieva k komparativnej analyze
fiskalnej efektivnosti v stredoeuropskom kontexte, ¢o umoznuje lepSie pochopit’
dynamiku danovych systémov, ich konkurencieschopnost a mikroekonomické
reakcie firiem na dafiova politiku. Sirsie pochopenie tychto mechanizmov je kI'a¢om
k vytvoreniu udrzatelnej, efektivnej a konkurencieschopnej danovej politiky, ktora
odraza nielen fiskalne potreby Statu, ale aj ekonomické spravanie podnikatel'skych
subjektov.

1. Metodologia

Lafferova ktivka predstavuje hlavny teoreticky konStrukt v ekondmii strany
ponuky. Prvy krat ju pomenoval americky Zurnalista Jude Wanniski. Pomenovanie
dostala podla amerického ekonoma Artura Laffera, ktory ako prvy popisal
myslienku tejto krivky. Znazornuje zavislost medzi objemom vybranej dane pri
urCitej danovej sadzbe. Ide o porovnanie skuto¢ného danového vynosu
a percentualnou danovou sadzbou. Medzi d’alsiu jej vlastnost’ patri to, Ze zachycuje
elasticitu zdaniteI'ného prijmu. Nepriamo urcuje situdciu, kedy mdze Stat danovy
vynos maximalizovat, ked nastavi datiovy systém do optimalneho bodu, ide
o takzvany Lafferov bod. Krivka ma rasticu tendenciu do situacie kedy sa dostane
na uroven Lafferovho bodu, za tymto bodom krivka za¢ina klesat’ [11]. V dlhom
obdobi krivka dokaze dobre reagovat’ na zmeny danovych sadzieb. Krivka obsahuje
dve extrémne situacie. Jednu situdciou predstavuje troven daniovej sadzby nula, pri
com je jasné, ze Stat nema ziadne prijmy. Druhy extrém predstavuje sto percentné
zdanenie, pri ktorom by teoreticky mohol povedat, Ze prijmy budi maximalne.
Avsak pri sto percentnej urovni zdanenia sa bude stracat’ motivacia ekonomickych
subjektov vykondvat’ akukol'vek ekonomicku ¢innost’, pretoze z toho nebudii mat
ziadny uzitok. Pri takejto situacii existuje aj predpoklad, ze podniky prestana
priznavat’ prijmy a za¢nu vznikat’ danové tniky, ¢ize Stat moze prist’ o vynosy z dani
[12].

Obrazok 1. znazoriiuje zmeny v prijme do Statneho rozpoctu v zavislosti od
danového zat'azenia. Krivka danového vynosu znazoriiuje vztah medzi danovou
sadzbou a prijmami Statu. V bode A je dafiova sadzba nulova a vyber dani taktiez
nulovy. Od bodu A po B vynos rastie progresivne, teda rychlejSie ako miera
zdanenia. Medzi bodmi B a C rastie vynos proporcionalne, pricom od bodu C po D
uz len degresivne, teda pomalSie. V bode D §tat dosahuje maximalny vynos (V) pri
optimalnej sadzbe (T3). Po jeho prekroceni zacina vynos klesat’, aj ked’ sa sadzba
dane zvySuje. V bode E je vynos rovnaky ako v bode C, no pri vyssej sadzbe, Co
poukazuje na neefektivnost’ zdanenia. Za bodom E vynos d’alej klesa, az pri 100 %
zdaneni zanika ekonomicka aktivita a vyber dani sa zastavuje. Dalej sa na obrazku
nachadza zakédzana zoéna, tej sa snazi vicSina Statov vyhnut, pretoze existuje
predpoklad, ze by mohlo dojst’ k vel'kym problémom v ekonomike. V zakazanej
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zone su rastiice danové sadzby sprevadzané poklesom vynosov ztejto dane [13].
Podstatou Lafferovej krivky je, ze vysokd miera zdanenia ma negativny dopad na
vykonnost” a ekonomicky rast.

A
Danovy
vynos

© b

e ——————

4,,

Sadzba dane
(%)

L
o
R D
w

|

100%

Obrazok 3: Lafferova krivka

Zdroj: Vlastné spracovanie.

Podl'a Wanniského [14] Lafferova krivka zobrazuje nelinearny vztah medzi
datiovymi prijmami a dafovou sadzbou. Tento nelinedrny vztah sa zvycajne
prezentuje prostrednictvom konkavnej kvadratickej funkcie. Pri empirickych
odhadoch Lafferovej krivky sa tradi¢ne pouziva len daniova sadzba ako vysvetlujica
premennd a danové prijmy ako zavisla premennad, ako je vidiet' v rovnici (1) niZSie:

y=ax?’+bx+c (1)

Kde:

y — danovy vynos,

X — sadzba dane

a, b, c — koeficienty

Existencia Lafferovej krivky si vyzaduje zapornu a vyznamnu hodnotu
koeficientu ,,a* a kladni hodnotu koeficientu b*. Ked’ zaru¢ime tato situdciu, mame
pritomnost’ Lafferovej krivky a mozeme vypocitat’ optimalnu daniova sadzbu, ¢im
ziskame maximalne danové prijmy, ktoré moze dany stat vybrat. Optimalnu sadzbu
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dane ziskame maximalizaciou rovnice (2) (y) k dainovej sadzbe (x) a ta je dand
nasledujucou rovnicou:

__»b 2)

T 2a
Kde:

X — optimalna sadzba dane podl'a rovnice

Dosadenim optimalnej danovej sadzby (x) do rovnice (2) dostaneme optimalne
danové prijmy, ako je mozné vidiet na rovnici (3):

y* =a+ bx* + cx*? 3)

Kde y* predstavuje optimalne danové prijmy.
2. Vysledky

Aby sme zabezpecili porovnatel'nost’ danovych vynosov v casovom rade, vsetky
udaje o skuto¢nych danovych prijmoch boli diskontované na ¢ista sic¢asni hodnotu
(NPV) pomocou priemernej ro¢nej miery diskontu v naSom pripade pdjde o ro¢nu
mieru inflacie ktora bola vo vyske 2,80 %. Tento krok reflektuje klesajiicu hodnotu
peniazi v Case a umoziuje objektivnejSie porovnanie prijmov medzi jednotlivymi
rokmi. Nasledne bola vytvorena regresna rovnica druh¢ho stupiia, ktora zohl'adiuje
predpokladany parabolicky vztah medzi vyskou daiovej sadzby a vySkou Cistych
danovych prijmov. Pre spracovanie bola zvolena kvadraticka funkcia vzh'adom na
teoreticky ramec Lafferovej krivky, ktord ma typicky konkavny tvar. Model sme
vytvorili pomocou softvéru IBM SPSS, do modelu sme vlozili ako zavislu premennti
diskontovany realny prijem a nezavislou premennou bola nominalna sadzba dane z
prijmu. Nasleduje sumarizacia modelu, pri ktorej sme si stanovili hypotézy a hladinu
vyznamnosti:

HO: model je Statisticky nevyznamny
H1: model je Statisticky vyznamny
0=0,5

Tabulka 1. Sumarizdacia modelu a odhad parametrov regresnej rovnice pre Slovensko

Zavisla premenna: diskontovany redlny prijem

sumarizacia modelu odhad parametrov
Rovnica R2 F | df | df | p-hodnota konstanta a b
Kvadraticka 0,23 527 | 2| 30 0,029 902,87 | -30800, 10864

Zdroj: Vlastné spracovanie.
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Sledujeme p-hodnotu testu, ktora v naSom pripade dosahovala hodnotu 0,029
porovname ju s hladinou vyznamnosti o, vidime, Ze je nizSia, takze zamietame
nulovll a prijimame alternativnu hypotézu a teda model je Statisticky vyznamny.
Obrazok 2 zobrazuje Lafferovu krivku pre Slovensko.

1750 A

1500 +

1250 4

1000 -
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500 4

250 1

O T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Obrazok 2: Lafferova krivka pre Slovensko
Zdroj: Vlastné spracovanie.

Vysledna regresna rovnica, ktora vyjadruje vztah medzi efektivnou sadzbou dane
z prijmov pravnickych o0sdb (x) a Cistou sucasnou hodnotou danovych prijmov (y),
nadobudla nasledovny tvar:

y =-30800x2+10 864x + 902,87

Tvar funkcie potvrdzuje ocakavany konkavny charakter Lafferovej krivky. Z
rovnice vyplyva, Ze zvySovanie danovej sadzby ma pozitivny efekt na vynos iba do
urcitej miery; nasledne zacina vynos klesat’ v dosledku poklesu motivacie podnikov
podnikat’, rastu danovych tnikov ¢i presunu ziskov mimo uzemia SR. Na urcenie
maximalneho bodu tejto funkcie (Lafferovho bodu) sme derivovali funkciu a
stanovili jej extrém:

10 864
2-(—30800)

X = =0,1764 = 17,64%

Z toho vyplyva, Ze optimalna danova sadzba, pri ktorej Slovenska republika
dosahuje maximalnu hodnotu danovych vynosov z prijmov pravnickych osob, je
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priblizne 17,64 %. Koeficient determinacie R* = 0,23 ¢o naznaduje, Ze priblizne 23
% variability daflovych vynosov mozno vysvetlit zmenami v danovej sadzbe. Hoci
hodnota nie je vysoka, je akceptovatelna vzhl'adom na to, ze dafiovy vynos je
ovplyviiovany aj inymi faktormi, ako st hospodarsky cyklus, miera zamestnanosti,
danova disciplina ¢i legislativne zmeny.

Rovnako sme postupovali aj pri Pol'sku, do modelu sme vlozili ako zavisla
premennu diskontovany realny prijem a nezavislou premennou bola nominalna
sadzba dane z prijmu. Nasleduje sumarizacia modelu, pri ktorej sme si stanovili
hypotézy a hladinu vyznamnosti:

HO: model je Statisticky nevyznamny
H1: model je Statisticky vyznamny

a=0,05

Tabulka 2: Sumarizacia modelu a odhad parametrov regresnej rovnice pre Polsko

Zavisla premenna: diskontovany redlny prijem

sumarizacia modelu odhad parametrov
Rovnica R2 | F |df|df| p-hodnotal konstanta a b
Kvadraticka 0,281/ 5,27 2|30 0,012 | 143 203,43 | -1 144 332,65| 801 698,79

Zdroj: Vlastné spracovanie.

Na zaklade vysledkov regresnej analyzy bola p-hodnota Statistického testu rovna
0,012, ¢o predstavuje hodnotu nepresahujucu stanoveni hladinu Statistickej
vyznamnosti a = 0,05. Zamietame teda nulovi hypotézu a prijimame alternativnu
hypotézu a teda model je Statisticky vyznamny. Na obrazku 3. mozeme vidiet
Lafferovu krivku pre Pol’sko.
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Obrazok 3: Lafferova krivka pre Polsko

Zdroj: Vlastné spracovanie.

Vysledna regresna rovnica, ktora vyjadruje vztah medzi efektivnou sadzbou dane
z prijmov pravnickych 0sdb (x) a Cistou sucasnou hodnotou danovych prijmov (y),
nadobudla nasledovny tvar:

y=-1144332,65x2+ 801 698,79x + 143203,43

Tvar funkcie vykazuje miernu odchylku od typického konkavneho tvaru
Lafferovej krivky, podobne ako pri Madarsku. Z rovnice vSak vyplyva, Ze
zvySovanie dafiovej sadzby ma pozitivny efekt na vynos iba do urcitej miery;
nasledne zacina vynos klesat’ v dosledku poklesu motivacie podnikov podnikat’,
rastu danovych tUnikov ¢i presunu ziskov mimo uzemia Pol'ska. Na urCenie
maximalneho bodu tejto funkcie (Lafferovho bodu) sme derivovali funkciu a
stanovili jej extrém

801 698,79

- = 0,3503 = 35,039
2-(—1144332,65) L

X =

Na zéklade regresnej analyzy bola pre Pol'sko odhadnuta optimélna sadzba dane
z prijmov pravnickych osob, pri ktorej je danovy vyber maximalizovany, tzv.
Lafferov bod. Tento bod bol stanoveny na turovni 35,03 %, Co naznacluje, Ze
historicky vyber dane by mohol byt teoreticky maximalizovany pri vyssej sadzbe,
nez je aktualne nastavena zakladnad sadzba. Koeficient determinacie pre tento
regresny model bol R? = 0,281, ¢o znamena, ze iba 28,1 % variability realneho
vyberu dane je vysvetlenych zmenami sadzby dane. ZvySnych 71,9 % je
ovplyvnenych dal§imi faktormi, ako st ekonomicky rast, legislativne upravy,
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investiCna aktivita alebo Strukturdlne zmeny v hospodarstve. Tento vysledok
zaroven ilustruje, ze zmeny sadzby mézu mat’ silny dopad na vyber dane, no jej
efekt je modulovany d’al§imi ekonomickymi a legislativnymi faktormi. V kontexte
danovej politiky je tento odhad délezity pre pochopenie, ze prili§ vysoké sadzby
dane nemusia viest’ k maximalnemu vyberu, a poukazuje na potrebu optimalizacie
sadzby dane s ohl'adom na $ir$i ekonomicky kontext.

Zaver

Lafferova krivka predstavuje vyznamny teoreticky nastroj na pochopenie vztahu
medzi daniovou sadzbou a datiovymi prijmami Statu. Na zaklade regresnej analyzy
pre Slovensku republiku a Pol'sko bolo potvrdené, Ze existuje optimalna danova
sadzba tzv. Lafferov bod, pri ktorej Stat dosahuje maximalne mozné danové vynosy.
Pre Slovensko bola tato sadzba odhadnuta na priblizne 17,64 %, pre Pol'sko na
35,03 %. V porovnani s aktualnymi sadzbami dane je vidite'né, Ze Slovensko sa
nachadza blizko Lafferovho bodu, ¢o naznacuje, Ze sucasna danova politika
umoziuje relativne efektivny vyber dane bez vyrazného zniZovania motivacie
podnikov podnikat. Naopak, v pripade Pol'ska je optimalna sadzba vysSia nez
sucasna, ¢o znamena, ze pri zvysSeni sadzby na odhadovanu uroven by teoreticky
mohli, byt dafiové prijmy vyssie, hoci takéto zvySenie by muselo zohl'adnit’ mozné
negativne dopady na podnikatel'ska aktivitu a danovu disciplinu.

Analyza zaroven poukazuje na to, ze danovy vynos je ovplyviiovany nielen
vyskou sadzby, ale aj Sir§Sim hospodarskym kontextom, legislativou a Strukturalnymi
faktormi. Ziskané vysledky zdoraziiuji vyznam optimalizacie danovej politiky a
poskytuju praktické odporucania pre tvorcov danovej legislativy s cielom
maximalizovat’ prijmy Statu bez ohrozenia ekonomickej aktivity. Lafferova krivka
tak zostava relevantnym a uzitocnym konceptom pre analyzu danovej efektivnosti a
strategické rozhodovanie v oblasti fiskalnej politiky.

Grantova podpora

Prispevok bol spracovany v ramci rieSenia projektu KEGA Projekt C. 050ZU-
4/2025: Synergia vvzdelévania a praxe v oblasti finan¢ného uctovnictva a dani
podporou rozvoja Studentskej i¢tovnej a danovej kancelarie

Zoznam pouzitej literatury

[1] GOMEZ, Camilo, Ligia MELO-BECERRA a Hector ZARATE-SOLANO.
Firms’ Responses to Changes in Corporate Income Tax Rates: A Retrospective
of Colombia’s Tax Reforms. Journal of Tax Reform [online]. 2024, 10(2), 417—
434. ISSN 2412-8872, 2414-9497. Dostupné z: doi:10.15826/jtr.2024.10.2.176

[2] SONG, Xiao a Ming YUAN. Save It for a Rainy Day: Evidence from State
Corporate Income Tax Rate Changes. Journal of the American Taxation
Association [online]. 2024, 46(2), 123-149. ISSN 0198-9073, 1558-8017.
Dostupné z: doi:10.2308/JATA-2023-018

88



@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

[3] ZHU, Xiaoyang. Corporate tax competition and innovation: An inverted-U
relationship. Economics Bulletin. 2022, 42(2). ISSN 1545-2921.

[4] MARQUES, Mario, Carlos PINHO a Tania Menezes MONTENEGRO. The
effect of international income shifting on the link between real investment and
corporate taxation. Journal of International Accounting Auditing and Taxation
[online]. 2019, 36, 100268. ISSN 1061-9518, 1879-1603. Dostupné
z: doi:10.1016/j.intaccaudtax.2019.100268

[5] BAKER, Paul L. An Analysis of the Corporate Income Tax Policy of Less
Developed Countries. Scandinavian Journal of Economics [online]. 2018,
120(2), 400-427. ISSN 0347-0520, 1467-9442. Dostupné
z: doi:10.1111/sjoe.12237

[6] SUZUKI, Keishun. Corporate tax cuts in a Schumpeterian growth model with an
endogenous market structure. Journal of Public Economic Theory [online].
2022,  24(2), 324-347. ISSN 1097-3923,  1467-9779.  Dostupné
z: doi:10.1111/jpet.12545

[71 ZAMASLO, Olha. The Role of the Corporate Income Tax in the State Budget
Revenues of Ukraine. Baltic Journal of Economic Studies [online]. 2017, 3(4),
90-95. ISSN 2256-0742, 2256-0963. Dostupné z: doi:10.30525/2256-
0742/2017-3-4-90-95

[8] BEER, Sebastian, Ruud DE MOOIJ a Li LIU. International Corporate Tax
Avoidance: A Review of the Channels, Magnitudes, and Blind Spots. Journal of
Economic Surveys [online]. 2020, 34(3), 660-688. ISSN 0950-0804, 1467-6419.
Dostupné z: doi:10.1111/joes.12305

[9] YANG, James G. S., Leonard J. LAURICELLA a Frank J. AQUILINO. Abuses
and Penalties of a Corporate Tax Inversion. International Journal of Financial
Studies  [online]. 2019,  7(1), 5. ISSN 2227-7072.  Dostupné
z: doi:10.3390/1jfs7010005

[10] HAIJEK, Jan, Karel SAFR, Jiti ROTSCHEDL a Jan CADIL. The Laffer
Curve Decomposed. Ekonomicky casopis [online]. 2021, 69(3), 306-326.
ISSN 0013-3035, 2729-7470. Dostupné z: doi:10.31577/ekoncas.2021.03.05

[11] KOVAC, Filip. Lafferova krivka — teéria a prax. In: PROBLEMS AND
PROSPECTS  OF TERRITORIES’ SOCIO-ECONOMIC DEVELOPMENT.
2013. ISBN 978-966-2261-48-6.

[12] MACH, Petr. On the Origin of the Laffer Curve O ptvodu Lafferovy
ktivky. ACTA VSFS. 2019, 13.

[13] LAFFER, Arthur. The Laffer Curve: Past, Present, and Future. The Heritage
Foundation [online]. 2004 [vid. 2025-10-14]. Dostupné
z: https://www heritage.org/taxes/report/the-laffer-curve-past-present-and-future

[14]  WANNISKI, Jude. Taxes, Revenues, and the Laffer Curve. National Affairs
Inc. 1978, (50). ISSN 0033-3557.

&9



@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

ANALYZA SUCASNYCH TRENDOV A
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Abstract. Tato Stadia analyzuje stiCasné trendy a perspektivy inteligentnych sluzieb
v Zilinskom kraji so zameranim na inteligentné mesta, inteligentni mobilitu a
elektronicku verejntl spravu. Hodnoti implementaciu tychto rieSeni a ich vplyv na
zlepSenie verejnych sluzieb, kvalitu Zivota a udrzateI'ny rozvoj. Zistenia ukazuju, ze
Zilina aktivne zavadza inovativne projekty na optimaliziciu dopravy, parkovania,
zniZenie spotreby energie a emisii. Stidia okrem toho zdoraziiuje doleZitost
spoluprace medzi vzdelavacimi inStiticiami a miestnymi samospravami s cielom
zlepsit' digitalne zru¢nosti a pripravenost’ na inteligentné technologie. Poskytuje
odporucania pre d’alsi rozvoj inteligentnych sluzieb v regione.

Keywords: inteligentné sluzby, Zilinsky samospravny kraj, inteligentné mesta.

Abstract. This research analyses current trends and future perspectives of smart
services in the Zilina region, focusing on smart cities, smart mobility, and e-
governance. It evaluates the implementation of these solutions and their impact on
improving public services, quality of life, and sustainable development. The findings
show that Zilina is actively adopting innovative projects to optimize transportation,
parking, reduce energy consumption, and lower emissions. Additionally, the study
highlights the importance of collaboration between educational institutions and local
governments to enhance digital skills and readiness for smart technologies.
Recommendations for further development of smart services in the region are
provided.

Keywords: smart services, Zilina Self-Governing Region, smart cities.

JEL Classification: O30, P25, R58
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Introduction

Smart services represent a class of digitally enabled public and private services
that leverage advanced technologies—such as the Internet of Things (IoT), data
analytics, and digital governance—to optimise regional performance, quality of life,
and sustainability. At the global level, smart governance and smart city initiatives
aim to improve the accessibility of public services, the efficiency of infrastructure,
and citizen participation in decision-making processes [1].

Although the characteristics and components of smart services vary, they are
typically considered to be data-driven and customer-centric, delivered across
organisations and sectors. These services are characterised by the integration of
advanced technologies, including artificial intelligence, internet of things, and big
data analytics, which enable adaptation to individual user needs. Smart services are
not limited to a single market segment; rather, they are flexible and applicable across
multiple industries, ranging from healthcare and retail to transportation.

The emergence of smart services has largely been driven by the development of
new intelligent products, improved cybersecurity and encrypted data transmission,
advanced data analytics models, and customer-oriented business models. New
intelligent products that combine artificial intelligence, loT, and other advanced
technologies have enabled the creation of services capable of adapting to customer
needs in real time and responding to requests in an automated manner.

Enhanced cybersecurity and encrypted data transmission play a crucial role in the
development of smart services, as they enable the secure processing and transfer of
sensitive information between customers and service providers. These technologies
support the protection of personal data, help prevent fraud, and strengthen user trust
in digital environments.

1. Theoretical background

Modern cities constitute complex socio-technical systems composed of
interdependent components, including dense populations, economic actors,
multimodal transport networks, communication infrastructures, public services, and
utilities. Accelerating population growth and urbanisation generate technical, social,
economic, and organisational pressures that can undermine both the economic and
environmental sustainability of urban areas. The rapid expansion of many cities has
contributed to persistent traffic congestion, increased pollution, and widening social
inequalities [2].

Within this context, scholarly and policy debates have increasingly focused on
the extent to which technology-driven solutions, together with new approaches to
urban planning and everyday living, can support the long-term sustainability and
prosperity of metropolitan regions [3-6]. In particular, the concept of Smart Cities
(SCs) has gained substantial attention and is frequently framed as an emerging
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paradigm for intelligent urban development and sustainable socio-economic growth
[7]. Its conceptual roots are often associated with the Smart Growth Movement of
the late 1990s [8].

Despite the growing prominence of SCs in discussions about the future of cities,
the heterogeneous implementation of smart city initiatives across countries with
diverse needs and institutional contexts—both developed and developing—
complicates the establishment of universally accepted definitions and globally
consistent trends. Consequently, there is no overarching consensus regarding the
meaning of a smart city or its defining characteristics. Nevertheless, a broad
agreement exists that SCs are strongly associated with the extensive adoption of
Information and Communication Technologies (ICT), which enable cities to
optimise resources and improve performance across multiple urban domains.

Given the absence of a unified conceptual framework, analysing the global
diffusion of SC initiatives may provide valuable insights into their common features
and emerging trajectories, thereby contributing to the ongoing academic debate.
Importantly, such analysis also highlights that the dissemination of SC initiatives is
constrained by multiple barriers. Evidence reported by The Economist (2013)
indicates that most companies operating in the market for city-oriented ICT
solutions did not meet their revenue targets between 2010 and 2013, suggesting
persistent economic and implementation challenges within this domain [9].

2. Methodology

This study uses a qualitative case-study design to examine the development and
implementation of smart services in the Zilina Self-Governing Region. The case-
study approach is suitable because smart services represent a complex
transformation integrating technological infrastructure, data-driven decision-making,
institutional capacity, and citizen-oriented service delivery. The analysis focuses on
three key areas of regional smart development: smart cities, mobility, and e-
governance, including practical examples such as traffic management in Zilina, the
integrated IDS PLUS transport system, and digitalization measures in regional
governance projects.

The research is based on secondary data collected through desk research,
including strategic documents, publicly available descriptions of projects, and
information from digital platforms. The data were analyzed using a thematic
framework that identifies enabling factors and implementation barriers.

The study evaluates the development of smart services across seven areas:
infrastructure, data and analytics, public services, education and employment, the
environment, regional cooperation, and financing. These dimensions are
summarized as opportunities and challenges, enabling the interpretation of factors
such as the expansion of digital infrastructure (5G, fiber-optic networks), the use of
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IoT and big data, and the application of advanced analytical tools (including digital
twins).

3. European Framework for Smart Cities

The European Commission supports the digital transformation of cities and
communities through a portfolio of instruments that combine technological toolkits,
data infrastructures, procurement support, and community-based governance
mechanisms.

A key contribution is the EU Local Digital Twins Toolbox, which provides
reusable tools, reference architectures, open standards, and technical specifications
to enable cities and local communities to develop Al-enabled local digital twins.
Such digital twins can be used to simulate and evaluate alternative urban scenarios,
including potential impacts on traffic flows, air pollution, and public health
outcomes. To complement technical deployment, the Commission also promotes
the Online Procurement Helpdesk for Cities, a targeted support service aimed at
improving digital readiness and advancing the digital maturity of cities and
communities in the early stages of transformation [10].

The Commission further advances citizen engagement through CitiVERSE, a
digital environment that leverages virtual and augmented reality technologies to
allow residents to explore their cities and assess the potential implications of
planned interventions. CitiVERSE is being shaped through EU co-funding of four
pioneering projects—x-CITE, SENSE, CU, and 3DxVERSE—which collaborate to
align approaches, share knowledge, and generate a complementary ecosystem
supporting Europe’s future digital urban spaces [10].

In addition to technological infrastructures, the Commission fosters collaborative
governance through networks such as the Smart Communities Network, which
connects organisations representing cities and municipalities across all 27 EU
Member States. This network supports early-stage digital transformation by
strengthening connectivity, knowledge exchange, and operational efficiency in
urban governance. Similarly, the Living-in.EU movement provides a city-led
collaborative platform that accelerates citizen-centred digital transformation by
promoting open, interoperable, and reusable digital solutions for addressing shared
societal challenges [10].

Finally, the DIGITAL programme serves as a core EU funding mechanism
supporting the above initiatives through dedicated calls for proposals aimed at
expanding digital technologies for businesses, citizens, and public administrations
[10].

4. Smart Cities in Zilina Region

The implementation of smart solutions in the Zilina Region has been developing
dynamically, with a primary focus on smart cities, smart mobility, and e-
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governance. In the field of smart cities, the region has implemented projects aimed
at modernising public lighting, deploying intelligent transport systems, and
improving waste management governance.

Within smart mobility, the region supports the development of cycling
infrastructure, the introduction of intelligent parking systems, and the promotion of
public transport in order to reduce traffic congestion and improve accessibility for
residents.

The Zilina Self-Governing Region actively promotes the development of smart
cities through the Regional Innovation and Smart Strategy 2021+, which focuses on
the systematic use of modern technologies to improve public services and develop
infrastructure [12].

In the context of intelligent solutions, the city of Zilina represents a significant
example, having invested substantial financial and organisational resources into the
modernisation of urban public transport. In September 2019, Zilina became the first
city in Slovakia to launch an active public transport priority project at nine
signalised intersections. In the area of smart mobility, projects implemented in the
Zilina Region focus on optimising transport systems, including the deployment of
intelligent elements of public lighting and traffic management systems [11,13].

An important role is also played by the development of cycling infrastructure and
the introduction of intelligent parking systems, which contribute to reducing
congestion and improving the accessibility of transport services for residents. In a
broader context, these measures support sustainable mobility and reduce the
negative externalities associated with private car transport [13].

Oprojekte  Kontakty EN SK

UDALOSTI V DOPRAVE PRACE NA CESTE A UZAVERY 'UROVEN DOPRAVY
V meste akdusine i jo tiadna Uzéver
R 01.06.- 31.05. 2020 00:00

KAMERY |

BYTEICA

Figure 4. City dashboard: overview of smart management of municipal
services in Zilina.

Source: [11]
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A key component of Zilina’s intelligent transport ecosystem is the integration of
transport data and related information services into the Invipo software platform,
which serves as a tool for supporting informed passenger decision-making and
operational traffic management. The platform is accessible through the Smart Zilina
mobile application and via the web interface smart.zilina.sk, and its functionalities
are used both by residents and by the public transport operator’s dispatching units
[14].

4.1 Integrated Transport System IDS PLUS

The integrated transport system IDS PLUS represents a modern regional mobility
ecosystem that comprehensively manages and coordinates public transport in the
Zilina Self-Governing Region, with the objective of increasing accessibility,
passenger comfort, and overall travel efficiency. The system operates as an
integrated fare and information framework that covers multiple transport modes—
ranging from urban bus services and regional bus transport to rail services—under a
unified tariff regime and digital service environment. In the summer of 2025, the
original system was expanded and consolidated under the name IDS PLUS, thereby
creating a unified transport network covering the entire territory of the Zilina
Region, including the Orava and Liptov sub-regions [15].

The main innovative feature of IDS PLUS is fare integration, which enables
passengers to use a single ticket within defined fare zones regardless of the operator
or mode of transport. This approach reduces barriers to transfers between different
transport services and simplifies the fare structure, which is consistent with the
principles of intermodality. The system connects multiple operators, including
“Slovenska autobusova doprava Zilina” (SAD Zilina), “Zelezniéna spoloénost
Slovensko” (ZSSK), The Public Transport Company of the City of Zilina (DPMZ),
The Public Transport Company of the City of Martin (DPMM), ARRIVA Liorbus,
and Umbrella City Lines SK, ensuring coverage of both urban and regional routes
within the integrated framework [15].

Digital tools constitute a key component of IDS PLUS. In particular, the IDS
PLUS mobile application provides passengers:

e aclear journey planner with the option to display real-time delays and route
details,

e the ability to purchase electronic tickets, including single-ride, daily, and
season tickets valid across all participating operators,

® QR code integration for ticket inspection,

e notifications on service changes and operational updates directly within the
mobile interface.

By extending IDS PLUS across the entire Zilina Region, including cities such as
RuZzomberok (which became part of the system from November 2025), a unified
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platform for public transport is being established with the potential to reduce private
car use and mitigate environmental externalities associated with congestion and
emissions [15].

4.2 E-governance in the Zilina Self-Governing Region

At the level of regional governance, the Zilina Self-Governing Region has
implemented the project “Intelligent and Better Zilina Self-Governing Region” since
2020. The strategic objective of this initiative is to improve the efficiency of
regional management and enhance the performance of regional competences. The
project is supported by the Operational Programme Effective Public [12-14].

Within the implementation framework, a set of activities is being carried out to
develop intelligent services and strengthen the ability of public administration to
respond to citizens’ needs through digitalisation, data-driven management, and
process optimisation. A practical example is the pilot implementation of
an intelligent parking system in the city of Zilina. The system is based on the
installation of sensors that detect parking space occupancy, thereby supporting more
effective parking management and reducing the time spent searching for available
parking [12].

In addition, a SMART cultural development concept is being prepared in the
region, focusing on the use of modern technologies to improve access to cultural
services, expand opportunities for citizen participation, and enhance the quality of
cultural infrastructure [13].

E-governance represents an important instrument for the modernisation of public
administration in the Zilina Region, as it enables simplification of administrative
procedures, increases service accessibility, and strengthens transparency in
governance [12,13].

Within e-governance, the above-mentioned project “Intelligent and Better Zilina
Self-Governing Region”, launched in May 2020, remains a central instrument. The
project aims to improve the efficiency of regional governance and the execution of
competences, with an emphasis on prudent use of public resources and the
enhancement of service quality [13].

Another pillar of the project is staff training, under which more than 500 internal
employees and staff of affiliated organisations have been trained. The training
programmes focused on developing digital competencies, soft skills, and supporting
adaptation to organisational changes.

The project is financed through the Operational Programme Effective Public
Administration, with total financial support exceeding EUR 2.3 million,
highlighting its strategic relevance in the context of regional modernisation and the
implementation of intelligent governance principles [13].
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The implementation of smart solutions in the Zilina Region is also reflected in
specific municipal initiatives. In the city of Martin, reconstruction of selected
problematic intersections is underway, including the introduction of intelligent
traffic signals designed to optimise traffic flows and reduce congestion. At the same
time, Martin has developed activities aimed at strengthening the digital readiness of
residents, for example through digital literacy courses organised by the regional
library, which support the ability to use digital services and technologies in everyday
life [13].

In Dolny Kubin, an important step towards sustainable mobility has been the
installation of electric vehicle charging stations integrated into public lighting poles,
supporting the development of electromobility and reducing greenhouse gas
emissions. Socially oriented initiatives have also been implemented, such as the
establishment of a centre supporting employment opportunities for people with
disabilities, contributing to inclusion and equal opportunities in the regional labour
market [13].

The city of RuzZomberok focuses on supporting innovation and the start-up
ecosystem, which can contribute to strengthening the local economy, diversifying
employment opportunities, and improving regional competitiveness [13].

Additional examples of smart solutions include the CleverNET project in Zilina,
implemented by the University of Zilina in cooperation with CITIQ. The project
uses a sensor network to monitor traffic and climate data, as well as selected public
spaces. The collected data can serve as a basis for analytical evaluation, planning,
and more efficient city management, and the project represents a potential model
applicable to other cities seeking to develop data-driven solutions [13].

4.3 Opportunities and Challenges for the Development of Smart
Services in the Zilina Region

The development of smart services in the Zilina Region represents a complex
process that depends on the simultaneous fulfilment of technological, organisational,
financial, and societal prerequisites. Given the nature of smart solutions—based on
digitalisation, data integration, and automated decision-making—their
implementation should be analysed as a multidimensional transformation of public
services.

Table 1. Opportunities and Challenges for the Development of Smart Services in
the Zilina Region

Area Opportunities Challenges
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Infrastructure Deployment of 5G and fibre-optic Insufficient coverage in remote areas
networks — Use of edge computing for — High investment costs for network
fast data processing modernisation
Data and Use of big data and IoT to optimise Data system interoperability issues —
analytics services — Implementation of digital Concerns about personal data

twins for regional modelling

protection and cybersecurity

Public services

Digitalisation and optimisation of
service delivery through smart solutions

Public resistance to technological
change — Insufficient digital literacy
among residents

Education and

Introduction of digital learning

Shortage of qualified specialists in

employment platforms — Support for lifelong smart technologies — Low
learning in IT and smart technologies ~ motivation of young people to work
in technology-related sectors
Environment Sensor-based monitoring of air and High costs of implementing green
water quality — Efficient management  technologies — Resistance to
of waste systems and energy behavioural changes related to
consumption environmental protection
Regional Building partnerships among cities, Fragmentation of decision-making
cooperation municipalities, and the business sector  across levels of self-government —

— Use of EU funds to support smart
projects

Insufficient coordination between
the public and private sectors

Financing and
investment

Access to national and European funds
for digitalisation — Opportunities for
public—private partnerships (PPP)

Complexity of administrative
procedures for obtaining funding —
Concerns about investment returns
in the short term

Source:Autors

Key opportunities primarily lie in the development of digital infrastructure (5G,
fibre-optic networks, edge computing), the expansion of data-driven approaches
(IoT, big data), and the application of advanced analytical tools, including digital
twins. These elements create the preconditions for optimising public services,
increasing process efficiency, and supporting sustainable development at the
regional level [14].

At the same time, significant implementation constraints have been identified,
particularly uneven infrastructure coverage in peripheral areas, high investment
costs, and insufficient interoperability of data systems. Critical risks also include
issues related to personal data protection and cybersecurity, which affect public trust
and the stability of digital services. From a societal perspective, barriers include
lower levels of digital literacy among residents and potential resistance to
technological change [14].
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From the perspective of the long-term sustainability of smart solutions, the
availability of qualified human resources, effective coordination across different
levels of self-government, and the capacity to efficiently leverage external funding
mechanisms—including European funds and PPP models—are decisive [14].

Conclusion and Discussion

This study examined the development of smart services in the Zilina Self-
Governing Region, highlighting the region as an example within the broader
European smart city context. The findings emphasize that smart services should not
only be seen as technological solutions but as socio-technical and institutional
innovations that restructure public service delivery through data integration,
automation, and citizen-centred design. The effectiveness of these initiatives
depends on governance capacity, coordination across sectors, and the ability to
translate digital inputs into measurable public value.

The European Commission supports local and regional digital transformation
through frameworks such as the EU Local Digital Twins Toolbox and the European
Data Space, which promote interoperability, standardization, and scalable smart
solutions. For regions like Zilina, alignment between local and regional governance
is essential for success.

The Zilina Region is advancing in the implementation of smart services,
especially in smart mobility and e-governance. The city of Zilina’s intelligent
transport management, such as the real-time prioritization of public transport,
illustrates a shift towards adaptive management. However, barriers such as uneven
digital infrastructure, high modernization costs, limited data interoperability, and
social resistance remain challenges to scalability.

In conclusion, the Zilina Region is developing a coherent smart services model
combining smart mobility innovations, regional transport integration through IDS
PLUS, and governance modernization. The long-term success of these initiatives
will depend on strengthening governance coordination, ensuring data
interoperability, and securing stable funding. Future research should incorporate
primary data to better measure the impact and sustainability of smart services in the
region.
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Abstrakt. Vzdelavanie v oblasti civilnej ochrany je dolezitym prvkom pripravy na
mimoriadne udalosti, ako aj ich rieSenia a zvladania. Na zabezpecenie ochrany
zivota, zdravia a majetku je nevyhnutné, aby sa obyvatelia v tejto oblasti priebezne
vzdelavali. Spravne nastavenie vzdelavacieho procesu, vyber vhodnych metod a
pomoécok umoznuje lepSie pochopenie problematiky a jej efektivne vyuzitie v praxi.
Medzi vhodné vzdelavacie pomocky patria aj moderné technoldgie, ktoré je mozné
aplikovat’ v procese vyucby. Jednou z nich je trojrozmerna tlac. Tato technologia
umoznuje vytvarat' rdézne predmety podporujuce vzdelavanie, hlbsie porozumenie
tétme a v neposlednom rade aj samotné vyuzitie pri odstraniovani nasledkov
mimoriadnych udalosti.

Kracové slova: civilna ochrana, mimoriadna udalost, trojrozmerna tlac,
vzdelavanie

Abstract. Education in civil protection is an important element in preparing for,
responding to, and managing emergencies. To ensure the protection of life, health,
and property, it is essential for residents to receive continuous training in this field.
Properly setting up the educational process and selecting suitable methods and tools
enables better understanding of the subject matter and its effective application in
practice. Modern technologies that can be incorporated into the learning process also
serve as suitable educational tools. One such technology is three-dimensional
printing. This technology makes it possible to create various objects that support
education, enhance understanding of the topic, and, not least, can be used directly in
the process of dealing with the consequences of emergencies.

Keywords: civil protection, emergency, three-dimensional printing, education
JEL Classification: 120, F52, H12
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Uvod

Vzdelavanie predstavuje jednu zo zakladnych uloh civilnej ochrany. Spravne
nastaveny vzdeldvaci proces spolu s vhodne zvolenymi pomodckami umoziuje
efektivnu pripravu na rézne mimoriadne udalosti. Prave didaktické pomdcky
zohravaju kl'acovu ulohu pri pochopeni problematiky, ktora je v oblasti civilnej
ochrany mimoriadne rozsiahla a zahfia Siroké spektrum tém. Preto je nevyhnutné
prisposobit’ im aj pouzivané vzdelavacie ndstroje. S mnastupom modermnych
technologii sa otvaraji nové moznosti, ako modernizovat vyucbu a priblizit
Studentom zlozité situacie realistickej$im spdsobom. Technolodgie, akymi st 3D tlac,
virtualna realita ¢i r6zne simula¢né softvéry, poskytuju lepsi prehl'ad o témach, ako
su evakudcia, ukrytie, organizacia sil a prostriedkov ¢i konstrukcia a usporiadanie
ukrytov civilnej ochrany. Cielom vzdeldvania v oblasti civilnej ochrany je
zabezpecit’ pripravenost’ nielen u ziakov zakladnych, strednych a vysokych §kol, ale
aj u Sirokej verejnosti, aby dokazali adekvatne reagovat’ na vznik a priebeh
mimoriadnych udalosti. Pripravenost’ pritom tvori neoddelitelna sucast cyklu
krizového riadenia. Jej efektivita zavisi nielen od urovne vzdelavania, ale aj od
dostupnych prostriedkov, ktoré je mozné vyuzit’ pri rieSeni nasledkov mimoriadnych
udalosti. S prichodom trojrozmernej tlace sa zabezpecovanie pomodcok pre
vzdelavaci proces, ale aj roznych predmetov pre potreby obyvatel'stva, stava
jednoduchsim a dostupnejSim. Tato technolégia umoziiuje vytvarat modely a
objekty priamo podla poziadaviek danej témy vyucby, pricom nevyzaduje nakup
drahych licencii ¢i pravidelné aktualizacie softvéru, ako je to v pripade virtudlnej
reality. Problematika civilnej ochrany nie je len o teoretickych poznatkoch, ale
vyzaduje aj vizualizdciu a modelovanie, ktoré dokazu zlepsit pochopenie
jednotlivych javov a suvislosti. Implementovanie novych technologii, akou je 3D
tla¢, je v sucasnosti beznym trendom, kedZe sa investuje do moderného a
inovativneho vzdeldvania. Civilna ochrana by nemala byt vynimkou, najmé v Case,
ked’ sa vyskyt mimoriadnych udalosti zvysuje. Clanok sa bude zaoberat integraciou
3D tlace do vzdelavania o problematike civilnej ochrany a moznost'ami jej vyuzitia
pre Studentov.

1. Charakteristika a princip fungovania 3D tlace

Civilnd ochrana je definovana podla zdkona ¢. 42/1994 ako komplex uloh,
opatreni a Cinnosti zaoberajicich sa zabezpeCenim ochrany zdravia, Zivota
obyvatel'ov a rovnako aj majetku ¢&i Zivotného prostredia. Ulohy je mozné rozdelit’
na viacero Ccasti, kde vyznamné postavenie zohrava prave pripravenost
a vzdelavanie [1]. Civilni ochranu definuju viaceri autori. Podl'a Pietreka je civilna
ochrana chapana ako suhrn operacii uskuto¢nenych Statnymi organmi, zachrannymi
a bezpecnostnymi zlozkami ale aj r6éznymi humanitarnymi organizdciami Cc¢i
obyvatel'stvom v snahe zabezpeCit ochranu spolo¢nosti ako celku.[2] Naopak
Skrabacz a Woloch popisuju Ze civilnd ochrana je interdisciplindme zoskupenie
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¢innosti a tloh vykonavanych subjektami Statnych organov s cielom ochranit’ zivot,
zdravie, majetok azivotné prostredie pred akymkol'vek potencionalnym
nebezpecenstvom [3].

Vzdelavanie zohrava v ramci cyklu krizového riadenia vyznamnu poziciu.
Podporuje pripravenost’, ktora je zakladnym prvkom tohto cyklu. Je preto potrebné
aby vyber vzdelavanie bol efektivny a spravne vykonany. Vhodny vyber spdsobu
vzdelavania dokéaze zabezpecit' Ze vsetci Ucastnici cyklu krizového riadenia buda
pripraveni na vznik mimoriadnej udalosti. Tymto sa mozu znizit’ skody ¢i straty na
zivotoch nakolko obyvatelia ale aj zdchranné zlozky budu vediet’ reagovat’. Skolsky
zakon ¢. 245/2008 definuje vzdeldvanie ako cielavedomy proces poskytovania
informécii a poOsobenia na rozvoj dietata alebo Studenta v sulade s jeho
schopnost’ami, predpokladmi, ktoré podporuju jeho snahu o vytvorenie osobnosti.[4]
Kacer popisuje vzdelavanie v oblasti civilnej ochrany dokaze poskytnut’ studentom a
jednotlivcom poznatky a zrucnosti v danej problematike, ktoré¢ im dokazu pomoct’
zvladat mimoriadne udalosti.[5] V civilnej ochrane su zavedené urcité plany,
postupy a metddy ako by mali reagovat’ obyvatelia ale aj bezpecnostné zlozky pocas
vzniku réznych mimoriadnych udalosti. Do tychto postupov je preto vhodné
zavadzat’ nové technologie a nastroje na zlepSenie pochopenia vzniknutej udalosti.
Integrovanie novych technolégii je zdihavi proces, na ktory treba mat’ vyskolenych
T'udi [6].

Trojrozmerna tla¢ (3D) je popisovana ako aditivny vyrobny proces vychadzajici
z tvorby trojrozmernych objektov pomocou pouzitia digitdlnych programov a
suborov. Material (plast, sklo, kov) je nanasany po vrstvach, ktoré sa spajaji pri
vysokej teplote a tym sa vytvara hotovy vyrobok [7]. Technoldgia 3D tlace
poskytuje vytvaranie rychlych ajednoduchych navrhov. Tieto navrhy je mozné
prisposobovat’ priamo poziadavkam zakaznika, ¢im sa skracuje Cas a aj znizuju sa
naklady [8]. Pouzivanie 3D technolégie vo vzdelavacom procese prindsa, zZe
vzdelavanie je putavejsie, zdbavnejSie, viac odbornejSie a poskytuje nové pohlady
na problematiku. Aplikovanie 3D tlac¢e do vzdelavacieho procesu je v sucasnej dobe
Coraz viac vyuzivané [7]. 3D tla¢ dokaze skvalitnit’ vzdelavaci proces a zaroven
zabezpecit' aj adekvatnu pripravu v oblasti civilnej ochrany a inych oblasti. V oblasti
vzdelavacieho procesu na useku civilnej ochrany sa dokéze 3D tla¢ vyuzivat' pre
tvorbu zmenSenych 3D modelov, madap, prostriedkov individualnej ochrany,
zmensSenych modelov technologickych zariadeni v podobe sirén, protipovodnové
zabrany ¢i roznych prierezov budov alebo aj simulovanie zemetraseni [9].

V ramci vyuzivania 3D tlace vo vzdelavacom procese existuje viacero vyhod
spojenych so zavadzanim tejto technoldgie. Medzi najdolezitejSie patria ziskanie
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vacsieho zaujmu Studentov o dana problematiku, zjednodusenie a lepSie pochopenie
uciva, prenasanie teoretickych poznatkov do redlnej praxe, zlepSenie pripravenosti
Studentov a moznost’ vyroby velkého mnozstva vzdelavacich pomocok [10].

Jednou z d’alsich vyhod zavedenia 3D tlace do vzdelavania je, Ze Studenti maju
slobodu mysliet, tvorit’ a navrhovat’ r6zne prototypy, modely. Tym pretvaraji svoje
predstavy o problematike do realnej podoby. Takato technologia zabezpecCuje
zvySenie zaujmu u tych, ktori uprednostiiuju praktické skusenosti pred teoretickymi
poznatkami [10]. Spolo¢nost XVR, ktorda sidli v Holandsku, patri k lidrom
poskytovania vzdelavania a Skolenia v oblasti verejnej bezpecnosti. Vedenie si
uvedomuje, Ze na zabezpeCenie kvalitnej pripravy a vzdeldvania musi vytvarat
urcité pomocky, scenare a tréningy, aby boli Studenti pripraveni zvladat vsetky
mimoriadne udalosti. Pomocou 3D tla¢e digitdlnu vodnu trysku. Nastroj je
implementovany do vzdelavania buducich hasi¢ov a jeho vyhodou je, Ze sa pouziva
bez skuto¢ného ohna, ¢o ma za nasledok zvysSenie bezpecnosti pre kadetov [11].

2. Nazory vysokoskolskych Studentov na integraciu 3D tlace do
vzdelavania

Zamerom c¢lanku bolo ziskat’ nazor vysokoskolskych Studentov na integrovanie
3D tlace do vzdelavacieho procesu na tseku civilnej ochrany. Idedlne podmienky
pre vyplnenie dotaznika poskytla Fakulta bezpe¢nostného inZinierstva Zilinskej
univerzity v Ziline. Prave tato fakulta sa zameriava na problematiku civilnej ochrany
a ochrany obyvatel'stva. Dotaznik bol distribuovany poc¢as vyucby predmetu Civilna
ochrana. Zber dat prebiehal od 10. do 17. novembra 2024. Dotaznik vyplnilo 277
respondentov. Z toho tvori 65 % muzov (n = 180) a 35 % zien (n = 97). Priemerny
vek Studenta bol 20. Podla katedier vyplnilo dotaznik 48% z katedry krizového
manazmentu, 35% z katedry poziarneho inzinierstva a zvysnych 17 % tvorilo
Studentov katedry bezpecnostného manazmentu. Najviac zastipeni boli Studenti 1.
roc¢nika 41% , nasledne 2. ro¢nik 32% a zvys$nych 27% boli Studenti 3. rocnika.
Predmet civilna ochrana na ktorom sa Studenti naucia ako zabezpecit' ochranu
zivota, zdravia, majetku ¢i ako riadit’ mimoriadnu udalost’ absolvovalo 39 (14%).
127 (46%) Studentov uviedlo, Ze predmet prave navstevuje a zvySnych 40% (111
Studentov) uviedlo, ze predmet bude len absolvovat. Tento udaj je dolezity pre
ziskavanie nazorov v implementécii 3D technologie do oblasti civilnej ochrany a
krizového manazmentu. Otazky boli kombinaciou kontinudlnej, nominalnej a
ordindlnej odpovedi. Obrazok ¢.1 Zobrazuje otdzku zamerani na hodnotenie
dolezitosti vzdelavania na useku civilnej ochrany, kde 1 predstavuje neddlezité a 5
vel'mi dolezité.
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Stupeii dolezitosti

Obrazok ¢. 5 Hodnotenie dolezitosti vzdelavania civilnej ochrany

Obrazok ¢.1 zobrazuje ako Studenti hodnotia délezitost’ vzdelavania na useku
civilnej ochrany. Viac ako 200 Studentov povazuje vzdelavanie o problematike
civilnej ochrany za délezité. Je to spdsobené tym, Ze Studenti si uvedomujii mozné
nebezpedenstva, ktoré na nich mozu vplyvat potas mimoriadnej udalosti. Studenti
tym davaji najavo, Ze je nutné aby boli dostatocne pripraveni celit’ nasledkom
mimoriadnej udalosti a poskytniit’ pomoc nie len seba ale aj ostatnym. Nasledujuca
otazka bola zamerana na implementovanie 3D tlace do vzdelavacieho procesu ¢o
zobrazuje obrazok ¢. 2.

1% 1%

28%~ 36%

34%

@Ano OSkér ano @Som neutrilneho nizoru MSkoér nie @Nie

Obrazok ¢. 6 Nazor na zavedenie 3D tlace do vzdelavania

Na obrazku €. 2 su znazornené odpovede Studentov na implementovanie 3D tlace
do vzdelavacieho procesu na useku civilnej ochrany. 70% (193) respondentov by
uvitalo aby technolégia 3D tlate bola integrovana do vzdelavania. 28% (78)
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respondentov su neutralneho nazoru. Vysledok otazky je sposobeny tym, Ze vécsia
Cast’ respondentov sa s technoldgiou 3D tlace stretla uz alebo priamo si davali
vytvarat’ komponenty na strednych Skolach. Zvys$ni Studenti technologiu bud’
nepoznaju alebo neprejavovali zaujem sa informovat’ ohl'adom novych technoldgii.

Zaver

Vzdelavanie je dolezitym prvkom v ramci zabezpeCenia pripravenosti na
mimoriadne udalosti. VyuZivanie vhodnym pomocok sa vzdelavanie stava
atraktivnejSie a lepSie na pochopenie. Nové technologie ako je napriklad
trojrozmerna tla¢ predstavuju pre vzdelavanie civilnej ochrany vhodny prostriedok
na skvalitnenie poskytovania informacii ¢i zlepSenie vizualizicie preberane;
problematiky. Nasvedcuju tomu aj vysledky z dotaznika, kde viac ako 200 Studentov
povazuje prave vzdelavanie za zdkladny bod pri ich priprave na zvladanie
mimoriadnych udalosti. Za implementovanie 3D tlace do vzdelavania je cez 70%
(193) studentov. Tento ndzor je mozné posudit’ podl'a toho, Zze technoldgia 3D tlace
je vhodnym prostriedkom, ktory by teoreticky vyklad problematiky a pretavoval by
ho do fyzickej podoby. Viaceri autori popisuju integrovanie 3D tlace ako prinosné a
efektivne. [12,13,14]. 3D tla¢ dokaze vytvarat predmety, ktoré bezné pomdcky
nedokazu poskytnut’ a tym tak prispieva k lepSiemu pochopeniu uciva a ziskaniu aj
inych pohladov na problematiku. Vdaka tejto technologie je mozné aj viacej
Studentom priblizit’ civilni ochranu na skolach.
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Abstrakt. Prispevok analyzuje vyskyt intoxikacii deti a mladeZe v Zilinskom kraji v
rokoch 2019 — 2024 a porovnava ich s celoslovenskymi trendmi. Hodnotené st
intoxikacie alkoholom, kanabinoidmi, sedativami, halucinogénmi, tabakom,
rozpustadlami a pripady kombinovaného uZzitia viacerych psychoaktivnych latok.
Vysledky ukazuji rozdiely vo frekvencii a dynamike jednotlivych diagnéz, pricom
najvyraznejSie problémy sa vyskytuji u mladistvych. Identifikované trendy
poukazuji na potrebu posilnenia preventivnych opatreni a koordinacie medzi
zdravotnickymi a socidlnymi institiiciami s cielom znizit’ zdravotné rizika spojené s
uzivanim psychoaktivnych latok v detskej populécii.

KPucové slova: intoxikacie, maloleti a mladistvi, vyjazdy zdravotnej zachrannej
sluzby, hospitalizacie

Abstract. The article analyses the incidence of intoxication among children and
adolescents in the Zilina region between 2019 and 2024, and compares it with
nationwide trends. The evaluation encompasses the assessment of alcohol,
cannabinoid, sedative, hallucinogenic, tobacco, solvent, and cases of combined use
of multiple psychoactive substances. The results indicate disparities in the frequency
and dynamics of individual diagnoses, with the most significant problems occurring
among adolescents. The identified trends indicate the necessity to reinforce
preventive measures and collaboration between health and social institutions in
order to minimise the health risks associated with the use of psychoactive substances
in the child population.

Keywords: intoxication, emergency medical service calls, hospitalizations
JEL Classification: 112, I18, R11, C10
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Uvod

Problematika intoxikacii deti a mladeze predstavuje v poslednych rokoch
vyznamnu vyzvu pre verejné zdravie, systém zdravotnej zachrannej sluzby aj
preventivne politiky zamerané na rizikové spravanie mladych ludi. Citlivost
detského organizmu na ucinky omamnych a psychotropnych latok, ako aj rychly
rozvoj zavaznych klinickych stavov, sposobuje, Ze tieto pripady si ¢asto vyzaduji
nielen okamzity zasah posadok zdravotnej zachrannej sluzby, ale aj naslednu
ustavnu zdravotnu starostlivost’. Napriek tomu, ze intoxikacie predstavuji dlhodobo
sledovanu tému v odbornej literatiire, regiondlne rozdiely a dynamika ich vyvoja na
urovni krajov su menej preskimané. Cielom tohto prispevku je analyzovat’ vyskyt
intoxikacii deti a mladistvych v Zilinskom kraji v obdobi rokov 2019 — 2024 a
porovnat’ ho s celoslovenskymi priemermi. Pozornost' je venovana najcastejSim
skupinam latok, ako su alkohol, kanabinoidy, sedativa, halucinogény ¢i tabak, ako aj
$pecifickej kategorii intoxikacii viacerymi psychoaktivnymi latkami. Studia
poskytuje detailny prehlad o vyjazdoch zdravotnej zachrannej sluzby, o poctoch
hospitalizacii a o trendoch vo vyskyte jednotlivych diagndz, pricom zdéraziuje
regionalne Specifikd a mozné implikacie pre preventivne opatrenia v oblasti prace s
mladezou. Vysledky prace su postavené na udajoch ziskanych zo zdravotnickych
informacnych systémov a Statistik poskytovanych zlozkami ZZS, ¢o umoziuje
objektivne hodnotenie vyvoja intoxikacii v sledovanom obdobi.

1. Intoxikacie

Intoxikécia je stav otravy organizmu spOsobeny pdsobenim toxickych latok
(jedov, drog aomamnych latok). Moze ist’ o intoxikaciu akutnu, sposobenu
jednorazovym posobenim vysokej davky jedu, alebo chronicku, spdsobenti
dlhodobym vystavenim organizmu mensim davkam jedov.
Intoxikéacia moze byt spésobena réznymi faktormi, od pozitia kontaminovanych
potravin a nédpojov az po nadmerné uzivanie liekov alebo drog [1]. Vyznamnym
problémom sucasnosti je narastajuca frekvencia medializovanych pripadov
intoxikacie deti a mladistvych réznymi omamnymi a psychotropnymi latkami. Na
rozdiel od dospelého organizmu nedokdze detsky organizmus efektivne
kompenzovat’ uc€inky tychto latok, ¢o mé& za nasledok casty rozvoj zavaznych
klinickych stavov vyZzadujucich zasah zdravotnickych zachrandrov alebo
hospitalizaciu. V ¢lanku st analyzované najcCastejSie typy intoxikacii, ku ktorym st
vysielané posadky zdravotnej zachrannej sluzby, pricom znacna Ccast’ tychto
pripadov konéi ustavnou zdravotnou starostlivostou. Sucastou textu je aj
hodnotenie trendov vyvoja intoxikacii za uplynulé Sestrocné obdobie [2, 3].

1.1 Intoxikacie alkoholom

Intoxikécia alkoholom predstavuje dlhodoby trend so zavaznymi zdravotnymi
dosledkami. Vyrazné rozdiely vSak mozno pozorovat’ medzi reakciou dospelého a
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detského organizmu na prijem alkoholu. Kym dospely jedinec je spravidla schopny
tolerovat’ vyssSie davky alkoholu bez akutneho rozvoja poruch vedomia, u deti sa
intoxikacia rozvija pri podstatne niz§ich mnozstvach a je spojend s vyrazne vySsim
rizikom zavaznych komplikacii.

Koéma a vracanie si najCastejSimi priznakmi u mladych tinedzerov
intoxikovanych alkoholom. Zivazna toxicita, prejavujiica sa ako koma, sa u
mladych tinedzerov vyskytuje pri nizSich koncentraciach alkoholu v krvi ako u
dospelych. Vplyv etanolu na stav vedomia je priamo imerny koncentracii alkoholu
v krvi. U deti mlad$ich ako 5 rokov je riziko hypoglykémie zvysené. Vyznamnym
rizikom pri akutnej intoxikécii alkoholom je rychly rozvoj kémy, ktora v chladnom
prostredi moze viest’ k smrtel'nej hypotermii. U deti predskolského veku sa uvadza,
ze etanol vyluCuju dvakrat rychlejSie ako dospeli, zatial ¢o mladi tinedZeri ho
vylucuju rychlostou dospelych. Biochemické poruchy u deti vo veku 11 az 16 rokov
s intoxikaciou alkoholom sa podobaji porucham u dospelych [4].

V tabulke 1 s analyzované pripady intoxikacie alkoholom podl'a jednotlivych
krajov Slovenskej republiky. Zahrnuté st vsetky vyjazdy zdravotnej zéachranne;
sluzby k detom vo veku 6 az 13 rokov a mladistvym vo veku 14 az 17 rokov, u
ktorych bola potvrdena intoxikacia alkoholom a ktori si vyzadovali ambulantnii
alebo tstavnil zdravotnu starostlivost (UZS). Tabulka poskytuje prehlad o
medziro¢nom vyvoji a regionalnych rozdieloch v obdobi 2019 — 2024.

Z hladiska trestnopravnej roviny je potrebné zdoraznit,, Ze Policajny zbor eviduje
v tejto oblasti len minimum trestnej cinnosti maloletych a mladistvych. Je to
sposobené tym, Ze zdravotnicke zariadenia a vyjazdové zlozky ZZS maji zdkonni
povinnost’ hlasit’ tieto pripady prednostne orgdnom socialnopravnej ochrany deti, nie
policii. Z tohto dovodu sa vicSina incidentov nedostava do Statistik trestnej
kriminality.
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Tabulka 1: Pocet vyjazdov ZZS k alkoholom intoxikovanym vo veku 6 az 17 rokov

2019 2020 2021 2022 2023 2024
Bratislavsky kraj 44 39 42 42 46 37
Trnavsky kraj 54 26 18 41 50 45
Trenciansky kraj 35 49 57 45 35 31
Nitriansky kraj 70 79 73 74 77 56
Zilinsky kraj 62 80 73 101 58 47
Banskobystricky kraj | 138 87 80 80 73 41
PreSovsky kraj 110 98 86 83 63 51
Kosicky kraj 86 72 74 60 60 26
Priemer SR 74,875 | 66,25 62,875 | 65,75 57,75 41,75

Zdroj: [2, 3]

Na obrazku 1 je prezentovany trend vyvoja intoxikacii deti a mladeze alkoholom
v jednotlivych krajoch Slovenskej republiky. Analyza zahima obdobie 2019 — 2024 a
umoziuje sledovat’ dynamiku vyskytu tychto pripadov v Case. Z dostupnych tdajov
vyplyva, Ze viaceré preventivne a represivne opatrenia zamerané na zniZovanie
konzumaécie alkoholu u maloletych prispeli k celkovému poklesu poctu intoxikacii.
Z grafu je zrejmé, Ze napriek roku 2022, v ktorom bol v Zilinskom kraji
zaznamenany najvyssi pocet pripadov intoxikacii v sledovanom obdobi, sa tento kraj
vo zvys$nych rokoch pohyboval v blizkosti narodného priemeru. Priemerna hodnota
naprie¢ krajmi dosiahla v roku 2019 uroven priblizne 74 pripadov, zatial' ¢o v roku
2024 klesla na 41 pripadov, ¢o predstavuje vyrazny medzirocny pokles a celkovy
pozitivny trend.
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Obrazok 1: Graf vyvoja intoxikacii alkoholom u deti a mladistvych v krajoch
Zdroj: [2, 3]

V tabulke €. 2 je prezentovany pocet vyjazdov zdravotnej zachrannej sluzby a
naslednych hospitalizacii maloletych a mladistvych v Zilinskom kraji v stvislosti s
intoxikaciou alkoholom. Sucast'ou tabul’ky su aj priemerné hodnoty za celé uzemie
Slovenskej republiky, ¢o umoziiuje komparativne zhodnotenie regionalnej situécie.
Z udajov vyplyva, Ze v rokoch 2022 a 2024 bol pocet hospitalizovanych a
osetrenych maloletych v Zilinskom kraji vyrazne vyssi nez celonarodny priemer,
zatial ¢o v roku 2023 sa hodnoty pohybovali pod priemernou uroviiou SR. V
kategorii mladistvych mozno pozorovat, Zze v niekolkych sledovanych rokoch
dosahuje pocet osetrenych 0so6b hodnoty prevysujuce priemer Slovenska. Vyrazne sa
to prejavilo najmd v roku 2022, ked celoslovensky priemer predstavoval 57
pripadov, zatial &o v Zilinskom kraji bolo evidovanych az 88 oSetrenych
mladistvych. Zaroven je mozné identifikovat’ klesajuci trend v pocte intoxikovanych
mladistvych v nasledujucich rokoch, ¢o naznacuje pozitivny vyvoj v tejto oblasti.

Tabulka 2: Alkoholové intoxikdcie deti a mladeze v Zilinskom kraji

2019 2020 2021 | 2022 2023 2024
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Maloleti ZA 7 10 7 13 3 14

Celkovy pocet maloleti | 87 85 63 67 63 82

SR za rok

Priemer SR - maloleti | 10,875 | 10,625 | 7,875 | 8,375 7,875 10,25

Mladistvi ZA 55 70 66 88 55 33

Celkovy pocet 512 445 440 459 399 252

mladistvi SR za rok

Priemer SR - mladistvi | 64 55,625 | 55 57,375 149,875 | 31,5
Zdroj: [2, 3]

1.2 Intoxikicie a ich vyvoj v Zilinskom Kkraji

Této kapitola sa zameriava na problematiku intoxikécii psychotropnymi latkami
u maloletych a mladistvych. V tabulke €. 3 je prezentované porovnanie vyvoja
jednotlivych typov intoxikécii, pricom idaje zachytavaju ich frekvenciu a dynamiku
v cCase. V nasledujicej cCasti si postupne analyzované jednotlivé kategorie
intoxikacii, ich mozna suvislost’ s charakterom uzitych latok a trendy zaznamenané
v Zilinskom kraji v porovnani s celoslovenskym priemerom.

F11 intoxikacia opiatmi — typickym predstavitelom tejto skupiny latok je
opium, ktoré sa ziskava z nezrelych makovic maku siateho a sluzi ako
zakladna surovina na vyrobu heroinu, morfinu a kodeinu. Tieto latky maja
vyrazny narkoticky ucinok, spojeny najmi s tlmenim bolesti a navodenim
euforie. Na zaklade dostupnych Statistik o vyjazdoch a oSetrenych detskych
pacientoch mozno konstatovat’, ze Zilinsky kraj sa vyskytuje v blizkosti
celoslovenského priemeru, bez vyraznych odchylok v pocte intoxikacii
touto skupinou psychotropnych latok.

F12 intoxikacia kanabioidmi — typickym predstavitelom intoxikacii
spdsobenych kanabinoidmi je konope rodu Cannabis. Rastlina obsahuje dve
hlavné G¢inné latky: tetrahydrokanabinol (THC), ktory je psychoaktivny, a
kanabidiol (CBD), ktory psychoaktivne uU¢inky nema. Kanabinoidy sa
uzivaju najmd pre svoj sedativny a euforizacny efekt, pricom mdzu
vyvolavat’ halucinacie, zmeny percepcie a poruchy kognitivnych funkcii. Na
zaklade Statistickych tUdajov moZzno konStatovat, Ze priemerny pocet
intoxikovanych deti v Zilinskom kraji zodpoveda celoslovenskému
priemeru. Dlhodobé udaje ukazuju, Ze ide prevazne o priblizne sedem
pripadov rocne, v ramci ktorych boli detski pacienti osetreni bud’ posadkami
zdravotnej zachrannej sluzby, alebo prijati do ustavnej zdravotnej
starostlivosti.
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e F13 intoxikacia sedativami — ide o skupinu lieciv, ktorych primarnou
funkciou je navodenie sedédcie a znizenie psychickej tenzie u pacienta.
Typickymi predstaviteI'mi su benzodiazepiny (napr. diazepam), anxiolytika
(napr. alprazolam — komercne znamy ako Xanax) a antipsychotika (napr.
levomepromazin — znamy ako Lexaurin). Tieto lieky sa pouzivaju najmé na
zmiernenie stavov psychickej zataze, tizkosti ¢i agitovanosti. Mimoriadne
rizikovou je kombinacia sedativ s alkoholom, ktord moze viest’ k zavaznym
zdravotnym komplikaciam vratane respiracnej depresie a v extrémnych
pripadoch az k umrtiu. Statistické udaje ukazuji, Ze okrem rokov 2019 a
2022 sa Zilinsky kraj v poéte intoxikacii sedativami u detskych pacientov
nachadza pod celoslovenskym priemerom, ¢o poukazuje na niz$i vyskyt
tychto pripadov v porovnani s ostatnymi regionmi.

e F14 intoxikacie kokainom — kokain je biela krystalicka latka pouzivana
ako zaklad pre vyrobu drog so silnym stimulacnym ucinkom. Jeho
pravidelné uzivanie vedie k vysokej navykovosti, pricom u konzumentov sa
rozvija najma psychicka zavislost' podmienend somatickymi a mentalnymi
ucinkami drogy. Tento mechanizmus ¢asto vedie k postupnému zvysovaniu
davok, aby sa dosiahli alebo udrzali pozadované psychoaktivne ucinky. Na
zéklade dostupnych $tatistickych udajov mozno konstatovat,, Ze v Zilinskom
kraji neboli v uplynulych Siestich rokoch evidované Zziadne pripady
intoxikacie kokainom u detskych pacientov.

e F16 intoxikacie halucinogénmi — Halucinogény predstavuju skupinu
psychoaktivnych latok, ktorych uzitie vyvoldva zmeny vnimania, myslenia,
emocii a vedomia. M6Zu sa prirodzene vyskytovat’ v rastlinach a hubach, no
rovnako mézu byt synteticky vyrabané v laboratornych podmienkach.
Analyza tatistickych idajov ukazuje, Ze vplyv halucinogénov v Zilinskom
kraji je vyrazny. Vo vsetkych sledovanych rokoch — s vynimkou roku 2020
— bol pocet intoxikovanych deti v tomto regione vyssi ako celoslovensky
priemer, ¢o poukazuje na nadpriemerny vyskyt tychto intoxikacii v
porovnani s ostatnymi krajmi.

e F17 intoxikdcie tabakom — problematika intoxikacii tabakom u deti
predstavuje Coraz frekventovanejSiu tému v oblasti verejného zdravia.
Stcasna generacia ma vyrazne jednoduchsi pristup k tabakovym vyrobkom,
najmé prostrednictvom elektronickych vaporizérov a bezdymovych foriem
tabaku, ako su zuvacie €i nikotinové vyrobky. Intoxikécia tabakom je Casto
tazko rozpoznatelna, ked’ze jej klinické prejavy st neSpecifické a zahimaju
najmi nauzeu, vracanie a v zavaznejSich pripadoch aj poruchy vedomia.
Statistické tidaje ukazuju, Ze do roku 2021 neboli v Zilinskom kraji
evidované ziadne pripady intoxikacie tabakom u detskych pacientov. Od
roku 2022 vSak dochadza k postupnému narastu tychto intoxikacii, ¢o
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poukazuje na zmenu trendu aj spravania detskej populacie v suvislosti s
uzivanim tabakovym vyrobkov.

¢ F18 intoxikacie rozpustadlami — typickym predstavitelom tejto kategorie
intoxikacii je inhalacia prchavych latok, najmé acetonu. Ide o tzv. ,,drogu
chudobnych®, ku ktorej maju deti a mladistvi relativne jednoduchy a lacny
pristup, ¢o zvysuje riziko jej experimentalneho uZivania. Statistické tidaje
viak ukazuju, ze v Zilinskom kraji sa s intoxikéciami touto skupinou latok u
deti a mladeze stretavame len minimalne, pricom ich vyskyt je zanedbatel'ny
v porovnani s inymi typmi psychotropnych latok.

Tabulka 3: Vyvoj intoxikdcii podla diagnéz v Zilinskom kraji

2019 2020 | 2021 | 2022 2023 | 2024
F11 opiaty - ZA 3 0 1 2 1 2
F11 opiaty- p. SR 2,125 | 0,875 | 0,625 | 1,5 2,25 1,875
F12 kanabioidy - ZA 5 7 7 7 8 8
F12 kanabioidy - 7,75 6,125 | 7 6,25 8,625 | 8,25
priemer SR
F13 sedativa - ZA 6 2 3 7 4 3
F13 sedativa - priemer | 5,625 4,125 | 4,625 | 6 6,25 5,75
SR
F14 kokain - ZA 0 0 0 0 0 0
F14 kokain — p. SR 0,125 | 0 0,125 | 0,375 | 0,5 0,375
F16 halucinogény - ZA | 3 0 2 4 2 2
F16 halucinogény - 0,375 | 0 0,25 0,5 0,25 0,25
priemer SR
F17 tabak - ZA 0 2 1
F17 tabak - priemer 0 0 0 0,25 0,125 | 0,5
SR
F18 rozpust'adla- ZA 3 0 0 1 0 1
F18 rozpust'adla - 0,375 | 0 0 0,125 |0 0,125
priemer SR

Zdroj: [2, 3]
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Obrdzok 2: Vyvoj intoxikacii podla diagnoz v Zilinskom kraji
Zdroj: [2, 3]

Na obrazku ¢. 2 je znazorneny trendovy vyvoj poctu intoxikovanych deti a
mladeze v jednotlivych diagnostickych kategoriach. Z grafu je zrejmé, ze niektoré
typy intoxikacii vykazuju rastici trend, napriklad intoxikacie kanabinoidmi, zatial
¢o iné diagndzy maju stagnujlici charakter, ako je tomu pri intoxikéaciach prchavymi
rozpustadlami. Naopak, intoxikacie tabakom a tabakovymi vyrobkami vykazuju v
poslednych rokoch zvysenu incidenciu, o poukazuje na ich narastajuci vyznam v
sledovanom obdobi.

1.3 Intoxikacie viacerymi psychoaktivnymi latkami

Poslednou kategoriou, ktora nebola definovand v predchadzajucej podkapitole,
su intoxikéacie viacerymi psychoaktivnymi latkami. Ide o diagnézu F19 podla
Medzinarodnej klasifikacie chordb (MKCH), ktora oznacCuje stavy vznikajiice po
sucasnom uziti viacerych psychoaktivnych latok alebo ich kombinacii. Typickym
prikladom je uzitie sedativ v kombinacii s alkoholom, pripadne sibezna konzumacia
viacerych tzv. ,,tvrdych drog®, napriklad kokainu a halucinogénov. Ak zdravotnicke
zariadenie identifikuje, ze ide o intoxikdciu vzniknutd na zaklade takejto
kombinacie, pacient je zaradeny pod diagnozu F19. Délezité je zdoraznit, Ze
kombinacia viacerych psychoaktivnych latok predstavuje podstatne vyssie zdravotné
riziko nez intoxikacia jedinou latkou. Hoci pri niektorych drogach existuji
Specifické antidotd, ktoré mozu blokovat ich uc¢inok, v pripadoch viacnasobnej
intoxikacie je ich vyuzitie Casto limitované alebo neucinné vzhladom na stcasny
ucinok réznych latok a ich vzajomné interakcie.

Tabulka 4: Intoxikdcia viacerymi psychoaktivnymi latkami deti a mladeze v Zilinskom kraji
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2019 | 2020 2021 | 2022 2023 2024

Maloleti ZA 0 0 0 0 0 1
Celkovy pocet 3 6 5 4 5 5
maloleti SR za rok
Priemer SR - 0,375 | 0,75 0,625 | 0,5 0,625 | 0,625
maloleti
Mladistvi ZA 36 13 20 17 11 17
Celkovy pocet 174 135 148 157 115 151
mladistvi SR za rok
Priemer SR - 21,75 | 16,875 | 18,5 19,625 | 14,375 | 18,875
mladistvi

Zdroj: [2, 3]

V tabulke ¢&. 4 je zrejmé, Ze v Zilinskom kraji sa intoxikéacie maloletych (deti vo
veku 6 — 13 rokov) prakticky nevyskytovali, s vynimkou posledného sledovaného
roku. Vyraznej$im problémom vsak ostava vyskyt intoxikacii u mladistvych, ktory
sa v regidne objavuje relativne asto. V roku 2019 dokonca Zilinsky kraj
zaznamenal najvyssi pocet intoxikovanych mladistvych spomedzi vsetkych krajov
Slovenskej republiky. Tento nepriaznivy trend sa v nasledujicom roku podarilo
zvratit, kedze Zilinsky kraj sa v roku 2020 nachadzal pod celoslovenskym
priemerom. V rokoch 2021 az 2024 sa pocet intoxikéacii mladistvych viacerymi
psychoaktivnymi latkami stabilizoval na trovni blizkej priemeru ostatnych krajov.
Obrazok ¢. 3 znazoriiuje vyvoj intoxikacii maloletych a mladistvych v dosledku
uzitia viacerych psychoaktivnych latok. Vyznamna je najmé krivka celkového poctu
intoxikovanych mladistvych, ktora vykazuje pokles v rokoch 2020 a 2023, avSak v
ostatnych rokoch nadobtiida mierne stupajucu tendenciu. Tento vyvoj poukazuje na
pretrvavajice problémy suvisiace nielen s rizikovym spravanim a kriminalitou
mladeze, ale aj so zadvaznymi zdravotnymi komplikaciami, ktoré¢ kombinované uzitie
viacerych drog predstavuje.
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Obrazok 3: F19 — intoxikacia viacerymi posychoaktivnymi latkami — maloleti a mladistvi
Zdroj: [2, 3]

Zaver

Analyza vyvoja intoxikacii deti a mladistvych v Zilinskom kraji v obdobi 2019 —
2024 poukazuje na viacero vyznamnych trendov. V oblasti intoxikécii alkoholom je
mozné pozorovat celkovy pokles pripadov, ktory koreSponduje s celoStatnymi
preventivnymi aktivitami. Napriek tomu sa v niektorych rokoch vyskytuji vyrazné
vykyvy, najmd v kategorii mladistvych. Pri intoxikaciach psychotropnymi latkami
mozno identifikovat’ rozdiely medzi jednotlivymi diagnézami: kym opiaty ci
rozpustadla sa vyskytuju skor sporadicky, intoxikacie kanabinoidmi, sedativami a
halucinogénmi predstavuju pretrvavajuci problém, pricom niektoré z nich vykazuju
stipajuci trend. Specificki pozornost si  vyzaduju intoxikdcie viacerymi
psychoaktivnymi latkami, ktoré su spojené s najvys$§im zdravotnym rizikom a
potencidlom zavaznych komplikéacii. V pripade mladistvych sa tieto intoxikacie
objavuju pravidelne a v niektorych rokoch dosahujii nadpriemerné hodnoty v
porovnani s ostatnymi krajmi. Tento trend zdoraznuje potrebu cielenej primarnej
prevencie, systematickej edukacie mladych l'udi a intenzivnej spoluprace medzi
Skolskym prostredim, socialnymi sluzbami a zdravotnickymi zariadeniami.
Vysledky prezentované v tomto prispevku podciarkuju doélezitost’ kontinudlneho
monitorovania vyskytu intoxikéacii a hodnotenia efektivity preventivnych stratégii.
Zaroven poukazuji na potrebu dalSiecho vyskumu, ktory by zahimal analyzu
socioekonomickych faktorov, rodi¢ovského dohladu ¢i dostupnosti omamnych latok
v jednotlivych regionoch. Systematické sledovanie tychto ukazovatelov moze
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vyznamnym sposobom prispiet k zvySeniu bezpecnosti deti a mladeze a k
efektivnejSiemu planovaniu opatreni v oblasti verejného zdravia.
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Abstrakt. Cielom ¢lanku je poukazat' na postup, meranie a moznosti zvySovania
vykonnosti lesného hospodarstva a drevospracujuceho priemyslu z hladiska
dodrziavania zasad ekonomickej, environmentalnej a spolocenskej zodpovednosti
podnikov. Analyza je zaloZena na udajoch za obdobie od roku 2010 do roku 2022.
Vykonnost hodnotime na zaklade wukazovatela hrubej pridanej hodnoty.
Dodrziavanie environmentalnych postojov sme analyzovali na zaklade uplatiiovania
certifikacnych noriem PEFC, FSC, ISO 14001 a socialnej zodpovednosti podnikov
na zéklade vyvoja zamestnanosti a odmefovania zamestnancov v uvedenych
odvetviach. Vysledky poukazuju na socialnu zodpovednost’ podnikov a odhal'uju
rezervy, ktoré su rieSené v odporacaniach.

Kracové slova: lesnictvo, drevospracujuci priemysel, vykonnost, spoloCenska
zodpovednost’ podnikov

Abstract. The aim of the article is to point out the procedure, measurement and
possibilities of increasing the performance of forestry and the wood processing
industry in terms of compliance with the principles of economic, environmental and
corporate social responsibility. The analysis is based on data for the period from
2010 to 2022. We assess performance based on the gross value-added indicator. We
analysed compliance with environmental attitudes by applying the PEFC, FSC, ISO
14001 certification standards and corporate social responsibility based on the
development of employment and employee remuneration in the above sectors. The
results point to corporate social responsibility and reveal reserves, which are
addressed in the recommendations.

Keywords: forestry, wood processing industry, performance, corporate social
responsibility
JEL Classification: Q23, M14, L73, Q56, Q01
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Uvod

Vykonnost sa v prvej polovici 20-teho storocia sustred’ovala hlavne na
zabezpecenie objemovej, alebo financnej vykonnosti, pricom metody analyzy
zohl'adiiovali hlavne kritéria ¢asovej hodnoty peiazi a mieru rizika. Peniaze, ktoré
mame dnes maju ini hodnotu, ako peniaze, ktoré ocakavame v budicnosti. Sucasné
peniaze podliehaji inflacii a buduce riziku. Hovori sa, Ze bezpecné euro ma vyssiu
hodnotu ako rizikové. Ale, ktoré je v su¢asnosti bezpetné? Statne obligacie, ktoré sa
kedysi (a nie je to tak davno — pred krizou v 2008) pokladali za bezpecné st v
sucasnosti rizikové. Maximalizacia bohatstva vlastnikov je maximalizacia Cistej
sucasnej hodnoty podniku. Teda nie zisk, ako sme boli zvyknuti. V stlade s
uvedenym boli vypravované viaceré metodické postupy hodnotenia vykonnosti
podniku, ktorych teoretické zaklady vznikali v osemdesiatych rokoch v USA. Ich
zakladateI'mi boli profesori americkych business schools [1,2]. V druhej polovici
minulého storocia sa vSak prestava klast’ najvacsi doraz na zvySovanie zisku a do
popredia sa dostava zvySovanie hodnoty a trvald udrzatelnost podniku. Dalsie dve
kritéria, ktorymi je potrebné sa zaoberat, vyplyvaju z toho, Ze zvySovanim
vykonnosti by sme nemali ohrozit' socialny a environmentalny systém a tiez
zvySovanie vykonnosti by nemalo byt’ na tikor udrzatelnosti.

Metody a principy udrzatel'nosti vyplyvaju jednak z poziadaviek na zabezpecenie
environmentalnej udrzatelnosti, ktoré¢ sa v lesnictve uplatiuji prostrednictvom
certifikacnych noriem PEFC a FSC a v drevospracujicom priemysle
prostrednictvom [SO noriem zameranych na ekologiu, kvalitu a efektivnost’ vyroby.
Udrzatel'nost'ou v oblasti ekonomiky, environmentalistiky a socidlneho systému sa
zaoberaju principy Spolocensky zodpovedného podnikania (SZP). Ich prvé
myslienky sa objavuju uz v 50. rokoch 20. storofia v USA. Termin ,,Corporate
social responsibility (CSR)“ predstavuje zavédzok podnikatelov usilovat’ sa o také
stratégie a robit’ také rozhodnutia alebo vykonavat’ také aktivity, ktoré st ziaduce z
pohl'adu cielov a hodnot naSej spolocnosti [3]. Spociatku sa uvedeny termin
vyskytoval len v odbornej literature pre manazérov, neskor v 80. rokoch sa uz v
USA a zapadnej Europe dostava tento koncept aj do praxe pri samotnom spravani
firiem. Pre Slovensko pokladdme za najvystiznejSiu definiciu Eurdpskej komisie,
ktora uz v roku 2001 wvysvetlila takéto podnikanie a spravanie sa firmy ako:
»,Dobrovolné integrovanie socialnych a ekologickych zaujmov do kazdodennych
firemnych Cinnosti a interakcii s firemnymi subjektmi.“ Pod pojmom firemné a
zainteresované subjekty sa myslia: zakaznici, zamestnanci, obchodni partneri,
dodavatelia a subdodavatelia, akcionari, vlastnici a lokalna a miestna komunita v
okoli firmy. SZP tvori zéklad cielov stratégie Europa 2020 a vyrazne prispieva k
plneniu cielov zmluvy o Eurdpskej tnii, ktoré sa tykaju trvalo udrzate'ného rozvoja
a vysoko konkurencieschopného sociadlneho trhového hospodarstva. Analyzou
vykonnosti podnikov lesného hospodarstva (LH) a drevospracujuceho priemyslu
(DSP) sa na Slovensku zaoberaju prace viacerych autorov [4, 5], avSak vykonnostou
na urovni odvetvi sa budeme zaoberat’ prvy krat.
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1. Ciel’ a metodika

Cielom clanku je analyzovat vykonnost LH a DSP z hladiska dodrziavania
principov  ekonomického,  environmentalneho  asocialneho  spolocensky
zodpovedného podnikania. Aby sme naplnili ciel’ ¢lanku, je potrebné odpovedat’ na
3 vyskumné otazky:

1. Je rast vykonnosti komplexu LH a DSP udrzatel'ny? Znamena to, Ze rast
vykonnosti musi byt intenzivny, teda objem vystupov musi rast
rychlejsie, ako objem vstupov.

2. Je pri raste vykonnosti lesnicko-drevarskeho komplexu dodrziavany
princip environmentalneho rastu? Ako sme uz vysSie uviedli,
environmentalna udrzatelnost v LH sa overuje prostrednictvom
dodrziavania certifikacnych noriem PEFC, alebo FSC. V DSP je to
schéma EMS — Environmentalny manazérsky systém (ISO 14001) a jej
nadstavba EMAS — Schéma pre environmentdlne manazérstvo a audit,
ktora je =zamerana na dodrZiavanie noriem environmentalneho
manazérstva a auditu .

3. Je pri raste vykonnosti dodrziavany princip SZP v oblasti socialnej?
V ramci zainteresovanych subjektov sme sa zamerali na zamestnancov,
teda, ¢i dokaze LH a DSP vytvarat nové pracovné miesta a prispievat
tak k rozvoju zamestnanosti v obidvoch odvetviach.

Pre overenie rastu vykonnosti LH a DSP sme vychadzali z ukazovatel'ov hrubej
pridanej hodnoty (HPH) uvedenych odvetvi, pricom sme udaje Cerpali zo Zelenej
spravy MPRV SR za roky 2010 az 2022. Rast vykonnosti sme analyzovali na
zaklade grafickej analyzy, zmeny stavu HPH a tempa rastu HPH, teda relativneho
prirastku, ktory vyjadruje podiel absolutneho prirastku HPH v danom obdobi a
dosiahnutej urovne redlneho HPH v predchadzajucom obdobi podl'a vztahu 1.

g (=T
Vi

(1)
Kde: g = rast vwkonnosti podla HPH
Y, = redlna HPH v obdobi t

Vzhladom na to, Ze vykony LH su zavislé od produkcie dreva, vychadzali
sme z celkového objemu t'azby. V DSP su vykony zavislé od spotreby dreva, ktory
sme analyzovali na zaklade objemu dodavok dreva pre DSP. Pre analyzu rastu sme
vyuzili grafickd metddu a ukazovatel’ rastu podl'a vztahu 1. Tempo rastu vystupov
a vstupov sme analyzovali regresnou a korelatnou analyzou. Korelacna analyza je
obzvlast’ uzitocna pri odhalovani smeru (kladny alebo zaporny) a intenzity vztahu
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medzi premennymi, pricom vysledky su vyjadrené prostrednictvom korela¢ného
koeficientu (2).

_ I D) ,
- DXy (V- 1) 2)

Kde ,,Xi* a ,,Yi* st hodnoty jednotlivych premennych X a'Y, ,,x“ a ,,y*“ st
priemery hodnét X a Y. Ku korelacnej analyze bude nasledne pridana aj regresna
analyza. Regresnd analyza je Statistickd metdda, ktord skima a modeluje vztah
medzi zavislou premennou (oznacovanou casto ako Y) a jednou alebo viacerymi
nezavislymi premennymi (oznacovanymi ako X). Jej cielom je identifikovat,
kvantifikovat’ a predpovedat’ tento vzt'ah, ¢o umoznuje lepsie pochopenie Struktury a
spravania skamanych dat [6].

Princip environmentalneho rastu v LH sme analyzovali na zéklade podielu
vymery lesov certifikovanych k celkovej vymere lesov a v DSP na zaklade podielu
podnikov vyuzivajucich schému EMS a EMAS pre environment k celkovému poctu
podnikov.

Tretiu vyskumnt otazku sme testovali na zaklade analyzy zamestnanosti
v sektoroch LH a DSP. Udaje sme &erpali z portalu Slovenského $tatistického tradu
za roky 2000 az 2023. Starostlivost’ o zamestnancov sme hodnotili na zaklade
porovnania vyvoja priemernej mzdy v obidvoch sektoroch s priemernou mzdou
v narodnom hospodarstve (NH) SR.

2. Vysledky

Pre analyzu vykonnosti LH a DSP sme pouzili ukazovatel hrubej pridane;
hodnoty, ktorym sa meria prinos jednotlivych podnikov a sektorov k tvorbe
bohatstva v hospodarstve. Z grafickej analyzy (pozri graf 1) vyplyva, ze trend HPH
obidvoch odvetvi je linearne rastici. Z hodnoty korela¢ného koeficientu 0,6896
vyplyva, ze medzi LH a DSP je stredne silna zavislost’ rastu vykonnosti. Mierne
odchylky trendu vidime v roku 2013, kedy HPH DSP je klesajica a HPH LH rastie
a opacne v roku 2015 HPH DSP rastie a HPH LH klesa. Od roku 2015 HPH LH
rastie az do roku 2020, kedy opit’ zaznamenavame pokles. Trend HPH DSP je po
roku 2015 mierne klesajtci az do roku 2018 a od roku 2019 sa HPH DSP zvysuje.
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Graf 1 Vykonnost LH a DSP na zdklade hrubej pridanej hodnoty (HPH)
Zdroj: viastné spracovanie

Z analyzy na zaklade zmeny stavu HPH vyplyva, Ze najvécSie rozdiely boli
zaznamenané v roku 2015, kedy bol medziro¢ny pokles HPH LH 28 mil. EUR,
pricom HPH DSP vzrastla o 142 mil. EUR. Produkcia (t'azba) drevnej suroviny bola
9,14 mil. m®, takmer na rovnakej tirovni ako v roku 2014, kedy dosahovala hodnotu
9, 42 mil. m®. Rozdiel bol v spotrebe, kym v roku 2014 bola spotreba dreva v DSP
6, 86 mil. m*, v roku 2015 sa spotreba zvysila na 8, 99 mil. m*. Na zvysenej spotrebe
v roku 2015 sa podielal aj dovoz dreva v celkovom objeme 2 mil. m* [7]. Od roku
2016 bol postupny pokles vykonnosti v DSP, ktory pokracoval do roku 2019, kedy
bol zaznamenany mierny rast HPH v obidvoch odvetviach. V DSP pokracoval trend
rastu az do roku 2022, kym LH zaznamenalo vroku 2020 najvacsi pokles
vykonnosti. Pokles bol sposobeny opatreniami v dosledku pandémie Covid 19.
Znizenie dopytu po drevnej surovine vzh'adom na obmedzenie vyroby v uzavretych
priestoroch malo za nasledok prudky pokles cien drevnej suroviny, pokles objemu
produkcie z 9,22 na 7,51 mil. m*® aprepad HPH LH o 111 mil. EUR. Opitovné
zvySenie dopytu v roku 2021 znamenalo navrat cenovej hladiny a vzrast HPH LH
o identickych 111 mil. EUR napriek tomu, Ze produkcia sa zvysila len na 7,64 mil.
m’. Rast HPH LH pokragoval aj v roku 2022, aviak zvysenie uz bolo len o 42 mil.
EUR. DSP v roku 2022 zaznamenal najvyssi narast HPH o 151 mil. EUR napriek
tomu, ze spotreba klesla zo 7,25 na 7,03 mil m’ drevnej suroviny. Korela¢ny
koeficient medzi HPH LH atazbou vykazuje stredne silnu zavislost' 0,4535.
Silnejsia zavislost 0,5797 je medzi HPH DSP a spotrebou drevnej suroviny.
Najsilnej$ia zavislost' 0,6896 sa prejavuje medzi HPH LH a HPH DSP, ¢o
poukazuje na stredne silnt zavislost’ rastu vykonnosti obidvoch odvetvi.

Dodrziavanie principov zelenej ekonomiky a environmentalneho rastu sme
overovali aj prostrednictvom PEFC (Programme for the Endorsement of Forest
Certification) a FSC (Forest Stewardship Council). Podl'a schémy PEFC je v SR
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certifikovanych 1 131,7 tis. ha porastovej pody. Podl'a schémy FSC je certifikovana
vymera 603,0 tis. ha. Z dévodu, ze 520,5 tis. ha je pokrytych dvojitou certifikaciou
(PEFC aj FSC) bola v roku 2023 celkova vymera certifikovanych lesov na
Slovensku 1 214,2 tis. ha, t. j. 62,1 % z celkovej vymery porastovej pddy. Oproti
roku 2022 sa dvojitd certifikacia vyrazne zvysila (o 166,4 tisic ha) [7]. Podiel
podnikov DSP, ktoré vyuZzivaji schémy environmentdlneho manazérstva EMS,
EMAS alISO 14001 nie je sledovany. Informaciu sme sa pokusali zistit
dotaznikovou formou. Vzhl'adom na to, Ze pocet korektne vyplnenych dotaznikov
netvoril reprezentativny subor, nie je mozné vysledky zovSeobecnit. Napriek tomu,
z vyssie uvedenych analyz vykonnosti a spotreby vyplyva, ze v roku 2021 a 2022
dochadzalo v obidvoch odvetviach k intenzivnemu rastu v stlade s principmi zelenej
ekonomiky, vzhl'adom na to, ze rast HPH bol zabezpeCovany pri nizsej spotrebe
obnovitel'nych surovinovych zdrojov.

Princip spoloc¢ensky zodpovedného podnikania by sa mal dodrziavat’ aj v oblasti
socialnej, kde sme sa zamerali na analyzu vyvoja zamestnanosti v LH a DSP. V LH
sme okrem zamestnancov analyzovali aj vyvoj v oblasti pracovnikov, ktorych tvoria
nielen zamestnanci na zaklade riadneho pracovného pomeru, ale aj samostatne
hospodariaci lesnici, ktori vykonavaju cinnosti na vlastni zodpovednost bez
pracovnej zmluvy.

35,00
30,00
e 7am. |esnictvo
25,00 (Zelend sprava) v
— - — — tis.os.
20,00 s 7am. DSP (Zelend
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Graf 2 Vyvoj zamestnanosti LH a DSP
Zdroj: vlastné spracovanie

Ako vidime z grafu 2, zamestnanost’ v LH od roku 2011 klesala do roku
2014 vel'mi mierne z 10,12 tis. 0os6b na 10 tis. osob. Najvacsi pokles bol
vroku 2022, kde pocet zamestnancov sa znizil o850 o0s06b a pocet
pracovnikov klesol zo 16,8 na 9,25 tis. oséb, teda o 7,55 tis. 0sob. Velké
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turbulencie vo vyvoji poctu zamestnancov a pracovnikov sme zaznamenali aj
v predchadzajucom decéniu, teda od roku 2000 do roku 2010, kedy pocet
zamestnancov sa znizil z 22 tis. os6b na 10,12 tis., teda o viac ako polovicu,
kym pocet pracovnikov mierne vzrastol z 21,02 tis. na 23,3 tis. 0s6b. Uvedené
zmeny boli spdsobené zmenou v Struktiure vlastnictva, restrukturalizacnymi
zmenami v Statnych lesoch, uplatiiovanim outsourcingu, ako zmenami
v sposobe hospodarenia a vyuzivani modernej techniky v oblasti pestovnej
anajmd tazbovej Cinnosti. Zamestnanost v DSP do roku 2018 oscilovala
okolo 22 tis. 0sob. Najvyssiu hodnotu 32,184 tis. 0sdb dosiahla v roku 2019,
¢o bolo v porovnani s rokom 2018 o 8,75 tis. 0s6b viac. V d’al$ich rokoch sa
v désledku pandemickej krizy Covid 19 znizila avroku 2022 klesla na
hodnotu 20,568 tis. 0s6b, ¢o znamenalo niz§iu zamestnanost’ v DSP, ako v
roku 2016. Na zaklade vyvoja korelacnej zavislosti zamestnanosti v obidvoch
odvetviach a zamestnanostou na trovni narodného hospodarstva SR mézeme
konstatovat, ze zaporna korelacia LH SR -0,8589 poukazuje na to, Ze
zamestnanost v LH rastie v pripade poklesu zamestnanosti v NH SR.
Znamena to, Ze lesnictvo je stale odvetvim, kde zamestnanci hl'adaju pracovné
prilezitosti len v pripade, Ze maju problém ziskania zamestnania s nizSou
naroc¢nostou a spoloCenskou atraktivitou. Stredne silna pozitivna korelacia
0,5801 medzi zamestnanostou na trovni NH SR a DSP poukazuje na to, ze
zamestnanost v DSP  rastie, ak sa zvySuje zamestnanost na
narodohospodarskej tirovni.

Pri¢iny vyvoja zamestnanosti sme hl'adali v starostlivosti o zamestnancov, ktort
sme analyzovali na zdklade vyvoja priemermnych miezd v odvetviach LH a DSP a ich
vztahu k priemernym mzdam v narodnom hospodarstve. Vysledky mozeme vidiet
v grafe 3.
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Graf 3 Vyvoj priemernej mzdy zamestnancov
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Zdroj: viastné spracovanie

V porovnani s priemernymi mzdami NH SR boli v roku 2010 priemerné mzdy
LH nizSie o 137 EUR a v porovnani s DSP nizSie o 139 EUR. Rozdiel medzi
priemernou mzdou v NH SR a DSP bol len 2 EUR-4 v prospech DSP. Kym vyvoj
priemernych miezd v DSP kopiruje rast priemernej mesacnej mzdy v NH SR, ¢o
potvrdzuje aj koeficient korelacie 0,978, vyvoj priemernej mzdy v LH SR je
rozkolisany. Najvacsi pokles -275 EUR priemernej mzdy bol v roku 2014 a — 62
EUR v roku 2020. Naproti tomu najvyssi rast + 236 EUR bol v roku 2015 a v roku
2022, kedy sa priemerna mzda v LH zvysila 0285 EUR. Vysledky korelacnej
analyzy potvrdzuju, Ze tesnejSia zavislost’ rastu miezd 0,9365 bola na vyvoji miezd
v NH SR, ako na raste HPH LH SR, kde hodnota korela¢ného koeficientu bola na
arovni 0,8009.

Zaver

Na zéklade vykonanej analyzy mézeme konStatovat, Ze obidve odvetvia LH
a DSP zabezpecuju rast vykonnosti udrzatelnym spdsobom. Prejavuje sa to nizSou
spotrebou surovinovych, ako aj l'udskych zdrojov. Tempo rastu vykonnosti je
rychlejSie v DSP, ¢o poukazuje na rychlejSie zavadzanie inovacii v uvedenom
odvetvi ako v LH. Na jednej strane to méZeme povazovat’ za pozitivne vzh'adom na
to, Zze z narodohospodarskeho hl'adiska prevlada zaujem o podporu odvetvi s vyssou
vykonnostou a nizSou pracnostou. Na druhej strane vyznam LH, ako producenta
obnovitel'nej suroviny a ekosystémovych sluzieb lesa je nenahraditel'ny a jedinecny.
Odporucame teda, aby zvySovanie vykonnosti prostrednictvom investicii a inovacii
smerovalo najmé do oblasti zvySovania pridanej hodnoty v oblasti spracovania
a finalizacie  vyrobkov  zdrevnej suroviny a efektivnejSicho  vyuZzivania
ekosystémovych sluzieb lesa.

Analyza spolocenskej zodpovednosti poukazuje na to, Zze zodpovednejsie
postupuje odvetvie LH. Vyplyva to jednak z uplatiiovania postupov certifikacie,
ktora je dlhodobo sledovana azavadzana. V sucasnosti je az 62,1 % vymery
porastov certifikovanych schémou PEFC, alebo FSC, pripadne obidvoma. V DSP
udaj o environmentalnej certifikacii a dodrziavani pravidiel ekologizacie vyroby na
zaklade medzinarodnej normy ISO 14001 nie je sledovany. Zverejiiovanie
informacii o dodrziavani environmentalnych noriem a postupov by vyrazne prispelo
k pozitivnej$im postojom verejnosti na producentov a spracovatelov drevnej
suroviny.

Sociadlna starostlivost’ o zamestnancov vykazuje v odvetvi DSP stabilne
pozitivny trend. Priemerné mzdy zamestnancov sa pocas celého sledovaného
obdobia pohybovali nad uroviiou priemernej mzdy v NH SR. VLH je vyvoj
rozkolisany anad uroven priemernej mzdy v NH SR sa priemernd mzda v LH
dostala len vrokoch 2013 a2022. Spolocensky zodpovedné podnikanie v danej
oblasti by bolo potrebné sledovat’ aj podl'a d’al§ich ukazovatel'ov, ako napr. moznost’
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vzdelavania a kariérneho rastu zamestnancov, zabezpecenie pristupu k informaciam,
poskytovanie pracovnych pomocok a ochrannych odevov, dodrziavanie rovnosti
pohlavi, moznost’ podévania staznosti atd. Dotaznikovy prieskum v danej oblasti
poukazal na pozitivne vysledky. Navratnost dotaznikov vSak netvorila
reprezentativny stubor, preto vysledky nezverejiiujeme. V pripade, Ze by sa uvedené
informécie dostali do oficidlnych Statistik, mohli by zvysit' atraktivnost’ obidvoch
odvetvi.
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INCREASING THE COMPETITIVENESS OF THE
COMPANY THROUGH THE CONNECTION OF
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Abstrakt. Sucasné podnikatel'ské prostredie je charakterizované vysokou mierou
dynamiky a neistoty, ktoré vyznamne ovplyviiuju fungovanie podnikatelskych
subjektov. V priebehu zivotného cyklu sa podniky stretavaju s krizovymi situdciami,
ktoré mdzu negativne ovplyvnit’ ich prevadzku. Efektivne zvladanie tychto situécii
si vyzaduje systematicky pristup zo strany manazmentu. Clinok sa zameriava na
procesné prepojenie manazmentu rizik, manazmentu kontinuity ¢innosti a krizového
manazmentu. Ciel'om je poukazat’ na vyznam prevencie vzniku rizik, pripravenosti a
koordinovanej reakcie pri minimalizacii negativnych nasledkov krizovych udalosti.

Kracové slova: riziko, kriza, kontinuita, manazment, prevencia.

Abstract. The current business environment is characterized by a high degree of
dynamism and uncertainty, which significantly affect the functioning of business
entities. During the life cycle, companies encounter crisis situations that can
negatively affect their operations. Effective management of these situations requires
a systematic approach from the management. The article focuses on the process
connection of risk management, business continuity management and crisis
management. The aim is to point out the importance of risk prevention, preparedness
and coordinated response in minimizing the negative consequences of crisis events.

Keywords: risk, crisis, continuity, management, prevention.
JEL Classification: R1, F6.

131



@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

Uvod

Globalne podnikatel'ské prostredie celi zvySenej neistote spdsobenej
Strukturdlnymi zmenami v medzinarodnom obchode, geopolitickom napéti,
diverzifikacii vyrobnych sieti a tlakom na transformaciu globalnych hodnotovych
retazcov, ¢o si vyzaduje vysSiu Uroven strategického riadenia rizik s dérazom na
prevenciu vzniku kriz. Slovenské podniky realizuju svoje podnikatel’ské aktivity v
relativne naro¢nom podnikatel'skom prostredi, kde vécSina malych a strednych
podnikov vnima aktualne podmienky negativne a len maly podiel subjektov
disponuje dostatocnymi financnymi rezervami na krytie neo¢akavanych vydavkov.

V priebehu svojho Zivotného cyklu sa kazdy podnik méze ocitniit’ v krizovej
situdcii, ktorej Casto nemozno uUplne predist a ktord mdze vyrazne negativne
ovplyvnit’ jeho fungovanie. Preto je nevyhnutné, aby kazdy podnikovy manazment
disponoval schopnostou krizu efektivne zvladnut' a minimalizovat’ jej dosledky.
Primarnym cielom krizového manaZzmentu je eliminacia negativnych dopadov a
navrat podniku do povodného, pripadne akceptovateného stavu pre obnovu
kritickych funkcii (procesov). Kedze cas predstavuje klacovy faktor pri
rozhodovani, vhodne nastavend prevencia a preventivne opatrenia zvysSuju
pripravenost’ a reakéntl schopnost’ organizacie a tym aj jej udrzatel'nost’ pri nahlych
naruseniach prevadzky.

Prerusenie prevadzky moéze vzniknut' v dosledku zmien réznorodych faktorov
prostredia, v ktorom podnik pdsobi. Podnikatel'ské prostredie je vzdy Specificke,
zavislé od charakteru organizacie, jej schopnosti reagovat’ na neocakavané udalosti a
od dostupnych zdrojov. Slovenski podnikatelia Casto identifikuju vysoké operacné
naklady, regulacnli zataz a geopolitickil nestabilitu ako hlavné bariéry rozvoja,
priCom zdoraznuju potrebu aktivit zameranych na digitalizaciu a technicku
transformaciu podnikov. V kontexte negativnych zmien podnikatel'ského prostredia
sa slovenské podniky musia Coraz viac spolichat na robustné riadenie rizik,
adaptivne strategické planovanie a posilnené mechanizmy na zabezpecenie
kontinuity prevadzky.

1. Vyznam prepojenia manaZmentu rizik s manaZmentom
kontinuity a krizovym manaZmentom

V 14. ro¢niku prieskumu Allianz Risk Barometer sa zucastnilo 3 778 odbornikov
na manazment rizik zo 106 krajin a 24 odvetvi, priCom sa identifikovali najvécsie
obchodné rizikd pre rok 2025. Vysledky odrazaji rasticu komplexnost a
prepojenost’ medzi rizikami, ¢o si vyZaduje, aby podniky prijali holisticky pristup k
riadeniu rizik. Odolnost’ sa v su¢asnom nestabilnom prostredi povazuje za kl'aicovu,
existuju vsak obavy, ze by mohla stratit’ prioritu v dosledku kratkodobych tlakov.
Vysledky prieskumu poukazuji, ze na prvom mieste sa umiestnili kybernetické
incidenty avSak prave prerusenie podnikania sa za posledné desatrocie umiestnilo na
1. alebo 2. mieste v kazdom rebricku Allianz Risk Barometer, a to v dosledku
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kybernetickych incidentov, naruseni dodavatel'ského retazca a geopolitickej
nestability. [1]

Pre zabezpecenie kontinuity ¢innosti musi podnik G¢inne vyuzivat schopnosti,
odborné znalosti, kompetencie a rozhodovacie pravomoci svojich I'udskych zdrojov.
Klacova tulohu zohrdva prevencia rizik, pldnovanie opatreni a ich nasledna
implementacia, ktoré zvySuju adaptabilitu organizacie voci neziaducim situaciam
ohrozujucim jej prevadzkyschopnost’. V pripade nedostatoCnej pripravenosti moéze
negativna udalost’ spdsobit’ rozsiahle, az existencné straty alebo viest’ k trvalému
preruseniu prevadzky. Naopak, ak podnik dokaze zmenu adekvatne absorbovat a
prisposobit’ sa jej, mdze vzniknutu situdciu premenit’ aj na strategicku prilezitost’.

V domacej aj zahrani¢nej odbornej literatire mozno identifikovat’ rozne
koncepcné pristupy k prepojeniu manazmentu rizik, business continuity
managementu (BCM) a krizového manazmentu. Rozdiely spoc¢ivaju najmi v mierke
ich integracie, v sposobe metodologického uchopenia a vo vnimani ich vzajomnych
vézieb. Prepojenie medzi manazmentom rizik a BCM vychadza z potreby hlbsieho
porozumenia fungovaniu organizdcie, jej kritickym procesom a faktorom
zabezpecujucim kontinuitu prevadzky. Do popredia sa kladie vyznam prevencie
pred negativnymi javmi, ktoré mézu podnik ohrozit. Ich spoloénym zédmerom je
vytvorit odolny podnikovy systém schopny reagovat’ na necakané situacie. [2, 7]

Klacovy vyznam manazmentu rizik a BCM spociva najmi v pripravenosti
organizacie celit mimoriadnym udalostiam. Aplikacia vhodnych metod, technik a
nastrojov moze vyrazne prispiet’ k vytvoreniu udrzatelného systému riadenia, ktory
zahtnia planovanie opatreni, prevenciu, v€asnu reakciu, obnovu ¢innosti a priebezné
monitorovanie a hodnotenie dosiahnutych vysledkov. Implementacia tychto
pristupov umoziuje nielen zlepsit’ reaként schopnost’ podniku v pripade incidentov
a kriz, ale aj zvysit’ efektivnost’ kazdodennych prevadzkovych procesov. BCM je v
podstate orientované na identifikaciu kritickych procesov, ktoré sa Casto prekryvaja
s kI'i€ovymi procesmi organizécie. Jeho hlavnym cielom je minimalizécia dopadov
incidentov a krizovych situacii prostrednictvom systematického planovania
kontinuity ¢innosti a ich naslednej obnovy. [2, 5, 6]

Systematickd prevencia a integracia manazmentu rizik a business continuity
managementu (BCM) do vsetkych podnikovych aktivit vyrazne redukuju
potencialne negativne dopady mimoriadnych udalosti. Efektivne riadenie rizik
prispieva k udrziavaniu organizacnej stability a konkurencieschopnosti, zaroven
posilnuje prevadzkovu Zivotaschopnost’ a tym aj dlhodobu udrzatel'nost’ podnikania.
Klacovym predpokladom odolnosti organizacie je dosledné planovanie a
modelovanie najkritickejSich scenarov, ako aj priprava a implementacia opatreni,
ktoré zabezpecia kontinuitu kI"i¢ovych procesov.
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2. MozZnosti prepojenia manaZzmentu rizik s manaZmentom
kontinuity a krizovym manaZmentom

Ak podnik implementuje manazment rizik a realizoval proces identifikacie,
analyzy a hodnotenia rizik, ako aj ndvrh a zavedenie opatreni na mitigaciu
neprijatelnych rizik, d’alsim klI'iCovym krokom je ich kontinudlne monitorovanie.
Tato poziadavka sa vzt'ahuje nielen na rizikd s neprijatelnou uroviiou, ale aj na
rizikd posudené ako akceptovatelné, ked’Ze ich intenzita a pravdepodobnost’ sa moze
v Case menit. Sposoby implementacie priebezného monitorovania su réznorodé a
zavisia od charakteru organizacie a jej procesov.

Zakladnym predpokladom efektivneho riadenia rizika preruSenia alebo
obmedzenia prevadzky je vytvorenie komplexného katalogu rizik. Tento katalog by
mal obsahovat’ identifikované rizikd spolu s opisom ich pri¢in a nasledkov,
vysledkami analyzy a hodnotenia (vratane pravdepodobnosti vyskytu a
odhadovaného rozsahu dopadov), ako aj navrhom primeranych opatreni na ich
zmiernenie. Nevyhnutnou sucast'ou je urcenie vlastnika rizika (risk owner), ktory
zabezpecuje jeho kontinualne sledovanie, vyhodnocovanie zmien a navrh
korekénych opatreni. Sucast'ou katalogu rizik st aj prilezitosti, ako to stanovuje
norma ISO 31000 Risk Management — Guidelines. V kontexte krizovych udalosti
mozu predstavovat’ priestor pre diverzifikaciu produktov alebo sluzieb. [2, 4, 6]

V pripade business continuity managementu (BCM) je hlavnou tlohou tvorba
ucinnej stratégie zaloZenej na vysledkoch analyzy dopadov na podnikanie (Business
Impact Analysis — BIA), ktord zohl'adiiuje prevadzkové a obchodné rizikd. Na
zaklade tejto stratégie sa nasledne vytvaraju plany kontinuity Cinnosti, zahimajuce
reakciu, udrziavanie prevadzky a obnovu kl'icovych procesov. [2, 7]

V ramci monitorovania rizik je potrebné definovat’ kl'icové ukazovatele rizik
(Key Risk Indicators — KRI), ktoré reflektuju kritické faktory ovplyviujice
kontinuitu ¢innosti. M6zu zahfat’ napriklad ukazovatele viazané na klucovych
dodavatelov, od ktorych si podnik musi vyziadat informdcie o schopnosti
zabezpecit' kontinuitu dodévok pocas krizovych situdcii, ako bola pandémia.
Dalsimi vyznamnymi faktormi st dostupnost’ pracovnej sily, zmeny v preferenciach
zakaznikov alebo zmeny podmienené vyvojom zivotného a podnikatel'ského
prostredia (napr. v cestovnom ruchu ¢i kultirnom sektore). [2, 8]

Prepojenie manazmentu rizik, business continuity managementu (BCM) a
krizového manazmentu spociva v ich vzajomnej prierezovej integracii a logicke;
nadviznosti v jednotlivych fazach Zivotného cyklu krizy — od obdobia pred jej
vznikom, cez jej manifestaciu a dynamicky vyvoj, az po jej utlm a ukoncenie. Tieto
tri discipliny sa navzajom dopliiaju a vytvaraju komplexny, systémovo organizovany
ramec, ktory umoznuje rizikdm predchadzat’, efektivne ich mitigovat’ a zmieriiovat’
negativne dopady krizovych udalosti na organizaciu. [2, 3]
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Obrazok 1: Prepojenie procesov MR, BCM a KM podla jednotlivych pristupov
Zdroj: [2]

Podl'a normy ISO 31000:2018 Risk Management — Guidelines [4] je primarnym
ucelom riadenia rizik tvorba a ochrana hodnoty, ktora sa dosahuje uplatnovanim
principov uvedenych na obr. 1. Tvorba a ochrana hodnoty podporuji zvySovanie
vykonnosti organizicie, stimuluji inovacné aktivity a zefektiviiuji dosahovanie
strategickych a operativnych cielov. Principy manazmentu rizik predstavuji
metodické vychodiskd zabezpecujuce efektivne identifikovanie, analyzovanie a
riadenie rizik. Mali by byt reflektované pri navrhovani rdmca a procesov riadenia
rizik v organizacii, aby podnik dokazal adekvatne reagovat’ na dopady neistoty
ovplyviujuce jeho ciele. Koncept tvorby a ochrany hodnoty zahttia aspekty, ako st
integrovanost’, Struktirovanost a komplexnost systému, jeho prisposobivost,
dynamicky charakter, vyuZzivanie najlep$ich dostupnych informacii, zohl'adnovanie
Pudskych a kultarnych faktorov a tiez princip neustaleho zlepSovania.

Zaver

Rizik4 spojené s preruSenim podnikatel'skych ¢innosti predstavuju vyznamny
faktor ovplyviujuci nielen udrzatel'ny rozvoj jednotlivych podnikov, ale aj stabilitu
regionov a fungovanie obchodnych vztahov v SirSom ekonomickom kontexte.
Zvysujuca sa frekvencia a komplexnost’ naruseni, vyplyvajucich z globalnych kriz,
geopolitickej nestability, klimatickych zmien a technologickych zlyhani, vytvara
tlak na systematickej$i a integrovanej$i pristup k manazmentu rizik. V snahe
zmiernit negativne dopady tychto rizik sa organizdcie Coraz viac orientuju na
diverzifikaciu  dodavatel'skych retazcov, investicie do environmentalne
udrzatelnych a Cistych technologii, ako aj na posiliiovanie poistného a finan¢ného
krytia. Napriek tymto opatreniam vSak planovanie dlhodobej organizacnej odolnosti
zostava komplexnou vyzvou, s cielom efektivne reagovat na dynamicky sa meniacu
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rizikovll situdciu. Znalost metdd, procesov a nastrojov manazmentu rizik,
manazmentu kontinuity a krizového manazmentu umoZiluje organizaciam
efektivnejSie realizovat’ svoje ¢innosti uz od pociatocnych faz ich posobenia, a to pri
stanovovani strategickych a operativnych cielov, ako aj pri prijimani kl'acovych
manazérskych rozhodnuti. Manazment rizik systematicky zohladiiuje vplyvy a
zmeny externého aj interného prostredia organizacie, ¢im vytvara analyticky ramec
pre identifikaciu neistdt a potencidlnych hrozieb. Je integralnou sucast'ou vsetkych
podnikovych procesov a Ttrovni riadenia, priCom podporuje zosuladenie
strategickych zamerov s operativnymi aktivitami. V kontexte zlozitych a
dynamickych situdcii tak manazment rizik vyznamne prispieva k zvySovaniu
efektivnosti riadiacich systémov, posiliiovaniu organizac¢nej odolnosti a dlhodobej
udrzatelnosti podnikania.
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Abstrakt. Bezpecnost’ deti a mladeZe predstavuje jeden z klI'icovych pilierov trvalo
udrzatelného rozvoja kazdého regionu, vratane FEuroregionu Beskydy. Tento
prispevok sa zameriava na analyzu dynamiky kriminality mladistvych a delikvencie
maloletych v Zilinskom kraji s cielom identifikovat’ trendy ich vyvoja. Hlavnym
cielom prispevku je predstavit’ opatrenia prevencie kriminality zaloZzené na aktivnej
participacii  vysokoskolskych Studentov Fakulty bezpecnostného inzinierstva
Zilinskej univerzity v Ziline. Prispevok objasiiuje prakticky prinos &innosti FBI
UNIZA pre vsetky zapojené subjekty — zakladné a stredné skoly, univerzitu a
Studentov. Zistenia poukazuju na to, Ze prepajanie akademickej sféry s praxou v
oblasti prevencie je efektivnym néstrojom na zvySovanie bezpecnosti, ktory je
aplikovatel'ny v celom prihrani¢nom priestore euroregionu.

KPucové slova: bezpecnost, prevencia kriminality, ochrana mékkych cielov,
mladez.

Abstract. The security of children and youth is one of the key pillars of sustainable
development of every region, including the Beskydy Euroregion. This paper focuses
on the analysis of the dynamics of juvenile crime and minor’s delinquency in the
Zilina Region in order to identify trends in their development. The main objective of
the paper is to present crime prevention measures based on the active participation
of university students of the Faculty of Security Engineering of the University of
Zilina. The paper clarifies the practical benefits of the activities of FBI UNIZA for
all involved entities — primary and secondary schools, the university and students.
The findings indicate that linking academia with practice in the field of crime
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prevention is an effective tool for increasing security, which is applicable throughout
the euroregion.

Keywords: security, crime prevention, protection of soft targets, youth.

JEL Classification: 124, 129, K14, K42
Uvod

Problematika bezpecnosti deti a mladeze je v siCasnosti jednou z popularnych
tém medzi odbornikmi na bezpecnost’ a kriminoldgiu. Tato téma sa netyka len
Slovenskej republiky, nakolko vyspel¢ krajiny uznavaju, Ze zdravy a bezpecny
vyvin mladych jedincov je garanciu celkovej budicej prosperity spolo¢nosti.
Jednym z vyznamnych fenoménov, ktory méze narusit bezpecny a zdravy vyvoj
deti je kriminalita a protispolo¢enska ¢innost’ [1, 2].

Kriminalitu je vo vSeobecnosti mozné chapat ako konanie, snegativnymi
dopadmi na celkova spolo¢nost’ ovplyviiujucu ekonomiku, rozvoj a bezpecnost
spolo¢nosti. Podl'a zakona [3]. ¢&. 583/2008 Z. z. O prevencii kriminality a inej
protispolocenskej ¢innosti v zneni neskorSich predpisov je mozné za kriminalitu
povazovat’ vietko to, ¢o je trestnym ¢inom v sulade so zakon [4]. €. 300/2005 Z. z.
Trestnym zakonom v zneni neskorSich predpisov. In1 protispolo¢ensku ¢innost’
mozno definovat’ rovnakymi pravnymi normami ako konanie, ktoré je priestupkom,
inym spravnym deliktom ale aj ostatné spravanie, ktoré spolocnost’ vo vSeobecnosti
netoleruje a berie ako negativne spravanie [3].

Kriminalita a ind protispoloCenska Cinnost' ako jav ovplyviiujuci deti nie je
sporadicky. Pokial' je skiimana kriminalita, ako trestnd Cinnost, tak je mozné
vychadzat’ zo Statistickych udajov vedenych Ministerstvom vnitra Slovenskej
republiky. Tieto daje mézu byt vyuzité na skimanie dynamiky vyvoja kriminality
na celom Slovensku alebo len vy vybranych krajoch [5].

Na predchadzanie kriminality je mozné vyuzivat rézne preventivne opatrenia.
Prevencia kriminality, ako stcast samostatnej vednej discipliny kriminologie,
skima opatrenia, ktoré mézu byt’ uplatiitované v snahe predist’ pachaniu kriminality
spolu s jej negativnymi dopadmi na spolo¢nost’ [6]. V ramci modernych pristupov
prevencie kriminality mladistvych a delikvencie maloletych je mozné pri aplikacii
preventivnych opatreni vyuzivat' samotni mladez ako jeden zo subjektov prevencie

[7].

Cielom tohto prispevku je charakterizovat’ dynamiku kriminality z Zilinskom
kraji v podobe, ktora by umoznila jej porovnanie s ostatnymi Castami Slovenska
a Euroregionu Beskyd. Zarovenn prispevok predstavuje moznosti participacie
vysokoskolskych Studentov pri realizacii preventivnych aktivit na uzemi mesta
Zilina. Cielom tychto aktivit je formou peer-to-peer interaktivnych osvetovych
besied zvySovat informovanost’ v oblasti prevencie kriminality medzi Ziakmi
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zakladnych a strednych $kol, a tym aktivne prispievat’ k prevencii kriminality a inej
protispoloc¢enskej ¢innosti mladeze.

1. Kriminalita mladistvych a delikvencia maloletych

Socialno-patologické, za ktoré je mozné vo vSeobecnosti povazovat kriminalitu
ainl protispoloCenska Cinnost, predstavuju jav, ktory sa meni a Casom vyvija.
Kriminalita mladeZe sa vyznacuje urCitymi Specifikami na rozdiel od kriminality
dospelych [2]. Specifikum kriminality mladeZe spo¢iva v pri¢inach a podmienkach
jej vzniku v porovnani s kriminalitou dospelych. Podl'a viacerych vyskumov spociva
najzasadnejsi rozdiel v neurobiologickom vyvoji mozgu, ¢o predstavuje vyznamny
endogénny kriminogénny cinitel'. Mladistvi pachatelia vo veku 14 — 18 rokov maju
nedostatocne vyvinuty prefrontalny kortex, ktory dozrieva okolo 25. roku Zzivota.
Tato oblast’ mozgu je zodpovedna za planovanie, sebakontrolu, regulaciu impulzov
a posudzovanie dosledkov konania. Nezrelost’ prefrontalneho kortexu vysvetluje,
pre¢o je mladez vyrazne impulzivnejs$ia, menej schopna ovladat’ svoje emocie a
slabsia v predvidani dlhodobych désledkov svojho konania [8, 9]. Pokial’ ide o
exogénne kriminogénne Cinitele, mladez moéze byt v porovnani s dospelymi
nachylnejsia na tlak rovesnikov, strach zo zmeskania dolezitych udalosti (FOMO) a
na vzt'ahy medzi rodi¢mi a det'mi [1, 6].

Volne dostupné Statistické tudaje tykajuce sa kriminality spracovavané
Ministerstvom vnutra Slovenskej republiky umoznuju sktimat’ fenomenologické
veli¢iny v ramci kriminologie. Fenomenoldgia sa zaobera skimanim kvantitativnych
aj kvalitativnych veli¢in kriminality, ktoré je moZné jednoznacne vyjadrit.
Fenomenoldgia skiima: stav, uroven, Struktiru, dynamiku a objasnenost’ kriminality

[6].

Stav kriminality vyjadruje pocet registrovanych trestnych ¢inov na urcitom
uzemi vurCitom c¢ase. Vyjadruje sa v absolitnych C¢islach. Stav kriminality
nezohladiiuje demografiu daného uzemia, ¢o zneho robi ukazovatel' s nizkou
vypovednou hodnotou. Za presnejsi kvantitativny ukazovatel' je mozné povazovat’
trovent kriminality. Tento ukazovatel zohladiiuje velkost populacie. Uroveii
kriminality sa vyjadruje indexom kriminality (Ix). Spravidla udava pocet trestnych
¢inov pripadajucich na 100 000 obyvatelov. Vypocita sa podl'a uveden¢ho vzorca

(M [6]:

Pocet zistenych trestnych finov alebo delikvencis
I, = s . -100 000 (1)

Pocet obyvatel'ov na danom uzemi

Dynamika kriminality vyjadruje zmeny stavu ¢i urovne kriminality v ur¢itom
casovom obdobi. Prostrednictvom dynamiky je mozné vyjadrit’ tendenciu vyvoja
kriminality, ktora méze mat charakter rastici (vzostupny), klesajuci (zostupny)
alebo stagnujtci (ustaleny) [6].
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Na zéklade uvedenych informacii je mozné konStatovat, Ze prostrednictvom
Statistickych dat spracovavanych Ministerstvom vntra Slovenskej republiky [5]
a demografickych udajov sprostredkovanym cez portdl DataCube spravovany
Statistickym tradom Slovenskej republiky [10], je mozné skamat’ fenomenolégiu
kriminality. Je dolezité poznamenat’, Ze presnost Statistického skumania kriminality
prostrednictvom tychto dat zavisi od spolahlivého vykazovania Statistik v ramci
Statnej spravy. Na ucely tohto prispevku bude spracovany prehlad indexu
delikvencie maloletych (deti do 14 rokov) a kriminality mladistvych (deti od 14 do
18 rokov). Prehl'ad vyvoja indexu delikvencie maloletych a kriminality mladistvych
v celej Slovenskej republike je mozné vidiet’ na obrazku 1.
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Obrazok 1 Grafické znazornenie vyvoja indexu delikvencie a kriminality

Zdroj: podla Ministerstvo vniitra Slovenskej republiky a Statistického viradu Slovenskej
republiky [5, 10]

Vo vSeobecnosti je mozné konStatovat’, Ze uroven kriminality mladistvych je
rddovo 10 nasobne vysSia ako delikvencia maloletych. Na zaklade vykonanej
analyzy mozno konStatovat, Ze vo vsetkych pripadoch sa tendencia budiiceho
vyvoja delikvencie maloletych a kriminality mladistvych javi ako klesajuca.
Délezité je vsak poznamenat, ze nie je mozné jednoznacne predpovedat buduci
vyvoj delikvencie a kriminality, pretoze existuje viacero faktorov, ktoré maja vplyv
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na vyvoj kriminality — napriklad nezamestnanost, rozvodovost, celkovy stav
Zivotnej Girovne a zmeny v pravnych normach [6].
S uvedenymi analyzovanymi ddtami je mozné porovnat’ vyvoj trovne kriminality

a delikvencie v Zilinskom kraji.

1.1 Dynamika virovne kriminality a delikvencie v Zilinskom kraji

Vdaka vol'ne dostupnym tidajom je mozné vykonat” komparaciu vyvoja indexu
kriminality a delikvencie mladistvych a maloletych v Zilinskom kraji so Slovenskou
republikou. Graficki reprezentdciu vyvoja indexu kriminality a delikvencie je
mozné vidiet’ na obrazku 2.

Index delikvencie maloletych (6-14) v Zilinskom kraji

100
80
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40
20

Index kriminality mladistvych (14-18 rokov) v Zilinskom kraji

Obrazok 2 Grafické znazornenie vyvoja indexu delikvencie a kriminality

Zdroj: podla Ministerstvo vniitra Slovenskej republiky a Statistického viradu Slovenskej
republiky [5, 10]

Na zaklade uvedenych informacii je mozné konStatovat, Ze klesajuci trend
vyvoja indexu je zachovany v stilade s dynamikou urovne kriminality a delikvencie
celej Slovenskej republiky.

Vyraznli zmenu - narast indexu vyvoja je mozné vidiet medzi rokmi 2019
a2020. Medzi tymito rokmi je mozné pozorovat narast. Tento narast mohol byt
spdsobeny prave obtaznym obdobim pandémie Covid-19, ktoré je vo vSeobecnosti
povazované za vyznamny kriminogénny Cinitel. Deti travili viac casu doma, mimo
dozoru ucitel’'ov, a vo vol'nom ¢ase sa mohli dopustit’ natlakom rovesnickych skupin
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na pachani delikvencie [11]. V naslednych rokoch je mozné opét pozorovat
klesajuci trend vyvoja s vyraznym poklesom medzi rokmi 2023-2024.

Pri kriminalite mladistvych je pokles indexu kriminality stabilny od roku 2013.
Od roku 2021 je mozné konstatovat’ spomalenie medzirocného poklesu, co mbze
v budicnosti znamenat’ stagnaciu vyvoja, pokial tento trend bude pokracovat.
Z logického hladiska je tento stav ocakavany, nakolko medziro¢ne vyrazny
klesajuci trend nie je z dlhodobého hl'adiska mozny.

Aj napriek poklesu kriminality a delikvencie mladistvych a maloletych je mozné
na zaklade empirickych sktisenosti v ramci celej Slovenskej republiky konstatovat
narast inej protispolocenskej ¢innosti. Pod protispolocenskou ¢innostou je mozné
chapat’ priestupky, spravne delikty ale aj spravanie, ktoré je spoloc¢nostou
povazované ako negativne [1, 3]. Tento problém je pritomny aj v Zilinskom kraji.
Reakciou na tento znepokojivy trend je pripravovana stratégia ochrany mikkych
cielov a viaceré preventivne opatrenia realizované Policajnym zborom, obecnymi
policiami alebo mimovladnymi organizaciami. Tieto opatrenia su realizované najmé
na Skolach, nakol’ko prave skola predstavuje miesto vyskytu socialno-patologickych
javov, ktoré mézu viest’ k itokom na mékké ciele [1, 12].

2. Prevencia kriminality mladistvych a delikvencie maloletych

Socialno-patologické javy (pod ktoré spadé aj kriminalita a ind protispolocenska
¢innost’) mozno vo vSeobecnosti definovat ako neZiaduce socidlne spravanie.
Predstavuju formy spravania, ktoré¢ naraSajii vSeobecne akceptované spolocenské
normy [2, 3, 4]. V skolskom prostredi patria medzi typické socialno-patologické
javy problémy suvisiace so vzdelavanim a vychovou mladych l'udi. Tieto sa casto
prejavuju vo forme rovesnickeho nasilia a zvySenej agresivity, uzivania alkoholu a
navykovych latok medzi maloletymi a mladistvymi, ako aj zaskolactva. S pokrokom
informac¢nych technologii sa tieto socialno-patologické javy neustale vyvijaju a
nadobudaju nové formy [2].

Osveta v oblasti kybemetickej bezpecnosti, kyberSikany, vySetrovania trestnych
¢inov, moznych désledkov pre pachatelov a pomoci moznym obetiam méze
motivovat’ mladych I'udi k racionalnejSiemu spravaniu v kybernetickom priestore aj
v Skolskom prostredi, ¢o vedie k potrebe prevencie socidlno-patologickych javov
medzi mladezou [7].

V snahe o zabezpecenie prevencie socidlno-ptologickych javov, delikvencie
maloletych a kriminality mladistvych st uz treti akademicky rok vykonavané
opatrenia prevencie kriminality formou ,,peer-to-peer besied”, ktoré¢ organizuje
Fakulta bezpe¢nostného inZinierstva Zilinskej univerzity v spolupraci s Mestskou
policiou Zilina. Této aktivita prevencie kriminality a inej protispologenskej ¢innosti
je jedinec¢na, pretoze peer-to-peer pristup je navrhnuty tak, aby:
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* poskytol vysokoskolskym Studentom prax v oblasti prevencie kriminality pod
dohl'adom skusenych lektorov,

* posilnil vplyv aktivit prevencie kriminality realizovanej na miestnej Grovni v
ramci Narodnej stratégie prevencie kriminality Slovenskej republiky,

» poskytol praktické informacie ucitelom a Studentom tykajuce sa ochrany
mékkych ciel'ov a prevencie kriminality.
Uvedeny pristup predstavuje inovativny sposob zvySovania bezpecnosti mladeze

Euroregionu Beskydy.

2.1 Prinos realizovanych preventivhych opatreni pre participujuce
Skoly

Prinosom diskusii bola okrem osvetovej Cinnosti aj moZznost monitorovania
bezpecnostnej situacie v skolskych kolektivoch. Odpovede ziskané z anonymnych
dotaznikovych prieskumov od zac¢astnenych ziakov boli spristupnené vedeniu skoly.
Tieto informacie sluzili Skole ako zéklad pre prijatie vhodnych preventivnych
opatreni v oblasti Sikanovania, kybernetickej Sikany, radikalizacie, konzumacie drog
a konzumaécie alkoholu.

V sucasnosti sa pripravuji opit’ pravidelné besedy, na ktorych budu participovat’
Studenti FBI UNIZA spolu s Mestskou policiou Zilina. Zarovefi sa pripravuju
Standardizované dotazniky, ktoré aj v nasledujiicich rokoch umozZnia priebezné
monitorovanie vyskytu socialno-patologickych javov na skolach. Tieto dotazniky by
umoznili porovnavat’ $koly z hl'adiska bezpec¢nosti a vyskytu socialno-patologickych
javov. Doteraz obdobné dotazniky neboli vyuzivané. Zber dat bol vykonavany
Studentmi FBI UNIZA individudlne pre potreby spracovania zaverecnych prac.
NajrelevantnejSie suhrnné zistenia za Skolsky rok 2023/2024 a 2024/2025 od 282
ziakov su spracované v tabul’kach 1 —4.

Tabulka 1. Skusenost s kybernetickou Sikanou

Mas osobnu skusenost’ s Mas osobnu skusenost’ s
kybersSikanou? kyberSikanou? (%)
Ano 64 22,7
Nie 16 5,7
Nev1em/pech<3¢:m sa 202 716
vyjadrit

Zdroj: viastné spracovanie
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Tabulka 2. Postoj k nazorom s ktorymi Ziaci nesuhlasia

Ako by si reagoval na ndazor, s
ktorym nesuhlasis?

Ako by si reagoval na nazor, s ktorym
nesuhlasis ? (%)

Ignoroval by som 187 66,3
Slusne by som
vyjadril nesuhlas >8 20,6
Sarkasticky by som 27 9.6
reagoval
SlOan’} b}vllsom 10 35
zautocil

Zdroj: vlastné spracovanie

Tabulka 3. Skusenost s tabakovymi vyrobkami

Ako casto uZivas tabakové

Ako Casto uZivas tabakové vyrobky?

vyrobky? (%)

Asponi 1x / tyzden 8 2,8

1-2x / mesiac 11 3,9
Raz som to

vyskusal 28 2,9

Nikdy 234 83

Zdroj: vlastné spracovanie

Tabulka 4. Skusenost s katalyzatorom nasilia — alkoholom

Ako Casto pijes alkohol?

Ako Casto pijes alkohol? (%)

Aspon Ix/tyzden 6 2,1
1-2x/ mesiac 50 17,7
Raz som to
vyskusal 48 17,1
Nikdy 178 63,1

Zdroj: viastné spracovanie

Na zaklade spracovanych $tatistickych tdajov je mozné konstatovat’, ze vyskyt
viacerych socialno-patologickych javov v zicastnenych Skolach moéze mat’
vyznamny vplyv na bezpecnost’ ziakov a ucitel'ov. Celkovo je mozné pozorovat’
skusenosti s kybernetickou Sikanou (v 22,7 %), tendencie k nasilnym reakciam v
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pripade nesuhlasu s inou osobou (v 3,5 % pripadov), sklisenosti s konzumaciou
alkoholu (v 36,9 % pripadov) a skasenosti s konzumaciou tabakovych vyrobkov (v
16,6 % pripadov).

Tieto Statistiky je mozné spracovat’ aj pre kazdu triedu alebo Skolu samostatne,
¢o otvara Skolam moznost’ individualne monitorovat’ vyskyt neziaducich socialno-
patologickych javov. Statistiky je mozné neskér pouzit na navrhovanie
preventivnych opatreni podl'a potrieb Skoly, mesta alebo regionu, v zavislosti od
dostupnych udajov.

Pre efektivny navrh preventivnych opatreni by mala existovat’ Standardizovana
metdoda zhromazd'ovania Udajov, ktord by jednotne popisovala atmosféru v
Skolskom prostredi. Tato metdda je v sucasnosti pripravovana v rdmci zaverecnych
prac Studentov FBI UNIZA.

2.2 Prinos realizovanych preventivnych opatreni pre zapojenych
Studentov

Studenti, ktori sa zucastnili na realizacii osvetovych besied, mali moznost
uplatnit’ svoje teoretické vedomosti pri priprave adresnych preventivnych opatreni
na miestnej urovni. Vyuzili najmé vedomosti v predmetoch:

* prevencia kriminality,
* kriminologia,
* manazment.

Tieto predmety mozno povazovat za nosné predmety Stidia na Fakulte
bezpednostného inZinierstva, Katedre bezpetnostného manazmentu, Zilinskej
univerzity v Ziline. Tento pristup poskytuje §tudentom nielen teoretické vedomosti,
ale aj moznost’ zapojit' sa do miestnej stratégie prevencie kriminality s podporou
Mestskej policie Zilina. Ugast’ $tudentov bola prinosom aj pre dokondenie ich
bakalarskych a diplomovych prac.

Vzdelavacie aktivity, ako forma socialnej sekundarnej prevencie, su Castym
preventivnym opatrenim uplatiovanym v Slovenskej republike. Frekventovanym
nedostatkom tychto preventivnych opatreni byva skutocnost’, Ze lektori ¢asto nemaji
dostatocné teoretické znalosti v oblasti bezpecnostnych vied a ich rady a
odportcania len povrchovo prispievaju k prevencii socialno-patologickych javov v
kontexte ochrany mékkych cielov azvySovaniu bezpecnosti na Skolach. Tato
skutoCnost’ viedla k tomu, Ze Ministerstvo vnutra Slovenskej republiky spustilo
akreditované vzdelavacie programy ,Specialista prevencie kriminality [13],
ktorych absolventi budii mat’ moznost’ v dostatocnej miere ziskat' vzdelanie, ktoré
Studenti Fakulty bezpecnostného inzinierstva ziskavaji pocas bakalarskeho a
inzinierskeho $tadia. Na zéklade tychto informacii mozno konstatovat,, ze aktivna
ucast’ Studentov na realizacii preventivnych opatreni umozni ich adekvatnu pripravu

145



@ MEDZINARODNA VEDECKA KONFERENCIA
SILINSKA UNIVERZITA ROZVOJ EUROREGIONU BESKYDY XIX

V ZILINE

na budice povolanie v oblasti prevencie kriminality v stlade s poziadavkami
Ministerstva vnutra Slovenskej republiky.

2.3 Prinos realizovanych preventivhych opatreni pre Zilinska
univerzitu v Ziline

Prinosom pre univerzitu je najméd zviditeI'nenie jej aktivit pre Siroka verejnost’ —
prostrednictvom ucasti Studentov na priprave a realizacii adresnych preventivnych
opatreni. Univerzita takymto spdsobom vykonava aktivity, ktoré bezodplatne
prospievaju spolocnosti, ¢o je v sulade s principmi spoloc¢ensky zodpovedného
pristupu organizacie. Medzi vyznamny prinos je mozné povazovat snahu
o zvy$ovanie urovne bezpeénosti na $kolach v regione Zilina. Tato &innost moze
byt prikladom pre ostatné univerzity ¢i vysoké Skoly, oddelenia obecnych policii
a celkovo ostatné Casti Euroregionu Beskydy v snahe zaistit’ prevenciu kriminality
ainej protispoloCenskej Cinnosti. Taktiez je mozné konStatovat’, ze tento pristup
moze mat pozitivny vplyv na marketing Zilinskej univerzity v Ziline. Univerzita
zaroven pripravuje kvalitnych absolventov, Co vytvara prilezitost pre aktivnu
spolupracu so tatnou spravou. Kvalitni absolventi Zilinskej univerzity v Ziline st
nasledne schopni uspokojit’ potreby potencialnych zamestnavatel'ov.

Zaver

Implementacia preventivnych opatreni v oblasti vzdelavania medzi rovesnikmi v
sektore zakladného a stredného Skolstva predstavuje sl'ubny pristup k posilneniu
ochrany mikkych cielov a zaroven k aktivnej podpore prevencie kriminality a inej
protispoloCenskej Cinnosti. Preventivne aktivity zastreSované univerzitami
a vysokymi Skolami mézu Uc€inne prispiet’ k zvySovaniu bezpecnosti za Skolach,
respektive aj v inych subjektoch.

Statistické zistenia od 282 zilastnenych Ziakov odhaluju vyznamny vyskyt
socialno-patologickych javov v zic¢astnenych institiciach, pricom 22,7 % uviedlo
priamu skusenost” s kybernetickou Sikanou, 36,9 % s konzumaciou alkoholu a 16,6
% s uzivanim tabakovych vyrobkov. Tieto zistenia zddraziiuju naliehavi potrebu
komplexnych preventivnych opatreni, ktoré riesia vzostupny trend dynamiky vyvoja
socialno-patologickych javov.

Rovesnicky pristup, ktory implementuje Fakulta bezpecnostného inZinierstva pri
realizacii preventivnych opatreni, preukazuje niekol'ko kI'icovych vyhod. Zapojenie
univerzitnych Studentov ako lektorov nielenze premostuje generacnu priepast’, ktora
Casto narusa preventivne programy vedené dospelymi, ale poskytuje aj autentické
vzdelavacie prilezitosti pre buducich bezpecnostnych manazérov. Empirické
skusenosti ukazuju, ze lektori z radov Studentov na preventivnych besedach prispeli
k rozvoju medziludskych vztahov a komunikacnych schopnosti a zaroven
prispievali k rozvoju miestnej komunity. Trojiroviiova Struktira benefitov —
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sliziaca Skolam, Studentom vysokych §kol a samotnej univerzite — vytvéara
udrzatelny model pre prebiehajuce aktivity v oblasti prevencie kriminality.
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Prispevok bol spracovany v ramci rieSenia institucionalneho grantového projektu
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Abstrakt. Prispevok identifikuje interpretacné vychodiska ESG stratégie a ESG
reportingu v bankovom sektore na zaklade kvalitativnej analyzy vedeckej literatary
a relevantnych regula¢nych ramcov. Vysledky ukazujt, Zze ESG sa z dobrovolného
pristupu vyvinulo na komplexny, regulaciami riadeny systém, ktory zasadne
ovplyviiuje riadenie rizik a transparentnost’ bank. Diskusia poukazuje na prinosy
ESG pre stabilitu finan¢nych institucii, ako aj na pretrvavajuce vyzvy spojené s
metodickou nejednotnostou a dostupnostou kvalitnych dat. Stadia zaroven
porovnava zavery pribuznych akademickych prac a identifikuje priestor pre dalsi
vyskum v oblasti hodnotenia ESG rizik a implementacie eurdpskych Standardov
udrzatelnosti.

KPucové slova: ESG, bankovy sektor, reporting

Abstract. The paper identifies the interpretation foundations of ESG strategy and
ESG reporting in the banking sector based on a qualitative analysis of scientific
literature and relevant regulatory frameworks. The findings show that ESG has
evolved from a voluntary approach into a complex, regulation-driven system that
significantly influences risk management and the transparency of banks. The
discussion highlights the benefits of ESG for the stability of financial institutions, as
well as ongoing challenges related to methodological inconsistency and the
availability of high-quality data. The study also compares the conclusions of related
academic works and identifies opportunities for further research in the assessment of
ESG risks and the implementation of European sustainability standards.

Keywords: ESG, banking sector, reporting
JEL Classification: G21, G28, M14, O16, Q56

Uvod

Téma ESG stratégie a ESG reportingu sa v poslednom desatroci stala jednym z
najvyznamnejSich fenoménov financného riadenia a podnikovej transparentnosti.
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Bankovy sektor v tomto procese zohrava zasadnti ulohu, ked’Ze prostrednictvom
uverovania a alokacie kapitalu ovplyviiuje smerovanie ekonomiky a podporuje
prechod k udrzatelnym modelom podnikania. Banky preto nevystupuju iba ako
subjekty, ktoré zverejilujii vlastné environmentalne, socidlne a riadiace informacie,
ale najmai ako institiicie formujice udrzate'né spravanie inych aktérov.

V odbornej literatire sa pozornost sustreduje na teoretické ramce, ktoré
vysvetluji vznik a vyznam ESG konceptov a ich prepojenie s fungovanim
finan¢nych institacii. ESG sa vyvinulo z pdvodnych pristupov spolocenskej
zodpovednosti podnikov do komplexné¢ho systému, ktory ovplyviluje strategické
planovanie aj riadenie rizik. Sucastou vyvoja je aj postupné zavadzanie
harmonizovanych pravidiel reportovania v ramci Eurdpskej unie, ktoré posiliuji
transparentnost’ a porovnatelnost’ udajov.

Téma je aktualna aj v slovenskom bankovom sektore, ktory sa prispdsobuje
novym poziadavkam na kvalitu dat, analytickll infraStruktiuru a rastice ocakavania
stakeholderov. Vyzvy zdoraziiuju potrebu pevného teoretick¢ého ukotvenia ESG,
ked’ze len spravne pochopenie jeho principov umoziuje vytvorit’ efektivne pristupy
k udrzatel'nosti a reportingu.

Cielom prispevku je identifikovat’ a objasnit’ interrpretacné vychodiskd ESG
stratégie a ESG reportingu v bankach a syntetizovat’ poznatky, ktoré su relevantné
pre ich pochopenie a d’alsi vyskum. Uplatnena metodologia zaloZzena na analyze,
syntéze a komparacii literarnych zdrojov vytvara ramec pre interpretaciu ESG
problematiky a pre posudenie jej implikacii pre finan¢ny sektor.

1. Prehlad literatiry

Koncept ESG (Environmental, Social, Governance) sa v priebehu poslednych
desatroci etabloval ako jeden z najvyznamnejSich ramcov hodnotenia udrzatel'nosti
v podnikani a financiach. V literature sa ESG postupne vyprofiloval z povodnej
oblasti spolocenskej zodpovednosti podnikov (CSR) na robustny systém
meratelnych ukazovatelov, ktory zasadnym spdsobom ovplyviuje strategické
riadenie firiem, pristup investorov a regulatorov, ako aj stabilitu a transparentnost’
finanéného sektora. Dynamika ESG je obzvlast vyrazna v oblasti bankovnictva, kde
sa ESG faktory spajaju nielen s vlastnou prevadzkou banky, ale predovsetkym s
vplyvom financovanych aktivit na ekonomiku a zivotné prostredie.

1.1 Teoretické zaklady ESG

Vedecky diskurz o udrzatelnom podnikani ma svoj fundament v teorii
stakeholderov (Freeman, 1984) [1], podla ktorej podniky musia prihliadat’ na
potreby Sirokého spektra zainteresovanych stran, nie iba akcionarov. Teoreticky
zaklad predstavuje prvotné vychodisko pre ESG, ked’Ze environmentalne, socidlne a
riadiace opatrenia su koncipované prave ako odpoved na ocakavania investorov,
klientov, zamestnancov, verejnych inStiticii a celej spolocnosti. Literatara

150



@ MEDZINARODNA VEDECKA KONFERENCIA
SILINSKA UNIVERZITA ROZVOJ EUROREGIONU BESKYDY XIX

V ZILINE

potvrdzuje, Ze zohladiiovanie zaujmov stakeholderov podporuje dlhodobu
vykonnost’ a znizuje reputacné rizika podnikov (Loew et al., 2021) [2]. S tym tizko
suvisi aj rozvoj konceptu udrzate'ného a zodpovedného investovania (SRI), ktory
predstavuje vyznamny most medzi tradicnym CSR a suc¢asnym ESG ramcom, ked’ze
pri investicnom rozhodovani explicitne zohl'adiiuje environmentdlne, socidlne a
riadiace faktory (Vartiak, 2017) [3].

Rozvoj ESG vyznamne ovplyvnila aj koncepcia Triple Bottom Line (TBL)
Elkingtona (1994) [4], ktora zavadza hodnotenie podnikovych aktivit na zaklade
troch pilierov: ekonomického, environmentalneho a socialneho. TBL vytvoril
priestor na integraciu mimofinan¢nych ukazovatel'ov do strategického rozhodovania,
¢im predznamenal vznik dne$nych ESG S$tandardov. Jeho uplatnenie je vyrazné
najméd v oblasti financii, kde autori ako Schoenmaker a Schramade (2019) [5]
argumentuji, Ze banky sa stavaju nositelmi systémovych zmien smerom k
udrzatelnosti, ked’ze prostrednictvom financnych tokov ovplyviuju Struktiru celej
ekonomiky.

Zasadnym milnikom vo vedeckej diskusii je rozsiahla metaanalyza Friede et al.
(2015) [6], ktora na vzorke vySe 2000 empirickych $tadii identifikovala prevazne
pozitivnu korelaciu medzi ESG vykonom a finan¢nou vykonnostou firiem. Autori
poukazujui na to, Ze podniky s vysokym ESG skoére profituju zo znizenych rizik,
stabilnejSich vynosov a lepSej reputacie. Podobné zavery prinaSaju Batae et al.
(2020) [7], ktori pre europsky bankovy sektor preukazali, ze ESG pristupy
zohladnuju Sirsie spolo¢enské dopady bankovych aktivit a mozu znizovat kreditné a
trhové riziko. Zistenia Barauskaite & Streimikiene (2021) [8] vo sfére hodnotenia
ESG metodik tiez potvrdzuji rastuci konsenzus o pozitivnej vizbe medzi
udrzatel'nost'ou a ekonomickou prosperitou.

Governance, ako jeden z troch pilierov ESG, ma v bankach osobitné postavenie,
ked’ze riadenie rizik, transparentnost’ a etika su zakladom ich kredibility. RemiSova
(2011, 2015) [9, 10] zdoéraznuje, ze etické riadenie je nevyhnutnym predpokladom
déveryhodnosti a dlhodobej udrzatel'nosti podnikov. Governance ramce maju v
bankovnictve priamy dopad na kultiru riadenia rizik, kvalitu rozhodovania a na
schopnost’ podnikov reagovat’ na externé vyzvy. Citovana literatira dopliiia tvrdenia
autorov ako Kaplan & Ramanna (2024) [11], ktori upozoriiuju na kriticky vyznam
spolahlivosti ESG udajov a potrebu robustného regulacného ramca na
predchadzanie skresl'ovaniu reportov a greenwashingu.

1.2 Regula¢né ramce ESG

ESG reporting sa v Europe vyvijal z povodne dobrovol'ného modelu do podoby
prisne regulovaného systému. Smernica NFRD (2014/95/EU) [12] zaviedla prvé
povinnosti pre velké podniky a banky, ¢im vytvorila zaklad pre harmonizéciu
nefinanénych informacii v EU. Postupne v$ak bolo zrejmé, ze NFRD neposkytuje
dostato¢ne podrobné a porovnateIné data, ¢o viedlo k prijatiu smermnice CSRD
(2022/2464). CSRD je v literatire oznacovana za zasadnl regulacni reformu
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(European Commission, 2024) [13], pretoze zavadza robustny ramec Eurdpskych
Standardov vykazovania udrzatelnosti (ESRS), prinasa poziadavky na audit ESG dat
a rozSiruje okruh povinne vykazujucich subjektov vratane vicSiny bank a
finan¢nych institucii.

Nariadenie SFDR (2019/2088) dopina reporting o povinnost pre finanéné
institicie odkryvat' informacie o udrzatelnosti investi¢nych produktov. SFDR je
izko prepojené s Taxonémiou EU (2020/852) [14], ktora kategorizuje
environmentalne udrzatel'né aktivity a predstavuje jeden z najkomplexnejSich
hodnotiacich mechanizmov pre zelené financovanie. Autori jako Cort & Esty (2020)
[15] a Bose (2020) [16] upozoriuji, Ze prave regulacné iniciativy sa snazia odstranit’
fragmentaciu ESG ramcov, ktora dlhodobo komplikovala porovnatelnost’ udajov
naprie¢ sektormi a regionmi.

Z literatury jednoznacne vyplyva, Ze regulacia je hlavnym akceleratorom ESG
reportingu v bankovom sektore. Europska centralna banka (ECB, 2024) [17]
zdoraznuje, ze klimatické rizikd sa musia stat’ sucastou riadenia rizik, kapitalovych
poziadaviek a stresovych testov. Elderson & Senkovic (2024) [18] uvadzaju, zZe
klimatické a environmentalne rizikd maju potencial ovplyvnit’ finan¢nu stabilitu, o
vyzaduje prepracované metodiky merania ich vplyvov. EBA svojimi usmerneniami
priamo smeruje banky k integracii ESG faktorov do ICAAP, o predstavuje vyrazny
zasah do doterajsich prudencialnych ramcov.

1.3 ESG vykonnost’, stabilita bank a finan¢né vysledky

Empiricka literatira potvrdzuje, ze ESG faktory maju pre banky strategicky
vyznam. Chiaramonte et al. (2021) [19] v kontexte eurdpskeho finan¢ného trhu
uvadzajl, ze banky s pokrocilymi ESG stratégiami vykazovali vyssiu stabilitu pocas
obdobi finanéného stresu. Vyskumy Andries & Sprincean (2023) [20] dopinaju, Ze
lepsie ESG skore moze viest’ k niz§im nakladom na financovanie, ¢o je spdsobené
niz§im rizikovym profilom a vécSou doverou investorov. Rovnako vyznamné st
zistenia Aevoae et al. (2022) [21], ktori preukazali, ze ESG opatrenia m6zu znizovat’
systémové riziko v bankovom sektore, najmi prostrednictvom dekarbonizacie
portfolii a diverzifikacie investicii.

Lamanda & Tamasné Voneki (2024) [22] prinasaju regionalne Specificky pohlad
na krajiny V4. Autori identifikuju, Ze banky v tomto regione vyznamne zaostavali za
zapadoeurdpskymi institiciami, najmé v oblasti environmentalnych ukazovatelov,
pricom urovenn ESG reportingu bola silne korelovana s velkostou banky a jej
kapitalovou primeranostou. Z ich stadie vyplyva, Ze integracia ESG bola v regione
dlhodobo skér formalna ako strategicky prepojena s vykonnostou. Zistenia dopiiaji
vysledky Chiaramonte et al. (2021) [19], ktori preukazujii absenciu priamej
suvislosti medzi tradicnymi finanénymi ukazovatelmi (ROA, ROE) a ESG skore v
menej rozvinutych trhoch.
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Vyznamné poznatky do diskusie prinasaju aj autori ako Liang et al. (2025) [23],
ktori sa venuji hodnoteniu ESG metodik a poukazuju na problémy s heterogenitou
ESG ukazovatelov a ich interpretaciou. Fragmentacia hodnotiacich systémov
(MSCI, Sustainalytics, ISSB, GRI, SASB) vedie podl'a autorov k obmedzenej
porovnatel'nosti a vytvara priestor pre greenwashing. Kaplan & Ramanna (2024)
[11] preto navrhuju zavedenie Standardizovaného ramca, ktory by zjednotil
metodiky hodnotenia ESG vykonu a posilnil doveryhodnost’ reportingu. V tejto
suvislosti zohravaju Coraz dolezitejsiu ulohu aj inovativne technoldgie vo finanénom
manazmente, ktoré zvySuju presnost’, dostupnost’ a efektivnost’ spracovania ESG
dat, ¢o zdoraziuju aj Veteska a Kajanova (2023) [24].

1.4 Vyzvy ESG reportingu

absencia jednotného metodologického pristupu. Bose (2020) [16] a Cort & Esty
(2020) [15] upozoriuju, Ze historicky vyvoj ESG ramcov bol silne decentralizovany,
pricom jednotlivé organizacie vyvijali vlastné metodiky hodnotenia ESG vykonu.
Uvedeny stav sposoboval, ze porovnavanie ESG ukazovatel'ov bolo Casto skreslené
a neumozinovalo robustni interpretaciu vysledkov. Na potrebu metodickej
jednotnosti a presnejSieho uchopovania environmentalnych faktorov upozornuju aj
Loucanova, et al.(2022) [25], ktoré poukazuju na to, Ze aj v oblasti ekologickych
inovacii dochadza k fragmentacii ukazovatelov a rozdielnym spdsobom ich
hodnotenia, ¢o nasledne komplikuje porovnatel'nost’ vystupov.

Greenwashing predstavuje dalSiu vyznamni vyzvu. Autori ako Kaplan &
Ramanna (2024) [11] tvrdia, ze ak korporacie nedisponuju auditovanymi a
transparentnymi ESG datami, moze dochadzat k strategickému skreslovaniu
informacii. Gallego-Alvarez & Pucheta-Martinez (2022) [26] zdoraziuju, Ze
overovanie ESG udajov prostrednictvom nezavislého auditu je nevyhnutné na
znizenie informacnej asymetrie a zvySenie doveryhodnosti reportov. Popisana
problematika ma zasadny vyznam pre banky, ktor¢ st nielen subjektmi vykazovania,
ale aj pouzivateI'mi ESG informacii pri hodnoteni rizikovosti klientov a investi¢nych
portfolii.

Existuji aj metodické vyzvy spojené s meranim klimatickych rizik. Autori
Elderson & Senkovic (2024) [18] upozoriuju, ze klimatické rizika sa tazko
premietaji do tradi¢nych kvantitativnych modelov. Vyzaduju nové pristupy, dlhsie
Casové horizonty a komplexné scenare, Co posuva vyskum ESG do
multidisciplinarneho prostredia.

1.5 Domaci kontext ESG

V slovenskom kontexte literatiira upozoriiuje na viaceré Strukturdlne problémy.
Zvarikova (2023) [27] identifikuje nizku uroven pripravenosti podnikov na
udrzatelnostné poziadavky, slabu integraciu ESG tém do strategického riadenia a
nedostatok odbornikov. Palkechova (2025) [28] zdoraziiuje potrebu vacsicho dorazu
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na etické riadenie a adaptaciu na nové regulacné poziadavky. NBS (2025) [29]
zdoraznuje, ze slovenské banky maji potencial byt lidrami v ESG implementacii,
avSak musia investovat’ do datovej infrastruktary, expertnych kapacit a internych
kontrolnych mechanizmov.

Konkrétne tvrdenia potvrdzuju aj regiondlne porovnania Lamanda & Tamasné
Voneki (2024) [22], podla ktorych banky v krajindich V4 zaostavaji za eurdpskym
priemerom najmd v oblasti environmentalnych tdajov a v implementacii
pokrocilych ESG metodik.

2. Metodologia

Ciel'om prispevku je identifikovat’ a syntetizovat’ interpretacné vychodiska ESG
stratégie a ESG reportingu v bankach na zaklade dostupnych vedeckych zdrojov,
europskej regulacnej dokumentacie a publikovanych akademickych prac v oblasti
udrzatelného financovania. Uvedeny ciel’ vyplyva z potreby systematicky uchopit’
interdisciplinarny ramec ESG, ktory v sebe spaja environmentélne, socidlne a
riadiace faktory prostrednictvom jednotnej analytickej perspektivy, a sucasne
reflektovat’ jeho Specifika v bankovom sektore. Banky vystupuji v ekonomike ako
vyznamni nositelia kapitalovych tokov a sprostredkovatelia investicnych rozhodnuti,
a preto literarne, teoretické a regulacné zdroje predstavuju prioritny fundament pre
pochopenie ich ulohy v implementéacii a vykazovani ESG iniciativ. Predkladany
prispevok je koncipovany ako interpretacna Studia, ktorej ambiciou je zmapovat
existujuce poznatky, interpretovat’ ich vo vzajomnych suvislostiach a identifikovat’
hlavné smerovania vyskumu ESG v kontexte bankového sektora.

Metodologicky ramec prispevku je zalozeny na kombinécii analyzy, syntézy,
komparacie a integrovanej interpretacie sekundarnych zdrojov. Primarnym
postupom bola kvalitativna obsahova analyza dostupnej literatiry, ktord zahimala
akademické studie, odborné publikacie, pracovné dokumenty eurdpskych instittcii a
teoretické prace uplatinované pri vysvetlovani ESG ramcov. Analyza spocivala v
identifikacii opakujucich sa konceptov, teoretickych pristupov a empirickych zisteni
v suvislosti s ESG v bankach. Zvlastny doéraz bol kladeny na tie publikacie, ktoré
umoznuju vysvetlenie vyvoja ESG konceptov, ich integratnych mechanizmov a
dopadov na finan¢ny sektor, priCom objektivnym kritériom vyberu bola ich vedecka
relevancia a frekvencia citovania v odbornej diskusii.

Po uskutocneni analytickej fazy nasledovala syntéza poznatkov, ktorej ucelom
bolo prepojit jednotlivé teoretické a empirické pristupy do ucelen¢ho
konceptualneho ramca. Syntetizovali sa najmé vyznamné teoretické koncepcie, ako
je teoria stakeholderov vysvetl'ujuca interakciu medzi bankami a ich zaujmovymi
skupinami, koncepcia Triple Bottom Line pri vymedzovani multidimenzionalnej
povahy udrzatelnosti a empirické¢ Stadie, ktoré potvrdzuju vztah medzi ESG
vykonom a financnou stabilitou ¢i vykonnostou bankovych institicii. Synteticky
pristup umoznil identifikovat’ spolo¢né historické a intelektudlne vychodiska ESG

154



@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

ramca a zaroven uchopit’ jeho transformacny dopad na riadenie rizik, kapitalové
poziadavky a strategické smerovanie bank.

V ramci metodologie bola sucastou prace aj komparacia vybranych teoretickych
pristupov a regulacnych dokumentov. Porovnavali sa rozdielne metodické pristupy
pouzivané v literatire na meranie a interpretaciu ESG ukazovatelov, ako aj ich
vplyv na bankové stratégie. Komparativny postup umoznil presne identifikovat
rozdiely medzi tradicnymi, prevazne dobrovolnymi ESG rdmcami a sucasnym
regulovanym rezimom, ktory vychadza zo smemice CSRD a Standardov ESRS.
Stanoveny postup je vhodny najmai pre oblast’ bankovnictva, kde rozdielne metodiky
priamo ovplyviiuji tvorbu reportov, ich auditovatelnost’ a rozhodovacie procesy
regulacnych orgéanov.

Zavere¢nou metodologickou fazou bola interpreticia vysledkov analyzy a
syntézy, ktord pri formulovani zdverov vychadzala z integrované¢ho pohladu na
teoretické, empirické a regulacné zdroje. Interpretacia sa opierala o vedecku logiku
indukcie a dedukcie — indukcia umoznila vyvodit” vSeobecné zavery na zaklade
opakujucich sa tvrdeni a zisteni v literature, zatial' co deduktivna perspektiva bola
vyuzitd pri posudzovani, do akej miery sa jednotlivé vychodiskd uplatiuji v
bankovom sektore a aké implikdcie prinasaju pre jeho d’al§i rozvoj. Kombinacia
logickych postupov tvori zaklad akademickej integracie poznatkov a umoziuje
identifikovat’ interpretacné vychodiska ESG v ich komplexnosti.

Metodologia prispevku sa opiera o kvalitativny vedecky pristup, ked’ze jeho
cielom nie je kvantifikovat vztahy medzi premennymi, ale porozumiet’ ich
vyznamu, kontextu a vzajomnym suvislostiam. Takto koncipovany pristup je
adekvatny charakteru ESG problematiky, ktord je multidisciplinarna a vo svojej
podstate interpretativna. Zvolend metodologia umoziiuje identifikovat’ Siroké
spektrum poznatkov, ktoré st nevyhnutné pre nasledné pochopenie praktickych
implikacii ESG pre bankovy sektor.

Vysledkom uplatnenych metodickych postupov je interpretacne ukotveny a
logicky vystavany ramec, ktory poskytuje dokladné vymedzenie ESG stratégie a
reportingu v bankach z pohladu existujucej literatury. Popisany metodologicky
zaklad umoziuje nésledne identifikovat’ hlavné vyzvy, smerovania a odportcania
pre prax aj vyskum v oblasti udrzateného bankovnictva.

3. Vysledky a diskusia

Vysledky interpretacného skimania potvrdzuja, Ze problematika ESG stratégie a
ESG reportingu v bankovom sektore predstavuje multidimenzionalnu a dynamicky
sa vyvijajucu oblast, ktora je formovana kombinaciou regula¢nych, ekonomickych a
spoloCenskych faktorov. Na zaklade analyzovanej literatiry mozno konStatovat’, ze
ESG sa stalo integralnou stucastou riadenia bank, pricom jeho vyznam presahuje
ramec dobrovolnej spoloCenskej zodpovednosti. ESG dnes zohrava ulohu v

155



@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

oblastiach strategického smerovania, riadenia rizik, reputatného postavenia aj v
samotnej financnej vykonnosti bank.

Z vysledkov syntézy vyplyva, ze zadsadnym faktorom, ktory redefinuje ESG
pristup v bankach, je regulacny tlak vyplyvajici zo smernice CSRD, nariadenia
SFDR a Taxonémie EU. Predpisy nielenze harmonizuju reporting, ale zarovei nutia
banky integrovat’ udrzatelné principy do svojich internych procesov, politik a
systémov riadenia rizik. Dolezitym faktorom je aj tlak investorov a stakeholderov,
ktori vnimaju ESG ako ukazovatel' kvality riadenia, transparentnosti a dlhodobého
smerovania institucie. Empirické Stadie potvrdzuju, Ze banky s rozvinutymi ESG
politikami vykazuju vysSiu odolnost’ voc¢i financnym Sokom, nizSie financné
naklady a stabilnejsi vyvoj vykonnostnych ukazovatel'ov.

Vysledky interpretacnej analyzy ukazuju, ze ESG reporting je v bankach
dolezitym nastrojom nielen pre komunikaciu nefinanénych informacii, ale aj pre
podporu interného rozhodovania. Zvysujica sa poziadavka na auditovatelnost’ a
verifikaciu dat meni charakter ESG reportingu na rovnocenny prvok finanéného
vykaznictva. StiCasne vSak literatura upozornuje na pretrvavajice problémy — najma
na metodicka nesurodost’ ESG ukazovatelov, nejednotnost’ hodnotiacich ramcov a
riziko greenwashingu. Uvedené problémy st Specificky citelné v mensich krajinach
a mensich bankovych instituciach, kde chybaju kapacity pre robustné datové
systémy a odborné analytické timy.

Dolezitym vysledkom je aj identifikdcia regionalnych rozdielov, ktoré sa
prejavuju najma v krajindch V4. Banky v tychto regionoch dosahuji nizsiu Groven
ESG pripravenosti ako zapadoeuropske banky, pricom zaostavanie je najvyraznejsie
v environmentalnej oblasti. Vyskumy poukazujt, Ze bariéry predstavuje nedostatok
odbornikov, slabSia datovd infraStruktara a historicky niZSia orienticia
podnikatel’ského prostredia na udrzatel'nost’.

3.1 Diskusia vysledkov v kontexte pribuznych akademickych prac

Sucastou diskusie je aj porovnanie s vybranymi zdvere¢nymi pracami, ktoré sa
venovali problematike ESG stratégie a reportingu. Napriek tomu, Ze ich metodicky
pristup a vyskumné otazky sa odlisuju, poskytuju cenné dopliiujuce vhl'ady.

Nemoga (2025) [30] spracoval tému ESG reportingu v bankovom sektore so
zameranim na komparaciu Tatra banky a CSOB. Ciel'om jeho prace bolo preskiimat’
uroven transparentnosti, rozsah zverejniovanych informacii a pripravenost tychto
bank na nové regulacné ramce. Autor dospel k zaveru, Zze obe banky vykazuju
progres v implementacii ESG iniciativ, pricom Tatra banka sa vyznacuje vysSim
stupfiom strategickej integracie ESG faktorov, zatial' ¢o CSOB kladie vi¢si doraz na
socialne aktivity a komunitné projekty. Nemoga tiez identifikoval potrebu
metodického zjednotenia a dolezitost’ zavedenia konkrétnych, merateInych ESG
ukazovatel'ov. Zistenia autora su v sulade so zavermi prezentovanymi v teoretickej
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literatiire a potvrdzuju, Ze slovensky bankovy sektor je v procese transformécie,
avsSak stale ¢eli vyzvam v oblasti kvality a porovnatel'nosti dat.

Sadlonova (2025) [31] sa vo svojej diplomovej praci venovala SirSiemu konceptu
ESG stratégie a reportingu v eurdpskych podnikoch, pricom analyzovala nielen
legislativne ramce, ale aj ESG ukazovatele. Jej cielom bolo vysvetlit' vyvoj ESG
konceptu, charakterizovat’ jednotlivé piliere a prezentovat' najCastejSie pouzivané
metodiky reportingu. Sadlonova dospela k zaveru, ze ESG prechadza zasadnou
profesionalizaciou, pricom regulacia v oblasti udrzatelnosti predstavuje vyznamny
faktor harmonizacie eurdpskych trhov. Zistila tiez, Zze najvdcSou bariérou pre
podniky, vratane bank, je vysoka administrativna zataz a potreba kontinualneho
vzdelavania a budovania odbornych timov. Jej poznatky dopliiiaji vysledky nasho
prispevku najmi v tom, ze zdoéraziiuju vyznam Standardizacie ESG ramcov a
potrebu jednotnych metodik pre porovnatelnost’ tidajov na tirovni EU.

Razdikova (2024) [32] vo svojej praci skumala proces zavadzania ESG
reportingu a jeho implementa¢né bariéry v podnikoch. Hoci sa nezameriavala
vylu¢ne na bankovy sektor, jej vysledky st relevantné pre analyzu vSeobecnych
problémov ESG implementacie. Autorka identifikovala potrebu kultirnej zmeny v
organizaciach, zdoraznila vyznam jasného urcenia kompetencii pri riadeni ESG
agendy a poukazala na nevyhnutnost’ kvalitnej datovej a metodickej pripravy.
Razdikova dospela k zaveru, ze ESG reporting mdze predstavovat vyznamni
konkurenc¢nt vyhodu, avSak len za predpokladu, Ze organizacie disponuji
dostato¢nymi zdrojmi, odbornostou a podporou vedenia. Zaver je plne kompatibilny
so zavermi vedeckej literatiry, ktord opakovane zdoraziiuje ulohu governance pri
uspesnej implementacii ESG.

Vyssie uvedené prace spolocne vytvaraji kontext, ktory potvrdzuje hlavné
zistenia prezentované v naSom prispevku.

3.2 Priestor pre d’al$i vyskum

Na zéklade analyzovanych zdrojov je zrejmé, Ze hoci je vyskum ESG v
bankovom sektore pomerne rozsiahly, existuje niekol’ko oblasti, ktoré si vyzaduji
hlbsie skimanie. Jednou z nich je meratelny vztah medzi ESG ukazovatelmi a
kvantifikovanymi rizikovymi modelmi bank, ked’Ze integracia klimatickych rizik do
tradicnych modelov uverového rizika je stile v pociatoCnej faze. Rovnako je
potrebné preskumat’ efektivnost’ implementacie ESRS v praxi, najmid v bankéch
odlisnej velkosti. Perspektivnou oblastou vyskumu je taktiez porovnanie ESG
stratégii v roznych regulacnych prostrediach a identifikacia toho, do akej miery ESG
ovplyviuje investicné rozhodnutia a pristup ku kapitalu.

Zaver

Ciel'om prispevku bolo identifikovat’ interpretacné vychodiska ESG stratégie a
ESG reportingu v bankach a objasnit’ ich vyznam pre fungovanie finan¢ného
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sektora. Analyza a syntéza literatury potvrdila, Ze ESG sa stalo ucelenym ramcom,
ktory zasadne ovplyviuje strategické smerovanie bank, ich pristup k riadeniu rizik a
celkovu transparentnost. Teoretické koncepcie, ako tedria stakeholderov ¢i model
Triple Bottom Line, poskytuji zékladné vysvetlenie, preco ESG presahuje tiroven
komunika¢ného nastroja a nadobuda charakter Gstredného prvku riadenia.

Empirické zistenia poukazuji na to, Zze banky s rozvinutymi ESG politikami
mozu dosahovat’ vysSiu stabilitu a priaznivejsie financné podmienky, zatial' Co
regulatny ramec Eurdpskej Unie vytvara jednotné prostredie pre hodnotenie a
porovnatel'nost’ ESG udajov. Diskusia ukazala, Ze teoretické poznatky sa odrazaju aj
v aplikovanom vyskume, ktory potvrdzuje potrebu sStandardizacie, kvalitnych dat a
odbornych kapacit pri implementacii ESG. Zaroven sa preukazali rozdiely medzi
jednotlivymi subjektmi, najmi pokial ide o turoven pripravenosti a schopnost
integrovat’ udrzatelnost’ do internych procesov.

Prispevok naplnil svoj ciel’ tym, ze poskytol uceleny prehlad o interpretacnych
zakladoch ESG a ich implikaciach pre bankovy sektor. Zistenia potvrdzuju, ze ESG
predstavuje dynamicky sa rozvijajuci ramec, ktory bude aj nad’alej formovat’ podobu
moderného bankovnictva. Priestor pre dal$i vyskum sa otvara najméd v oblasti
merania ESG rizik, hodnotenia efektivnosti implementacie regulaénych Standardov a
skimania vplyvu ESG na dlhodobt vykonnost’ financnych institticii. Udrzatel'nost
tak zostava jednou zo zasadnych vyziev aj prilezitosti, ktoré budu formovat’ stratégie
bank v nasledujucich rokoch.
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POZIADAVKY A PRAVNY RAMEC INTEGRACIE
UDAJOV PRE POTREBY KRiZOVEHO RIADENIA
V PODMIENKACH SLOVENSKEJ REPUBLIKY
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FOR DATA INTEGRATION FOR CRISIS
MANAGEMENT PURPOSES IN THE SLOVAK
REPUBLIC
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Abstrakt. Prispevok sa zameriava na analyzu pravneho ramca v oblasti integracie
udajov zinformacnych systémov verejnej spravy v podmienkach Slovenskej
republiky. Krizovy manazment potrebuje disponovat vramci jednotlivych faz
krizového riadenia presnymi a uplnymi informaciami. Sucastou fazy prevencie
a posudzovania rizik st Cinnosti spojené so zberom a analyzou udajov. Vysledky
tychto analyz predstavuju informacné vstupy pre d’alsie fazy. Sticastou prispevku je
tiez analyza pravneho ramca a pristupov v oblasti dostupnosti, integracie
a vyuzivania udajov v podmienkach krizového riadenia Ceskej republiky. Vysledky
analyzy mozu sluzit’ ako priklad dobrej praxe vramci budovania informac¢ného
systému krizového riadenia Slovenskej republiky a ukotvenia jeho pravneho ramca.
KPucové slova: Krizovy manazment, posudzovanie rizik, integracia udajov,
informacné systémy.

Abstract. The paper focuses on the analysis of the legal framework for the
integration of data from public administration information systems in the Slovak
Republic. Crisis management requires accurate and complete information at each
phase of crisis management. Activities related to data collection and analysis are part
of the prevention and risk assessment phase. The results of these analyses provide
information inputs for subsequent phases. The paper also includes a comparative
analysis of the legal framework and approaches to data availability, integration, and
use in crisis management in the Czech Republic. The results of the analysis can serve
as an example of good practice in building the crisis management information
system of the Slovak Republic and establishing its legal framework.

Keywords: Crisis Management, Risk Assessment, Data Integration, Information
Systems.

JEL Classification: H12, L86, L88
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Uvod

Potrebu a vyznam informacii v krizovom manazmente charakterizovali viaceri
domaci a zahrani¢ny autori [1], [2], [3], [4]. Presné, vCasné a tpIné informacie tvoria
predpoklad pre plnenie tloh krizového manazmentu a vykonavanie jeho Cinnosti [2].
Informacie a jednotlivé udaje sa vyuzivaju tiez pre potreby identifikacie podmienok
ohrozenia, zranitelnosti alebo pripravenosti v ramci posudzovania rizik krizovych
javov [5].

Proces posudzovania rizik zahfiia vyuZzivanie velkého mnozstva udajov
a informacii z roznych zdrojov. Ide najmé o empirické udaje, ktoré boli ziskané na
zaklade historickej skusenosti alebo pomocou $pecializovanych merani pomocou
senzorov ainych modernych technoldgii. Tieto tidaje st dopliiané odvodenymi
(modelovanymi) udajmi, ktoré¢ vznikli na zaklade odbornych vypoctov a simulécii
prostrednictvom $pecializovanych modelov [6].

Vyznam udajov a informacii je tiez sucastou ramca Sendai pre redukciu rizika
katastrof. Odbornici z celého sveta sa v ramci dokumentu NDRA (National Disaster
Risk Assessment), ktory je stcastou ramca Sendai, zhoduju, Ze pozadované udaje na
posudzovanie rizik by mali byt integrované v ramci jednotného datového tloziska,
resp. jednotnej databazy [6]. V podmienkach Slovenskej republiky (dalej SR)
nebola problematike datovej integracie v oblasti krizového riadenia venovana
dostatocna pozornost’. Toto potvrdzuje tiez Koncep¢na reforma krizového riadenia
a civilnej ochrany pre obdobie 2025-2030 [7].

Slovenska republika v sucasnosti nedisponuje ani ziadnym informac¢nym
systémom v oblasti krizového riadenia alebo posudzovania rizik izemia [8]. Cielom
tohto prispevku je preto identifikovat’ a analyzovat pravne prostredie
v podmienkach SR v oblasti moznosti a poziadaviek pre datovl integraciu. Sucast'ou
prispevku bude tiez identifikacia hlavnych informacnych systémov a databaz
potrebnych pre proces posudzovania rizik Uizemia. Pre potreby buducej integracie
udajov do jednotného datového modelu krizového riadenia v oblasti posudzovania
rizik Gzemia je suastou prispevku analyza pristupov v podmienkach Ceskej
republiky.

1. Hlavné zdroje udajov pre posudzovanie rizik uzemia

Rizik4d vyskytujuce sa na konkrétnom uzemi maju potencial zasiahnut jeho
konkrétne prvky. Tymito prvkami tzemia st najmid budovy, infrastruktira,
obyvatel'stvo, plochy roézneho vyuzitia a d’al§ie prirodné prvky. Zdroj ohrozenia je
potom tiez prvkom tizemia. Na zaklade toho je potom mozné konstatovat’, ze rizika
vyskytujice sa v uzemi maju priestorovy charakter [9].

Na zaklade priestorového charakteru prvkov uzemia a poziadaviek vyplyvajicich
z pokynu pre spracovanie dokumentu Analyza uzemia z hladiska vzniku moznych
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mimoriadnych udalosti (dalej Analyza izemia) [10], je zrejmé, Ze pozadované udaje
v procese posudzovania rizik budi mat’ priestorovy ale aj atributovy charakter.

Priestorové udaje v podmienkach Slovenskej republiky

Pravny ramec infraStruktary priestorovych informacii je tvoreny najmé zdkonom
¢. 3/2010 Z. z. o narodnej infrastruktire pre priestorové informacie. Tento zakon
upravuje povinnosti povinnych o0sob v oblasti zberu, tvorby, poskytovania
a aktualizacie priestorovych informacii ako tiez charakter narodného geoportalu.
Stcastou zakona st témy priestorovych informacii, ktoré definuju konkrétne oblasti
priestorovych informacii. Spravu jednotlivych priestorovych informacii zabezpecuju
povinné osoby, ktoré su podla tohto zakona organy verejnej spravy, pravnické
osoby zriadené na zaklade zékona, pravnické osoby zriadené v posobnosti organu
verejnej spravy, pravnické osoby a fyzické osoby- podnikatelia [11].

Jednotlivé priestorové informacie su stcastou Narodného geoportalu.
Prostrednictvom Narodného geoportalu je mozné vyhladat’, konkrétnu oblast’, resp.
dataset priestorovych informacii. Poskytovanie 1dajov je zabezpeCené
prostrednictvom sietovych sluzieb. MnoZstvo z verejne dostupnych priestorovych
informaécii je poskytovanych prostrednictvom Registra priestorovych informacii.

V podmienkach SR je zakladom priestorovych informacii o prvkoch tzemia
Zakladna baza udajov geografického informa¢ného systému (ZBGIS). Obsah,
spravu a poskytovanie udajov ZBGIS upravuje zakon ¢. 215/1995 Z. z. o geodézii a
kartografii a vyhlaska ¢. 300/2009 Z. z., ktorou sa vykonava zédkon Narodnej rady
Slovenskej republiky ¢. 215/1995 Z. z. o geodézii a kartografii v zneni neskorSich
predpisov. ZBGIS tvoria referencné priestorové udaje, ortofotosnimky, digitalny
vysSkovy model uzemia, ostatné priestorové udaje, generalizované udaje, zdkladné
Statne mapové dielo a kartograficke diela [12], [13].

Obsah a popis udajov ZBGIS, ktoré reprezentuju jednotlivé prvky tizemia je
sucastou Katalogu tried objektov. Prvky (objekty), ktoré su sucastou ZBGIS su
napriklad:

e Budova,
o (Cesta
e Most

e Zeleznica
e Obec (hranica katastralneho izemia) a pod. [14].

Ako dalSie hlavné zdroje priestorovych informacii vzhl'adom na prvky tzemia
a jednotlivé rizik4 je mozné identifikovat’ nasledujiice informacné systémy, registre,
datasety a pod.:

e Informacny systém zavaznych priemyselnych havarii.
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e Portal map povodiiového ohrozenia a map povodiového rizika.
e Mapovy portal svahovych deformacii.
o Informacény systém modelu cestnej siete.

Atributové udaje v podmienkach Slovenskej republiky

Atributové udaje, nazyvané tiez opisné, su udaje, ktoré blizSie charakterizuju
prvok / objekt tizemia [15]. V kontexte posudzovania rizik ide najmé o udaje, ktoré
slizia na identifikdciu alebo kategorizaciu prvkov alebo na blizsie analyzy
z pohl'adu nasledkov a vystavenia prvkov pdsobeniu krizovych javov.

Z pohladu atributovych tidajov potrebnych pre proces posudzovania rizik je
mozné spomenut’ najmi zakladné referencné udaje, ako napriklad udaje o adresach,
fyzickych osobach a pravnickych osobach. Obsah idajov a podrobnosti o registri
fyzickych o0s6b upravuje zakon ¢. 253/1998 Z. z. o hlaseni pobytu obcanov
Slovenskej republiky a registri obyvatelov Slovenskej republiky. Podrobnosti o
registri adries upravuje zakon ¢. 125/2015 Z. z. o registri adries a o zmene a
doplneni niektorych zakonov. Spravu nad oboma registrami zabezpecuje
Ministerstvo vnutra SR.

Obsah jednotlivych referencnych tdajov a ich popis je k dispozicii v Katalogu
datovych prvkov, ktory je k dispozicii na stiahnutie v prilohe 3 vyhlasky ¢. 78/2020
Z. z. o Standardoch pre informac¢né technologie verejnej spravy [16], [17], [18].

Informacie z uvedenych registrov su vyuzitelné napriklad pri:
e urceni poctu 0sob s trvalym alebo prechodnym pobytom na adrese,
e urceni ohrozenych adries jednotlivymi mimoriadnymi udalostami,

e urCeni adresy sidla alebo prevadzky vyrobnych podnikov aich
ekonomickej ¢innosti a pod.

Dalsie atriblitové udaje sa vztahuju na konkrétne typy zariadeni v izemi, ktoré je
potrebné identifikovat’ podl'a pokynu na vypracovanie dokumentu Analyza uzemia.
Tieto udaje sa nachadzaju v nasledujucich informacnych systémoch:

e Narodny register poskytovatel'ov zdravotnej starostlivosti.
e Informacny systém socialnych sluzieb.

e Register $kol a skolskych zariadeni.

e Centralny register hospodarskych zvierat a pod.

Obsah, povinnosti a poskytovanie udajov ztychto informacnych zdrojov su
upravené v prisluchajucich pravnych predpisoch. Z mnozstva uvedenych
informacnych zdrojov vyplyva, Ze datovy model, ktory by mal zastreSovat’ Uidaje
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z tychto zdrojov pre potreby posudzovania rizik uzemia a spracovanie dokumentu
Analyza izemia bude musiet’ riesit’ problematiku ich integracie.

2. Pravny ramec integracie udajov v podmienkach Slovenskej
republiky

Integracia udajov z informacnych systémov verejnej spravy je z hladiska
pravnych noriem zastreSend najméd zakonom ¢. 95/2019 Z. z. o informacnych
technologiach vo verejnej sprave a o zmene a doplneni niektorych zakonov
a prislusnymi vyhlaskami. Prikladom je vyhlaska ¢. 78/2020 Z. z. o §tandardoch pre
informacné technolégie verejnej spravy. Hlavnym gestorom v oblasti integracie
informacnych systémov verejnej spravy je Ministerstvo investicii, regionalneho
rozvoja a informatizacie Slovenskej republiky. Pri integracii udajov je dalej
potrebné dodrziavat’ poziadavky apravidla Narodnej koncepcie informatizacie
verejnej spravy. Narodna koncepcia informatizacie verejnej spravy stanovuje
nasledujuce zakladné principy:

e udaje sa ziskavaju a vyzaduju iba z povodného zdroja,

e zabezpeCenie modularity a interoperability sa dosahuje tak, Ze pri
vymene udajov sa vyuzivaju iba Standardizované datové sluzby alebo
API,

e vymena udajov medzi organmi verejnej spravy aich informacnymi
systtmami sa zabezpeCuje vylu¢ne prostrednictvom centralnych
integracnych prvkov,

e integracia udajov musi zabezpeCit ochranu osobnych tdajov,
kybernetickil bezpecnost' a d’alSie ustanovenia tykajice sa bezpecnosti
udajov [19], [20], [21].
Uvedené principy integracie tidajov z informacnych systémov verejnej spravy je
mozné zahrnit’ do postupu integracie. Tento postup je zobrazeny na nasledujiicom
obrazku ¢. 1.

. Uzatvorenie zmluvy 5 3 Overenie urovne
el o urovni Identifikacia udajov Az st naplnenia §tandardov
pravneho zakladu pre [—»| och —> i —»| sluzieb poskytovania [—»] i och
e T poskytoyanyc a procesov ko smnqvenyc 1
P udajov pravnymi predpismy
Implementacia bezzpae‘;ies?;;ch limyl et Transformécia
. itel'skej Navrh datovych .
datovych sluzieb/ |€«—— opatreni pristupua |[€&— shsllz) Etribéizrive;m [— tolizi' a ?ozl:’ry:nj [— formatov do
API a monitorovanie sprostredkovania z stéme pozadovaného stavu
udajov Y
Obrazok 1: Postup integracie udajov verejnej spravy
Zdroj: [21]

Z pohl'adu postupu integracie udajov, ktory bol spracovany na zaklade analyzy
pravnych predpisov a konzultovany s odbornikmi z praxe je potrebné zdoraznit’
najma prvé dva kroky:
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e Zabezpecenie pravneho zakladu pre pristup k idajom.

e Uzatvorenie zmluvy ourovni poskytovanych sluzieb medzi
poskytovatel'om a spotrebitel'om idajov.

Zabezpecenie pravneho zakladu

Poskytnutie udajov z informacnych systémov verejnej spravy musi byt zakonne
zdovodnené. Spristupnenie udajov z identifikovanych zdrojov (informacnych
systémov verejnej spravy) pre krizové riadenie v podmienkach Slovenskej republiky
musi byt podloZené pravnym predpisom.

V oblasti krizového riadenia v stCasnosti neexistuje takyto pravny predpis.
Koncepcna reforma krizového riadenia a civilnej ochrany na roky 2025-2030 vsak
uvadza, ze dojde k legislativnym tpravam v oblasti krizového riadenia [7]. Sucast'ou
tychto legislativnych zmien by preto malo byt aj jasné vymedzenie potreby
vyuzivania udajov z inych informacnych systémov verejnej spravy.

Uzatvorenie zmluvy o urovni poskytovanych sluzieb

Aktualne pravne predpisy v oblasti krizového riadenia neuvadzaju zdovodnenie

povinnosti poskytovania udajov ich vlastnikom. Okrem zdovodnenia je dalej

potrebné Specifikovat’ kvalitu, sposob, obsah, nosi¢ a proces odovzdavania tychto
udajov [22].

Tieto nalezitosti je mozné obsiahnut vzmluve medzi poskytovatelom
a prijimatelom udajov. Takito zmluva sa nazyva tiez: Zmluva o Grovni
poskytovanych sluzieb: Zmluva by mala obsahovat’ najmé informéacie o:

e rozsahu poskytovanych udajov,

e cCasoch aktualizacii dajov,

e spdsobe pristupu k udajom

e abezpecCnostné aspekty [21].
3. Zabezpelenie pristupu k idajom pre krizové riadenie v Ceskej
republike

Zabezpecenie pristupu kudajom pre potreby posudzovania rizik Uzemia
a celkovo pre potreby krizového riadenia prostrednictvom pravneho predpisu
odporaca tiez dokument NDRA v suvislosti s ramcom Sendai [6]. Vhodnym
prikladom v tejto problematike mozu byt pre SR jej susedné Staty. V suvislosti
s integraciou a vyuzivanim udajov vramci informaénych systémov krizového
riadenia Ceskej republiky moze ist’ o najvhodne;jsi priklad dobrej praxe pre SR.

Jednotlivé systemy krizového riadenia vyuZivaji udaje, ktoré sa nachadzaju v
centralnom datovom sklade Hasi¢ského zachranné¢ho zboru Ceskej republiky.
Datovy sklad spravuje Institit ochrany obyvatel'stva. Centralny datovy sklad
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obsahuje priestorové aj atributové udaje. Prikladom st tdaje o vyske zaplavovej
viny, druh, miesto a mnozstvo skladovanych nebezpe¢nych latok alebo pocet osob
nachadzajucich sa v objektoch. Jednotlivé udaje pochadzaji od réznych
poskytovatel'ov, pricom cast’ je do datového skladu dodavana online sluzbami.
Vsetky tdaje v datovom sklade st upravené podla jednotného datového modelu
[23].

Ako priklad informacnych systémov, ktoré vyuzivaju tieto udaje je mozné
spomentit’ napriklad Terinos alebo Portal krizového fizeni Usteckého kraje. V ramci
druhého menovaného je vytvoreny modul zdroje ohrozenia. Po vybere konkrétneho
ohrozenia sa v mapovom okne zobrazi priestorova informacia o rozsahu posobenia
mimoriadnej udalosti. Zaroveii sa v mapovom okne zvyraznia ohrozené prvky
uzemia. Sucasne sa objavi panel s identifikovanymi ohrozenymi prvkami spolu s ich
bliz§ou charakteristikou [24].

Pravna tUprava v oblasti zberu apristupu k idajom pre krizové riadenie je
v podmienkach Ceskej republiky zabezpetena prostrednictvom zakona &. 240/2000
Sb. Okrem zakonného zddvodnenia pristupnosti Udajov pre krizové riadenie
upravuje tento zakon poziadavky a prava v oblasti informacného systému krizového
riadenia a mapovych podkladov pre krizové riadenie [25].

Vseobecne je pristup k idajom zabezpeceni prostrednictvom paragrafu 9 odseku
3 pismena ,e“, ktoré uvadza, ze Ministerstva ainé Ustredné spravne urady:
»poskytuji si bezplatné a bez zbyte¢ného odkladu udaje z informacnich systému
vefejné spravy, které spravuji, a to v rozsahu nezbytném pro zajiStovani
pripravenosti na krizové situace a pii jejich feSeni, nebrani-li tomuto poskytnuti
zvlastni pravni predpis* [25].

Paragraf 15 odsek 2 dalej Specifikuje obsah udajov, ktoré moze Hasicsky
a zachranny zbor Ceskej republiky vyzadovat, zhromazd'ovat a evidovat. Si to
najma udaje o:

e kapacite ubytovacich, zdravotnickych a stravovacich zariadeni,

e predmete arozsahu ¢innosti podnikov a podnikatel'ov v oblasti vyroby
a sluzieb, ich skladovych zasobach a zamestnancoch,

e pocte zamestnancov vo vyrobnych zariadeniach,
e nebezpecnych latkach, ich skladovani a mnozstve,
e mnozstve zadrzanej vody vo vodnych nadrziach,

e type a poctoch dopravnych, mechanizacnych a vyrobnych prostriedkoch
vo vlastnictve pravnickych osob a fyzickych osob,

e priestorovom rozlozeni vyrobnych podnikoch, vodovodoch, kanalizacii,
produktovodoch a energetickych siet’ach,

167



@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

e polnohospodarske;j pode,  pestovanych  plodinach, farmach
a hospodarskych zvierat,

e ochrannych stavbach, tkrytoch a skladoch civilnej ochrany [25].

Vramci zakona 240/2000 Sb. o krizovom riadeni je Specifikovany tiez
informacny systém krizového riadenia (d’alej IS KR). IS KR je informac¢nym
systémom verejnej spravy. Musi teda spiiiat’ poziadavky podla $pecifického zakona.
V podmienkach SR je takymto zakon ¢. 95/2019 Z. z. o informac¢nych technologiach
vo verejnej sprave. V zakone ¢. 240/2000 Sb. sa d’alej uvadza, Ze organy krizového
riadenia st povinné vyuzivat IS KR. IS KR obsahuje tiez udaje z
inych informacnych systémov verejnej spravy. St to najmi informacné systémy:

e cvidencie obyvatel’stva,
e katastra nehnutel’nosti,

e pravnickych osob, podnikajicich fyzickych o0sob a organov verejnej
moci,

e Uzemnej identifikacie, adries [25].

Tieto informacné systémy su totozné s informacnymi systémami v podmienkach
SR, ktoré boli popisané v prvej kapitole. Okrem tychto informacnych systémov,
zakon ¢. 240/2000 Sb., Specifikuje tiez geografické podklady vyuzivané v krizovom
riadeni. Tieto maju byt v analégovej alebo digitalnej forme a musia spifat’ zasady
interoperability a Standardizacie vSetkych organov krizového riadenia v domacom
ale 1 medzinarodnom rozsahu. Pre tento ucel sa vyuzivaju Statne mapové diela
a Specifické geografické produkty, ktoré st v stlade so zakonom ¢. 200/1994 Sb.
o zememeracstve [25]. Ide teda o pravny predpis vrovnakej oblasti ako je
v podmienkach SR zakon ¢. 215/1995 Z. z. o geodézii a kartografii, ktory pravne
zastreSuje ZBGIS.

Zaver

Predlozeny prispevok poukazuje na vyznam presnych, dostupnych a
integrovanych tdajov pre vSetky fazy krizového riadenia, najmi vSak pre
posudzovanie rizik uzemia. Analyza dostupnosti udajov preukazala, ze Slovenska
republika disponuje dostatoénym mnozstvom relevantnych priestorovych a
atributovych udajov. Tieto udaje st sGCastou roznych informacnych systémov
verejnej spravy. Napriek tomu vSak tieto tdaje v sicasnosti nie su systematicky
integrované do jednotného informacného systému krizového riadenia. Slovenska
republika takymto informacnym systémom v sii¢asnosti ani nedisponuje. Zistenia
zaroven potvrdili, ze hlavnym limitujucim faktorom je najméd absencia
jednoznacného pravneho ramca, ktory by explicitne upravoval opravneny pristup
krizového manazmentu k tymto datovym zdrojom.
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Komparacia s pristupom Ceskej republiky v analyzovanej oblasti preukézala, Ze
existencia centralneho datového skladu a jednotného datového modelu pre krizové
riadenie, vyrazne napomaha k vyuzitelnosti udajov vroéznych informacnych
systémoch alebo portaloch zameranych na posudzovanie rizik uzemia. Cesky model
predstavuje funkény priklad dobrej praxe, ktory je v mnohych aspektoch
prenositelny aj do podmienok Slovenskej republiky, kedze vyuziva obdobné
registre, geografické podklady a principy interoperability informacnych systémov.
Zakladom je vSak legislativne ukotvenie povinnosti poskytovania udajov v pravnych

v

Do buducnosti sa preto javi dolezité vyuzit pripravované legislativne zmeny v
ramci Koncepénej reformy krizového riadenia a civilnej ochrany na vytvorenie
jasného pravneho ramca pre integraciu udajov. Systematické prepojenie existujucich
informacnych systémov do jednotného datového modelu moéze vytvorit pevny
zaklad datovo orientovaného krizového riadenia v podmienkach SR. Takyto pristup
prispeje k vysSej pripravenosti izemia, lepSej podpore rozhodovania a v kone¢nom
dosledku k zvySeniu bezpecnosti obyvatel'stva a odolnosti spoloc¢nosti voci
krizovym javom.
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Abstract. This paper analyzes labor market requirements for digital competencies
within the Slovak Republic. The primary objective of the research was to identify
key digital skills requested by employers and compare them with the current level of
workforce digital readiness, based on the DESI index. The empirical part of the
study relies on a quantitative content analysis of 384 job advertisements from
relevant recruitment platforms (Profesia.sk, LinkedIn, and others), conducted in the
third quarter of 2025. The skills classification methodology is based on the
European DigComp 2.2 framework. The results revealed significant differences in
requirements depending on the industry and enterprise size. While the IT sector and
large enterprises show high demand for advanced skills (data analytics, Al,
cybersecurity), small and medium-sized enterprises primarily focus on basic
information literacy and digital communication. The findings highlight a persistent
mismatch between market needs and the supply of skills, representing a barrier to
enhancing competitiveness in the digital economy.

Keywords: Digital economy, digital competencies, labor market, competitiveness,
DigComp 2.2.

JEL Classification: J23, J24, M15, O33

Introduction

Digital competencies constitute a fundamental pillar of the modern digital
economy and society. The level of these skills directly influences the capacity of
individuals, enterprises, and public institutions to adapt to technological changes,
implement digital innovations, and operate effectively in an environment driven by
data and connectivity.

To quantify these capabilities, the European Commission developed the Digital
Economy and Society Index (DESI).
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This complex analytical tool enables the monitoring and benchmarking of digital
progress across European Union member states. The index evaluates national
performance through four primary dimensions, each carrying an equal weight of
25%:

1. Connectivity: Assesses the deployment, quality, and coverage of broadband
networks.

2. Human Capital: Monitors the population's digital skills and workforce
readiness for digital transformation.

3. Integration of Digital Technology: Focuses on the adoption of digital
solutions by businesses (Cloud Computing, Big Data, Al).

4. Digital Public Services: Analyses the availability and quality of e-
government services.

Since 2023, DESI has been integrated into the Digital Decade report, monitoring
progress toward the EU’s 2030 digital targets [1].

Analysis of Digital Proficiency in Slovakia

Data presented in Figure 1 indicates that Slovakia faces significant challenges
regarding basic digital literacy. Since 2021, the share of citizens with at least basic
digital skills has declined from 55% to 51%, widening the gap with the EU average,
which remains stable at 55% [2].

At least basic digital skills, All Individuals (aged 16-74)

Slovakia

50

% of individuals
@ a
& 8

N
S

o T T
DESI 2022 DESI 2024
(data from 2021) (data from 2023)

Figure 1: At least basic digital skills (all individuals aged 16 — 74)
Source: [6]
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To mitigate this negative trend, several national initiatives were implemented in
2023:

¢  Educational Programs: Over 500 courses were conducted for seniors and
disadvantaged groups, training more than 13,000 participants in computer and
smartphone usage [3,4].

e "Digitalny zZiak" (Digital Pupil) Project: A pilot scheme providing over
130,000 digital devices to Slovak students to foster skill development. An extension
of this project provided 9,300 devices to displaced Ukrainian students [3,4].

e Assessment Tools: The "IT FITNESS TEST", available in V4 languages
and English, has been utilized by over 550,000 participants since 2009, serving as a
key instrument for verifying digital competencies [3,4].

The Gap in Advanced Skills

Regarding advanced digital skills, Slovakia has set an ambitious target to
have 30% of the population performing above the basic level by 2030. Currently,
however, the country reaches only22%, falling short of the EU average
of 27% (see Figure 2) [5].

Above basic digital skills, All Individuals (aged 16-74)

25

% of individuals
&

o T T
DESI 2022 DESI 2024
(data from 2021) (data from 2023)

Figure 2: Above basic digital skills (all individuals aged 16 — 74)
Source: [6]
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This deficit in digital competencies negatively impacts the modernization rate of
production processes and service delivery within enterprises. Consequently, there is
an urgent need for systemic reforms in digital education and initiatives promoting
STEM fields and female participation in the ICT sector to ensure a balanced and
competitive workforce [3,5].

Focus on Human Capital

This study places particular emphasis on the second dimension - Human Capital.
This category encompasses the digital proficiency of the general population and IT
professionals, factors that are critical for strategic business management, innovation
capacity, and economic competitiveness.

The following analysis compares the digital skill levels of the Slovak population
against the EU average, examining two key categories: Basic Digital Skills (Figure
1) and Above Basic Digital Skills (Figure 2) [3.,4].

1. Methodology

The primary objective of this study is to identify and analyze the demand for
digital skills within the Slovak labor market. The research addresses the persistent
mismatch between employer requirements in the context of digital transformation
and the actual competencies of job applicants. This gap hinders the effective
implementation of Industry 4.0 strategies and reduces enterprise competitiveness.

The study aims to determine which digital competencies are most requested
across various economic sectors (industry, services, IT, trade) and enterprise sizes.
These findings provide empirical input for a broader research framework focused on
designing a business model to enhance competitiveness in the digital economy.

1.1 Research Design and Data Collection

This quantitative research was conducted through systematic observation and
content analysis of job advertisements between July 15, 2025, and September 22,
2025. Data were collected from randomly selected recruitment platforms operating
in Slovakia.

To ensure terminological consistency, the European Digital Competence
Framework (DigComp 2.2) was utilized as the reference tool for categorization.

Job requirements were classified into five key areas and subsequently divided
into two proficiency levels:

e Basic Digital Skills: Defined as the minimum requirement for the digital
economy. These include information literacy (e.g., MS Office, Google Workspace),
digital communication (e.g., MS Teams, Slack), content creation, and basic
cybersecurity awareness (GDPR).
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e  Advanced Digital Skills: Defined as strategic competencies necessary for
digital transformation. These include problem-solving via digital tools (e.g., ERP,
Power BI, Python), automation (AI, Cloud, RPA), advanced cybersecurity, and
strategic digital management.

1.2 Sample Size Determination

Given the large population size of total job postings, Cochran’s formula was
applied to calculate the representative sample size (n).

Where:

e 7 =Z-score for a 95% confidence level (1.96)

e p=estimated population proportion (0.5 for maximum variability)
e E =margin of error (0.05)

Based on this calculation, the minimum sample size was established
at n=384 job postings, ensuring 95% reliability with a +5% margin of error.

1.3 Data Processing

The collected data were coded and processed using Microsoft Excel. The analysis
utilized descriptive statistics to compare the frequency of specific digital
competencies across different sectors and company sizes. The research was self-
funded and conducted independently by the authors.

2. Results

Data Sources for Primary Research via Recruitment Platforms

Table 1 presents an overview of the recruitment platforms from which data for
the primary research were obtained. The objective was to achieve a representative
and diversified sample of job postings reflecting various economic sectors of the
Slovak Republic.

The largest share of data originated from the Profesia.sk portal, which represents
the dominant source of recruitment activities in Slovakia. The LinkedIn Jobs portal
supplemented the research with specialized and managerial positions featuring a
higher representation of advanced digital skills (e.g., Al, data analytics, cloud
computing).

The Pracuj.sk, Kariéra.sk, and Jooble.sk portals ensured the expansion of the data
base to include positions in small and medium-sized enterprises (SMEs), thereby
enabling a comparison of digitalization requirement levels according to size
categories and sectors.
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The total number of analyzed postings, 384, was determined based on a
statistically representative sample calculation (at a 95% confidence interval and a

5% margin of error).

Table 2 Data Sources for Primary Research on Recruitment Platforms

Platform Platform Number of Target Sectors Data Access
Name Type Analyzed Method
Job Postings
Profesia.sk  National 150 Manufacturing, Manual filtering
platform Services, and coding of
Administration postings
LinkedIn International 80 IT, Management, Export and
Jobs platform Finance categorization of
positions by sector
Pracuj.sk National 70 Trade, Marketing,  Text analysis of
platform Logistics job advertisements
Kariéra.sk  National 50 Industry, Manual data
platform Manufacturing, collection
Services
Jooble.sk Aggregation 34 Various sectors Automated
platform observation
Total 384

Source: Author’s own processing

Table 2 displays the distribution of analyzed job postings by economic sector and
enterprise size category. The aim of this table is to identify in which sectors the
demand for digital skills is most pronounced and how these requirements differ
depending on the size of the enterprise.

The results indicate that the largest share of job postings (almost 29%) originates
from the industrial sector, which is simultaneously one of the main drivers of
digitalization processes within Industry 4.0. This is followed by the IT sector with a
share of 25,5%, characterized by a high concentration of positions requiring
advanced technical skills such as programming, cloud technologies, data systems
management, and cybersecurity.

Trade and services account for 20,8% of the analyzed postings, representing a
segment where digitalization is manifested primarily through the automation of sales
processes, CRM systems, e-commerce, and digital customer communication.

Conversely, the financial and banking sector represents 17,2%, with
digitalization in this industry focusing mainly on the implementation of data
analytics, Business Intelligence (BI), and the automation of financial processes.

Logistics and transport constitute the smallest share (7,8%); however, a gradual
increase in digitalization requirements can be observed here as well, particularly in
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the areas of shipment tracking, route optimization, and warechouse management
systems.

regarding enterprise size, medium (39%) and large enterprises (37%) dominate,
generating a combined total of 76% of job postings. These enterprises also exhibit
the highest demand for advanced digital skills, such as ERP system administration,
the use of data analytics, process automation, and digital project management.

Small enterprises account for 24% of the total sample, with their demand
predominantly focused on basic and intermediate digital competencies, specifically
work with MS Office, online communication, and e-shop administration.

Table 3 Distribution of Analyzed Job Postings by Sector and Enterprise Size

Sector Small Medium Large Total Share
Enterprises Enterprises Enterprises (in %)

IT Sector 22 35 41 98 25.5%

Industry and 28 46 36 110 28.6%

Manufacturing

Trade and 25 30 25 80 20.8%

Services

Finance and 10 26 30 66 17.2%

Banking

Logistics and 8 12 10 30 7.8%

Transport

Total 93 149 142 384 100%

Source: Author’s own processing
Main Part of Primary Research on Recruitment Platforms

Table 3 provides a detailed overview of digital skills requirements by industry,
categorizing them into five main areas. The data is expressed as a percentage of the
occurrence of a given category out of the total number of analyzed job postings in
the respective sector.

The results show that the IT sector unequivocally dominates in requirements for
advanced digital skills (92%) and cybersecurity (75%), reflecting a high degree of
technological maturity and a focus on modern solutions in artificial intelligence, data
analytics, and cloud services. The high share in the area of digital communication
(65%) indicates the need for effective project management and internal processes
via CRM and ERP systems.

In Industry and Manufacturing, basic digital skills predominate (70%), but there
is a growing demand for automation and robotics (65%), which aligns with Industry
4.0 trends where digitalization intersects with physical production through smart
technologies. nevertheless, advanced digital skills are represented in this sector at a
level of only 50%, signalling a need for further development of technological
expertise and digital innovations.
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Trade and Services show the highest share in the area of basic digital skills
(85%), reflecting a strong orientation towards administrative and customer service
positions. The category ofdigital communication (70%)is also significant,
associated with e-shop management, online marketing, and work with customer
platforms.

A similar trend can be observed in Finance and Banking, where 80% of positions
require advanced digital skills in BI and Al, while 70% of postings emphasize the
need for cybersecurity and data management, confirming the ongoing digital
transformation of financial institutions and the growing importance of information
protection.

Logistics and Transport represents a sector with a lower level of digitalization,
dominated by basic skills (75%); however, demand for automation (35%) and digital
communication (50%)is gradually increasing, indicating adaptation to modern
digital transport and warehouse management systems (e.g., WMS, TMS).

Table 4 Required Digital Skills by Industry (in % of occurrence)

Sector Basic Advanced Cyberse Digital Automation
Digital Digital curity Communication and
Skills Skills (BI, and (CRM, ERP) Robotics
Al, Data
Cloud)
IT Sector 45% 92% 75% 65% 40%
Industry and 70% 50% 25% 60% 65%
Manufacturing
Trade and 85% 40% 20% 70% 15%
Services
Finance and 60% 80% 70% 55% 25%
Banking
Logistics and 75% 45% 30% 50% 35%
Transport

Source: Author’s own processing

Table 4 provides an overview of how the level of digital skills varies depending
on enterprise size. The results indicate thatsmall enterprises focus primarily
on basic digital skills (88%), such as work with text editors, spreadsheets, and online
communication.

Advanced technical skills and digital management skills (ERP/CRM systems) are
represented at levels of only 25% to 35%, suggesting a lower degree of digital
maturity and limited investment capacities for implementing complex IT solutions.

Medium enterprises achieve a more balanced profile; up to45% require
advanced technical skills, and more than half (55%) focus their needs on digital
business management. Thus, this segment represents a key group in the transitional
phase between basic and advanced digitalization.
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Large enterprises exhibit the highest level of digital readiness: 70% require
advanced technical skills, 80% actively use digital management (ERP, CRM, BI),
and 40% require  skills in artificial intelligence and data analytics.
Furthermore, 45% of large enterprises emphasize the need for cybersecurity, which
correlates with their greater data exposure and technological complexity.

The results point to a clear correlation between enterprise size and the level of
digitalization. The larger the enterprise, the higher the probability of implementing
advanced technologies and sophisticated digital management systems. This
relationship confirms the theory that digital transformation requires not only
technological resources but also organizational capacity, which smaller enterprises
often lack.

For the design of an effective business model, these findings imply that the
model must be adaptive according to size category; i.e., for small enterprises, it
should include accessible digitalization tools, while for large enterprises, it should
incorporate advanced elements of strategic management and data analytics.

Table 5 Digital Skills by Enterprise Size

Enterprise Basic Advanced Digital Al and Cybersecurity
Size Skills  Technical Management Data
Skills (ERP, CRM, Analytics
BI)

Small 88% 25% 35% 10% 12%
Enterprises

Medium 75% 45% 55% 20% 25%
Enterprises

Large 60% 70% 80% 40% 45%
Enterprises

Source: Author’s own processing

Table 5 illustrates the relationship between economic sector and enterprise size in
terms of digitization levels. The data shows that the IT sector achieves the highest
rate of digitization across all enterprise categories, ranging from 65% in small
enterprises to 95% in large ones, confirming its role as a leader in digital
transformation.

The financial sector ranks immediately after (50 - 85%), with larger banking and
insurance institutions having already fully implemented solutions in data analytics,
automation, and security.

Industry and Manufacturing reach 30% digitization in small enterprises and 75%
in large ones, indicating significant differences in approaches to technological
investments and the use of industrial IoT solutions.
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Trade and Services remain the most heterogeneous segment; only a quarter of
small firms (25%) show digitization activity, while in large firms, digitization
reaches a level of 60%.

In Logistics and Transport, the trend is similar, the growth of digitization
correlates with firm size, with progress related primarily to the introduction of
intelligent transport and warehouse systems.

Table 5 clearly shows that large enterprises in technologically intensive sectors
(IT, Finance, Manufacturing) are the key drivers of digital transformation.
Conversely, small enterprises in trade, services, and logistics lag behind, constituting
the segment with the highest need for the development of digital skills and strategic
digitization planning.

These results are crucial for the proposal of a differentiated competitiveness
model, which must reflect not only the technological level of the sector but also the
size structure of enterprises. At the same time, they provide an empirical basis for
the formulation of research hypotheses in the main dissertation thesis regarding the
relationship between digital maturity, strategic management, and business
performance.

Table 6 The Link Between Sector and Company Size

Sector Small Medium Large
Enterprises Enterprises Enterprises

IT Sector 65% 80% 95%
Industry and 30% 55% 75%
Manufacturing

Trade and Services 25% 40% 60%
Finance and Banking 50% 70% 85%
Logistics and Transport 35% 45% 65%

Source: Author’s own processing

Table 5 summarizes the most frequently requested digital skills according to
the DigComp framework, which represents a standardized model for evaluating
digital competencies in five main areas.

The aim of this analysis is to determine which areas of digital skills dominate in
the requirements of Slovak employers and how these requirements correspond with
digital transformation trends in the labor market.

The results indicate that the highest incidence rate (72%) belongs to skills in the
area of Information and Data Literacy, which includes working with digital
information, documents, and data. The area of Communication and Collaboration
(65%) ranks second, represented by the use of tools such as Teams, Outlook, Slack,
or CRM systems. The area of Digital Content Creation (43%) reflects the need for
employees to create, edit, and present digital materials. Typical tools
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include WordPress, PowerPoint, and Canva, which are used primarily in marketing
and administrative professions.

The area of Safety (21%) has a relatively low representation, suggesting that
Slovak enterprises still do not attribute sufficient weight to cybersecurity, despite the
growing threat of cyberattacks. The most frequent requirements concern knowledge
of GDPR, password management, and antivirus systems. The area of Problem
Solving (37%) represents the most advanced level of digital competencies,
including data analytics, process automation, and the use of tools such as ERP,
Power BI, Python, and SQL. These skills are characteristic of medium and large
enterprises that are already implementing advanced forms of digitalization and data-
driven management.

Table 7 Most Frequently Requested Digital Skills According to the DigComp
Methodological Framework

Digital Area Description Incidence Most Frequently
(DigComp) Rate (in %) Requested Skills
Information and Working with digital 72% MS Office, Excel,
Data Literacy information and data Google Workspace
Communication and Digital communication,  65% Teams, Outlook,
Collaboration CRM, and collaboration Slack, CRM systems
Digital Content Working with 43% WordPress,
Creation documents, PowerPoint, Canva
presentations, and
content
Safety Data protection and 21% GDPR, password
cybersecurity management,
antivirus systems
Problem Solving Digital innovations, data  37% ERP, Power BI,
analysis, automation Python, SQL

Source: Author’s own processing
3. Discussion

The research results provide a comprehensive view of the current state of demand
for digital skills in Slovakia and confirm the existence of a structural gap identified
in the DESI index analysis. While national initiatives such as "Digitalny ziak" or
educational programs for seniors aim to improve general digital literacy, our
empirical data indicate that the corporate sector - especially large enterprises and the
IT industry requires a significantly higher level of specialized competencies.

A critical finding is the strong correlation between enterprise size and digital
maturity. The analysis showed that large enterprises act as the primary drivers of
digital transformation, with 80% utilizing advanced digital management tools like
ERP or CRM. In contrast, small enterprises (SMEs) lag significantly, focusing
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predominantly on basic skills such as information literacy and simple online
communication. This discrepancy suggests that SMEs may face barriers in adopting
Industry 4.0 technologies due to limited resources or a lack of qualified personnel,
potentially widening the competitiveness gap between small and large market
players.

Furthermore, the sectoral analysis revealed that while the IT and Finance sectors
are highly digitized, sectors like Logistics and Transport or Trade are still in the
early stages of digital adaptation, often limiting their requirements to basic
operational tools. The relatively low demand for cybersecurity skills (21% overall
incidence) is particularly alarming given the increasing global cyber threats,
suggesting a potential underestimation of security risks by Slovak businesses.

Conclusion

The study successfully identified and analyzed the requirements for digital skills
in the Slovak labor market. The findings confirm that while basic digital literacy
(DigComp levels covering information processing and communication) is now a
prerequisite for the majority of jobs, advanced strategic skills necessary for the
digital economy such as data analytics, Al application, and advanced problem
solving are concentrated mainly in specific high-tech sectors and large corporations.

To enhance the competitiveness of the Slovak economy, it is insufficient to
merely increase the number of digitally literate individuals. It is essential to align the
educational system more closely with specific market needs, focusing on the
transition from basic user skills to advanced creative and analytical digital
competencies. Future research should focus on developing a differentiated business
model that provides specific support mechanisms for SMEs to bridge the digital gap.
Only through a coordinated approach between educational institutions,
policymakers, and the business sector can Slovakia improve its position in the DESI
ranking and ensure sustainable economic growth in the digital era.
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Abstract. This paper analyses the digital readiness of the Visegrad Four countries
using the Digital Decade indicators and the DESI framework, and discusses their
implications for labour markets in the V4 region. The analysis is based on the
European Commission’s Digital Decade 2025 Country Reports and focuses on
digital infrastructure, business digitalisation, and workforce digital skills. The
findings reveal persistently low adoption of advanced digital technologies, shortages
of ICT specialists, and a mismatch between technological ambitions and workforce
readiness, posing risks to the long-term competitiveness of the region.
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Introduction

Digital transformation represents one of the key determinants of economic
growth, competitiveness, and resilience of European economies in the 21st century
[1]. In response to accelerating technological change, automation, and increasing
global technological competition, the European Union has adopted the strategic
framework of the Digital Decade, which sets concrete targets to be achieved by 2030
in the areas of digital infrastructure, digital skills, business digitalisation, and digital
public services [2]. Progress of Member States is monitored through the Digital
Decade Key Performance Indicators, which build upon the Digital Economy and
Society Index (DESI) and enable systematic comparison of digital readiness across
countries [3].

In this context, particular attention should be paid to the Visegrad Four
countries—Slovakia, the Czech Republic, Poland, and Hungary. This region is
characterised by shared historical and structural features, notably a high share of
industrial production, export-oriented economies, and the dominant role of small and
medium-sized enterprises [10]. These characteristics increase the sensitivity of the
region to automation processes, digitalisation of production, and transformation of
jobs [5]. At the same time, V4 countries enter the Digital Decade with differing
levels of digital infrastructure, population digital skills, and firms’ capacity to adopt
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advanced digital technologies, as documented by the Digital Decade indicators and
DESI results [4], [6-9].

Existing analyses indicate that although V4 countries achieve comparable or
above-average results in selected digital domains within the EU, significant
challenges persist, particularly in business digitalisation and development of
advanced digital skills [4], [11]. A mismatch between technological ambitions,
institutional strategies, and workforce readiness may weaken the region’s ability to
maintain competitiveness and adapt to changing working conditions in the long run
[10].

The aim of this paper is to analyse the digital readiness of the Visegrad Four
countries based on the Digital Decade indicators and the DESI framework, identify
common trends and differences in digital performance, and discuss their
implications for labour markets in the V4 region [3], [6-9]. The analysis focuses
primarily on digital infrastructure, business digitalisation, and digital skills, which
play a crucial role in shaping the future structure of employment [4], [S]. The human
dimension of digital transformation, including potential psychosocial consequences
of rapid workplace digitalisation, is outlined as a relevant area for further research
[12], [13].

1. Theoretical and Policy Framework of Digital Transformation

Digital transformation in the European Union is shaped not only by technological
progress but also by strategic policy frameworks that define its direction, pace, and
evaluation criteria [1], [2]. A key instrument in this approach is the Digital Decade
framework, which enables the assessment of digital readiness across economies
through a set of measurable indicators covering infrastructure, businesses, skills, and
public services [2], [3]. From a theoretical perspective, digital transformation within
this framework is closely linked to competitiveness, economic resilience, and labour
market dynamics [10].

1.1 The EU Digital Decade and Its Pillars

The Digital Decade represents a comprehensive strategic framework aimed at
coordinating digital transformation across EU Member States through clearly
defined targets, measurable indicators, and national implementation pathways [2]. It
builds upon the DESI index, which has long served as an analytical tool for
assessing digital development, while extending it through a stronger policy
orientation and integration with EU economic and industrial objectives [3].

The Digital Decade introduces a set of Digital Decade KPIs directly linked to
national digital strategies and policy commitments, covering digital infrastructure,
business digitalisation, digital skills, and digital public services [2], [3]. These
indicators enable systematic monitoring of progress while revealing structural
differences in digital readiness across regions and countries [4].
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Moreover, the Digital Decade explicitly links digital transformation with
competitiveness and economic resilience. Development of high-capacity
connectivity, adoption of advanced digital technologies by firms, and systematic
upgrading of workforce digital skills are regarded as prerequisites for sustaining
productivity and innovation in the global economy [1], [11].

1.2 Digital Transformation and the Labour Market

Digital transformation has profound implications for labour markets,
employment structures, and skill requirements. Automation and increasing digital
intensity of firms reshape work processes and raise demand for advanced digital and
transversal skills [5], [11]. At the same time, these processes deepen disparities
between regions and sectors depending on their ability to adapt to technological
change [10].

Uneven impacts of digital transformation are particularly evident in industrially
oriented economies, including the Visegrad Four countries [10]. Regions with high
concentrations of manufacturing activities are more exposed to automation of
routine tasks, while insufficient digital skills development and low digital intensity
of SMEs may limit positive employment effects of digitalisation [4], [6-9].

Beyond structural labour market changes, the literature increasingly highlights
psychosocial aspects of workplace digitalisation. Rapid technological change and
increasing adaptation demands may generate technostress as a side effect of digital
transformation, particularly where organisational and institutional support is
insufficient [12], [13]. However, this phenomenon is not systematically captured by
DESI or Digital Decade KPIs, indicating a gap between digital performance
measurement and assessment of working conditions [12].

2. Methodology and Data

The analysis is based on official Digital Decade 2025 Country Reports for
Slovakia, the Czech Republic, Poland, and Hungary, which provide harmonised data
on digital transformation using Digital Decade indicators and the DESI framework
[6-9]. These reports are complemented by DESI methodological documentation and
the Digital Decade DESI visualisation tool, which enables cross-country comparison
of digital performance [3], [4].

Methodologically, the study applies descriptive and comparative analysis
focusing on indicators relevant to labour market adaptation: basic digital skills, ICT
specialists, digital intensity of enterprises, and adoption of advanced digital
technologies [3], [4]. Digital infrastructure indicators (FTTP, VHCN, 5G) are
analysed as enabling conditions for digitalisation [6-9].

The analysis identifies common patterns and differences across V4 countries and
interprets them in the context of regional structural characteristics, particularly
industrial orientation and SME dominance [10]. Methodological limitations stem
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from the aggregated nature of DESI indicators, which do not capture qualitative
aspects of digital transformation, including working conditions and psychosocial
impacts [12].

3. Digital Readiness of the V4 Countries — Results of the Analysis

This section presents the results of a comparative analysis of the digital readiness
of the Visegrad Four countries based on the Digital Decade indicators and the DESI
framework. The analysis focuses on three key areas — digital infrastructure, business
digitalisation, and workforce digital skills — which fundamentally shape the adaptive
capacity of the V4 region in the context of digital transformation.

3.1 Digital Infrastructure

Digital infrastructure represents a fundamental prerequisite for successful digital
transformation of an economy, which is also reflected in its prominent role within
the Digital Decade framework, where it constitutes one of the key pillars of digital
readiness assessment. The results of the analysis reveal substantial differences
among the Visegrad Four countries, with Poland and Hungary generally achieving
better outcomes in high-capacity network coverage compared to Slovakia and the
Czech Republic [6-9]. In particular, disparities in FTTP and VHCN coverage are
evident not only at the national level but also across regions.

Poland and Hungary benefit from relatively earlier and more extensive
investments in digital infrastructure, which is reflected in their more favourable
positions relative to the EU average in terms of fixed very high-capacity
connectivity and 5G network coverage [8], [9]. By contrast, Slovakia and the Czech
Republic have recorded gradual improvements in 5G connectivity, yet they continue
to lag behind in the development of fibre networks, particularly in less urbanised
areas [6], [7]. These differences point to persistent investment and regulatory
barriers that slow down the even expansion of digital infrastructure.
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Overall internet take-up, All households
DESI period: 2025 (data from 2024)
100
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Poland Hungary Czechia Slovakia

Figure 1: Overall internet take-up in the Visegrad (V4) region
Source: [4]

A specific challenge across the V4 region remains pronounced urban—rural
disparities in access to high-quality internet connectivity, which are most evident in
Slovakia and the Czech Republic [6], [7]. Insufficient coverage of rural areas by
high-capacity networks limits business digitalisation, constrains the development of
remote work, and restricts access to digital public services. In this context, digital
infrastructure becomes not only a technical but also a regional and socio-economic
factor that may deepen existing regional disparities and negatively affect the long-
term competitiveness of V4 countries.

3.2 Business Digitalisation and Technology Adoption

Business digitalisation constitutes one of the core pillars of the Digital Decade, as
the level of digital technology adoption directly affects productivity, innovation
capacity, and economic competitiveness. The results of the analysis indicate that
despite gradual improvements in firms’ digital intensity, the Visegrad Four region
remains below the EU average, particularly with regard to the adoption of advanced
digital technologies [4], [6-9]. This pattern is common across all V4 countries and
represents one of their most significant structural challenges in the digital
transformation process.
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SMEs with at least a basic level of digital intensity (DIl v4, available years: 2022 and 2024), Small and medium
enterprises (10-249 persons employed)
DESI period: 2025 (data from 2024)

% of enterprises

Czechia Poland Slovakia Hungary

Figure 2: SMEs with at least basic level of digital intensity in the Visegrad (V4) region
Source: [4]

The adoption of artificial intelligence remains particularly low across the V4
countries, with 2024 levels remaining far below the targets set for 2030 under the
Digital Decade framework [4], [6-9]. Even in countries that perform relatively well
in terms of digital infrastructure or cloud adoption, the use of Al is largely confined
to a narrow group of firms, primarily large organisations and technology-oriented
enterprises. This discrepancy suggests that technological availability alone is
insufficient to ensure widespread adoption of innovative solutions.

Small and medium-sized enterprises represent a major bottleneck in the digital
transformation of the V4 region, despite constituting the dominant segment of the
business structure. Low digital intensity of SMEs, limited financial resources,
shortages of qualified personnel, and managerial barriers slow down the
implementation of advanced digital technologies, including artificial intelligence,
data analytics, and automation [6-9], [11]. As a result, business digitalisation in the
V4 countries progresses unevenly, which may weaken their ability to integrate into
higher segments of global value chains and maintain competitiveness in the digital
economy over the long term.

3.3 Digital Skills and the ICT Workforce

Digital skills of the population and the availability of a qualified ICT workforce
are among the decisive factors of successful digital transformation and constitute a
key pillar of the Digital Decade. The results of the analysis suggest that the Visegrad
4 countries achieve relatively favourable outcomes in basic digital skills, in some
cases approaching or slightly exceeding the EU average [4], [6-9]. However, this
positive trend contrasts sharply with persistent shortages of advanced digital
competencies and the low share of ICT specialists in total employment.
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The lack of ICT professionals represents a common challenge across all V4
countries and a significant barrier to further business digitalisation, particularly in
the adoption of advanced technologies such as artificial intelligence, data analytics,
and cybersecurity [6-9], [11]. Although some countries have recorded gradual
increases in the number of ICT specialists, the pace of growth remains insufficient to
meet rising labour market demand. This mismatch between the supply and demand
of digital skills may slow down innovation processes and reduce the ability of V4
economies to fully exploit the potential of digital technologies.

This skills gap is further reflected in firm-level investment in digital upskilling.
According to the DESI 2025 indicator Enterprises providing ICT training, only a
limited share of enterprises in the Visegrad 4 countries actively support the
development of ICT skills among their employees. While Poland (approximately
31%) and Czechia (around 27%) show comparatively higher engagement in ICT
training, Hungary and Slovakia remain below 20%, indicating weaker involvement
of enterprises in systematic digital skills development. Insufficient workplace-based
ICT training may reinforce existing shortages of advanced digital competencies and
constrain the capacity of firms to adopt and effectively use advanced digital
technologies, particularly in knowledge-intensive and innovation-driven activities
[6-9].

Enterprises providing ICT training, All enterprises (10 persons employed or more)
DESI period: 2025 (data from 2024)

% of enterprises

Poland Czechia Hungary Slovakia

Figure 3: Enterprises providing ICT training in the Visegrad (V4) region
Source: [4]

From a long-term perspective, the combination of relatively well-developed basic
digital skills and shortages of highly qualified ICT professionals has important
implications for the competitiveness of the V4 region. Without systematic
strengthening of advanced digital skills, expansion of lifelong learning, and closer
alignment between education systems and labour market needs, V4 countries risk
remaining primarily users rather than creators of digital technologies [1], [10]. This
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highlights the strategic importance of investment in human capital as a necessary
condition for sustainable digital transformation of the region.

4. Discussion: Implications for the Labour Market in the V4
region

The results of the analysis point to a significant mismatch between the
technological ambitions of digital transformation and the actual readiness of the
workforce in the Visegrad Four countries. Although the Digital Decade framework
and DESI indicators capture gradual progress in digital infrastructure and basic
digital skills, the ability of V4 economies to translate technological development
into sustainable productivity growth and high-quality employment remains limited
[4], [6-9]. This mismatch is particularly evident in business digitalisation and the
availability of advanced digital competencies, which are crucial for the creation of
high value-added jobs.

Table 1: Digital Decade KPI Comparison (DESI 2025)

KPI Czechia Hungary Poland Slovakia EU
VHCN coverage (%) 53.9 86.0 83.8 73.0 82.5
FTTP coverage (%) 40.6 79.9 77.8 67.8 69.2
Overall 5G coverage (%) 99.1 85.6 89.3 87.9 94.3
Edge nodes (estimate) 21 16 82 10 2257
SMESs with basic digital intensity (%) 70.8 57.4 69.0 62.9 72.9
Cloud adoption (%) 35.2 39.8 46.5 30.2 —
Al adoption (%) 11.3 7.4 59 10.8 13.5
Data analytics (%) 19.5 532 19.3 30.2 —
Al/Cloud/Data analytics (%) 43.1 65.6 51.8 45.8 —
Unicorns (count) 4 0 11 0 286
Basic digital skills (%) 69.1 58.9 443 513 —
ICT specialists (% workforce) 4.5 4.5 4.5 4.6 5.0

Source: Digital Decade 2025: Country Reports.Available at: [6], [7], [8], [9]

One of the key risks associated with digital transformation in the V4 region is
labour market polarisation. Automation and increasing digital intensity of firms may
raise demand for highly skilled workers, while routine and low-skilled jobs typical
of industrial sectors face increasing pressure to transform or disappear [5], [10]. In
regions with a high concentration of manufacturing activities, this process may
deepen disparities between qualification groups and generate imbalances in regional
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labour markets, particularly in areas with limited access to reskilling and digital
education.

At the same time, growing pressure is placed on employees in industrial sectors
who are exposed to rapid technological change without adequate support from firms
and public policies. Digitalisation of work processes, introduction of new digital
tools, and increasing demands for flexibility and continuous learning raise individual
adaptation requirements, which may negatively affect job quality. In this context, the
concept of technostress increasingly appears in the literature as a potential side
effect of rapid workplace digitalisation, particularly in environments where
technological change is not accompanied by systematic skills development and
organisational support [12], [13].

From the perspective of digital readiness assessment, the absence of systematic
monitoring of psychosocial aspects of workplace digitalisation represents a
significant research gap. While DESI and Digital Decade KPIs provide a robust
picture of the technological and institutional dimensions of digital transformation,
they do not capture its impacts on working conditions, employee well-being, and
adaptive capacity. For a comprehensive assessment of the sustainability of digital
transformation in the V4 region, it is therefore necessary to complement existing
quantitative indicators with dimensions reflecting the human aspects of digital work
[12].

Conclusion

This paper analysed the digital readiness of the Visegrad Four countries based on
the Digital Decade indicators and the DESI framework, with a focus on digital
infrastructure, business digitalisation, and workforce digital skills [3], [6-9]. The
findings highlight persistent differences among V4 countries as well as shared
structural weaknesses, particularly low adoption of advanced digital technologies by
firms and shortages of ICT specialists. These factors constrain the ability of the
region to fully leverage the potential of digital transformation in support of
productivity growth and long-term competitiveness [4], [11].

The analysis further demonstrates that digital transformation in the V4 countries
is characterised by a mismatch between technological ambitions and workforce
readiness, which creates labour market risks, especially in industrially oriented
economies [5], [10]. Although the Digital Decade framework provides a robust tool
for assessing technological and institutional progress, its limitation lies in the
absence of indicators capturing job quality and workforce adaptive capacity.

From a future research perspective, there is a clear need to complement existing
quantitative assessments of digital readiness with dimensions reflecting the human
aspects of digital transformation. Linking DESI and Digital Decade KPIs with
labour market indicators, job quality measures, and psychosocial aspects of
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digitalisation would enable a more comprehensive evaluation of the sustainability of
digital transformation in the Visegrad Four region [12], [13].
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Abstrakt. Vyskum dvojitej zelenej a digitalnej transforméacie v malych a strednych
podnikoch sa vo velkej miere zameriaval na externé vysledky udrzatelnosti, zatial’
¢o dosledky internych nakladov zostavaji menej preskiimané. Tato praca syntetizuje
relevantnu literatiru a porovnava zdokumentované pripady malych a strednych
podnikov s kvantifikovanymi vysledkami s cielom posudit, ako zelené a digitalne
technologie ovplyviiuju interné naklady a nakladovu efektivnost’. Doterajsie zistenia
naznacuju, ze intervencie v digitalnych procesoch zlepSuju nakladovu efektivnost
prostrednictvom zlepSenia pracovnych postupov a ich koordinacie, zatial’ Co zelené
opatrenia znizuju naklady najmé prostrednictvom nizsej spotreby energie a zdrojov,
pricom vysledky sa liSia v zavislosti od kontextu a rozsahu. Digitdlne nastroje
suvisiace s ESG mdzu d’alej podporovat’ environmentalny manazment a znizovat’
administrativnu ~ zataz tam, kde sa meria. Stidia zdorazituje potrebu
harmonizovaného merania internych nakladov v budicom vyskume malych a
strednych podnikov, najmé v Europe.

KPucové slova: zelené technologie, digitalne technologie, interné naklady, malé a
stredné podniky

Abstract. Research on the twin green and digital transition in small and medium-
sized enterprises (SMEs) has largely emphasized external sustainability outcomes,
while internal cost implications remain less explored. This paper synthesizes
relevant literature and compares documented SME cases with quantified results to
assess how green and digital technologies affect internal costs and cost efficiency.
The evidence suggests that digital process interventions improve cost efficiency
through workflow and coordination gains, whereas green measures mainly reduce
costs via lower energy and resource use, with outcomes varying by context and
scale. ESG-related digital tools can further support environmental management and
reduce administrative burdens where measured. The study highlights the need for
harmonized internal-cost measurement in future SME research, particularly in
Europe.

Keywords: green technologies, digital technologies, internal cots, small and
medium-sized enterprises

JEL Classification: 1.26, Q55
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Introduction

In recent years, digitalization has become one of the most significant drivers of
organizational and economic change. The diffusion of technologies such as cloud
computing, automation, big data analytics, the Internet of Things (IoT), and artificial
intelligence has transformed how enterprises operate, manage processes, and create
value. Digital transformation is increasingly understood not only as a technological
shift, but as a strategic reconfiguration of business models, processes, and
capabilities aimed at improving efficiency, decision-making, and competitiveness
[10], [15], [16]. For small and medium-sized enterprises (SMEs), digitalization is
particularly relevant because it offers opportunities to overcome resource
constraints, streamline operations, and enhance innovation performance [16].

At the same time, the global business environment has been shaped by the
growing emphasis on sustainability and the “green agenda,” driven by initiatives
such as the European Green Deal, national regulations, and broader ESG
expectations. Governments, markets, and stakeholders increasingly require firms to
reduce their environmental footprint, improve energy efficiency, and adopt more
sustainable production and management practices [4], [12]. As a result, green
technologies such as renewable energy systems, waste reduction solutions, and
environmentally friendly production methods have become an integral part of
contemporary business strategies, including those of SMEs [2], [14].

Consequently, SMEs face dual pressure: they are expected to be both more
digitally efficient and more environmentally responsible, while also remaining
competitive in increasingly technology-driven markets [9], [15]. However, digital
tools are often associated with cost savings through automation and better data
management, their implementation requires investments in infrastructure, training,
and organizational change [10], [16]. Similarly, green technologies can generate
long-term savings in energy and resource use, but typically involve substantial initial
capital expenditures and managerial effort [2], [14].

Research on digital and green transformation has expanded rapidly, yet it has
mainly emphasized external outcomes such as environmental performance,
corporate reputation, and societal benefits, rather than firm-level economic
implications [5], [7], [9], [13], [15]. Studies on the “twin transition” often frame
technological change in terms of systemic and policy-driven impacts instead of
internal cost dynamics within firms [2], [12], [17].

However, much less attention has been paid to how these technologies reshape
internal cost structures, particularly in small and medium-sized enterprises (SMEs).
While digital tools can reduce operational and energy costs [10], [11], there is
limited systematic analysis of how these savings interact with implementation,
cybersecurity, and training expenses [3], [17]. Similarly, although green
technologies are associated with long-term efficiency gains, empirical work rarely
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examines how they affect labor, administrative, and compliance-related costs in
SMEs [1], [14], [17].

Furthermore, most evidence is based on large enterprises with greater resources
and specialized capabilities [16], whereas SMEs face tighter financial and
organizational constraints. Consequently, relatively few studies explicitly analyze
how green and digital technologies influence cost structures specifically in SMEs

[31, [7], [17].

Consequently, a clear research gap emerges. While the literature provides
valuable insights into the environmental, strategic, and societal benefits of digital
and green transformation, there is still limited systematic research on how these
technologies affect the internal cost structures of SMEs [3], [10], [14], [17]. This
gap is particularly important because cost considerations play a central role in
SMEs’ decision-making regarding technology adoption, especially under increasing
regulatory pressure in the European Union [18].

Addressing this gap is therefore essential for both academic understanding and
managerial practice, as it can clarify whether, how, and under what conditions green
and digital technologies generate economic benefits for SMEs in terms of internal
cost efficiency.

1. Methodology

This study employs a theoretical and qualitative analytical approach
combining a systematic literature review with a comparative analysis of empirical
case studies. Given the exploratory aim of examining how green and digital
technologies influence the internal costs of SMEs, this approach enables a structured
synthesis of existing knowledge rather than primary data collection.

The first methodological component is a systematic review of academic
literature and policy reports addressing digital transformation, green technologies,
and sustainability in SMEs. Sources were selected based on their relevance to
technology adoption and its operational, organizational, or cost-related implications.

The second component is a comparative analysis of SME case studies reported
in the literature. The cases cover different sectors and types of technologies and
were analysed according to the technology implemented, the reported environmental
effects, and the impact on internal costs. Only cases providing explicit numerical
evidence (e.g., percentage reductions, monetary savings, or efficiency
improvements) were included in the synthesis and summarized.

Finally, a cross-case synthesis was conducted to identify recurring patterns in
how digital and green technologies reshape internal cost structures in SMEs. While
the study relies on secondary data and is therefore subject to differences in reporting
and measurement, the combined use of literature review and structured case
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comparison provides a robust basis for conceptual insights and managerial
implications.

2. Literature Review

The body of research on green and digital transformation in SMEs has grown
significantly in recent years, driven by the increasing relevance of sustainability and
digitalization in modern business practice. Existing studies have approached these
issues from various angles, focusing on technology adoption, organizational
transformation, environmental outcomes, and innovation development. Although a
considerable part of this literature emphasizes the strategic advantages and
environmental gains associated with digital and green technologies, there remains a
lack of systematic investigation into how these technologies reshape internal
processes and cost structures at the firm level, especially within the context of
SMEs.

2.1 Digital technologies in SMEs

Digital transformation has become a central theme in contemporary business and
management research, particularly in studies focusing on SMEs. It is commonly
conceptualized as a comprehensive organizational change process enabled by digital
technologies and accompanied by strategic reconfiguration of business models,
processes, and capabilities [9], [14]. Rather than simple digitization or isolated IT
upgrades, it represents a broader shift toward data-driven, interconnected, and
technology-enabled operations [9], [16], [17].

For SMEs, digital transformation is especially relevant because it can enhance
productivity, streamline internal processes, improve decision-making, and
strengthen competitiveness despite constraints in financial resources, human capital,
and technological infrastructure [3], [10], [16]. However, adoption often requires
organizational adjustments, investments in IT infrastructure, employee training, and
cybersecurity, which may be particularly burdensome for resource-constrained firms
[3], [4], [17]. In the European context, these challenges are further shaped by
requirements related to data protection, cybersecurity, and digital reporting, which
can add administrative and compliance-related costs for SMEs [18].

The literature identifies several digital technologies as particularly relevant for
SME transformation. Enterprise systems such as ERP and CRM support data
integration, customer and process management, and cross-functional coordination,
reducing inefficiencies and improving information quality [5], [9], [10], [15], [17].
Cloud computing enables access to scalable IT infrastructure with lower upfront
investments, though it also increases the need for data governance and security
capabilities [10], [17], [18]. Automation and digital workflow solutions reduce
routine workload and errors and are often linked to cost optimization in
administrative and production-related activities [10], [16], [17]. Al and big data
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analytics strengthen predictive and data-driven management (e.g., demand
forecasting and process optimization) but require new skills and organizational
learning [3], [10], [13], [16], [17]. IoT technologies support real-time monitoring
particularly in energy and resource management yet raise challenges of
interoperability and data security [11], [17]. Digital platforms (e-commerce and
ecosystem-based collaboration) can expand market reach and reduce transaction
frictions while enabling knowledge sharing and innovation through external
networks [11], [15], [16]. In addition, research highlights Industry 4.0 and digitally
integrated value chains as pathways to improved coordination, reduced downtime,
and more efficient production, albeit with higher investment and capability
requirements [16], [17].

Finally, studies on the twin green and digital transition emphasize that digital
technologies can enable sustainability-oriented practices by supporting
environmental monitoring, reporting, and resource optimization [7], [17]. At the
same time, the dual transition can increase the complexity of adoption for SMEs,
particularly under growing EU and other regulators pressure [17], [18]. Overall, the
literature suggests that digital technologies may substantially improve efficiency and
performance in SMEs, but these gains are often accompanied by new financial,
organizational, cybersecurity, and compliance-related costs that must be considered
when assessing internal cost outcomes.

2.2 Green technologies in SMEs

For SMEs, the adoption of green technologies is increasingly driven by market
expectations, stakeholder demands, and regulatory and policy pressures, which in
the European context are reinforced by environmental regulation and sustainability
reporting requirements [18]. At the same time, SMEs often face barriers to green
technology implementation, including limited financial resources, lack of technical
expertise, and uncertainty regarding economic returns [3], [17].

The literature identifies several categories of green technologies particularly
relevant for SMEs. Energy-efficiency solutions such as upgraded lighting,
optimized heating and cooling, and energy-saving machinery can reduce electricity
consumption and improve operational efficiency, but typically require upfront
investment that may be challenging for smaller firms [1], [14], [17]. Renewable
energy technologies (e.g., solar and other alternatives) can lower dependence on
fossil fuels and mitigate energy price volatility, yet they often involve high initial
capital expenditures and may require external financing or policy support to be
feasible for SMEs [2], [14], [17]. Waste reduction and resource-efficiency
technologies, including recycling systems and process measures that minimize
material losses, can reduce disposal costs and improve material utilization, though
they may require process changes and staff training that increase short-term
operational burden [1], [14]. In addition, sustainable production approaches (e.g.,
eco-design and circular production practices) aim to reduce environmental impacts
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across the product life cycle and can enhance long-term resource efficiency, but
often demand process redesign, managerial commitment, and technological
upgrading [2], [14], [17].

Several studies also connect green technology adoption to the “twin green and
digital transition,” in which digital tools support environmental initiatives through
monitoring, tracking, and data-driven optimization [7], [17]. For example, [oT-based
systems enable real-time monitoring of energy use and can support more informed
decisions on efficiency investments [11], [17]. Overall, the literature suggests that
green technologies can deliver substantial environmental benefits and contribute to
internal cost efficiency through reduced energy and resource use, yet these gains
often materialize over the medium to long term, while implementation may impose
high initial costs and organizational demands [1], [2], [14], [17].

2.3 Internal Cost Dynamics under the Green and Digital Transition

In SMEs, internal costs refer to expenditures incurred within the firm to operate,
coordinate, and manage activities covering day-to-day operations, process and
workforce management, resource and energy use, administration, and internal
coordination. Unlike external costs (e.g., taxes or environmental liabilities), internal
costs arise directly from the firm’s own organizational and production practices and
therefore depend strongly on how the enterprise is structured and how it uses
technology.

Recent literature indicates that digital and green technologies can reshape
internal costs, though through different mechanisms and often over different time
horizons. Digital technologies such as cloud computing, automation, data analytics,
and digital management systems primarily influence costs by improving process
efficiency, reducing manual work, and enabling more data-driven decision-making.
They may lower administrative and operational burdens by streamlining workflows,
minimizing errors, and reducing reliance on paper-based and fragmented systems
[9], [10]. At the same time, digital transformation typically requires upfront
investments in infrastructure, training, and organizational change, which can
increase internal costs before efficiency gains materialize [9], [16].

Green technologies such as energy-efficient systems, renewable energy solutions,
and waste reduction practices tend to affect internal costs mainly through changes in
resource use rather than process automation. Although they often involve substantial
initial expenditures, they can generate longer-term savings by reducing energy
consumption, lowering waste disposal costs, and optimizing material use [1], [15].
Evidence from manufacturing SMEs suggests that even relatively simple measures
(e.g., adjusting air-conditioning settings, installing LED lighting, or improving water
management) can reduce monthly operating expenses, though the magnitude of
savings varies across firms [15].

201



@ MEDZINARODNA VEDECKA KONFERENCIA
SILINSKA UNIVERZITA ROZVOJ EUROREGIONU BESKYDY XIX

V ZILINE

Importantly, these effects are often interconnected. Digital tools can enable
greener practices by improving monitoring of energy use, emissions, and resource
flows, supporting the identification of inefficiencies and investment justification [9],
[11]. Conversely, green initiatives may drive further digitalization by increasing the
need for systematic data collection and reporting, particularly under ESG and
compliance requirements [20]. Overall, the relationship between technology
adoption and internal costs is neither purely cost-increasing nor purely cost-saving;
rather, digital and green technologies tend to reconfigure internal cost structures,
increasing some costs in the short term while reducing others over time through
efficiency and resource savings [9], [15], [20]. Consequently, the economic impact
of green technologies on SMEs’ internal cost structures is typically context-
dependent and shaped by the trade-off between short-term investment burdens and
longer-term efficiency gains, as we can see it in next chapter [2], [14], [17].

3. Case studies: green technologies and processes affect internal
costs

This section presents comparative case evidence on how green and digital
technologies influence SMEs’ internal costs and cost efficiency. Only cases that
report explicit, quantified outcomes (e.g., percentage reductions, monetary savings,
or measurable efficiency indicators) are included, enabling cross-case comparison of
environmental effects and internal cost implications. The cases cover both digital
process innovations and resource-efficiency interventions, reflecting the diversity of
pathways through which the twin transition can translate into firm-level cost
outcomes.

3.1 Digital process technology case: paperless digital workflow in an
SME

A sustainable digital transformation case study reports the implementation of a
paperless digital workflow, i.e., replacing paper-based documentation and related
administrative routines with a digital solution and monitored implementation phases
(scoping, process mapping, customization/planning, structured communication,
execution/testing, and post-implementation monitoring). The green effect is
explicitly reported as a 100% reduction in paper consumption (and
“repurposing/reuse of electronic devices” is also noted as an environmental
measure). The internal-cost effect is quantified in two ways: 100% cost savings in
paper usage, and direct costs reduced from EUR 14,014.56 to EUR 1,427.60. In
addition, the case reports an operational efficiency improvement relevant to internal
cost efficiency: “issue resolution efficiency” increased from 75% to 98.6%. [9]
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3.2 Quantified green resource-efficiency cases in manufacturing SMEs
(ProGED calculations)

Air-conditioning operating schedule (ON/OFF). This measure means
implementing a fixed operating schedule for air-conditioning (ON at 9:00 and OFF
at 16:00 for an 8-hour day), reducing run-time and therefore electricity use. The
reported green effect is reduced electricity consumption. The internal-cost effect
varies by scale (number of units): monthly savings range from EUR 228.28 to EUR
456.55. [15]

Air-conditioning temperature setpoint at 25°C. This measure means
standardizing the thermostat at 25°C, lowering load and consumption relative to
colder settings. The green effect is again reduced electricity consumption. The
internal-cost effect is larger than simple scheduling in these cases: monthly savings
range from EUR 958.77 to EUR 1,917.53. [15]

Lighting retrofit to LED bulbs. This measure is a classic efficiency upgrade:
replacing fluorescent bulbs with LED bulbs. The green effect is reduced electricity
consumption from lighting. The internal-cost effect depends on the number of bulbs
replaced: monthly savings range from EUR 18.26 to EUR 100.44. [15]

Water conservation measures. These cases report explicit “before—after” water
cost levels. The green effect is reduced water consumption. The internal-cost effect
is reported as monthly savings ranging from EUR 8.70 to EUR 86.96. [15]

3.3 Lean process-improvement case in a food factory: SMED and OEE
outcome

A food-factory case reports implementation of SMED (Single-Minute Exchange
of Die) a lean method aimed at reducing changeover time and stabilizing production
flow. The source quantifies the outcome as a 70% improvement in the overall OEE
indicator (Overall Equipment Effectiveness). For this specific case, the source does
not report a quantified green indicator (e.g., energy or emissions) nor a monetary
internal-cost figure; the quantified result is the OEE improvement only. [14]

3.4 Green accounting and ESG tool cases

A set of named SME case examples illustrates how different green accounting
and ESG-related digital tools were implemented in practice. These tools generally
combine digital data collection, monitoring, and reporting with operational changes
in energy use, waste management, and environmental governance. By integrating
environmental indicators into managerial decision-making, they enable SMEs to
systematically track their resource consumption, emissions, and compliance while
also influencing internal processes and cost structures. The following cases
demonstrate how such tools were applied in different sectors and what effects they
generated in terms of environmental performance and internal costs. [20]
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Enablon — Vaayu Mitti Clean Energy (Pune). In this case, the SME adopted
the Enablon platform as a comprehensive sustainability management system. The
tool was used to collect, analyse, and report data on energy consumption, carbon
emissions, waste generation, and regulatory compliance. Through continuous
monitoring and data visualization, managers were able to identify inefficient
practices and prioritize corrective actions. As a result, the company achieved a 15%
reduction in its carbon footprint, reflecting improved environmental performance. At
the same time, the better management of resources and processes contributed to a
10% reduction in production costs, indicating that environmental improvements
were accompanied by internal cost efficiency gains. The study also reports a 20%
increase in sales, but this is considered a market outcome rather than a direct internal
cost effect. [20]

Workiva — Eco-Care Engineering (Gujarat). Eco-Care Engineering
implemented Workiva as a digital platform to integrate environmental and financial
information within a single reporting system. The tool automated many aspects of
ESG reporting, reduced manual data entry, and facilitated alignment with GRI
standards. Although the case does not quantify a specific environmental percentage
outcome, it highlights improved transparency and regulatory compliance. From an
internal cost perspective, the automation of reporting processes led to a reduction in
administrative expenses of approximately 1.5 lakh per year (EUR 1,423),
suggesting that digitalization of sustainability reporting can lower labour and
documentation-related costs. [20]

EcoReal — GreenLeaf Foods (Mumbai). GreenLeaf Foods adopted the EcoReal
platform to analyse energy consumption patterns and monitor waste flows within its
operations. By using data-driven insights, the company was able to optimize its
energy use and reduce unnecessary packaging waste. While the exact percentage
reduction in packaging waste is not specified, the case demonstrates a clear
environmental improvement. Internally, the firm achieved a 12% reduction in
energy costs, corresponding to savings of approximately I5 lakhs per year (EUR
4,744). In addition, improved waste management practices led to a 10% decrease in
waste disposal expenses, indicating that environmental measures also generated
tangible cost savings. [20]

GRI Standards — Sunlit Solar Solutions (Jaipur). Sunlit Solar Solutions used
the GRI Standards as a structured framework for documenting and communicating
its sustainability initiatives, particularly those related to renewable energy and
carbon reduction. The case emphasizes improved transparency and stakeholder
communication rather than specific operational changes. Although the study does
not report quantified internal cost savings, the company attracted an external
investment of 10 lakh (EUR 9,488), suggesting that credible sustainability
reporting can enhance financial credibility, even if direct internal cost effects are not
measured. [20]
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Energy Star Portfolio Manager — BrightEco Textiles (Ludhiana). BrightEco
Textiles applied the Energy Star Portfolio Manager tool to benchmark its energy
performance against industry standards. By identifying inefficient machinery and
outdated processes, the company was able to prioritize energy-efficiency upgrades.
While no exact percentage reduction in energy use is provided, the improved energy
management resulted in annual savings of approximately I3 lakh (EUR 2,846),
demonstrating that data-driven benchmarking can translate into reduced operational
costs. [20]

Waste Works — EcoServe Packaging (Hyderabad). EcoServe Packaging
implemented the Waste Works platform to digitally track waste streams, monitor
disposal practices, and identify opportunities for recycling and reduction. Through
systematic measurement and process adjustments, the firm achieved a 20%
reduction in waste generation. This environmental improvement was accompanied
by annual savings of approximately %2.5 lakh (EUR 2,372), indicating that better
waste management not only benefits the environment but also lowers internal
disposal and material costs. [20]

iAuditor — GreenGrow Horticulture (Bengaluru). GreenGrow Horticulture
used the iAuditor platform to conduct regular digital environmental audits based on
customized checklists. The tool enabled real-time monitoring of water usage and
operational practices, making it easier to detect inefficiencies. As a result, the
company reduced its water consumption by 25%, demonstrating a clear
environmental benefit. This reduction also generated annual savings of
approximately X1 lakh (EUR 949), showing that digital auditing tools can support
both sustainability and cost efficiency. [20]

Energy LogiclQ — Chaitanya Paper Mills (Karnataka). Chaitanya Paper Mills
implemented Energy LogiclQ to analyse energy use in industrial heating systems
and identify inefficiencies. Based on the tool’s recommendations, the company
undertook targeted retrofitting and optimization measures. Although the study does
not specify a percentage reduction in emissions or energy use, the improvements led
to annual savings of approximately 36 lakh (EUR 5,693), demonstrating that
advanced energy analytics can significantly reduce internal operational costs. [20]

A comparative overview of the implemented technologies, their quantified green
effects, and their impacts on internal costs is presented in Table 1.
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Table 1: Summary of quantified case-study evidence

Case

Technology / measure
implemented

Quantified green
effect

Quantified impact on
internal costs

Paperless SME
(9]

Paperless digital
workflow with
monitored
implementation phases

Paper use —100%

Direct costs EUR from
14,014.56 to 1,427.60;
issue-resolution efficiency
from 75% to 98.6%

Manufacturing Air-conditioning Reduced electricity EUR 228.28-456.55 /
SME:s [15] ON/OFF schedule consumption (not month

quantified in %)
Manufacturing Air-conditioning setpoint | Reduced electricity EUR 958.77-1,917.53 /
SME:s [15] at 25°C consumption (not month

quantified in %)
Manufacturing LED lighting retrofit Reduced electricity EUR 18.26-100.44 / month
SME:s [15] consumption (not

quantified in %)
Manufacturing Water conservation Reduced water EUR 8.70-86.96 / month
SME:s [15] measures consumption (not

quantified in %)
Vaayu Mitti Enablon sustainability Carbon footprint Production costs —10%
Clean Energy platform —15%
[20]
Eco-Care Workiva (automated Not quantified ~EUR 1,423 / year admin

Engineering [20]

ESG reporting)

cost reduction

GreenLeaf Foods | EcoReal (energy & waste | Packaging waste Energy costs —12% (= EUR
[20] analytics) reduced (not 4,744/year); waste disposal
quantified) —10%
Sunlit Solar GRI Standards reporting | Sustainability Not quantified (but ~ EUR
Solutions [20] transparency (not 9,488 investment attracted)
quantified)
BrightEco Energy Star Portfolio Energy efficiency ~ EUR 2,846 / year savings
Textiles [20] Manager improved (not
quantified)

EcoServe
Packaging [20]

Waste Works platform

Waste —20%

~EUR 2,372 / year savings
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GreenGrow iAuditor digital audits Water use —25% ~ EUR 949 / year savings
Horticulture [20]

Chaitanya Paper Energy LogiclQ Energy efficiency ~ EUR 5,693 / year savings
Mills [20] analytics + retrofitting improved (not
quantified)

Source: Prepared by the author based on the indicated sources

Across the cases, environmental and internal-cost effects are heterogeneous but
reveal clear mechanisms. Digital process interventions (e.g., paperless workflow)
deliver immediate environmental gains and substantial cost reductions by
eliminating recurring material inputs and lowering coordination costs [9]. Resource-
efficiency measures in manufacturing SMEs generate recurring savings through
reduced electricity and water use, although outcomes vary by baseline consumption
and scale of implementation [15]. ESG and green accounting tools link digital
monitoring and reporting with measurable environmental improvements (e.g.,
carbon, waste, and water reductions) and, where quantified, translate into lower
production, energy, or administrative costs [20]. Overall, the evidence suggests that
digital technologies primarily improve internal cost efficiency through process and
coordination optimization, whereas green measures reduce costs via resource
consumption reductions, with results strongly dependent on firm context and
implementation scope [9], [15], [20].

Discussion and Conclusion

This paper contributes to the twin transition literature by emphasizing SMEs’
internal cost implications, which remain less systematically examined than external
sustainability outcomes [3], [10], [14]. The reviewed evidence suggests that green
and digital technologies can improve internal cost efficiency, but the effects are
mechanism-dependent, vary across firms, and often materialize over different time
horizons.

Two main pathways emerge. Digital process interventions can reduce internal
costs by eliminating recurring material inputs and lowering coordination effort
through workflow digitalization and improved information integration [9]. Green
resource-efficiency measures affect internal costs primarily via reduced energy and
water consumption, generating recurring savings that depend on baseline
consumption and implementation scope [15]. ESG and green accounting tool cases
further indicate that digitalized monitoring and reporting can support environmental
improvements while also lowering internal costs through improved resource control
and more efficient administrative and compliance processes where measured [20].
Overall, the findings support the view that digital capabilities frequently enable
green performance by improving measurement and decision-making, while
sustainability and compliance pressures can increase the need for structured data and
reporting, especially in the EU context [9], [11], [18].
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The study is limited by reliance on secondary sources and non-standardized
reporting across cases, which constrains comparability and generalization [14].
Future research should apply harmonized internal-cost measurement and sector-
specific empirical designs, particularly for European SMEs facing increasing digital
and sustainability compliance requirements [18].
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Abstrakt. Geografické informacné systémy st vyznamnym ndstrojom podpory
rozhodovania v krizovom manazmente. Prispevok je zamerany na moznosti vyuzitia
geografického informacného systému v stvislosti s inikom neznamej nebezpecnej
latky. Po prijati informéacie o uniku nebezpec¢nej latky st prostrednictvom GIS
integrované priestorové a atributové udaje s cielom podporit’ operativne
rozhodovanie zachrannych zloziek a krizového riadenia. Vizualizacia potencidlne
ohrozeného uzemia umozni identifikaciu ohrozenych objektov a cestnych uzaver.
S podporou dopliujucich informacii je mozné identifikovat’ kritické zariadenia ako
su skoly alebo objekty s vysokou koncentrdciou osdb. Vysledky poukazuju na
vyznam GIS pri zlepSovani prehl'adnosti situacie, koordinacie zasahu a znizovani
rizik pre obyvatel'stvo.
KPucové slova: Geograficky informacny systém, unik nebezpecnej latky, krizovy
manazment.
Abstract. Geographic information systems are an important tool for supporting
decision-making in crisis management. This paper focuses on the possibilities of
using geographic information systems in connection with the release of unknown
hazardous substances. After receiving information about a hazardous substance leak,
spatial and attribute data are integrated through GIS to support operational decision-
making by rescue services and crisis management. Visualization of the potentially
endangered area allows for the identification of endangered objects and road
closures. With the support of additional information, it is possible to identify critical
facilities such as schools or buildings with a high concentration of people. The
results highlight the importance of GIS in improving the clarity of the situation,
coordinating the response, and reducing risks to the population.
Keywords: Geographic Information System, Hazardous substance leak, Crisis
Management.
JEL Classification: D81, H12, L86
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Uvod

Unik nebezpeénej latky (NL) moze mat zavazné nasledky pre obyvatel'stvo
nachadzajuce sa v blizkosti zdroja. Ohrozenie predstavuji najmid chemické,
biologické, toxické alebo radioaktivne vlastnosti tychto latok. Riziko tniku NL
moze pochadzat’ zo stacionarneho zdroja alebo pri ich preprave [1].

Pri tGniku NL je potrebné disponovat pripravenymi postupmi, silami
a materialom. Takymto materialom st najmid ochranné prostriedky zasahujucich
zloziek [2] asorpéné prostriedky na jeho zachytenie [3]. Ddlezitou sucastou
efektivneho zasahu a minimalizdcie negativnych nasledkov st informacie.
Informacie su kIiCovym aktivom vramci celého cyklu krizového riadenia.
Zasahujuce zlozky musia disponovat’ informaciami o charaktere Uiniku a charaktere
NL. Tieto informacie zahfiiaju najméa udaje o vlastnostiach NL ale aj bezpecnostné
pokyny pre manipulaciu s nimi. Pre tento i€el je v sucasnosti mozné vyuzit’ rdézne
databazy, ktoré obsahuju vsetky potrebné informécie pre Siroké spektrum NL [4].
S vyuzitim informacii o zdroji je nasledne mozné modelovat’ tnik konkrétnej NL
podla charakteru prostredia a meteorologickych podmienok, ktoré sa v danej situacii
vyskytuju. Pre tento ucel je mozné vyuzit rézne modelovacie aplikacné softvéry [5].

Vysledky modelovania je tiez mozné vyuzit’ v rdmci procesu posudzovania rizik
anasledného planovania opatreni [6]. Vysledkom analyzy tzemia by mali byt
informécie o charaktere Uzemia, jeho prvkoch a obyvatelstve. Tieto informacie
vstupuju do procesu posudzovania rizik anasledného planovania preventivnych
opatreni alebo pripravy planov pre potreby reakcie [7]. V kontexte uniku NL
a informacii, ktoré sa v krizovom manazmente vyuzivaji, maji tieto informécie
najma priestorovy charakter. Preto je na podporu ¢innosti jednotlivych faz krizového
riadenia a na podporu rozhodovania mozné vyuzit’ geografické informacné systémy
(GIS) [8].

Cielom c¢lanku je poukazat’ na moznosti vyuzitia GIS v stvislosti s inikom NL
vo faze reakcie na vzniknuty krizovy jav. GIS bude vyuzity pri vizualizicii
apriprave priestorovych podkladov pre potreby rozhodovania krizového
manazmentu a zachrannych zloziek v suvislosti s tnikom neznamej NL v meste
Zilina, ku ktorému doslo diia 4. decembra 2025. Vietky mapové podklady a obrazky
boli vytvorené pomocou geografického informacného systému Quantum GIS

(QGIS).

1. Unik neznimej nebezpetnej latky v meste Zilina

Dna 4. decembra 2025 v skorych rannych hodinach bola na Krajskom opera¢nom
stredisku Hasi¢ského a zachranného zboru v Ziline (HaZZ) prijatd informacia
o moznom tniku plynu na Moyzesovej ulici v Ziline. Informacia o tiniku plynu bola
neskor vyvratend, pricom d’alsi postup zachrannych zloziek pracoval s informaciou
o uniku neznamej nebezpecnej latky [9].
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V pripade uniku neznamej nebezpecnej latky a nedostupnosti informacii o zdroji
NL nie je mozné vyuzit aplikacné softvéry na modelovanie uniku a ziskanie
informécii o ohrozenej Casti uzemia. V takomto pripade postupuju zachranné zlozky
podl'a metodického listu ¢. 100 Prezidia Hasi¢ského a zadchranného zboru- Zasah
s pritomnost'ou nebezpecnych latok. Pri neznamej nebezpecnej latke je podla tohto
metodického listu odstupova vzdialenost’ spravidla 100 metrov [10]. V takomto
pripade su k dispozicii zdkladné informacie, ktoré je mozné aplikovat’ v prostredi
GIS. Su to:

e Miesto iniku: Moyzesova ulica- Zilina.
e QOdstupova vzdialenost / rozsah ohrozenia: 100 metrov (polomer)

Nasledujuci obrazok ¢. 1 zobrazuje vyuzitie informacii v prostredi GIS pre
priestorovu interpretaciu udalosti.

Y . TRE Gy

Obrazok 1: Rychla vizualizacia potencidlne ohrozeného uzemia

Zdroj: viastné spracovania + [11]

Na obrazku ¢. 1 je spracovana vizualizacia potencialne ohrozeného uzemia
nebezpecnou latkou. Ako podkladova mapa bola vyuzita WMS zobrazovacia sluzba
ortofotomozaiky Slovenskej republiky. Dalej je potrebna priestorova znalost
spracovatel’a informacii v GIS. Tato znalost’ je potrebna na vytvorenie jednoduchej
vektorovej linie, ktora symbolizuje Moyzesovu ulicu (zItd farba). Priestorova
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znalost’ moze byt nahradend ziskanim informacie z verejne dostupnych mapovych
aplikacii ako je napriklad Google Maps.

Cervena farba na obrazku ¢. 1 symbolizuje zénu ohrozenia s polomerom 100
metrov, ktora bola vytvorena pomocou geopriestorového nastroja Buffer v QGIS.
Takto vytvorend zakladna priestorova interpretacia udalosti moze sluzit’ ako rychly
podklad pre osoby s rozhodovacou pravomocou a zlozky IZS. Pomocou obrazka je
mozna zakladna identifikacia ohrozenych budov a potencidlnych miest cestnych
uzaver a obmedzeni. S vyuzitim véicSieho poctu udajov je d’alej mozné vytvorit
podrobnejsie mapové podklady a ziskanie podrobnejsich informacii potrebnych pre
zasah zloziek I1ZS a rozhodovanie pracovnikov krizového riadenia.

2. Dostupnost’ tudajov pre reakciu na vzniknutd udalost’
s podporou GIS

Geograficky informacny systém je tvoreny najméd hardvérom, programovym
vybavenim (softvérom) a udajmi [12]. Urovefi analytickych vystupov vytvorenych
v prostredi akéhokol'vek GIS preto zavisi do velkej miery od dostupnych udajov
a informacii.

Zakladna vizualizacia vzniknutej udalosti zo diia 4. decembra 2025 v Ziline na
obrazku ¢. 1 vyuziva iba ortofotomozaiku Slovenskej republiky, ktora spristupiuje
Geodeticky  a kartograficky ustav v Bratislave prostrednictvom  Registra
priestorovych informacii (RPI). Ostatné priestorové udaje boli vytvorené pomocou
nastrojov QGIS. S vyuzitim podrobnejSich udajov zroéznych zdrojov je mozné
ziskat’ podrobnejsie uidaje o sledovanom uzemi.

Stcastou tizemia st jeho prvky. Tymito prvkami st najmi objekty (budovy),
infrastruktira (cesty, Zeleznice,...) a prirodné prvky. V kontexte rieSenej udalosti
s inikom neznamej nebezpecnej latky je potrebné disponovat podrobnejsimi
informaciami o potencialne ohrozenych budovach, ich ucele vyuzitia, cestach
a uliciach, pripadne o konkrétnych adresach pre potreby evakuacie.

V podmienkach Slovenskej republiky su priestorové udaje o prvkoch uzemia
sucastou zakladnej bazy Udajov geografického informacného systému (ZBGIS),
ktoré vytvara a spravuje Urad geodézie, kartografie a katastra Slovenskej republiky.
Podrobny obsah dostupnych udajov sa nachadza v katalogu tried objektov ZBGIS.
Zo ZBGIS je mozné vyuzit' vektorové udaje o budovach, ktoré¢ nest informaciu
o type, Ucele vyuzitia jednotlivych budov [13].

ZBGIS obsahuje tiez priestorové a atributové udaje o pozemnych
komunikaciach, ktoré st kategorizované podla zakona ¢. 135/1961 Z. z.
o pozemnych komunikéciach (cestny zakon). V kontexte rieSenej problematiky vSak
tieto udaje neobsahuju informaciu o nazve ulic. Tato informécia je vSak z pohladu
rieSenej udalosti dolezita, nakol'’ko prave nazvy ulic su potrebné pre urcenie cestnych
uzaver, planovani obchadzkovych tras alebo planovani evakuacie.
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Rychlym rieSenim pri nedostupnosti priestorovych udajov, ktoré obsahuji
informaciu o nazve ulice je rozsirenie v QGIS snazvom ,,Quick OSM“. Toto
rozsirenie obsahuje udaje z Open Street Map (OSM). OSM obsahuje priestorové
a atributové udaje o prvkoch Uizemia z celého sveta, ktoré vytvaraji dobrovolnici
[14].

Evakuacia potencialne ohrozenych obyvatelov by mala byt planovana vopred.
Unik neznamej nebezpeéne;j latky z neznameho zdroja je viak situacia, na ktoru je
tazké sa vopred pripravit. Dostupnost’ Udajov o adresach a obytnych budovach
moze poskytnut’ cenné informacie v pripade potreby nahlej evakuacie. Tieto udaje
su verejne dostupné cez RPI pricom ich poskytovatelom je Ministerstvo vnutra
Slovenskej republiky [15]. Nasledujuca tabul’ka ¢. 1 sumarizuje dostupné a potrebné
priestorové udaje k udalosti zo dna 4. decembra 2025.

Tabulka 1: Dostupné priestorove udaje pre pracu s GIS

Nazov Zdroj / Poskytovatel’ Popis

Ortofotomozaika Geode’tlcky a qutograﬁcky Podkladova mapa uzemia
ustav Bratislava
Urad geodézie, kartografie a
ZBGIS- Budova katastra Slovenske;j Budovy / objekty v tizemi
republiky
Highway living street Zilina OpenStreetMap Cesty / ulice
Adresy Ministers?vo an’lt.ra A.dresné jbgdy .
Slovenskej republiky s informéaciami o adrese

Zdroj:[11], [13], [14], [15]

3. Podrobnejsia analyza vzniknutej udalosti s podporou GIS

S vyuzitim dostupnych informécii a idajov z tabulky ¢. 1 je mozné vytvorit
situaéné mapy pre jednotlivé zasahujuce zlozky a krizové riadenie mesta Zilina
alebo odbor krizového riadenia okresného tradu Zilina. Prvou takouto mapou je
mapa cestnych uzaver v potencialne zasiahnutej oblasti. Tato mapa je zobrazena na
obrazku ¢. 2.
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Obrazok 2: Mapa zony ohrozenia a cestnych uzaver
Zdroj: viastné spracovania + [11], [16]

Obrazok & 2 zobrazuje Moyzesovu ulicu vmeste Zilina spolu so zénou
ohrozenia v désledku uniku neznamej nebezpecnej latky. Vytvorenim linie okolo
tejto zony je mozné ziskat’ prieseCniky s cestami (vrstvou ciest). Tieto priesecniky
symbolizuji body, kde by mali byt cestné apeSie komunikacie uzavreté.
Umiestnenie tychto bodov bolo upravené na zaklade znalosti sledovaného uzemia
aby lepsie a najmé logicky vyjadrovali miestne podmienky. Pomocou vykreslenia
popisov a agregaciou udajov o ndzve ulic je mozné vizualizovat' spolu s cestnymi
uzavermi (bodmi) tiez ndzvy krizovatiek alebo ulic. Na mape je zobrazena tiez ulica
1. méaja, ktora krizuje Moyzesovu ulica a preto by mala byt uzavreta. Ulica 1. maja
je frekventovana ulica z pohladu cestnej premavky ale aj peSej dostupnosti.
V blizkosti sa nachadza autobusova a Zeleznicna stanica, Fakulta bezpecnostného
inZinierstva a d’alSie prevadzky a podniky. Preto je sicastou mapy na obrazku ¢. 2
tiez navrh obchadzkove;j trasy (zelena farba).

Dal$ou oblastou priestorovej analyzy je analyza ohrozenych objektov, pripadne
identifikacia ohrozenych adries obytnych budov. Nasledujuci obrazok ¢. 3 zobrazuje
mapu ohrozenych objektov a adries.
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©  Ohrozené obytné adresy
I Ohrozené budovy
Zéna ohrozenia_100m
Kritické zariadenia
[ Lidl- ndkupné stredisko
[ Budova_ZBGIS
Ulica_Moyzesova
=== Road, residential, living street, etc.
Cesty_OSM — Cesty OpenStreetMap
= Road, residential, living street, etc. {* Isterstvo vniitra Slovenskej republiy, RPI
ad geodézie, kartoarafie a katastra SR

Obrazok 3: Mapa potencialne ohrozenych objektov a adries

Zdroj: viastné spracovania + [11], [16]

Na obrazku ¢. 3 je mozné vidiet' jednotlivé budovy (objekty) v sledovanom
uzemi. Na tento ucel boli vyuzité vektorové udaje zo ZBGIS. Na zaklade typu, ucelu
vyuzitia budovy v atributovej tabul’ke je mozné filtrovat’ a nasledne vytvorit’ nova
vrstvu pre ,kritické zariadenia®. Kritické zariadenia je mozné charakterizovat’ ako
zariadenia s vyskytom zranitelnych osob. V bezprostrednej blizkosti ohrozenej zony
sa nachadza tiez nakupné stredisko (zIta farba). Pridanim popisov priamo do mapy
sa zvySuje jej prehl’adnost’ a vyuzitelnost’.

Na obrazku ¢. 3 je mozné vidiet, ze priamo v zone ohrozenia sa nachadza
niekol’ko kritickych zariadeni. Osobiti pozornost’ je potrebné venovat’ najma Skolam
a zariadeniam socialnych sluzieb. Udaje ZBGIS neobsahujii priamo informaciu
o nazve a type Skolského zariadenia alebo zariadenia socialnych sluzieb. Tieto udaje
je vSak mozné rychlo dohl'adat’ na zaklade priestorovej informacie. Vdaka nazvu
ulice a lokacii zariadenia je ho mozné vyhladat’ v Centrdlnom registri Ministerstva
Skolstva, vyskumu, vyvoja a mladeze Slovenskej republiky alebo v Informacnom
systéme socialnych sluzieb. Podrobnejsie informécie o ohrozenych zariadeniach su
k dispozicii v nasledujtcej tabul’ke ¢. 2.
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Tabulka 2: Informacie o kritickych zariadeniach v ohrozenej zone

Zariadenie Nazov Adresa Kapacita
Elokovane pracovisko | Moyzesova 25,
Skola (ilkO scast S:PO_].GIIG_] Zilina 1
Skoly- deti a Zziaci so
Specialnymi potrebami
& Zakladna Skola | Na Zavazi 2,
Skola Kralovnej pokoja Zilina 199
Domov Moyzesova
socialnych | Synndémia 912/27, Zilina 23
sluzieb
Domov Republiky
socialnych | Harmonia 1045/22, Zilina 4
sluzieb
Zariadenie pre L Republiky
seniorov Harmonia 1045/22, Zilina >
Specializované L Republiky
zariadenie Harmonia 1045/22, Zilina >0

Zdroj:[16], [17]

Z dostupnych informacii a pri naplneni kapacit potencialne ohrozenych zariadeni
by bolo potrebné evakuovat 292 o0s6b, priCom ide najmid o deti a zdravotne
znevyhodnené osoby. Zudajov ZBGIS je dalej mozné ziskat informaciu
o objektoch, ktoré su vyuzivané na byvanie. Filtraciou Udajov a prepojenim
s vrstvou adries je takto mozné ziskat adresné body obytnych budov v ohrozenej
oblasti. Agregaciou udajov do jedného stipca je potom mozné ziskat zoznam
ohrozenych obytnych adries spolu s typom budovy. Vizualizacia takéhoto zoznamu
je zobrazena na nasledujicom obrazku ¢. 4.

ohrozene_adresy

Republiky 1001/17-Bytovy dom

Moyzesova 964/26-Bytovy dom

M. R. Stefénika 836/33-Bytovy dom

Moyzesova 976/2-Polyfunkéna budova

Daniela Dlabaca 976/6-Polyfunkéna budova

Nam. gen. M. R. Stefénika 894/13-Polyfunkéna budova
Nam. gen. M. R. Stefanika 894/14-Polyfunkéna budova
1.maja 1009/9-Bytovy dom

M. R. Stefanika 825/21-Bytovy dom

Moyzesova 929/63-Rodinny dom

Obrazok 4: Cast zoznamu ohrozenych obymych adries
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Zdroj: viastné spracovania + [15]

Celkovo je takto identifikovanych 141 obytnych adries. Zoznam potencidlne
ohrozenych adries méze pomdct’ zlozkam IZS pri prehl'adavani objektov a evakuacii
obyvatelov. Tento zoznam by bolo d’alej potrebné doplnit’ o informaciu o pocte
0s0b, ktoré maji na jednotlivych adresach trvaly pobyt. Tato informacia by pomohla
spresnit’ informaciu o pocte potencidlne ohrozenych osdb. V stcasnosti vSak tato
informacia nie je volne pristupna.

Zaver

Prispevok bol zamerany na analyzu mimoriadnej udalosti, ktora nastala dia 4.
decembra 2025 v meste Zilina. Konkrétne sa jednalo o Ginik neznamej nebezpeéne;
latky. Prispevok nemal za ciel mapovat Casovi os udalosti arieSenia prijaté
krizovym manazmentom, ale na ziklade dostupnych informacii poukazat na
moznosti vyuzitia geografickych informaénych systémov pri podpore ziskavania
detailnejsich informacii a podpore rozhodovania. Pre pracu s priestorovymi udajmi
boli vyuzité verejne dostupné informacie, ktoré boli spracované pomocou Quantum
GIS.

Priestorové udaje zo ZBGIS, nie su verejne dostupné. Ich poskytnutie je
spoplatnené. V pripade nedostupnosti udajov zo ZBGIS je mozné vyuzit verejne
dostupné tidaje z OSM. Udaje ZBGIS vsak nest informaciu o type alebo ucele
vyuzitia jednotlivych budov. Dostupnost udajov pre krizové riadenie
v podmienkach Slovenskej republiky je samostatnd téma, ktora si vyZzaduje
podrobnejSie skimanie. V prispevku boli vyuzité viaceré zdroje udajov, avsak tieto
sa nenachadzaji na jednom mieste pre rychle a efektivne vyuzitie. Je potrebna
znalost’ ich existencie av pripade potreby rychlej reakcie tiez znalost' prace
s jednotlivymi registrami a informac¢nymi systémami alebo aplikaciami.

Samostatnou oblastou je znalost’ prace s GIS. Krizové riadenie v podmienkach
Slovenskej republiky v sucasnosti nedisponuje poziciami vyzadujiicimi znalost” GIS.
Prispevok preukézal vyhody vyuzivania GIS pri spracovani mapovych podkladov
pri vzniku mimoriadnej udalosti. Vysledky tiez poukazali na vyhody vyuZzivania GIS
pri ziskavani novych priestorovych a atributovych tidajov a informéacii. Do budtcna
je preto potrebné analyzovat moznosti vyuzivania GIS v krizovom riadeni
Slovenskej republiky ako tieZ personalne moznosti zabezpecenia ich vyuzivania.
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SR v ramci projektu ¢. 09103-03- V05-00002.

Této praca bola podporena Agentiirou na podporu vyskumu a vyvoja na zaklade
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Abstrakt. Prispevok analyzuje moznosti vyuzitia satelitnych dat dialkového
prieskumu Zeme (EO) a pri mapovani povodiiového rizika v kontexte krizového
manazmentu na priklade mesta Zilina. Predstavuje hlavné typy EO dat a ramec
programu Copernicus, najmid sluzbu CEMS a povodiové komponenty pre
monitoring a vcasné varovanie. Porovnanim scenara Q100 z narodnych map
povoditového ohrozenia (RPI) s modelovanymi vystupmi Copernicus (GloFAS) sa
preukazali rozdiely suvisiace najmd s nedostatoénym zohladnenim lokalnej
protipovodiiovej infrastruktury a vodnych diel v celoeuropskych modeloch. Zaver
zdoraznuje potrebu kombinovat’ satelitné produkty s detailnymi narodnymi datami a
verifikaciou na lokalnej urovni, pricom satelitné snimkovanie ma vel’ky potencial pri
rychlej detekcii zaplav, monitoringu a podpore rozhodovania.

KPucové slova: Posudzovanie rizik, satelitné technologie, mapovanie rizik, geodata

Abstract. The paper analyses the potential use of Earth observation (EO) satellite
data for flood risk mapping in the context of crisis management, using the city of
Zilina as a case study. It presents the main types of EO data and the Copernicus
programme framework, particularly the Copernicus Emergency Management
Service (CEMS) and its flood-related components for monitoring and early warning.
By comparing the Q100 scenario from national flood hazard maps (RPI) with
Copernicus model outputs (GloFAS), differences were identified, mainly due to the
limited representation of local flood protection infrastructure and hydraulic
structures in pan-European models. The conclusion highlights the need to combine
satellite products with detailed national datasets and local-level verification, while
emphasizing the high potential of satellite imagery for rapid flood detection,
monitoring, and decision support.

Keywords: Risk assessment, satellite technologies, risk mapping, geodata.
JEL Classification: D81, H12, L86
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Uvod

Satelitné technologie predstavujii subor vesmirnych systémov a stvisiacich
pozemnych segmentov, ktoré umoznuju zber, prenos a spracovanie informacii o
Zemi a jej prostredi. V kontexte mapovania rizik maji kl'ucové postavenie najméa
satelitné systémy dialkového prieskumu Zeme (Earth Observation, EO), ktoré
poskytuju priestorovo suvislé a opakovane ziskavané data o povrchu, vodnych
utvaroch, vegetacii, zastavbe ¢i deformacidch terénu. V porovnani s terénnym
meranim umoznuju satelity rychlo pokryt rozsiahle tzemia, S$tandardizovat
pozorovania v ¢ase a dopliat’ informacie v oblastiach s obmedzenou dostupnostou

[1].

Z technologického hladiska EO zahiha viacero typov senzorov a rezimov
snimania. Optické a multispektralne senzory podporuju identifikaciu pokryvu
krajiny, stavu vegetacie ¢i zmien v urbanizovanom prostredi, zatial ¢o radarové
systémy typu SAR (Synthetic Aperture Radar) umoziujii snimanie nezavislé od
oblacnosti a denného osvetlenia, ¢o je zasadné najmé pri mimoriadnych udalostiach.
Kombinacia réznych rozliSeni (od metrov po stovky metrov) a roznej frekvencie
opakovania snimania umoziuje prisposobit vyber dat charakteru rizika
a pozadovaného rozsahu analyzy. Sucasne rastie vyznam automatizovanych
spracovatel'skych retazcov a integracie dat z viacerych zdrojov, ktoré zvysSuju
operativnost’ a reprodukovatel'nost’ vystupov [1,2].

Mapovanie rizik stoji na priestorovom prepojeni nebezpecenstva, expozicie a
zranitel'nosti, priCom kvalitny vysledok predpoklada porovnateI'né a pravidelne
aktualizované vstupné vrstvy. Prave satelitné pozorovania tu prinasaju vyraznu
pridanti hodnotu. Umoziuju plosne zachytit’ zmeny v krajine, odhadovat’ rozsah a
intenzitu javov a odvodit’ kvantifikovate'né indikatory, ktoré sa daji vyuzit’ nielen
na jednorazové hodnotenie, ale aj na priebezny monitoring. Vyskum zaroven
zdoraznuje, ze EO moZze podporovat’ hodnotiace potreby v oblasti posudzovania
rizika katastrof aj cez koncept ,,essential variables” (EVs), teda sadu meratel'nych
premennych odvodenych zo satelitnych dat, ktoré je mozné mapovat’ konzistentne v
priestore a Case [3,4,5].

V tomto prispevku sa zameriavame na identifikdciu klucovych zdrojov
satelitnych dat a na moznosti uplatnenia satelitnych technologii pri mapovani rizik v
kontexte krizového manaZmentu s ohladom na povodiiové riziko v meste Zilina.
Déraz kladieme na prehl'ad typov satelitnych dat a moznosti ich vyuzitia pri tvorbe
mapovych podkladov pre vybrané rizikové javy a podporu rozhodovania. Ciel'om je
ukézat, ako mézu EO data prispiet k rychlejSej a priestorovo konzistentnej
identifikéacii ohrozenych tzemi ako aj mozné limitacie v praktickom prevedeni.

1. Dostupnost’ satelitnych dat v EU

Program Copernicus predstavuje nosny ramec EU pre systematické pozorovanie
Zeme a je koncipovany ako dlhodobo udrzatelna infraStruktira, ktora
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zabezpecuje nepreruseny prisun spolahlivych pozorovacich data ich premenu
na operacne pouziteIné informacie. Je sicastou Europskeho vesmirneho programu a
jeho ciel'om je poskytovat’ pridanti hodnotu vo forme dat pre potreby tvorby politik
a verejnej spravy, vratane situacii, ked’ je potrebné prijimat’ rozhodnutia pocas
mimoriadnych udalosti (napr. prirodné katastrofy). Copernicus je zaroven
definovany ako komplexny systém systémov, pretoze nepracuje iba so satelitnymi
snimkami: integruje vesmirny segment (Sentinel misie a prispievajlice misie), in-situ
pozorovania (pozemné, morské a letecké merania) a nad tym stojacu
vrstvu Copernicus sluzieb, ktoré udaje spractvaju, harmonizuju a distribuuji v
Standardizovanych formach. Vysledkom nie su len surové data, ale aj porovnatelné
casové rady a tematické produkty, napriklad mapy, identifikacia zmien a anomalii ¢i
podklady pre predikéné vystupy v oblastiach ako atmosféra a ocean, ktoré st priamo
pouzitelné pri planovani, monitoringu a riadeni kriz. Tieto aktivity su organizované
do Siestich tematickych sluzieb (Atmosphere, Marine, Land, Climate Change,
Security, Emergency), pricom program explicitne pocita s tym, ze hlavnymi
koncovymi pouzivatelmi st verejné organy a tvorcovia politik, ktori potrebuju
rychle a doveryhodné informacie aj pre civilnu ochranu a krizové rozhodovanie
[6,7].

Zakladom vesmirneho segmentu st Sentinel misie, vyvijané S$pecificky pre
potreby Copernicus a nastavené na vysoku spolahlivost’, kontinuitu a opakovanie
snimania. Z hladiska dostupnosti dat a ich vyuzitelnosti pri mapovani rizik su
klacové tieto misie [7,8]:

¢ Sentinel-1 — radarové snimanie (SAR), schopné poskytovat’ data nezavisle
od oblacnosti a denné¢ho osvetlenia, ¢o je zasadné pri rychlom mapovani
udalosti s ¢astou oblacnost’ou (napr. povodne).

¢ Sentinel-2 — multispektralne optické snimanie s vysokym priestorovym
rozlisenim, vhodné pre mapovanie pokryvu krajiny, zmien v uzemi a
hodnotenie néasledkov udalosti v krajine.

¢ Sentinel-3 — kombinované merania pre pevninu a oceany (vratane
teplotnych a oceanografickych parametrov), dolezit¢ pre Sirsi
environmentalny kontext rizik.

¢ Sentinel-4 a Sentinel-5 — atmosférické pristroje na meteorologickych
satelitoch (EUMETSAT) pre monitoring zloZenia atmosféry.

¢ Sentinel-5P — samostatnd predchodcovskda atmosférickd misia na
preklenutie datovej kontinuity pred Sentinel-5.

¢ Sentinel-6 — altimetricka misia, najméd pre ocean a hladinu mori, vyznamna
pre pobrezné a klimatické suvislosti rizik.

Klacovou crtou Copernicu je politika plného, otvoreného a bezplatného
pristupu k datam a informaciam, ukotvena v pravidlach EU pre registraciu a
licencovanie pouzivatelov a v dokumentacii programu. Prakticky to znamena, Ze
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pouzivatel'ské bariéry s minimalne a pristup nie je viazany na clenské Staty
EU. Data a sluzby st navrhnuté tak, aby boli vyuzitelné celosvetovo (s tym, Ze pri
niektorych produktoch mézu existovat’ obmedzenia z dovodu bezpecnosti alebo
$pecifickych pravidiel spristupnenia).

Copernicus teda nepredstavuje iba distribuciu surovych satelitnych snimok, ale
najmd operacni  vrstvu sluzieb, ktora premietla pozorovania (Sentinel +
prispievajiice misie + in-situ a dalSie otvorené zdroje) na Standardizované,
dokumentované a pravidelne aktualizované produkty. Sluzby su koncipované ako
stabilné produkcné retazce. Maju definované portfolida vystupov, jednotné
Specifikacie, kontrolu kvality a distribu¢né kanaly (portaly, katalogy, API), aby boli
vystupy pouzitelné v praxi verejnej spravy aj v operativnych scenaroch. Vdaka
tomu moze pouzivatel' pracovat’ nielen so snimkou, ale s tematickou informaciou
pripravenou pre analyzu v GIS (napr. vrstvy pokryvu krajiny, parametre oceanu a
atmosféry, klimatické datové sady, krizové mapy) [9]. Samotné sluzby Copernicusu
su definované nizsie:

1) Copernicus Land Monitoring Service (CLMS) - CLMS poskytuje
geografické informacie o pokryve a vyuziti krajiny a ich zmenach, vratane
vrstiev pre stav vegetacie, vybrané zlozky vodného cyklu a energetickej
bilancie povrchu, ako aj produkty suvisiace s pohybmi povrchu (relevantné
napr. pre geohazardy). Portfolio je zostavené tak, aby podporovalo
porovnatel'né mapovanie naprie¢ uzemiami (Eurdpa aj globalne produkty) a
tvorilo referencny zaklad pre vrstvy expozicie (zastavba, infrastruktira,
vyuzitie izemia) pri hodnoteni rizik [10,11].

2) Copernicus Marine Service (CMEMS) - CMEMS poskytuje pravidelné a
systematické informacie o stave oceanu a mori. Typickymi vystupmi st
casové rady a polia parametrov (napr. prudy, teplota, slanost’, vySka hladiny,
vlny, lad, biogeochemické premenné) vo forme analyz, reanalyz a
predpovedi pre globalny ocean aj eurdpske regionalne moria. Pre mapovanie
rizik je to dolezit¢ najméd pri pobreznych a namornych hrozbach (napr.
extrémne viny, pobrezné zaplavovanie, zl'adovatenie, znecistenie a pod.)
[12,13].

3) Copernicus Atmosphere Monitoring Service (CAMS) - CAMS dodava
operacné produkty o zloZeni atmosféry v podobe dennych analyz a
predpovedi (globalne aj regionalne) pre reaktivne plyny, aerosoly a dalsie
kIicové zlozky, vratane vystupov pre kvalitu ovzduSia a epizody so
zvySenym zneCistenim. Z pohladu krizového manazmentu ide o dolezity
podklad napriklad pri udalostiach s dymom a aerosélmi (lesné poziare), pri
transportoch prachu alebo pri environmentalnych incidentoch, kde je
potrebny priestorovo-¢asovy obraz Sirenia znecistenia [14,15].

4) Copernicus Climate Change Service (C3S) - C3S poskytuje informacie o
klime, ktoré s vyuZzitené pre hodnotenie trendov, extrémov a klimatickych
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suvislosti rizik. Praktickym jadrom je pristup k datovym sadam a nastrojom
(vratane analyz, indikatorov a d’alSich klimatickych produktov) cez sluzobnu
infrastruktiru a portaly C3S. V mapovani rizik ma C3S vyznam najmai vtedy,
ked je potrebné zasadit hazard do dlhodobejSicho kontextu (napr.
pravdepodobnostné a klimatologické pozadie extrémov, zmeny rezimu
sucha, teplotnych vin a pod.) a pripravovat’ podklady pre adaptaciu [16,17].

5) Copernicus Emergency Management Service (CEMS) - CEMS je pre krizovy
manazment najpriamejSie vyuzitelna sluzba, pretoze dodava Casovo citlivé
geopriestorové informacie pre prirodné katastrofy, antropogénne udalosti a
humanitarne krizy. Ma dve hlavné Casti:

a. Mapovacia zlozka (On-Demand Mapping) s celosvetovym pokrytim:
zahina rychle mapovanie bezprostredne po udalosti (typicky v
horizonte hodin az dni) a tiez produkty pre pripravenost’, obnovu a
hodnotenie rizika mimo bezprostrednej reakcie [18,19].

b. Vcasné varovanie a monitoring (Early Warning & Monitoring):
systtmovo pokryva povodne, sucho a lesné poziare, pricom
kombinuje eurdpske a globalne komponenty (napr. EFAS a GloFAS
pre povodne, EDO a GDO pre sucho, EFFIS a GWIS pre poziare) a
poskytuje priebezné prehl'ady a predikéné produkty pre pripravenost’
a v€asnu reakciu [18,20].

6) Copernicus Security Service (CSS) - BezpeCnostna sluzba Copernicus
podporuje politiky EU tym, ze¢ z EO dat vytvara informaéné produkty
pre prevenciu, pripravenost a reakciuv oblastiach hranic, namorne;j
bezpeénosti a podpory externych a bezpeénostnych aktivit EU (vratane
rozvojovej vetvy pre bezpecnostné aplikacie EO). Hoci jej primarnym
cielom nie je klasické mapovanie prirodnych rizik, v SirSom ramci civilnej
bezpednosti a situaéného povedomia dopiia krizové rozhodovanie najmi v
prihrani¢nych a namornych scenaroch [21].

1.1 Mapovanie povodiiového rizika na izemi SR

Mapovanie povodilového ohrozenia je klGovy vstup do hodnotenia
povodiiového rizika. V ramcei porovnania sme sa zamerali na scenar tzv. 100-rocnej
vody. Odborne ide o N-ro¢ny navrhovy prietok s priemernou dobou opakovania 100
rokov  (Q100), ktory sa casto interpretuje aj ako prietok s rocnou
pravdepodobnost’'ou prekrocenia 1 % [22].

Ako referencnu vrstvu povodinového ohrozenia pre Q100 sme pouzili oficidlne
spristupnované mapové podklady, ktorych sprostredkovatelom je Slovensky
vodohospodarsky podnik, $. p., a ktoré su publikované ako sucast’ map povodinového
ohrozenia a povodiiového rizika v sulade s narodnou implementaciou ramca EU pre
povodne. Vrstvy typu Q100 zaplavové uzemie st spracované tak, aby reprezentovali
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rozsah zaplavenia pre zvoleny navrhovy scenar a boli pouzitelné v GIS ako
Standardizované priestorové podklady [23].

Druhou porovnavanou vrstvou boli produkty povodniovej sluzby Copernicus,
ktoré poskytuji rychlo dostupné a priestorovo konzistentné informacie v
celoeuropskom az globalnom rozsahu. Tieto produkty st mimoriadne uzito¢né pre
situacny prehlad a porovnatelnost’ medzi regionmi, avSak ich zmysel a obmedzenia
sa liSia podla toho, ¢i ide o modelovy scenar ohrozenia alebo o pozorované
zaplavenie odvodené zo satelitov pocas konkrétnej udalosti.

Pri porovnani scenara QI00 pre uzemie mesta Zilinasa ukazali vyrazné
rozdiely medzi narodnymi mapami a Copernicus vystupmi. KI'icovym dévodom je
rozdielna miera  zohladnenia lokalnej  protipovodiiove]  infrastruktury a
hydraulickych zasahov do rezimu toku. Europske modelové mapy povodnového
ohrozenia (vyuzivané v ramci sluzieb Copernicus) explicitne uvadzaji, Ze vo
vSeobecnosti nezohl'adnuju vplyv lokalnych protipovodiiovych opatreni (napriklad
hradze a suvisiace ochranné systémy), a to najmi pre nedostatok konzistentnych
udajov v celoeurépskom meradle [24].

V priestore Ziliny je pritom vyznamnym zasahom do povodiiove;
hydrauliky Vodné dielo Zilina. Z hladiska technicko-bezpeénostného dohladu je
vodna stavba zaradena do I. kategorie, pri ¢om je dimenzovanie tychto vodnych
stavieb na irovni Q1000. Rozdiely v mapovani je mozné vidiet’ na obrazku 1.

Obrdzok 1: Povodiiové ohrozenie Q100 v Ziline podla RPI a CEMS.

Zdroj: Register priestorovych informdacii (RPI), mapy povodiiového ohrozenia [23] a
Copernicus Emergency Management Service (CEMS), Global Flood Awareness System:
GloFAS forecasting [25].

Zaver

Produkty programu Copernicus predstavuju robustny a operativny zdroj pre
rychlu orientaciu, priebezné monitorovanie a medzilzemné porovnanie
povodinového ohrozenia vo velkom meradle. Pri lokdlnom hodnoteni rizika v
urbanizovanych tizemiach (napr. Zilina) viak samotné modelované vystupy nemusia
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dostatone zachytit’ Specifikd konkrétneho povodia, najmd vplyv technickych
zasahov, vodnych diel a existujucich protipovodnovych opatreni. Z tohto dovodu je
vhodné uprednostnit’ detailné narodné mapy povodinového ohrozenia a doplnit’ ich o
relevantné informéacie o hydrotechnickej infraStruktire a rezime prevadzky
ochrannych objektov.

Sucasne je potrebné zdoraznit', ze satelitné snimkovanie a produkty dial’kového
prieskumu Zeme maji naprieck uvedenym obmedzeniam mimoriadne vysoky
aplikacny potencial. Umoziuju rychlu detekciu a mapovanie rozsahu zaplav,
identifikaciu zmien v krajine, priebezné sledovanie vlhkostnych a hydrologickych
indikatorov a poskytuju konzistentné tdaje aj pre uzemia s obmedzenou
dostupnost'ou terénnych merani. Ich prinos je zvlast vyrazny pri v€asnom varovani,
pri podpore krizového riadenia, ako aj pri spatnom vyhodnocovani dopadov povodni
a kalibracii modelov. Optimalny pristup preto spociva v integracii viaczdrojovych
dat, kombinovat’ vyhody satelitnych produktov s presnost'ou a kontextom narodnych
dat (detail, lokalne parametre, ochranné opatrenia) a vysledky systematicky
overovat’ na narodnej a lokalnej trovni.
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Abstrakt. Clanok sa zameriava na vyuzitie bezpilotnych lietadiel (dronov) v oblasti
ochrany audrzby dopravnej infrastruktiry. V  kontexte narastajucich
bezpecnostnych rizik a zvySujucich sa narokov na spravu infrastruktarnych objektov
predstavuju drony moderné¢ technologické rieSenie s vyraznym aplikaénym
potencidlom. Cielom prispevku je analyzovat moznosti ich vyuzitia a zhodnotit
prinos bezpilotnych systémov pri zvySovani Grovne bezpecnosti a efektivity udrzby
objektov kritickej infrastruktary. V ¢lanku poukazujeme na praktické vyuzitie dronu
pri inSpekcii mostného objektu, ktora demonstruje jeho readlny prinos pri
identifikacii portch a rizik.

Kracové slova: Bezpecnost', Dron, Kriticka infrastruktura, Riziko.

Abstract. The article focuses on the use of unmanned aerial vehicles (drones) in
the field of transport infrastructure protection and maintenance. In the context of
growing security risks and increasing demands on infrastructure management,
drones represent a modern technological solution with significant application
potential. The aim of this paper is to analyze the possibilities of their use and to
evaluate the contribution of unmanned systems in increasing the level of safety and
efficiency of critical infrastructure maintenance. In the article, we point out the
practical use of drones in bridge inspection, which demonstrates their real
contribution to the identification of faults and risks.

Keywords: Security, UAV, Critical infrastructure, Risk.
JEL Classification: H, R.

Introduction

Transport, as a critical infrastructure sector, forms an essential foundation for
modern societies and comprises important systems, services, and facilities. The
proper functioning of these systems is key to ensuring economic stability, public
safety, and the daily lives of citizens. In addition to transport, critical infrastructure
includes the energy sector, water management, telecommunications networks,
healthcare facilities, and others. Any disruption or complete destruction of these
systems has negative consequences for individuals, society, and the state. For this
reason, the protection of critical infrastructure is one of the main priorities of states,
international organizations, and security forces. Over the past decade, the world has
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experienced rapid technological progress, which has brought new possibilities in the
field of protection and critical infrastructure. One of the most innovative tools are
unmanned aerial vehicles, known as drones. These devices enable the monitoring
and control of hard-to-reach or risky locations, the delivery of fast shipments
between two points, and more, opening up new avenues for improving safety and
maintenance efficiency. The ability of drones to perform detailed inspections,
transmit image data in real time, analyze the environment, or provide support in
crisis situations makes this technology an effective tool for use in various areas of
critical infrastructure.

The article focuses on a detailed examination of the potential use of drones in the
protection, management, and maintenance of critical infrastructure. The aim is not
only to analyze their possibilities and benefits, but also to provide specific
suggestions and recommendations for the implementation of this technology in
various areas. The importance of this work is highlighted by the growing need to
protect critical systems in the context of increasing security threats, climate change,
and ever-evolving demands for efficiency and sustainability.

1. Unmanned Aerial Vehicles (UAVs)

Drones in aviation can be divided into various categories based on different
characteristics, such as their flight mechanisms, design, weight, intended use, or
communication method. Unmanned aerial vehicles are primarily used for monitoring
infrastructure due to their ability to access locations that are difficult or, in some
cases, entirely inaccessible to humans. In some instances, this does not involve
drones in the strict sense, but rather robots capable of overcoming various obstacles.
As a result, inspectors are not exposed to the risks associated with inspecting
infrastructure objects [1]. Drones enable non-contact visual inspection of hard-to-
reach areas of bridges. When combined with artificial intelligence models, they are
used to detect cracks, corrosion, or destructive changes. For example, in the study by
Zhang et al. [2], a UAV system with crack mapping integrated into GIS is proposed,
achieving a damage identification accuracy rate of 80.5%. Another study presents a
method based on the YOLOv7-CD approach for fast and efficient real-time crack
detection on bridge structures [3]. Within NATO's science and security programs,
several conferences have been devoted to this issue. The book focused on the use of
drones in the monitoring and protection of critical infrastructure by unmanned
systems. Also refer to this topic [4],[5].

Classification by Design

Drones and unmanned aerial vehicles (UAVs) can be classified into three main
categories according to their design [6]:
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Multi-rotor drones are these drones, also known as rotary-wing drones, use
vertical take-off and landing (VTOL). They are highly maneuverable,
capable of hovering over a fixed point, and provide continuous coverage of
specific areas. They are suitable for precise operations at specific locations;
however, their mobility is limited, and they consume a large amount of
energy.

Fixed-wing drones: These drones are more energy-efficient than multi-rotor
drones. Due to their gliding capability and high-speed flight, they can carry
heavier payloads. Their disadvantages include the need for a take-off and
landing runway (HTOL) and the inability to hover over a fixed point. In
addition, they require more expensive software and hardware equipment.

Hybrid-wing drones: These represent a newer type of drone combining
rotary and fixed wings. They can quickly reach their target by gliding
through the air while also being able to hover using four rotors.

Each drone consists of three main components [6]:

Flight controller: This component serves as the central processing unit of the
drone and is responsible for its control and stability.

Ground Control Station (GCS): This is a ground-based device that allows
operators to monitor and remotely control the UAV. Different GCSs are
adapted according to the type and size of drones as well as specific mission
requirements.

Data links: These wireless links enable the transmission of information
between the drone and the GCS for communicating and navigating UAV by
operator or code.

Drone operation is further classified according to the distance between the drone
and the GCS. First one is Visual Line of Sight (VLOS) [6] when control is carried
out via direct radio waves and essential, visual contact with the drone. Second one
Beyond Visual Line of Sight (BVLOS) control is performed via satellite
communication, enabling operation over longer distances. But now DJI company for
drones come with new solution that also provide BVLOS as drone to drone, where
one drone is defined as ,,satellite“and the other one is defined as operating drone.

Classification by Weight

According to Regulation No. 2/2019 of the Transport Authority of the Slovak
Republic [7] dated 14 November 2019, drones are classified into the following
weight categories in EASA [8]:

C0: Drones with a maximum take-off mass of less than 250 g,
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e C1: Drones with a maximum take-off mass greater than 250 g but not
exceeding 900 g,

e (C2: Drones with a maximum take-off mass greater than 900 g but not
exceeding 4 kg,

e (C3: Drones with a maximum take-off mass greater than 4 kg but not
exceeding 25 kg, and with a typical dimension of less than 3 m,

e C4: Model aircraft with a maximum take-off mass greater than 4 kg but not
exceeding 25 kg.

2. Case study of using UAVs for monitoring

This Regular inspection of railway bridges is a key aspect of ensuring the safety
of railway transport. But traditional inspection methods often require traffic
interruptions, the deployment of specialized personnel, and expensive equipment,
which increases both the economic costs and the time demands of the process. In
this section is provided the case study of using UAV for monitoring and visual
control of the potential critical infrastructure object. More specifically, this section
covers the visual inspection of the metal railway bridge in the town of Cadca.

Characteristics of the unmanned aerial vehicle used

A professional DJI Matrice 300 RTK drone, one of the most advanced unmanned
aerial vehicle systems, was selected for the purpose of inspecting the railway bridge.
Company DJI introduced a new model Matrice 400, which is even better for payload
capacity, flight time and performance. Table 1 displays parameters of the used drone
DIJI Matrice 300 RTK.

Tabule 2 The parameters of the UAV DJI Matrice 300 [9]

Parameter Represent
Maximum flight time Up to 55 minutes
Maximum speed 23 m/s
Wind resistance Upto 15 m/s
Operating temperature —20°Cto 50 °C

Protection class IP45 (protection against dust and splashing

water)
Maximum transmission distance 15 km
RTK accuracy Horizontal: 1 cm, Vertical: 1.5 cm
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Parameter Represent
Maximum payload capacity 2.7kg
Obstacle detection 6-directional
Battery TB60 (5935 mAh)
Dimensions (unfolded) 810 x 670 x 430 mm
Weight (without accessories) 3.6kg

For the purposes of comprehensive inspection of the railway bridge, the
unmanned aircraft was equipped with the Zenmuse H20T camera. This camera
provides 20 megapixel wide-angle, 23x hybrid optical zoom (200 x maximum
zoom), thermal camera with a resolution of 640 x 512 pixels and Laser rangefinder
with arange of up to 1200 meters. The Zenmuse H20T camera is an integrated
solution combining multiple types of sensors in a single device. All this allows you
to obtain different types of data during a single flight, which significantly increases
the efficiency of the inspection. The wide-angle camera is used to obtain
an overview of the structure, while the hybrid optical zoom allows detailed imaging
of specific bridge components without the need to bring the drone to a dangerous
distance. The integrated thermal camera allows the detection of hidden defects that
are not visible to the naked eye, such as anomalies in temperature distribution that
may indicate structural damage or material defects. The laser rangefinder provides
accurate distance data, enabling precise measurement of the dimensions of structural
elements and identified defects.

As mentioned before for the case study, was selected a railway bridge located
between the railway stations Cadca and Cadca city station (Figure 1). The bridge is
metal and double-tracked. Its supports are made of stone reinforced with hard
concrete, and the upper part of the track is fenced off with metal mechanical barriers
bridge is part of an important international railway line connecting Slovakia railway
road from Zilina to the Czech Republic and Poland. A large number of passenger
and freight trains pass over it every day, making it one of the busiest railway bridges
in Slovakia. The bridge plays a crucial role in the transportation of passengers and
goods, including materials of strategic importance. For this reason, it can be
considered a potential object of critical infrastructure, the failure of which would
have serious economic and transport consequences. Due to its importance, the
bridge was selected as anideal candidate for testing inspection methods using
drones.
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Figure 1 Case study railway bridge

In the Figure 2 we can see the bridge has a steel truss structure consisting of a
system of diagonal and vertical braces connected by rivets. This type of structure
ensures high load-bearing capacity and allows the load to be distributed over several
points. Several joints and reinforcements are visible, highlighting the robustness and
stability of the bridge. A detailed view from a drone provides an accurate picture of
the technical solution and the current condition of the individual parts of the steel
structure.

Figure 2 Detailed look of railway bridge construction
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From the perspective of visual inspection, image processing technology can be
used to create an Al model to streamline the inspection process in terms of reducing
errors and time. This model has to be trained for defect detection such as cracks,
rust, carbonization and other kind of defects [10][11]. But for whole process of
bridge monitoring the most essential part is design of digital twin. Digital twin
represents true copy of the real object in digital environment, where the object could
be examined in very details. The digital twin is a technology that is currently very
popular, especially in Asian countries such as China, Singapore, and South Korea. A
digital twin is an exact virtual replica of a real-world object, created by capturing a
point cloud. The point cloud can be generated using high-quality scanning devices
or total stations. This technology, in combination with sensors that monitor precise
position, temperature, and other parameters, can provide real-time information about
the object's external condition and, depending on the sensors used, its internal
condition as well [12]. Digital twins are currently widely used not only for
monitoring critical infrastructure but also for manufacturing processes, visualizing
specific point elements, and predictive design. In various projects, digital twins have
been applied, for instance, in the NATO IRIS project, the DESDEMONA project,
project APRIORI and in the phase of realization of the Slovak Republic in the
REMAKE 3D project [13][14][15][16].

3D modeling is an important tool for visual inspection of infrastructure, as it
allows for additional measurements to be taken directly in a digital environment.
During the mission, the inspection was divided into two stages — the first part took
the form of a test flight at an altitude of approximately 110 meters, the aim of which
was to test the conditions and trajectory of the scanning. In the second phase, the
drone performed planned circular movements around the structure at an altitude of
approximately 90 meters, scanning the bridge from different angles. Interestingly,
based on the course set in the controller, the drone automatically divided the planned
route into four separate missions. It then performed each of these missions
separately from a single starting point. It should be noted that for an even more
detailed analysis of the structure, it would be necessary to perform several 3D
modeling attempts at different flight altitudes and combine manual control with
automated flight modes of the drone. This 3D model was then visualized in
an application from DIJI, where it was possible to freely rotate, zoom in, and
examine individual parts of the structure in detail [15][16].
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Figure 3 Railway bridge in digital environment (Digital twin)

Based on the acquired 3D model of the bridge, additional analyses were
performed, focusing on measuring specific parts of the structure. Using visualization
tools, it was possible to accurately determine the dimensions of concrete supports,
the lengths of steel beams, and other structural elements without the need for
physical access. This method significantly increases work efficiency and allows for
the acquisition of accurate technical data necessary for further analysis or
documentation of the bridge's condition. Thanks to the 3D model, it is possible to
analyze the bridge structure in detail, including the individual parts of which it is
composed, and to perform accurate measurements even on small structural elements.

Conclusion and discussion

The case study demonstrated the practical applicability and significant potential
of unmanned aerial vehicles (UAVs) in the monitoring of railway bridge structures.
Using UAV-based inspection, several structural defects were successfully identified,
particularly surface cracks and corrosion of structural elements. These defects are
typical manifestations of material degradation caused by long-term operational
loading and environmental influences. The use of UAV technology enabled the
acquisition of high-resolution visual data from otherwise difficult-to-access areas
without the need for direct physical access to the bridge structure or interruption of
railway traffic.

Subsequent analyses and digital simulations showed that the detected defects
currently do not have a critical impact on the overall structural functionality or load-
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bearing capacity of the bridge. However, from a preventive maintenance
perspective, these defects cannot be considered negligible. Their continued
development may lead to progressive deterioration of the structural elements and, in
the long term, to a reduction in the safety and service life of the bridge. Early
identification through UAV monitoring therefore plays a crucial role in timely
maintenance planning and risk mitigation. An important operational challenge is the
fact that any extensive repair intervention on the bridge would require a temporary
closure of a key international railway corridor. The resulting diversion of traffic via
the Pachov—Zlin route would significantly affect both freight and passenger
transport, potentially leading to economic losses, logistical complications, and
reduced transport capacity. This underlines the importance of accurate diagnostics
and well-timed decision-making based on reliable inspection data, which UAV
systems are capable of providing efficiently.

The results of this study confirm that the use of unmanned aerial vehicles
represents an effective, safe, and economically advantageous tool for the monitoring
and inspection of railway bridges. UAV-based inspections enable rapid data
collection, minimize the need for human exposure to hazardous environments, and
significantly reduce the necessity for traffic restrictions during inspection activities.
In the presented case study, the UAV inspection successfully detected multiple
structural defects, such as cracks and corrosion, which were subsequently evaluated
through digital modeling. Although the identified defects do not currently pose
an immediate threat to the structural integrity or operational safety of the bridge,
their existence highlights the importance of preventive maintenance and continuous
monitoring. Timely repair interventions could prevent future structural degradation
and avoid more serious failures with potentially severe economic and transport
consequences. At the same time, the study highlights the complex decision-making
process associated with maintenance of critical transport infrastructure, where
technical necessity must be balanced with the continuity of international rail
transport. The possibility of long-term route closures and mandatory diversions
emphasizes the strategic importance of early diagnostics enabled by UAV
technologies.

In conclusion, UAVs represent a promising tool for modern bridge management
within critical infrastructure systems. Their integration into regular inspection
regimes can significantly enhance diagnostic capabilities, improve safety levels, and
support more sustainable and cost-effective infrastructure maintenance strategies.
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Abstract: This article analyzes how influencer marketing influences online sales in
social media environments. It focuses on the role of influencers in shaping consumer
buying behavior and increasing brand visibility. The study aims to evaluate how
effectively influencer-based strategies can be incorporated into marketing
campaigns. Various categories of influencers are examined, as well as the
difficulties involved in assessing campaign performance. The findings provide
valuable guidance for companies seeking to improve their digital marketing efforts.
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Introduction

Social media plays a significant role in today’s e-commerce landscape, enabling
businesses to effectively communicate with their customers, promote their products
and services, and create personalized shopping experiences. Leading platforms such
as Facebook, Instagram, and YouTube have become the foundation of modern
marketing strategies, enabling intense interaction between consumers and brands.
This form of communication not only helps to increase brand awareness, but also
helps build trust and customer loyalty, thereby strengthening the relationship
between businesses and their customers. [1]

Influencer marketing is currently one of the most effective tools used on social
media, as influencers can significantly influence the purchasing decisions of their
followers. Research suggests that up to 70% of consumers trust influencer
recommendations, with 60% of them subsequently deciding to purchase products
promoted by these creators. This strategy allows brands to not only increase sales,
but also build long-term relationships with customers through authentic content and
direct interaction in real time. [2]
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1. Theoretical backgrounds

In the digital age, social media is playing a crucial role in the transformation of e-
commerce. Businesses are using it not only to communicate with their customer
base, but also to implement personalized marketing strategies that optimize the
promotion of products and services. This interactivity not only helps increase brand
awareness, but also builds mutual trust and loyalty between consumers and
businesses, thereby contributing to more effective business relationship
management. [1]

Influencers can be classified into different categories based on the number of
followers they have and the extent of the impact they have on their target audience:

= Nano-influencers: These individuals have fewer than 10,000 followers but
excel at high levels of engagement within smaller, niche communities. They
are valued for their authenticity and personal approach to their followers,
which can be advantageous for targeted marketing campaigns. Although
they have a smaller reach, their ability to build trust and strong connections
with their audience often makes up for the lower number of followers.

= Micro-influencers: Micro-influencers have followers between 10,000 and
100,000, while maintaining a high level of authenticity and personal
connection with their audience. Micro-influencers often have stronger
engagement compared to larger influencers, making them effective in
building trust in brands and increasing their credibility.

=  Macro-influencers: These influencers have between 40,000 and 1,000,000
followers and are often public figures or experts in specific fields. Their
influence can be valuable in increasing brand awareness, but they typically
have lower engagement rates than smaller influencers. They are effective in
reaching broader audiences, but may have a less personal approach to their
followers.

»  Mega-influencers: These individuals have over 1 million followers and are
often world-famous celebrities or content creators with massive reach. They
are very effective at generating huge brand awareness, but their campaigns
can be more expensive and less targeted to specific market segments. [3]

2. Objectives and methodology

The aim of this article is to analyze the impact of influencer marketing on online
sales in the context of social networks. The paper focuses on how influencers
influence consumers' purchasing decisions, what impact their influence has on brand
awareness, and how this strategy can be effectively integrated into marketing
campaigns.

This article focuses on analyzing the impact of influencer marketing on online
sales using secondary data obtained from available online sources. Qualitative
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research methods were used, primarily content analysis and information synthesis
from professional articles, studies, reports, and other relevant publications. The
collected data were analyzed using the following methods: Content analysis was
used to identify key themes, trends, and relationships in the data. Texts, images, and
videos were analyzed to extract relevant information about the impact of influencer
marketing. Information synthesis: The information obtained was synthesized and
grouped into logical units to create a coherent picture of the impact of influencer
marketing on online sales. Comparative analysis: Different data sources were
compared to identify similarities and differences and to verify the validity and
reliability of the information.

3. The impact of influencer marketing on online sales

Artificial intelligence (Al) is expected to have a major impact on personalized
recommendations in influencer marketing by 2026. With advanced analytics, Al will
be able to analyze user behavior and optimize content in real time, ensuring that
recommendations are not only relevant but also tailored to individual customer
preferences and interests. This will improve the effectiveness of marketing
campaigns and strengthen consumer engagement. [4]

What Type of Content
Gets the Most
Impressions?

Picture 1: What type of content gets the most impressions?
Source:[5]

Shoppable content is an interactive format on social media that allows users to
purchase products directly from posts, videos, or live streams. Available on
platforms like Instagram, TikTok, and YouTube, this feature greatly simplifies the
shopping process by eliminating the need to navigate to external websites. On
Instagram, brands can tag products directly in posts and stories, while TikTok Shop
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allows users to make an instant purchase during live streams, encouraging impulse
buying decisions. YouTube uses clickable links in videos and live streams to
showcase products in detail. This format has proven to be extremely effective in
increasing conversions and building consumer trust through visually appealing and
engaging content. [6]

Live shopping events, where influencers showcase products and interact with
their audience in real time, are gaining popularity. This format allows brands to
communicate directly with customers, answer their questions, and offer exclusive
discounts. The combination of authenticity and immediate feedback creates a sense
of urgency, which encourages impulse purchases. Platforms like Instagram, TikTok,
and Facebook provide a platform for this type of interactive selling. Statistics show
that live shopping significantly increases conversions because customers can see
products in action and ask questions during the broadcast, increasing their
engagement and trust in the product. [7]

Trends suggest that the future of influencer marketing will be centered around
micro- and nano-influencers, who have smaller but more engaged audiences. These
influencers build close communities around shared interests and are perceived as
more authentic and trustworthy. They are also more affordable, allowing brands to
collaborate with multiple influencers and effectively reach different audiences,
increasing the flexibility and effectiveness of marketing campaigns. [8]

Influencers are increasingly becoming long-term brand ambassadors,
representing their values and messages. These lasting partnerships allow brands to
build authentic relationships with their audiences, which in turn helps build
customer trust and loyalty. As brand ambassadors, influencers also play an
important role in spreading green and sustainability messages, helping brands to
build their image as responsible and sustainable businesses. [9]

Influencer marketing plays a key role in building brand trust and authenticity, as
influencers are seen as trusted authorities within their communities. Through
interactions with their audience, such as responding to comments or sharing personal
experiences, influencers create a strong emotional connection between the brand and
consumers. Influencers’ authenticity, which is based on their transparency and value
consistency, further strengthens trust in the products or services they promote.
Research suggests that when influencers are seen as reliable and trustworthy sources
of information, their recommendations significantly impact brand perception and
contribute to higher brand credibility. [10]

Influencer marketing has proven to be an effective tool for increasing
conversions compared to traditional advertising formats. Brands that partner with
influencers can achieve higher engagement and conversion rates because influencers
are reaching an audience that is already interested in their products or services. This
targeted approach leads to a higher likelihood of purchase as consumers trust the
recommendations of influencers who have become authorities in their fields. [11]
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Influencer marketing provides brands with the opportunity to effectively expand
their reach into new markets and diverse demographics. By collaborating with
influencers who have built loyal followings on social platforms, brands can reach
audiences that would otherwise be out of reach with traditional marketing tools. This
approach allows brands to not only increase their visibility, but also actively engage
in interactions with relevant customer segments. A key element of this strategy is the
right choice of influencer who resonates with the brand’s values and can reach the

desired target audience, ensuring authenticity and credibility of the collaboration.
rini

Influencer Growth

How much will it grow in upcoming years?

2019
2020
2021
2022
2023
2024

2025
2026 |
2027
oM 50M 100M 150M 200M 250M 300M 350M

Picture 2: Influencer growth

Source:[13]

Influencers play a key role in influencing purchasing behavior, especially
impulse purchases. Through live shopping events, during which they present
products in real time, they can increase the likelihood of impulse purchases. These
events allow viewers to immediately react to products, ask questions and receive
answers, which creates a sense of urgency and encourages quick purchase decisions.
Statistics indicate that up to 80% of consumers have made a purchase based on an
influencer’s recommendation, with up to 68% of customers trusting these
recommendations as much as recommendations from family members. In this way,
influencers fundamentally influence the entire purchasing process, from initial
product information to the final purchase decision. [14]
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Share of marketing budgets spent on influencer marketing according to marketers
and industry leaders worldwide as of January 2025

Less than 5% 5.1%

5-10% 12.7%
10-15% 14.4%
15-20% 11.9%
20-25% 9.7%
25-30% 6.8%
30-35% 6.8%
35-40% 8.1%
40-45% 6.8%
45-50% 7.2%

50+% 11.9%

0% 2 49 67 8% 10% 129 14% 16%

Picture 3: Share of marketing budgets spent on influencer marketing according to marketers
and industry leaders worldwide as of January 2025

Source:[15]

Challenges and limitations of influencer marketing

As the number of influencers and marketing campaigns continues to grow, the
market is becoming increasingly saturated, leading to a phenomenon known as
"influencer fatigue." This occurs when consumers become less receptive to and
engaged with content created by influencers, especially if the content is overly
commercial or inauthentic. Social media users often find marketing posts repetitive
and uninteresting, leading to a loss of attention. If the content seems too salesy or
feels like "push" advertising, consumers may lose trust not only in the influencers
themselves, but also in the brands behind the communication. This negative effect
can significantly reduce the effectiveness of influencer marketing campaigns,
reducing their impact on the audience and their effectiveness in raising awareness of
products or services. Ultimately, this trend can weaken consumer trust in the
products being promoted, which can result in lower engagement and reduced sales.
[16]
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Measuring return on investment (ROI) in influencer marketing is one of the
biggest challenges, as it can be difficult to determine the specific impact of
campaigns, especially when it comes to indirect goals such as building brand
awareness or improving image. While metrics such as engagement rates or website
traffic provide some insight into campaign performance, they do not always fully
reflect their real impact on sales or long-term customer loyalty. Therefore, it is
essential to use advanced analytics tools that can help monitor various performance
indicators in real time. It is also crucial to set specific and measurable goals before
launching a campaign, so that its success can be effectively evaluated and the
strategy can be adjusted if necessary. This way, brands can get a more accurate
picture of how influencer marketing contributes to their business goals. [17]

Transparency is an integral part of ethical influencer marketing, which is based
on trust between influencers, brands, and consumers. It is crucial that influencers
clearly label sponsored content and disclose their financial relationships with brands.
This step is essential to ensure open communication and maintain consumer trust.
Despite existing rules, such as the Federal Trade Commission (FTC) guidelines in
the US, there are still influencers who do not comply with the regulations on the
disclosure of paid collaborations, which can cause significant problems. This lack of
transparency can damage a brand’s reputation and lead to a loss of trust from
consumers. In today’s world, authenticity and openness are increasingly expected of
influencers, so labeling sponsored content is essential to maintaining their trust.
Ethical practices in influencer marketing, such as promoting products that align with
the influencer’s values and benefit their audience, are fundamental to maintaining
the integrity of this type of marketing. [18]

Brands are increasingly dependent on social platforms to achieve their marketing
goals, but this poses a certain threat. If these platforms adjust their algorithms or
policies, it can negatively affect the visibility and reach of the brand. For example, a
change in the way posts are displayed can lead to a decrease in audience
engagement. Therefore, brands should expand their marketing channels and not rely
on just one platform. This approach allows you to minimize the risks associated with
changes in social media and ensures a stable reach to target groups. [19]

4. Discussion

By 2026, artificial intelligence (Al) is expected to play a key role in the process
of selecting and managing influencers. Using advanced analytics tools and
algorithms, Al will be able to analyze user behavior on social media in detail,
allowing brands to create customized campaigns tailored to their target groups.
These technologies will enable automated selection of influencers who best resonate
with specific customer segments, while optimizing content in real time. Such an
approach will not only simplify the selection of suitable partners, but also increase
the effectiveness of campaigns by allowing content to be constantly adapted to
current trends and user preferences. The result will not only be better targeting of
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relevant audiences, but also an improvement in the return on investment in
influencer marketing, as all campaign steps will be supported by accurate data and
analytics. [20]

The development of augmented reality (AR) and virtual reality (VR)
technologies is becoming an integral part of influencer marketing strategies,
allowing brands to create unique, interactive and immersive experiences for their
customers. AR technologies give brands the opportunity to implement filters that
allow customers to try on products, such as cosmetics or clothing, directly through
mobile social media applications. This approach increases consumer engagement by
providing them with a personalized shopping experience. On the other hand, VR
technology offers an even deeper experience that allows consumers to experience
products in a simulated environment, which significantly strengthens their emotional
connection with the brand. Thanks to these innovations, brands not only differentiate
themselves from their competitors, but also create new ways to attract customers and
gain their long-term loyalty. Thus, these advanced technologies significantly
increase the attractiveness of campaigns and open up new possibilities in digital
marketing. [21] [22]

Long-term partnerships between brands and influencers are becoming a key
element in today’s marketing strategies. These ongoing collaborations allow brands
to build deeper relationships with their target audience and build trust, which is
extremely important in today’s advertising environment. Unlike one-off campaigns
that can act as short-term incentives, long-term partnerships allow influencers to
present products and services naturally and authentically, which increases customer
engagement and loyalty. These collaborations ensure that the audience is not just
confronted with marketing messages, but with a real story that develops over time.
This process increases the emotional value of the relationship between the brand and
its consumers. Long-term partnerships can include various forms of interaction, such
as exclusive events, special limited edition products, or special offers, which
reinforce mutual trust and authenticity. Such collaborations are a powerful tool for
consolidating and expanding the brand in the market, because consumers feel like
they are part of something real and long-term. [8, 22]

Conclusion

Influencer marketing, which has become an integral part of digital marketing in
recent years, has undergone a fundamental change. While a decade ago, brands were
primarily focused on collaborating with celebrities and mass influencers, today there
is an increasing emphasis on the importance of micro- and nano-influencers who
have an authentic connection with their audience and higher levels of engagement.
This shift highlights the need for greater authenticity, transparency, and long-term
relationships between brands and influencers.

249



@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

Literature

[1] THAPA, M. (2024). Role of social media in e-commerce: Its influence in
consumer engagement and purchase decision with reference to the consumers
of Darjeeling Hills of West Bengal, India. International Journal of Creative
Research Thoughts, 12(3), 2680-2686. Available at:
https://www.ijcrt.org/papers/IJCRT24A3297.pdf

[2] SELMO. (2023). Vplyvni predajcovia: klI'a¢ k ispesnej marketingovej stratégii.
Available at:  https://www.selmo.io/sk/instagram/blog/vplyvni-predajcovia-
kluc-k-uspesnej-marketingovej-strategii

[3] LEE, C. K. M., HUSSAIM, H., & ALJIFRI, A. K. (2024). A Comprehensive
Overview of Micro-Influencer Marketing. Sustainability, 16(6), 2340.
Available at: https://doi.org/10.3390/sul16062340

[4] SONEYE, T. (2025, February 26). The Future of Influencer Marketing: Key
Trends to Watch in 2025. MENA Bloom. Available
at: https://menabloom.com/the-future-of-influencer-marketing-key-trends-to-
watch-in-2025/

[5] Influencer Marketing Report (2025) Available at: 2025 Influencer Marketing
Report: Trends and Statistics for Influencer Marketing, UGC, and the Creator
Economy | Collabstr

[6] SHOPIFY. (2025). 7 Effective Types of Shoppable Content To Boost Digital
Sales. Available at: https://www.shopify.com/blog/shoppable-content

[7] CILLANKI, A. (2025). Boost Influencer Marketing Strategy with Livestream
Shopping. Firework. Available at: https:/firework.com/blog/influencer-
marketing-strategy-live-shopping

[8] FAUZI, M. A., ALI, Z., SATARI, Z., MEGAT RAMLI, P. A., & OMER, M.
(2024). Social media influencer marketing: Science mapping of the present and
future trends. International Journal of Quality and Service Sciences, 16(2),
199-217. Available at: https://doi.org/10.1108/1JQSS-10-2023-0174

[9] DNA MARKETING. (2024). Trendy v udrzatelnom marketingu a ich
prepojenie s influencer kampanami v roku 2025. Available at: https://www.dna-
marketing.sk/l/trendy-v-udrzatelnom-marketingu-a-ich-prepojenie-s-influencer-
kampanami-v-roku-2025

[10] ATLANTIS PRESS. (2024). The Role of Influencer Interactivity and
Authenticity in Forming Brand Trust. Available at: https://www.atlantis-
press.com/article/126003897.pdf

[11] LOU, C., & YUAN, S. (2021). The effectiveness of influencer marketing: A
meta-analysis. Journal of Advertising Research, 61(3), 309—323. Available at:

250


https://www.ijcrt.org/papers/IJCRT24A3297.pdf
https://www.selmo.io/sk/instagram/blog/vplyvni-predajcovia-kluc-k-uspesnej-marketingovej-strategii
https://www.selmo.io/sk/instagram/blog/vplyvni-predajcovia-kluc-k-uspesnej-marketingovej-strategii
https://doi.org/10.3390/su16062340
https://menabloom.com/the-future-of-influencer-marketing-key-trends-to-watch-in-2025/
https://menabloom.com/the-future-of-influencer-marketing-key-trends-to-watch-in-2025/
https://collabstr.com/2025-influencer-marketing-report
https://collabstr.com/2025-influencer-marketing-report
https://collabstr.com/2025-influencer-marketing-report
https://www.shopify.com/blog/shoppable-content
https://firework.com/blog/influencer-marketing-strategy-live-shopping
https://firework.com/blog/influencer-marketing-strategy-live-shopping
https://doi.org/10.1108/IJQSS-10-2023-0174
https://www.dna-marketing.sk/l/trendy-v-udrzatelnom-marketingu-a-ich-prepojenie-s-influencer-kampanami-v-roku-2025
https://www.dna-marketing.sk/l/trendy-v-udrzatelnom-marketingu-a-ich-prepojenie-s-influencer-kampanami-v-roku-2025
https://www.dna-marketing.sk/l/trendy-v-udrzatelnom-marketingu-a-ich-prepojenie-s-influencer-kampanami-v-roku-2025
https://www.atlantis-press.com/article/126003897.pdf
https://www.atlantis-press.com/article/126003897.pdf

@ MEDZINARODNA VEDECKA KONFERENCIA
SILINSKA UNIVERZITA ROZVOJ EUROREGIONU BESKYDY XIX

V ZILINE

https://www.researchgate.net/publication/360603543 Influencer Marketing Ef
fectiveness

[12] FREBERG, K., GRAHAM, K., McGAUGHEY, K., & FREBERG, L. (2022).
Influencer marketing: A new era of marketing strategy. Journal of Marketing
Management, 38(7-8), 775-792. Available
at: https://doi.org/10.1080/0267257X.2022.2078345

[13] WEBAREAL (2024). Ako ovplyviuje influencer marketing nakupné
rozhodovanie zakaznika. Available at: https://blog.webareal.cz/ako-ovplyvnuje-
influencer-marketing-nakupne-rozhodovanie-zakaznika/.

[14] Influencer share of marketing budgets(2025) Statista. Online. Available at:
Influencer share of marketing budgets 2025| Statista

[15] INFLUENCER MARKETING HUB (2025). Influencer Marketing Benchmark
Report 2025. Available at: https://influencermarketinghub.com/influencer-
marketing-benchmark-report/

[16] GOODSON, C. (2025). The State of Influencer Marketing in 2025: Trends,
Challenges and What's Next. Find Your Influence. Available at:
https://findyourinfluence.com/blog/the-state-of-influencer-marketing-in-2025-
trends-challenges-and-whats-next/

[17] JETIR (2025). The Ethics of Influencer Marketing: Transparency and
Disclosure. Available at: https://impact.com/influencer/navigating-influencer-
marketing-compliance/

[18] Influeancer marketing statistics. (2026). Online. Available at : 100+ Influencer
Marketing Statistics For 2026 (Industry Data)

[19] VENCIUTE, E., AURUSKEVICIENE, V., & REARDON, J. (2023). The
influence of social media algorithms on brand visibility and customer
engagement. Journal of Emerging Trends in Marketing and Management, 4(1),
12-25. Available
at: https://www journaltesm.com/index.php/journaltesm/article/download/31/8/
19

[20] WHITNEY, R. (2025). Ako meni Al marketing influencerov? Available at:
https://firmbee.sk/ako-meni-ai-marketing-influencerov-ai-v-podnikani-114

[21] SYKOROVA, A. (2025). Trendy v social media marketingu na rok 2025.
Visibility.  Available at:  https://visibility.sk/blog/trendy-v-social-media-
marketingu-na-rok-2025/

[22] CAJKOVA, V. (2025). Navrh online marketingovej komunikacie Katedry
spojov. Diplomova praca.

251


https://www.researchgate.net/publication/360603543_Influencer_Marketing_Effectiveness
https://www.researchgate.net/publication/360603543_Influencer_Marketing_Effectiveness
https://doi.org/10.1080/0267257X.2022.2078345
https://blog.webareal.cz/ako-ovplyvnuje-influencer-marketing-nakupne-rozhodovanie-zakaznika/
https://blog.webareal.cz/ako-ovplyvnuje-influencer-marketing-nakupne-rozhodovanie-zakaznika/
https://www.statista.com/statistics/268641/share-of-marketing-budgets-spent-on-digital-worldwide/?srsltid=AfmBOormodNz6N8ck6DLKSq81oA4JPKRQx_C7qFUu5FswO2NFCYe2khR
https://www.statista.com/statistics/268641/share-of-marketing-budgets-spent-on-digital-worldwide/?srsltid=AfmBOormodNz6N8ck6DLKSq81oA4JPKRQx_C7qFUu5FswO2NFCYe2khR
https://influencermarketinghub.com/influencer-marketing-benchmark-report/
https://influencermarketinghub.com/influencer-marketing-benchmark-report/
https://findyourinfluence.com/blog/the-state-of-influencer-marketing-in-2025-trends-challenges-and-whats-next/
https://findyourinfluence.com/blog/the-state-of-influencer-marketing-in-2025-trends-challenges-and-whats-next/
https://impact.com/influencer/navigating-influencer-marketing-compliance/
https://impact.com/influencer/navigating-influencer-marketing-compliance/
https://ecommercebonsai.com/influencer-marketing-statistics/
https://ecommercebonsai.com/influencer-marketing-statistics/
https://www.journaltesm.com/index.php/journaltesm/article/download/31/8/19
https://www.journaltesm.com/index.php/journaltesm/article/download/31/8/19
https://firmbee.sk/ako-meni-ai-marketing-influencerov-ai-v-podnikani-114
https://visibility.sk/blog/trendy-v-social-media-marketingu-na-rok-2025/
https://visibility.sk/blog/trendy-v-social-media-marketingu-na-rok-2025/

@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

VYZNAM GEOGRAFICKEHO INFORMACNYCH
SYSTEMOV A PRIESTOROVYCH DAT PRE
HODNOTENIE RIZIiK UZEMIA V RAMCI
KRiZOVEHO RIADENIA NA SLOVENSKU

THE IMPORTANCE OF GEOGRAPHIC
INFORMATION SYSTEMS AND SPATIAL DATA
FOR TERRITORIAL RISK ASSESSMENT WITHIN
CRISIS MANAGEMENT IN SLOVAKIA

Jozef Kubas

Fakulta bezpe¢nostného inZinierstva Zilinskej univerzity v Ziline, 1. maja 32, 010 26 Zilina,
Slovensko

jozef.kubas@uniza.sk

Abstrakt. Geografické informacné systémy (GIS) a priestorové data predstavuju
vyznamny nastroj pri hodnoteni rizik uzemia v ramci krizového riadenia na
Slovensku. Umoziuju systematicky zber, spracovanie, analyzu a vizualizaciu
priestorovo viazanych informacii, ktoré st nevyhnutné na identifikaciu ohrozenych
oblasti, hodnotenie zranitenosti izemia a podporu rozhodovacich procesov v
jednotlivych fazach krizového riadenia. Prispevok sa zameriava na vyznam
vyuzivania GIS pri hodnoteni rizik, so zameranim na povodne, ktoré patria medzi
najCastejSie mimoriadne udalosti na Slovensku s vyznamnym dopadom na
obyvatel'stvo a infrastruktiru. Osobitnd pozornost’ je venovand mapovym
podkladom, ktoré poukazujii na ohrozenie Uzemia povodiami na Slovensku, ¢o
umoznuje presnejSie hodnotenie rizik a nasledne kvalitnejSie a efektivnejSie
spracovanie krizovych planov. Vyuzivanie GIS tak vyznamne prispieva k
zvySovaniu bezpecnosti izemia a ochrane obyvatel’stva.

Kracové slova: GIS, priestorové data, hodnotenie rizik, mimoriadne udalosti,
krizové riadenie, verejna sprava

Abstract. Geographic Information Systems (GIS) and spatial data represent an
important tool for assessing territorial risks within crisis management in Slovakia.
They enable the systematic collection, processing, analysis, and visualization of
spatially referenced information that is essential for identifying endangered areas,
assessing territorial vulnerability, and supporting decision-making processes in
individual phases of crisis management. The paper focuses on the importance of
using GIS in risk assessment, with particular emphasis on floods, which are among
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the most frequent emergency events in Slovakia and have significant impacts on the
population and infrastructure. Special attention is paid to map-based materials that
highlight flood-prone areas in Slovakia, which allows for more accurate risk
assessment and, consequently, higher-quality and more effective preparation of
crisis management plans. The use of GIS thus significantly contributes to increasing
territorial safety and the protection of the population.

Keywords: GIS, spatial data, risk assessment, emergency events, crisis
management, public administration

JEL Classification: C80, Q54, H12
Uvod

Hodnotenie rizik Gzemia predstavuje neoddelitelnt sucast’ krizového riadenia,
ktorej cielom je minimalizovat negativne dopady mimoriadnych udalosti na
obyvatel'stvo, majetok a Zivotné prostredie. V podmienkach Slovenskej republiky sa
Coraz CastejSie stretavame s vyskytom prirodnych aj antropogénnych hrozieb, medzi
ktoré patria najméd povodne, extrémne prejavy pocasia, technické havarie ¢i iné
mimoriadne udalosti s regionalnym alebo lokalnym dosahom. Efektivne zvladanie
tychto situdcii si vyzaduje presné, aktualne a priestorovo orientované informacie,
ktoré tvoria zaklad pre kvalifikované rozhodovanie organov verejnej spravy a
zachrannych zloziek. Geografické informacné systémy a priestorové data
predstavuju moderny a ucinny nastroj, ktory umoziiuje komplexné spracovanie
informacii o Uzemi a jeho ohrozeniach. Prostrednictvom analyzy a vizualizacie
priestorovych tdajov je mozné identifikovat’ rizikové oblasti, hodnotit’ zraniteI'nost’
uzemia a modelovat’ mozné scenare vyvoja mimoriadnych udalosti. Vyznam GIS v
krizovom riadeni spociva nielen v podpore prevencie a pripravenosti, ale aj v
zefektivneni reakcie a obnovy po vzniku krizovej situacie.

Cielom tohto clanku je poukazat na vyznam geografickych informacénych
systémov a priestorovych dat pri hodnoteni rizik tizemia v ramci krizového riadenia
na Slovensku, so zameranim na povodne ako najcastejSiu formu mimoriadnych
udalosti. Pozornost’ je venovana najmi vyuzivaniu mapovych podkladov v procese
identifikacie ohrozenych uzemi a ich vyznamu pre tvorbu kvalitnych a efektivnych
krizovych planov v prostredi verejnej spravy.

1. GIS a mapovanie rizik v krizovom manaZmente

Proces detailnej analyzy rizik a tvorby rizikovych map prinaSa vyrazné vyhody
pre efektivne krizové riadenie. PoCas tohto procesu sa krizovi manazéri a
pouzivatelia rizikovych map zoznamuju s jednotlivymi rizikami na hodnotenom
uzemi a ziskavaju podrobné informacie o ich charaktere, rozsahu a moznych
dosledkoch. Vystupy z mapovania rizik predstavuji kl'u€ovy podklad pre
rozhodovanie vo vsetkych fazach krizového riadenia — od prevencie, cez
pripravenost a reakciu, aZz po obnovu Uzemia. Rizikové mapy umoziuju aj
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porovnavanie jednotlivych rizik a uzemnych celkov, ¢o pomaha identifikovat
najviac ohrozené oblasti a efektivne smerovat’ preventivne opatrenia a investicie [1].

Na spracovanie priestorovych udajov a samotné mapovanie rizik sa vyuZzivaju
geografické informacné systémy. GIS zahffiaju priestorové data a softvérové
nastroje umoziujlce ich spracovanie, analyzu a vizualizaciu [2]. Dnes predstavuju
GIS jeden zo zékladnych nastrojov krizového manazmentu, najmé pri zobrazovani
jednotlivych prvkov rizika na mapach. Ich vyuzitie je mozné vo vSetkych fazach
cyklu krizového riadenia [3]. V oblasti prevencie a hodnotenia rizik GIS podporuju
tvorbu rizikovych map, modelovanie krizovych javov, analyzu dat a hodnotenie
rizik. GIS sa vyuzivaju aj pri mapovani zasiahnutych oblasti, kritickej infrastruktiry,
nudzovych zariadeni a evakuacnych tras. Doleziti ulohu zohravaji aj pri
informovani verejnosti o priebehu a nasledkoch mimoriadnych udalosti, pri
simulaciach, vizualizacii poSkodenych objektov a porovnavani stavu Gizemia pred a
po udalosti, ako aj pri podpore rozhodovania v procese obnovy [4,5,6].

Efektivne vyuzivanie GIS a mapovania rizik vSak zavisi od dostupnosti
kvalitnych, aktudlnych a spolahlivych dat. Preto je nevyhnutné zavedenie
systematického datového manazmentu v krizovom riadeni. [8]. V sucasnosti v
podmienkach Slovenskej republiky takyto uceleny datovy model a systematicky
manazment tdajov chybaji. Analyzy Gzemia sa Casto spracovavaju na neaktualnych
mapach, nezohladituju vsetky relevantné idaje a potreby tizemia, ¢o obmedzuje
presnost’ vypracovavanych planov ochrany obyvatel'stva. Ministerstvo vnutra SR
zatial' nedisponuje komplexnym informanym systémom pre krizové riadenie a
posudzovanie rizik [9].

2. Integracia povodiiovych map do GIS platformy

Pri rieSeni problematik zameranych na riadenie rizik katastrof je dolezité
vytvarat' nastroje, ktoré podporuju rozhodovanie a pldnovanie na miestnej aj
narodnej urovni. Jednou z takych aktivit je zhromazd’ovanie, vizualizacia a analyza
priestorovych dat, ktoré umoziuju lepsie predvidat’ a zvladat’ mimoriadne udalosti.
V réamci projektu DRM-FRAME, spolufinancovanom programom Erasmus+
(KA220-VET), bol jednym z vystupov vyvoj interaktivnej GIS platformy a rdéznych
nastrojov, ktoré umoznuji integraciu dat pre jednotlivé partnerské krajiny. Pre
Slovensko sa do platformy integrovali povodnové mapy a data o inych
mimoriadnych udalostiach. Tento vystup projektu vytvara zaklad pre d’alSie rieSenia
v oblasti riadenia rizik na Slovensku. Umoziiuje miestnym organom, civilnej
ochrane aj dobrovolnickym organizaciam lepSie planovat’ prevenciu, pripravenost’ a
reakciu na katastrofy, a zaroven podporuje rozvoj odolnosti a schopnosti reagovat’
na extrémne situdcie. Na obrazku 1 je zobrazend mapa Slovenska v GIS
s povodiovymi rizikami.
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Obrazok 1: Mapa povodriovych rizik Slovenska

Zdroj: [10]

Na obréazku 2 je zobrazené uzemie Ziliny s vyzna¢enym povodiiovym rizikom. V
ramci interaktivnych nastrojov platformy je mozné prepinat’ a zobrazovat rdzne
typy ohrozeni, ¢o umoziuje prehl'adne posudit’ rizikd v konkrétnych oblastiach.
Tento pristup umoziuje nielen lepSie pochopit’ rozsah a lokalizaciu rizik, ale aj
vytvarat d’alSie plany a opatrenia, napriklad plany evakuacie. Pri ich tvorbe sa
kladie doéraz na uzemia, ktoré su najviac ohrozené povodiami, aby bolo mozné
vhodne naplanovat’ postupy, zabezpecit' evakuaciu obyvatel'ov a pripravit’ potrebné
ochranné opatrenia. Takyto systematicky pristup zvySuje pripravenost’” miestnych
organov a efektivitu riadenia rizik pri mimoriadnych udalostiach.
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Obrdzok 2: Mapa povodiiovych rizik Zilina

Zdroj: [10]
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Zaver

Analyza rizik predstavuje systematicky postup pre hodnotenie pravdepodobnosti
a dopadov r6znych mimoriadnych udalosti na uzemi. Jej G¢innost’ je priamo zavisla
od dostupnosti a kvality udajov, ktoré sa vyuzivaju pri hodnoteni. Pre uplné a presné
posudenie rizik je potrebné kombinovat' historické zdznamy o povodniach,
extrémnych meteorologickych javoch a inych hrozbach s priestorovymi datami,
environmentalnymi informéciami, demografickymi a infrastruktGrnymi udajmi.
Doplnkom mézu byt predikéné modely zaloZené na klimatickych simulédciach alebo
algoritmicky spracovanych velkych datach, ktoré umoziuji identifikovat
potencialne ohrozené oblasti a trendové zmeny v rizikovom profile izemia.

GIS platformy sluzia ako analyticky ramec pre integraciu tychto dat, umoziuju
ich vizualizaciu, priestorovi analyzu a syntetické hodnotenie rizik. Vytvaraju
prehl'ad o rozlozeni rizik, identifikuju kritické oblasti a poskytujii zaklad pre tvorbu
planov prevencie, pripravenosti a reakcie. Aj ked existuju Cciastkové mapy
jednotlivych hrozieb, ich fragmentarny charakter Casto neumoziiuje komplexné
hodnotenie. Preto je potrebné vypracovat’ integrovanu mapu rizik, ktora spoji vSetky
dostupné data, umozni porovnavanie hrozieb a podpori rozhodovanie zalozené na
dokazoch. Takato integrovana analyza umozZiuje nielen lepSie planovat’ evakuacné
postupy a ochranné opatrenia v oblastiach vystavenych povodniam, ale aj
optimalizovat’ alokaciu zdrojov a koordindciu medzi inStituciami a organizaciami
zapojenymi do riadenia rizik. Celkovo prispeje k zvySeniu odolnosti uzemia,
efektivity reakcie na mimoriadne udalosti a vedeckému zakladu pre d’al$i rozvoj
nastrojov a stratégii riadenia rizik.
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Abstrakt. Komplexnost’ su¢asnych hrozieb vyzaduje pokrocilé posudzovanie rizik s
vyuzitim GIS nastrojov. Cielom tohto prispevku je preskimat aktudlnu Groven
implementacie tychto technologii v ceskom prostredi a posudit’ potencidl ich
vyuzitia v podmienkach Slovenskej republiky. Pochopenie vychodisk posudzovania
rizik izemia a pristupov k spracovaniu priestorovych dat v Ceskej republike pomaha
identifikovat’ funkéné procesy vyuzitené pre zefektivnenie vsetkych faz krizového
cyklu aj v domacich podmienkach. Vystupy prace poukazuju na moZznosti sucasnej
praxe na danom useku v Ceskej republike a nartavaji moznosti, ako posilnit
pripravenost’ Statu a bezpeCnost tUzemia a jej obyvatelov prostrednictvom
mapovania rizik izemia na baze GIS.

Kracové slova: krizovy manazment, posudzovanie rizik izemia, mapovanie rizik,
GIS.

Abstract. The complexity of contemporary threats necessitates advanced risk
assessment through the use of GIS tools. This paper aims to examine the current
level of implementation of these technologies within the Czech environment and to
assess the potential for their application in the Slovak Republic. Understanding the
foundations of territorial risk assessment and spatial data processing approaches in
the Czech Republic helps identify functional processes that can streamline all phases
of the crisis cycle in domestic conditions. The findings highlight current practices in
the Czech Republic and outline ways to strengthen state preparedness and the
security of the territory and its inhabitants through GIS-based risk mapping.

Keywords: crisis management, territorial risk assessment, risk mapping, GIS.

JEL Classification: H12, F52, Q54

258



@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

Uvod

Stucasné bezpecnostné prostredie celi rastucej komplexnosti hrozieb, ktoré sa
vyznacuju vysokou mierou priestorovej previazanosti a potencialom pre kaskadové
Sirenie nasledkov. Krizové riadenie je v tomto kontexte vnimané ako uceleny subor
opatreni a inStituciondlnych aktivit, ktorych primadmym poslanim je prevencia a
rieSenie krizovych situdcii v zdujme ochrany zivotov, zdravia a majetku [1]. Pre
efektivne zvladnutie tychto dynamickych javov sa vyuzivaji modely cleniace
krizové riadenie na logické fazy [1, 2], priCcom aktudlne trendy zdoraziuju potrebu
neustalej adaptacie schopnosti bezpeCnostného systému na nové typy
antropogénnych a prirodnych hrozieb [3].

Posudzovanie rizik tzemia predstavuje v krizovom riadeni zasadny pilier pre
podporu rozhodovacich procesov. Tento proces, metodicky ukotveny v
medzinarodnej norme ISO 31 000:2018 Manazérstvo rizika, uz nie je len statickou
analyzou, ale stava sa dynamickym nastrojom identifikacie hrozieb a hodnotenia ich
potencidlnych dopadov v konkrétnom prostredi. Prave priestorovy charakter rizik a
zranitelnych prvkov uzemia [4] si vyzaduje implementaciu pokrocilych
technologickych nastrojov, ktoré umoznuju nielen kvalitnu vizualizaciu, ale najma
exaktné modelovanie dopadov mimoriadnych udalosti.

Geografické informacné systémy (GIS), definované ako integrovany celok
hardvéru, softvéru a priestorovych tudajov [5], sa v tejto oblasti profiluji ako
dominantny nastroj. V podmienkach Ceskej republiky umoziuju GIS systémy
komplexné prepojenie informacii o uzemi s poziadavkami na bezpecnost’ a ochranu
obyvatel'stva, ¢im vytvaraju predpoklady pre precizne mapovanie zdrojov
nebezpedenstva a kritickej infrastruktiry [6]. Cesky model tak predstavuje vyspelé
prostredie, v ktorom integracia dat v redlnom cCase priamo podporuje efektivne
rozlozenie sil a prostriedkov zachrannych zloziek.

Cielom tohto clanku je preskimat aktualnu uroven implementacie GIS
technologii v ¢eskom prostredi a na tomto zéklade posudit’ potencial ich SirSieho
aplikacného vyuzitia v podmienkach Slovenskej republiky (SR). Pochopenie
ceskych vychodisk posudzovania rizik a pristupov k spracovaniu priestorovych dat
pomaha identifikovat’ funkéné procesy, ktoré st vyuzitelné pre zefektivnenie
vsetkych faz krizového cyklu aj v domacich podmienkach. Vystupy prace nacrtavaji
moznosti, ako prostrednictvom mapovania rizik na baze GIS posilnit’ pripravenost’
Statu a celkovu bezpecnost’ izemia a jeho obyvatel'ov.

1. Posudzovanie a mapovanie rizik izemia v Ceskej republike

Rastuca komplexnost hrozieb a z nich plyntcich rizik priamo alebo
sprostredkovane ovplyviiuje zaistovanie ochrany obyvatel'stva a vyZaduje neustalu
adaptaciu schopnosti zloziek bezpecnostného systému Ceskej republiky (CR).
Potencialne hrozby sa mozu ret’azit’ a ich dopady na chranené zaujmy spolo¢nosti sa
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mozu vzajomne nasobit. S ohladom na neustale rastiici pocet prirodnych a
clovekom sposobenych mimoriadnych udalosti a zdvaznost’ ich nasledkov nadobuda
na vyzname integrovany pristup zamerany na zniZzovanie vplyvu tychto javov. V
ramci systematického uplatiiovania politiky prevencie mimoriadnych udalosti a
krizovych situacii ma teda analyza hrozieb a z nich plynucich rizik kI'i€ovy vyznam.

V Koncepcii ochrany obyvatel'stva do roku 2020 s vyhladom do roku 2030
(prijatej uznesenim vlady CR & 805/2013) bola stanovena tuloha: ,,Spracovat
analyzu hrozieb pre Cesku republiku a jej zavery premietnut’ do metodickych a
strategickych materidlov v oblasti bezpecnosti Statu.” Zodpovednost' bola ulozena
Ministerstvu vnutra v st¢innosti s ostatnymi rezortmi [7].

Reflektované st aj medzinarodné poziadavky kladené na clenské Staty Europskej
unie v oblasti preventivnych aktivit (Rozhodnutie ¢. 1313/2013/EU o mechanizme
civilnej ochrany Unie) [8]. Zdiel'anim vystupov o posudzovani rizik s Eurépskou
komisiou prispieva CR k jednotnému pristupu pri zvladani rozsiahlych krizovych
situdcii.

1.1 Analyza hrozieb a posudzovanie rizik

Analyza hrozieb pre CR sumarizuje prva fazu kl'i¢ovej vladnej tilohy, ktora bola
stanovend v spominanej Koncepcii ochrany obyvatel'stva a jej hlavaym cielom je
prispiet’ k systematickému uplatiiovaniu politiky prevencie mimoriadnych udalosti a
krizovych situacii a adaptovat’ schopnosti bezpednostného systému CR na rasticu
komplexitu hrozieb [9, 10].

1.1.1 Metodicky postup analyzy hrozieb

Realizacia Analyzy hrozieb pre CR je rozdelena do dvoch obsahovych Gasti
ulohy [9, 10]:

e analyza v SirSom zmysle — zahriujica identifikaciu hrozieb, vlastnu
analyzu, nasledné hodnotenie a urCenie Grovne rizika.

e implementacia - zapracovanie vystupov do zasadnych bezpecnostnych
dokumentov Statu (zvladanie rizik).

Pre prvu Cast’ s presahom na druhi Cast’ bol zvoleny postup rieSenia, ktory
reSpektuje normativne dokumenty v oblasti manazmentu rizik (napr. CSN ISO
31000) a zahtia kl'aCové a prierezové aktivity [9, 10].

KTIacové aktivity postupu su:

e stanovenie zameru - definovanie spracovania analyzy hrozieb, rozdelenie
rizik podl'a ich vyznamu a urcenie typov nebezpecenstva pre spracovanie
typovych planov,

e posudenie rizik - kl'i€ova aktivita pozostavajlica z identifikacie, analyzy
a hodnotenia rizik (venovana pozornost’ v d’alSej Casti clanku),
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e zvladanie rizik - implementacia analytickych vystupov do materidlov
kl'icovych pre zabezpecenie bezpecnosti Statu (druha cast’ plnenia
ulohy).

Prierezové aktivity postupu su:
e komunikacia a konzultacie,
e monitorovanie a prehodnocovanie.
1.1.2  Proces posudzovania rizik

Postdenie rizik predstavuje klucovu aktivitu rieSenia analyzy hrozieb. Proces
pozostava z nasledujucich ¢iastkovych ¢innosti [9, 10]:

o identifikacia nebezpecenstiev (hrozieb),
e analyza rizik,
e hodnotenie rizik.

Identifikdcia hrozieb: Clenovia pracovnej skupiny Hasi¢ského zachranného
zboru CR a zastupcovia dotknutych ministerstiev identifikovali jednotlivé typy
nebezpecenstva (hrozieb) a vytvorili ich jednotny register. PriCom hrozba je
synonymum pre pojem nebezpecenstvo a je chapané ako akykol'vek jav, ktory ma
schopnost’ poskodit’ chranené zaujmy. Je to vlastnost’ latky alebo fyzikalna situdcia
(stav, okolnost’), ktora ma potencial spOsobit’ straty na Zivote a zdravi Cloveka,
zivotnom prostredi alebo na majetku Hrozby boli kategorizované ako naturogénne
(abiotické, biotické¢, kozmické) a antropogénne (technogénne, sociogénne,
ekonomicke).

Analyza rizik: Pre optimalizaciu postupu je analyza vykonavana v dvoch
krokoch:

e predbeznd analyza - slazi na selekciu, rozdelenie hrozieb na
nizkorizikové  (prijatelné, nevyzadujuce dalSie opatrenia) a
vysokorizikové (Riziko R = F x N, kde F je frekvencia a N nasledky).

e detailna multikriterialna analyza - uskutocnena pre vsetky typy hrozieb
spadajice do oblasti s vysokym rizikom. Pravdepodobnost’ aj nasledky
su hodnotené v desiatich semikvantitativnych Skalach. Nasledky st
agregovanou veli¢inou, ktora zohladnuje dopady na Zivoty a zdravie
0s0b, zivotné prostredie, ekonomiku $tatu a spolo¢nost’.

Hodnotenie rizik: Identifik4cia prioritnych rizik pre diferenciaciu prijimanych
opatreni prebieha na zéklade limitnych hodnét:

e prijatelné rizika (Groven rizika 0 — 10) - zvladnutelné v rezime beznej
¢innosti a nevyzaduji mimoriadne opatrenia,
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e podmienecne prijatelné rizikd (Groven rizika 11 — 29) - vyzaduju
opatrenia veduce k ich elimindcii, spadaji do oblasti havarijného
planovania a pripravy typovych cinnosti integrovaného zachranného
systému,

e neprijatelné rizikd (Groven rizika 30 a vysSie) - vyzaduju najvysSiu
prioritu na vsetkych stupnoch verejnej spravy a opatrenia spadaju do
oblasti krizového planovania.

1.1.3  Vysledky analyzy hrozieb

Celkovo bolo na celostatnej urovni identifikovanych 72 typov hrozieb. Z toho
tvorili antropogénne nebezpecenstva 54% a naturogénne nebezpecenstva 46 % [9].

Po predbeznej analyze bolo 21 typov nebezpeCenstva vyradenych pre nizke
riziko, zatial' Co detailnej analyze bolo podrobenych celkom 49 typov. Vojenské
napadnutie CR, ako jedna z hrozieb zaradenych do tejto kategorie, viak bolo z
d’alSieho procesu vyclenené, a to s ohl'adom na skutocnost, ze pre tuto oblast’ je
vypracovany uceleny samostatny systém. Dva d’al§ie typy (naruSenie bezpecnosti
kritickej informacnej infrastruktiry a narusenie financného hospodarstva) boli bez
predchadzajucej analyzy oznacené za neprijatel'né, pretoze zdkonné podmienky pre
ne predpokladaju vyhlasenie krizového stavu [9].

Celkovo teda bolo pre CR identifikovanych 22 typov nebezpelenstiev, pri
ktorych mozno odovodnene ocakavat’ vyhlasenie krizového stavu. Pre tieto pripady
je potrebné prijimat’ opatrenia smerujice k elimindcii ich rizik a v ramci systému
krizového planovania vypracovat nova generaciu typovych planov [9].

1.2 Metodika mapovania rizik v Ceskej republike

Metodika mapovania rizik v CR bola vyvinutd na zaklade popisanej Analyzy
hrozieb pre CR. Mapovanie rizik je definované ako proces, ktorého cielom je
znazornenie a vizualizacia rizik na mape s podporou Geografického informa¢ného
systému (GIS). Nejde len o znazornenie, ale o komplexny proces klasifikacie a
kvantifikécie rizik vo vztahu ku konkrétnemu tzemiu. Hlavnym vystupom tohto
procesu je Mapa rizik, ktord farebne vizualizuje Groven ocakavanych strat a $kod,
pricom identifikuje zloZenie a velkost’ rizika v analyzovanom uzemnom celku [11-
13].

Mapovanie rizik na tizemi je zalozené na interakcii troch zékladnych veli¢in
alebo charakteristik Uzemia: uroven rizika (z Analyzy hrozieb), zranitelnost' a
pripravenost’. Tento vztah sa matematicky vyjadruje zakladnym vzorcom [11-13]:

([FxN]x(2))

RU= (P) (1)

kde: RU je riziko na tizemi
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F je frekvencia alebo pocetnost’ vyskytu udalosti za urcité ¢asové obdobie
N je predpokladany nasledok udalosti

F x N =R, pricom R predstavuje Giroven rizika z Analyzy hrozieb (pre ucely
mapovania rizik tzemia sa opit’ pouziva aj pojem nebezpecenstvo)

Z je uroven zranitel'nost’ izemia voci danej udalosti
P je uroven pripravenosti izemia na dant udalost’

Postupy, principy a vypocty stanovenie urovne nebezpecenstva, zranitelnosti a
pripravenosti spolu s upresiiujucimi koeficientmi st detailnejsie uvedené v Metodike
mapovania rizik na izemi CR a jeho prilohach [11].

1.1.4 Proces mapovania rizik a kIi¢ova uloha GIS

Mapovanie rizik je realizované v piatich na seba nadvizujlcich fazach, ktoré
vedi k dvom hlavnym kartografickym vystupom: Mape kumulovaného rizika a
Mape korigovaného rizika [11]:

e Faza 1 (Mapa nebezpeCenstva) - stanovenie miery rizika na zaklade
Analyzy hrozieb a modifikacie Grovne rizika pomocou spresiujucich
koeficientov.

e Faza 2 (Mapa zranitelnosti) - stanovenie miery zranitelnosti pre
jednotlivé prvky zranitelnosti s pouzitim multikriteridlnej analyzy a
spresiiujucich koeficientov.

e Faza 3 (Mapa kumulovaného rizika) - interakcia miery rizika a miery
zranitelnosti. Kumulované riziko ukazuje potencialne straty bez
zohl'adnenia pripravenosti.

e Faza 4 (Mapa pripravenosti) - stanovenie miery pripravenosti pre prvky
pripravenosti, s pouzitim multikriterialnej analyzy a spresnujicich
koeficientov.

e Faza 5 (Mapa korigovaného rizika) - interakcia kumulovaného rizika a
miery pripravenosti. Korigované riziko je vedlajsi produkt, ktory
ukazuje, ako pripravenost’ znizuje povodné kumulované riziko.

1.1.5 Vyuzitie GIS v procese mapovania rizik

Vyuzitie GIS je nosnou podmienkou pre mapovanie rizik, pretoze zabezpecCuje
spracovanie a vizualizaciu dat a zohl'adnenie priestorovych aspektov vsetkych troch
zakladnych charakteristik (nebezpecenstvo, zranitelnost, pripravenost). GIS je
vyuzivany nielen na spracovanie vstupnych geoinformacnych dat, ale aj ako
prostredie na ich uchovavanie v priestorovej databaze a spristupniovanie
pouzivatelom. Uvadzand metodika je implementovana v desktopovej aplikacii
ArcGIS, ktort odbornici vyuZzivaji na pravidelné hromadné spracovanie a
aktualizaciu tdajov v stlade s krizovou dokumentaciou. Na tito Cast’ nadvizuje
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webova aplikacia ur€end pre odbornych pouzivatelov, ktora sluzi na vizualizaciu
vysledkov mapovania rizik a vyhladavanie informacii o typoch nebezpecenstiev,
ako aj o Urovni zranitelnosti a pripravenosti v konkrétnom tzemi. Sumarizacia
¢innosti smerujuca k vyuzivaniu GIS v mapovani rizik je zobrazenda na
nasledujicom obrazku (Obr. 1) [11].

Rasterizacia
vektorovych
polygonovych vrstiev

Vektorové polygonové \
vrstvy )

Spracovanie geodat
(desktopova aplikacia)

Obrdzok 1: GIS v mapovani rizik v ramci Ceskej republiky

Zdroj: Spracované podla: Metodika mapovani rizik na vizemi Ceské republiky [11]
Kracové aspekty vyuzitia GIS zahrnaju [11-13]:

Vektorové a rastrové datové modely - jednotlivé segmenty (typy nebezpeCenstva,
prvky zranitelnosti a pripravenosti) sa spracovavaju ako priestorové vrstvy s
vyuzitim vektorového datového modelu (bod, linia, plocha). Vysledné mapy rizik st
vSak vyjadrené pomocou rastrového datového modelu, kde kazda bunka (pixel)
rastra nesie Ciselni hodnotu miery rizika, zranitelnosti alebo pripravenosti. Velkost’
bunky rastra je stanovena na 25 metrov.

Bufferizacia - pretoze mapovanie rizik kombinuje vrstvy (prekryvanie
polygonov), je nutné previest’ bodové a liniové prvky na polygony pomocou funkcie
buffer (obalova zona). Odporucané polomery bufferov st napriklad 100 m pre
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nadzemné objekty a dopravné siete, 50 m pre nadzemné inZinierske siete a tunely a
25 m pre podzemné inzinierske siete (ako vodovody a kanalizacie).

Sietova analyza - tato analyza sa pouziva na vypocet dostupnosti sil a
prostriedkov, napriklad jednotiek poziarnej ochrany. Vysledkom st dojazdové zony
tvorené izochronami, ktoré spdjaji miesta s rovnakou ¢asovou hodnotou dojazdu.

1.1.6  Vyuzitenost’ a aplikdcia map rizik

Mapy rizik sluzia ako zakladny podklad pre krizové a havarijné planovanie v CR.
Hlavné moznosti vyuzitia su [11-13]:

e optimalizdcia rozmiestnenia sil a prostriedkov zloziek integrovan¢ho
zachranného systému na zaklade dojazdovych Casov,

e optimalizdcia systému varovania obyvatel'stva (napr. planovanie
vystavby sirén), vd’aka rozboru pripravenosti na izemi,

e detailné skimanie resp. obraz o skumanej lokalite. Pomocou GIS je
mozné zadavat' priestorové a databazové poziadavky na konkrétne
lokality (budovy, aredly, regiony) a zistit’ presné rozlozenie rizika, napr.
akou nebezpecnou latkou je dané miesto ohrozené, alebo za aky cas je
predpokladany prichod zloziek integrovaného zachranného systému a
pod. Sucasne je mozné porovnavanie vybranych lokalit alebo izemnych
celkov (napr. okresy, obce s rozSirenou pdsobnostou) na zaklade
dostupnych ukazovatelov,

e uzemné a krizové (preventivne) planovanie. Mapy moézu sluzit' ako
kvalitny podklad pre kvalifikované rozhodovanie o vyuziti uzemia v
ramci uzemného planovania a potrebe realizacie preventivnych opatreni
(napr. podl'a irovne rizika).

2. Hlavné podobnosti a rozdiely v pristupe k posudzovaniu rizik
uzemia a mapovaniu rizik v CR a SR

Na zaklade posudenia pristupov v jednotlivych krajinach a nadvézujucich
metodik a ¢lankov je mozné konstatovat’, ze pristup k posudzovaniu a mapovaniu
rizik v SR a CR vykazuje spolo¢né teoretické zaklady, ale vyrazne sa li§i v urovni
technologickej implementacie a datovej integracie.

Hlavné podobnosti mézeme vidiet hlavne v teoretickych a normativnych
vychodiskach. Oba S§taty vychadzaju pri posudzovani rizik z medzinarodnej
technickej normy ISO 31 000:2018 ManaZérstvo rizika a reSpektuju fazy cyklu
krizového riadenia. Sucasne maju tieto Staty vel'mi podobné aZ totozné zameranie na
chranené zaujmy a to primarne orientdcia na ochranu Zzivota a zdravia osob,
majetku, Zivotného prostredia a ekonomickej stability. Znacné podobnosti st aj v
Struktara procesu, pricom v oboch krajinach posudzovanie rizik tzemia v podstate
zahtna tri zékladné etapy: identifikaciu nebezpecenstva resp. rizik, analyzu rizik a
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ich nasledné hodnotenie. Oba systémy vyuzivaju obdobné zdrojové data, Cerpaju
udaje z demografie, meteorologie, geologie a inych zdrojov, hoci forma spracovania
sa lisi.

Hlavnych rozdielov v posudzovani rizik a mapovani rizik v danych krajinach je
niekol’ko:

e vychodiskovy dokument a priestorova trovenn — pre SR je to Analyza
uzemia z hl'adiska vzniku moznych mimoriadnych udalosti (prioritne sa
spracovava pre uzemie na Urovni okresu, nasledne spojenim sa spracuje
pre uzemie Okresné uradu v sidle kraja, nasledne spojenim tychto analyz
je tvorena Analyza uzemia pre SR); pre CR je Analyza hrozieb pre CR a
nadvézujuce mapy rizik pre konkrétne regiony a oblasti.

e datova integracia — v SR st Udaje fragmentované, rozptylené a ich zber
je Casto manualny a Casovo narocny, v CR existuje Centralny datovy
sklad spravovany Instititom ochrany obyvatel'stva.

e stav digitalizacie — v SR je zrejmé absencia komplexného informacného
systému s podporou GIS, prevlada manualna praca s nestruktirovanymi
datami; v CR je plne implementovany systém v prostredi ArcGIS [14] s
webovymi aplikaciami pre koncovych uzivatel'ov (napr. SYPOS, Terinos
[15-18]).

o metodika vypoctu — nasli by sme podobnosti, pretoze krajiny vychadzaju
z ur€ovania pravdepodobnosti a dopadov resp. nasledkov, ale v metodike
CR je znatne viac prepracovand urovei posidenia zranitelnosti a
pripravenosti.

e mapové vystupy — vzhladom na nekonzistentné vyuzivanie GIS v
podmienkach SR, mapy rizik casto chybaju alebo su zastaralé, v
primeranej kvalite si spracovavané hlavne mapy povodnového rizika a
ohrozenia v gescii Ministerstva Zivotného prostredia SR; v CR vedie viac
systematicky proces k tvorbe map rizika, taktiez map kumulovaného
rizika a map korigovaného rizika.

V CR je GIS hlavnym néstrojom, ktory umoziuje zohl'adnit’ priestorové aspekty
nebezpedenstva, zranitelnosti a pripravenosti si¢asne. CR vyuziva pokro¢ilé funkcie
ako bufferizacia (obalové zony) pre liniové a bodové prvky a sietové analyzy na
vypocet dojazdovych Casov zloziek integrovaného zachranného systému. Vystupy
su dostupné cez Specializované portaly ako SYPOS (slizi na podporu
zabezpecovania pripravenosti na vSetkych trovniach Statnej spravy, odporuje tvorbu
krizovych planov, evidenciu a integraciu potrebnych udajov ale i vykonavanie
roznych priestorovych analyz) [15, 16] alebo TERINOS (pre potreby krizového
manazmentu umoziuje napriklad zobrazit' lokaciu tkrytov, uzemia ohrozeného
povodnou, prvky varovania obyvatel'stva alebo lokaciu zloziek integrovaného
zachranného systému a d’alSie priestorové data) [17, 18].
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V SR je situdcia odlisnd. V ramci krizového riadenia a civilnej ochrany v
sucasnosti absentuje dostatocné technické a softvérové vybavenie pre vyuzitie GIS.
Hoci zlozky integrovaného zachranného systému vyuzivaju systémy s podporou GIS
(napr. CoordCom), tieto nie su integrované do procesu vSeobecné¢ho posudzovania
rizik tzemia. Kollar a kol. vo svojej praci navrhuju rieSenie tejto situacie
prostrednictvom implementacie datového modelu a datového manazmentu a
vytvorenia databazy s prepojenim na posudzovanie rizik (podobny princip ako
centralne datové ulozisko v CR [14]), ¢im by sa SR priblizila k deskému modelu
[19].

Zaver

Posudzovanie a mapovanie rizik Uzemia predstavuje klucovy proces, ktory
umoznuje vizualizaciu ohrozenia konkrétneho uzemia. Implementacia GIS je v
tomto procese nevyhnutnou podmienkou, nakol’ko poskytuje nastroje na komplexné
spracovanie priestorovych dat a modelovanie potencialnych dopadov krizovych
javov. Vysledné mapy rizik slizia ako dolezity podklad pre optimalizaciu
rozmiestnenia sil integrovaného zachranného systému, planovanie varovnych
systémov a kvalifikované rozhodovanie v ramci preventivneho krizového, ale aj
tizemného planovania. Zatial' o CR tispesne prepojila matematické modely rizik s
pokrocilymi nastrojmi GIS a centralnou spravou dat, SR sa nachadza vo faze
identifikacie tychto nedostatkov a navrhu teoretickych modelov pre budicu
digitalizaciu. V CR je tento systém uZ plne implementovany s vyuzitim centralneho
datového skladu, v podmienkach SR bude pre zefektivnenie krizového cyklu
pravdepodobne taktiez vel'mi vhodné budovat podobné ulozisko a integrovat’
pokrocilé analytické nastroje do beznej praxe. Vzhl'adom na neustaly vyvoj tizemia
musi byt mapovanie rizik chapané ako dynamicky a cyklicky aktualizovany proces,
ktory priamo reflektuje zmeny v bezpecnosti sledovaného prostredia a posiliuje tak
celkovi odolnosti spolo¢nosti voci si€asnym hrozbam.
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Abstrakt. Prispevok nadvézuje na skiimanie kvality Zivota obyvatel'ov z roku 2024.
Cielom prispevku je analyzovat vplyv pristupu k vzdeldvaniu a volnocasovym
aktivitdm na kvalitu zivota obyvatelstva na zaklade dostupnych kvantitativnych
tidajov. Vychadza z udajov Statistického uradu Slovenskej republiky, databazy
MUMAP spravovanej Najvy$sim kontrolnym turadom Slovenskej republiky
arebricka $kol na Slovensku, ktory kazdoro¢ne zostavuje Institit pre ekonomické
a socialne reformy INEKO. Zaverecné odporucania sa zameriavaju na zlepSenie
pristupu ku kvalitnému vzdelavaniu, najmé v menej rozvinutych oblastiach regionu,
a na podporu inkluzivneho systému celozivotného vzdelavania ako nastroja
na zlepSenie kvality Zivota obyvatel'stva na regionalnej aj narodnej urovni.

KPucové slova: Kvalita Zivota, vzdelavanie, kultira, vol'ny Cas, regionalne rozdiely.

Abstract. This article follows up on the 2024 study of the quality of life of the
population. The aim of article is to analyse the impact of access to education and
leisure activities on the quality of life of the population based on available
quantitative data. It is based on data from the Statistical Office of the Slovak
Republic, the MUMAP database administered by the Supreme Audit Office of the
Slovak Republic, and the ranking of schools in Slovakia compiled by the Institute
for Economic and Social Reforms INEKO. The final recommendations focus on
improving access to quality education, especially in less developed areas of the
region, and on promoting an inclusive and lifelong learning system as a tool for
improving the quality of life of the population at both regional and national levels.

Keywords: Quality of life, education, culture, leisure time, regional disparities.
JEL Classification: H12, 13, O18
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Uvod

Kvalita zivota je vSeobecny termin, ktory zahffia suhrn vlastnosti odliSujtcich
konkrétny jav od ostatnych [1,2], priCom kvalita Zivota sa hodnoti v kontexte javov
a procesov ovplyviujucich existenciu l'udského bytia. V ekonémii sa spaja
s dosiahnutou Zivotnou turoviiou obyvatelov [3, 4], Dal§i autori ju vnimaji ako
zlozity fenomén, pri ktorom sa uplatituje mnozstvo roéznorodych pohladov
a pristupov [5], ¢i ako Stastie, Zivotni spokojnost’, rovnovahu, psychicka pohodu
adobry zivot [6]. MoZzno teda konStatovat, Ze kvalita Zivota sa nespdja len
s hmotnou spotrebou, ale s potrebou sebarealizacie, aktivneho vyuzitia volného
¢asu, nadvizovania pozitivnych medziludskych vzt'ahov, ... Aj z tohto dévodu sa na
meranie kvality Zivota vyuziva kombindcia kvalitativnych a kvantitativnych tidajov.

Kvalitu zivota skiimaji mnohé organizacie a institucie, pricom vyuZzivaju rozne
indikatory, ktoré vypovedaji o naplneni poziadaviek a predstav obyvatel'ov
o plnohodnotnom zivote v krajine. Globalne Statistiky vyhodnocuju napr.
Organizacia spojenych narodov, Medzinarodny menovy fond, Organizacia pre
hospodarsku spolupracu arozvoj. V Slovenskej republike sa komplexnému
sledovaniu kvality Zivota jednotlivcov venuje Statisticky trad Slovenskej republiky,
ktory vychadza z tzv. Stiglitz - Sen - Fituossiho spravy z roku 2009 a zo vSeobecne
prijatého konceptu Eurdpskeho Statistického systému. Sledované indikatory kvality
zivota su rozdelené do 9 oblasti zahinajucich objektivnu aj subjektivnu stranku
kvality Zivota [7]:

e materidlne zivotné podmienky,
produktivita,
zdravie,
vzdelanie,
volny Cas a socialne vzt'ahy,
fyzicka a ekonomicka bezpecnost,
vladnutie a 'udské prava,
prirodné a zivotné podmienky,
celkova Zivotna skusenost’.

Skumaniu kvality zivota v mestach a obciach sa venuje Najvyssi kontrolny urad
Slovenskej republiky. Kvalita zivota je hodnotend na zéklade 16 ukazovatelov
zaradenych do 10 skupin [7]:

e demografia,
ekonomicka aktivita,
zdravotna starostlivost’,
vzdelavanie,
bezpecnost,

Zivotné prostredie,
zaujem o veci verejné,
socialna starostlivost’,
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e kultura,
e doprava.

Autori sa v prispevku zamerajui na hodnotenie kvality Zivota v Zilinskom kraji,
konkrétne v okrese Zilina, ked’Ze je su¢astou Euroregionu Beskydy. Svoje zavery
vytvoria predovsetkym na zéklade Gdajov zistenych Najvyssim kontrolnym tradom
Slovenskej republiky a doplnia ich na zaklade rebricka skol zverejneného Institutom
pre ekonomické a socidlne reformy. Napriek tomu, Ze hodnotenim kvality Zivota
v oblasti vzdelania sa venuje aj Statisticky urad Slovenskej republiky, neboli tieto
udaje vyuzité, pretoze zistované indikatory kvality maji prevazne subjektivny
charakter. Hodnoti sa pri nich: stupen dosiahnutého vzdelania, predcasne ukoncené
vzdelavanie aodborna priprava, miera Ucasti mladych ludi na formalnom
a neformalnom vzdelavani a odbornej priprave. V ramci volného ¢asu a socidlnych
interakcii sa zameriava skor na subjektivne ukazovatele, ako osobné nazory na
sposob vyuzitia volného Casu, frekvenciu stretdvania sa s pribuznymi a priatel'mi,
vyuzivanie ¢i poskytovanie dobrovolnickych aktivit.

1. Charakteristika okresu Zilina

Okres Zilina, ktory sa nachadza na severe Slovenska, ponuka vo vSeobecnosti
vysoktl kvalitu zivota, ktorti charakterizuje rovnovdha medzi ekonomickymi
prilezitostami, prirodnou krasou a silnymi tradiciami komunity [9]. Okres ma
najvyssiu hustotu obyvatel'stva v Zilinskom kraji, s priblizne 197 obyvatel'mi na km?
[10], a jeho centrum, mesto Zilina, funguje ako centrum zamestnanosti,
zdravotnictva, vzdelavania a kultiry. Priemyselny rozvoj, najmd v oblasti
strojarstva, automobilového priemyslu, elektroniky, IKT [9] a sluzieb, podporuje
nizku mieru nezamestnanosti okolo 3,3 % a mieru zamestnanosti presahujiicu 80 %
[10]. Kym v meste a jeho okoli je vela pracovnych prilezitosti, menSie vidiecke
obce stale Celia vyzvam v podobe mensieho poctu miestnych moznosti, ¢o vedie
k odchodu mladsich l'udi.

Zivotné naklady su nizSie ako v hlavnom meste Slovenska, Bratislave, alebo
v mestach zapadnej Eurdpy, hoci ceny byvania v samotnom meste Zilina mozu byt
v porovnani s miestnymi prijmami relativne vysoké. Obce si vo vSeobecnosti
cenovo dostupnejsie, hoci naklady a as straveny dochddzanim do préace sa zvySuju
pre tych, ktori pracujii v meste. Zdravotna starostlivost a socidlne sluzby sa v Ziline
dobre rozvinuté, su tu k dispozicii nemocnice a Specializované pracoviska, ale
obyvatelia menSich obci Casto cestuji za zdravotnou starostlivostou do mesta.
Vzhladom na starnutie obyvatel'stva je pravdepodobné, ze tlak na zdravotny a
socialny systém v budiicnosti porastie.

Okres vynika svojim prostredim a pristupom k prirode. Obklopeny horskymi
masivmi, ako je Mala Fatra, pontka vynikajice podmienky pre turistiku, zimné
Sporty a ekoturistiku. Obce ako Stranavy a Beld kombinujii malebné prostredie
s pomals$im tempom Zivota, zatial’ ¢o ve'mi malé obce, ako Porubka, kladi déraz na
pokojny vidiecky Zivot a izke socialne véazby. HorSie spojenie verejnou dopravou
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vSak moézu stazit mobilitu v odlahlych oblastiach, Specialne v zimnom obdobi.
Kvalita ovzdus$ia v Ziline méze byt problémom, najmé v chladnejSich mesiacoch,
ked’ stiipa Groven znecistenia.

Z kultirneho hladiska ma Zilina Zivé historické centrum, divadla, mazea,
festivaly a vzdelavacie institacie, ktoré v porovnani s okolitymi obcami ponukaju
rusny spolocensky zivot. MenSie obce zachovavaju I'udové tradicie a komunitny
zivot, hoci ponukaju menej vybavenia a moznosti volnocasovych aktivit pre
mladych l'udi. Uroveii bezpe¢nosti je vo vseobecnosti vysoka v celom okrese,
priCom miera kriminality je nizSia ako v mnohych eurdpskych mestach. Celkovo
okres Zilina poskytuje dobrt kvalitu Zivota, najmé pre tych, ktori si cenia cenovii
dostupnost’, komunitu a blizkost” prirody, hoci Zivotna uroven sa 1i§i medzi dobre
dostupnym mestskym centrom a pokojnej$imi obcami.

Tabulka 1: Zakladné charakteristiky kvality Zivota v okrese Zilina

Charakteristika

Silné stranky

Slabé stranky / Vyzvy

Ekonomika
a zamestnanost’

Region je priemyselne roz-
vinuty: silné strojarstvo, auto-
mobilovy priemysel, elektro-nika
a rastuci sektor IKT / vyskumu a
vyvoja / sluzieb [9]. Miera
zamestnanosti 'udi vo veku 20—
64 rokov je okolo 80,7 % a miera
nezamest-nanosti v roku 2024
dosahuje pri-blizne 3,3 % [10].

Zatial o prilezitosti su dobré
najmi v meste Zilina a jeho okoli,
vidiecke alebo odlah-lejSie obce
mozu zaostavat’ v ponuke
pracovnych miest. Obavy
vyvolava ekonomicka migracia a
ubytok mladsich generacii [10].

Zivotné
a byvanie

néaklady

Zivotné naklady su nizsie ako v
Bratislave alebo inych velkych
mestach. Zilina ma nizky index
zivotnych nakladov v porovnani
s mno-hymi zapadoeurdpskymi
mes-tami [11]. Byvanie je vo
vidieckych oblastiach zvycaj-ne
dostupnejsie ako v meste.

Pomer ceny nehnutel’nosti
k prijmom je v Ziline relativne
vysoky [11]. Dojazd z obci
navyse zvysuje ¢asovu a finan¢nu
naro¢nost.  Infra-§truktira v
mensSich obciach moze byt menej
rozvinuta.

Zdravotna
starostlivost’
a socialne sluzby

V Ziline sa nachadzaju dove-
ryhodné zdravotnicke zariade-
nia. Ako regiondlne centrum
disponuje nemocnicami, S$pe-
cialistami a pod.. [12]. Zakladné

V odlahlejsich obciach moze byt
pristup k Specializovanej
zdravotnej starostlivosti spoje-ny
s cestovanim, pricom verej-na
doprava moéze byt menej Casta.

(Mala Fatra a dalSie), mnoz-
stvom prirodnych parkov a
divokymi oblastami. Ponuka

zdravotné sluzby poskytuje aj|Starnutie obyvatelstva  zvysi
mnoho obci. dopyt po sluzbach.
Zivotné prostredie | Okres Zilina je  obklopeny | Niektoré environmentalne vyzvy:
a priroda krasnymi  horskymi  masivmi | kvalita ovzduSia v Ziline moze

byt strednd az problematicka,
najmé pre citlivé skupiny. [13]
Takisto zimné znecdistenie,
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dobré moznosti pre turistiku,
pobyt v prirode a cestovny ruch

[9]. Vregione sa nachadza
mnoho  chranenych  tzemi,
prirodnych rezervécii, Tudovej

archi-tektary atd’. [9].

problémy s karenim a doprava
(vmeste / v blizkosti mesta)
modzu zhorSovat’ kvalitu ovzdusia
a hluk.

Doprava a spojenie

Zilina je dopravnym uzlom:
dobré cestné spojenie, Zeleznica,
pomerne dobra verejna doprava v
meste. Okolité obce maju Casto
priame cestné spojenie SO
Zilinou. Mnohé sluzby st
dostupné z centra okresu.

Niektoré vzdialenejSie obce maju
horsiu frekvenciu verejnej
dopravy. V zime moze horsky
terén stazit' cestovanie. Dojazd z
vidieka zvySuje naklady a cas.
Dopravné kongescie v Ziline
pocas dopravnej $picky.

nitné vizby v obciah su zvycajne
silné.

Kultara, Zilina ma historické centrum, | Mensie obce maji  menej

vzdelavanie pesie zony, kultirne inStiticie a | vybavenia (menej reStauracii,

a spolocensky dobré  vzdelavacie institucie. | moznosti zabavy). Mladi l'udia sa

zivot Mnozstvo festivalov a kultir- | mézu prestahovat’ do mesta alebo
nych podujati [14]. Ekoturizmus | d’alej, aby mali viac moznosti.
je tiez bonusom. Obce maju | Niektoré mestské Casti mézu mat
Casto miestny spolocensky zivot | problémy s infrastrukturou alebo
a tradicie. udrzbou.

Bezpecnost’ Vseobecne  bezpecna; nizSia | Ako na mnohych miestach,
kriminalita ako v mnohych |nicktoré Stvrte alebo sidliska
zahraniénych mestach. Komu-|mézu mat viac socidlnych

problémov; problémom moéze byt
aj bezpecnost’ na cestach. Nie je
to extrémne, ale existuju rozdiely.

Zdroj: [9, 10, 11, 12, 13, 14]

2. Dostupnost’ vzdelavacich a kultirnych inStiticii a ich vplyv na

kvalitu Zivota v

okrese Zilina

V tejto Casti prispevku sa autori zamerali na vyhodnotenie vztahu medzi
dostupnostou vzdelania, kultirnou infrastruktirou a kvalitou Zivota obyvatelov
slovenskych obci, so zameranim na okres Zilina. Uplatnili kvantitativny pristup a
vyuzili sekundarne udaje z oficialnych narodnych a regionalnych databaz, doplnené
o nezavislé rebricky a verejne dostupné spravy. Boli pouzité tri primarne zdroje

udajov:
[ )

ukazovatele,

a Statistiky tykajuce sa vzdelavania,

Statisticky urad Slovenskej republiky - demografické a socioekonomické
ako je hustota obyvatelstva,

miera zamestnanosti

Najvyssi kontrolny urad Slovenskej republiky - ukazovatele na Grovni

obci tykajuce sa kapacity materskych §kol, vzdialenosti od zakladnych a
strednych §kol, pristupu k zdravotnej starostlivosti, zariadeni socialnej
starostlivosti a ucasti v miestnych vol'bach,
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e Institat pre ekonomické a socidlne reformy INEKO - na zachytenie
kvalitativnych rozdielov medzi Skolami z hladiska vzdelavacich
vysledkov a vnimanej kvality.

Analyzované ukazovatele boli vybrané tak, aby odzrkadlovali objektivne aj
Strukturalne aspekty kvality Zivota suvisiace so vzdelavanim a volnym cCasom.
Patrili medzi ne:

e indikatory vzdelavania: kapacita materskych $kol, vzdialenost
od najblizsej zakladnej Skoly,

e vzdialenost' od najblizsej strednej Skoly a skore vzdelavania odvodené
z rebricka INEKO.

e indikatory kultiry a volného Casu: pocet kniznic, divadiel, kin, muzei,
galérii a voI'nocasovych zdruzeni v kazdej obci.

Bola vykonana komparativna analyza s dérazom na podmnozinu obci v okrese
Zilina. Udaje boli $tandardizované a agregované do kompozitnych skére, aby bolo
mozné porovnat’ obce roznej velkosti a profilu. Na identifikaciu obci s najvyssou a
najnizSou vykonnostou z hl'adiska dostupnosti vzdelavania a kultury boli pouzité
deskriptivne Statistiky a metody hodnotenia.

Osobitnd pozornost’ sa venovala identifikacii extrémov — obci s maximalnymi
aminimalnymi skore v kazdej kategérii. Tento pristup umoznil poukazat
na regiondlne rozdiely a priepast medzi mestskymi centrami, ako je Zilina, kde sa
koncentrujii vzdelavacie a kultirne zdroje, a okrajovymi obcami, ako st Ci¢many
alebo LutiSe, kde tieto zdroje chybaju alebo su obmedzené.

Analyza je obmedzena dostupnostou a porovnatelnostou sekundarnych udajov.
Hoci kvantitativne ukazovatele, ako st vzdialenosti $kol alebo kapacity materskych
$kol, su objektivne, nezachytavaju v plnej miere kvalitativny rozmer vzdelavania,
ako je kvalita vyucby alebo spokojnost’ Studentov. Podobne kultirne ukazovatele
meraju pritomnost’ institucii, ale nie frekvenciu alebo dostupnost’ kultirnych
podujati. Tieto obmedzenia naznacuju, ze d’alsi vyskum kombinujtci kvantitativne
udaje s prieskumami alebo kvalitativnymi rozhovormi by poskytol komplexne;jsi
pohl’ad na vplyv vzdelavania a moznosti kultirneho vyzitia na kvalitu Zivota.

Vzdelavanie v okrese Zilina zohrava tistrednt ulohu pri formovani kvality Zivota,
najma prostrednictvom dostupnosti a kvality zékladnych a strednych $kol. Okres je
Struktarovany na zaklade jasného rozdelenia na mestské a vidiecke oblasti: zatial’ co
mesto Zilina ststred’uje vadsinu vysich vzdelavacich intiticii v regione, obce a
mensie mesta poskytuju predovsetkym predskolské vzdelavanie. Obrazok 1 nazorne
poukazuje na vysoku kvalitu zivota z hl'adiska dostupnosti vzdelavacich instittcii
v okrese Zilina, ked’Ze vi¢§ina miest a obci je oznaéen zelenou farbou.
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Obrazok 1: Kvalita Zivota z hladiska dostupnosti vzdeldavania
Zdroj: [8]

Zakladné vzdelavanie je Siroko dostupné, kedZe vicSina obci prevadzkuje
materské Skoly a zakladné Skoly, ktoré pokryvaji 1. az 4. alebo 1. az 9. rocnik,
v zavislosti od ich velkosti. To zabezpecuje, ze malé deti mozu Casto zacat’ Skolski
dochadzku v mieste bydliska, ¢o posilituje rodinny a spoloCensky zivot v mensich
obciach.

Kvalita a rozsah dostupnych zdrojov sa vSak vyrazne liSia. VacSie obce, ako
napriklad Belad alebo Stranavy, mézu vo vSeobecnosti ponuknut’ lepSie vybavené
Skoly s mimoskolskymi aktivitami, zatial ¢o vel'mi malé obce, ako napriklad
Poribka, mézu mat’ len malu zékladnu skolu alebo vyzadovat, aby Zziaci po
ukonceni niz§ich ro¢nikov dochadzali do susednych obci, ¢i miest.

Stredoskolské vzdelavanie je sustredené v meste Zilina, ktoré funguje ako
vzdelavacie centrum okresu. V meste sa nachddzaji gymndazia, Specializované
technické stredné Skoly a odborné skoly, ktoré reflektuju priemyselny profil okresu.
Studenti si mézu vybrat' napriklad programy v oblasti strojarstva, informatiky,
dopravy a ekonomie, ktoré su v stilade so zameranim ekonomickej aktivity v okrese.
Reputacia zilinskych gymnazii a technickych $kdl ich robi atraktivnymi nielen pre
obyvatel'ov okresu, ale aj pre Studentov z okolitych regionov.

Této centralizacia prinasa nové prilezitosti, ale aj vyzvy. Na jednej strane maju
Studenti k dispozicii Siroka $kéalu programov, moderné zariadenia a cesty veduce
bud k vysSiemu vzdelaniu (najmid na Zilinskej univerzite), alebo priamo
k zamestnaniu. Na druhej strane mladi I'udia z mensSich obci Casto celia dlhym
kazdodennym cestam do Ziliny alebo musia pocas $kolského tyzdia vyuzivat
ubytovanie v internatoch. To moZze klast’ logisticky a finan¢ny tlak na rodiny, najmé
vo vzdialenejSich a menej osidlenych oblastiach okresu, kde je verejnd doprava
menej frekventovana.
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Celkovo okres Zilina pontka silné vzdelavacie zaklady, pric¢om miestne $koly
v obciach pokryvajii prvotné potreby a mesto Zilina poskytuje vysokokvalitné
stredoskolské moznosti. Systém funguje dobre pre motivovanych Studentov, ktori
mozu dochadzat alebo sa prestahovat’, ale rozdiely pretrvavaji: vidiecke skoly casto
nemaju taky rozsah mimoskolskych aktivit a moderné zariadenia ako Skoly v meste.
Zabezpecenie rovnomernejsicho pristupu ku kvalitnému vzdelavaniu v celom okrese
je trvalym faktorom ovplyviiujucim kvalitu Zivota, najmé pre rodiny Zijice mimo
bezprostredného dosahu Ziliny.

Vyhodnotenie vplyvu dostupnosti kultirnych institucii je komplikovanejsie.
Kultirne a vol'nocasové institucie ako kniznice, divadla, kina, muzea, galérie Ci iné
volnocasové zdruzenia su sustredené vo vacsich, predovsetkym okresnych mestach,
prip. vécsich obciach. Tomu zodpoveda aj farebna Skala na obrazku 2.
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Obrazok 2: Kvalita Zivota z hladiska dostupnosti kniznic, divadiel, kin, muzei, galérii

a volnocasovych zdruZeni
Zdroj: [8]

V okrese Zilina s len dve mesta, v ktorych sa nachddza mizeum — okrem
okresného mesta Zilina, je to mesto Rajec. V okresnom meste sa nachadzaji aj
divadla, kind a galérie. Vo vécSine obci a miest okresu (36/53) sa nachadza
obecna/mestska/krajska kniznica. Volnolasové zdruzenia su v Ziline, Rajci a
osmich obciach, konkrétne v Belej, Dlhom Poli, Hérkach, Lietavskej Lucke, Mojsi,
Stranavach, Strecne a v Teplicke nad Vahom.

V zavere sa autori zamerali na komplexné zhodnotenie vplyvu dostupnosti
vzdelavacich a kultirnych intittcii na kvalitu Zivota obyvatel'stva v okrese Zilina.
Najvicsi rozdiel je medzi mestskymi oblastami (najma Zilina) a malymi okrajovymi
obcami (napriklad Ci¢many alebo LutiSe). Tento kontrast poukazuje na skuto¢nost,
ze hoci je region ako celok jednym z najdynamickejSich na Slovensku, existuju
v filom vyrazné vnitorné rozdiely.

KI'a¢ovym faktorom je vzdelavanie. Zilina potvrdzuje svoju tlohu centra, kde sa
koncentruju zakladné a stredné skoly réznych zamerani. Na opa¢nom konci spektra
st obce ako Ci¢many a Lutise, kde vzdelavacia infrastruktura prakticky neexistuje a
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deti su nutené dochadzat do vzdialenejSich obci a miest. Tento rozdiel ma
d’alekosiahle dosledky — od pohodlia rodin s malymi detmi, cez motivaciu mladych
rodin zostat’ v obci, az po dlhodobé pracovné prileZitosti.

Podobne jasné rozdiely existujii aj v oblasti kultry. Opéat dominuje, ktora
ponuka divadla, kind, galérie, muzea a festivaly. V mnohych menSich obciach je
kultarna ponuka obmedzena na obecntl kniznicu. Zaujimavé vsak je, Ze aj niektoré
stredne velké obce s kvalitnou zakladnou skolou alebo dobrou infrastruktirou
(napriklad Visiiové) dosahujii len priemerné vysledky kvoli nedostatku SirSich
kultirnych moznosti.

Materské Skoly predstavuju Specificki kategoriu - tento ukazovatel' priamo
odzrkadl'uje atraktivnost’ obce pre novych obyvatel'ov. Obce Rosina, Teplicka nad
Vahom, Terchova, Varin a Visiiové maju vyssiu kapacitu materskych $kol (viac ako
100 miest), ¢o ich vyrazne odliSuje od inych obci podobnej velkosti. Je to
pravdepodobne spdsobené demografiou obce, kde zvysenu kapacitu materskych skol
vyzadovalo mnozstvo mladych rodin s det'mi. Naopak, viaceré obce, ako napriklad
Klate a Mala Cierna, maju nulova kapacitu, ¢o je logistickou zatazou pre mladé
rodiny. Dal§im dolezitym faktorom je dochadzanie do zékladnych $kél. Obce ako
Beld, Dolnd Tizina a Rosina maji vyhodu nulového dochadzania, ¢o vyrazne
zvySuje komfort zivota. Na druhej strane, Ci¢many a Lutide &elia velkym
vzdialenostiam do strednych $kol — Studenti st nuiteni kazdy den cestovat’ desiatky
minut, co mdéze viest k odchodu mladych rodin. Tento parameter tak priamo
ovplyvituje demograficky vyvoj obci. Volnocasové zariadenia su poslednym
aspektom, ktory dotvara obraz kvality Zivota. Zilina ma 23 zariadeni (kniZnice,
galérie, zdruzenia) a Rajec ma 3, ¢o z nich robi kultirne centra svojich
mikroregionov. Mensie obce, ktoré nemaju ziadne zariadenia, st v tomto ohl'ade
zavislé od susednych miest. Hoci to nemusi byt existencny problém, absencia
komunitnych a volnocasovych priestorov oslabuje socidlnu sudrznost’ a znizuje
atraktivnost’ prostredia. Celkové skore logicky odzrkadluje troven jednotlivych
kategorii, vid’ obr. 3.
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Obrazok 3: Kvalita Zivota z hl'adiska dostupnosti oboch zvolenych kritérii

Zdroj: [8]
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Zilina je najvys§ie hodnotena, kombinuje silnli vzdelavaciu a kultirnu ponuku
s dobrou kapacitou a minimalnou dobou cestovania. Nasleduji ju mesta ako Rajec a
Rajecké Teplice, ktoré nedosahuju tak vysoké skoére ako Zilina, ale kombinuju
dostupnost’ kol s bohatSou infrastruktirou pre volny ¢as. Na druhom konci rebricka
sa nachadzaju malé a odl'ahlé¢ obce — Ciémany, Lutise a Mala Cierna —, ktoré
zaostavaju hlavne v kategoriach vzdelavania a dostupnosti. Zaujimavym
pozorovanim je, ze niektoré obce s velmi dobrou polohou a moznostami
dochadzania do prace (ako Rosina, Stranavy a Varin) dosahujii nadpriemerné
celkové hodnotenie napriek svojej obmedzenej kulturnej ponuke. V ich pripade sa
zda, Ze vzdelavanie a dostupnost’ §kol maju pri hodnoteni kvality zivota vacsiu vahu
ako kultira. Pre menSie obce je preto klucové udrziavat' asponi zékladné skoly a
kvalitnu dopravnu infrastruktiru, aby kompenzovali nedostatok sluzieb.

Zaver

Kvalita zivota je multidimenzionalny fenomén, ktory zahffia nielen materialne
podmienky, ako su prijem a byvanie, ale aj nematerialne faktory, ako su vzdelanie,
zdravie, socialne vztahy a pocit spokojnosti. Vzdelanie je povazované za klacovy
determinant, pretoZze ovplyviiuje nielen individualne Sance na trhu prace, ale aj
schopnost’ prisposobit’ sa zmenam a celkovy rozvoj spolocnosti. Na tomto zéklade
prispevok zdoraziuje potrebu pristupu k vzdelavaniu a podpory celozivotného
vzdelavania. Analyza v Zilinskom okrese ukazuje vyrazny kontrast medzi
mestskymi centrami a men§imi vidieckymi komunitami. Zilina ako okresné a
regionalne centrum dosahuje najvyssiu kvalitu Zivota v kategoriach vzdelavania a
kultiry — ma vysokl koncentraciu zakladnych a strednych $kol, bohati ponuku
divadiel, kin a mtzei a poskytuje Siroku Skalu vol'nocasovych aktivit. Na druhom
konci spektra si malé a odlahlé obce, ako napriklad Ci¢many alebo Lutise, ktoré
trpia zlou Skolskou infrastruktiirou, nedostatkom materskych $kél a obmedzenou
kultdrnou ponukou. Tento rozdiel ma priamy vplyv na atraktivnost’ obci pre mladé
rodiny, ich motivaciu zostat’ a tym aj na dlhodoby demograficky vyvoj.

Zvlast zaujimavym faktorom je kapacita materskych §kol. Niektoré obce, ako
napriklad Rosina alebo Teplicka nad Vahom, maji vysoky pocet miest, ¢o ich robi
atraktivnymi pre mladé rodiny. Naopak, nulova kapacita v obciach ako Klace alebo
Mal Cierna je pre rodiny zatazou, pretoze deti musia dochddzat’. Rovnako délezita
je dostupnost’ zakladnych a strednych §kol: obce s nulovou vzdialenostou
dochadzania (ako Bel4 alebo Rosina) maja vyhodu, zatial’ ¢o Ciémany alebo Lutise,
s vzdialenostou dochadzania viac ako 10 km, stracaji konkurencieschopnost.
Infrastruktira kultirnych institicii d’alej zdoraziuje rozdiely. Zilina s 23 a Rajec s
tromi institiciami st kultirnymi centrami mikroregionu, zatial’ ¢o niekol'’ko malych
obci nema ziadne zariadenia a musi sa spoliehat’ na okolité obce a mesta. Absencia
takychto priestorov oslabuje komunitny zivot a znizuje atraktivnost obce.

Celkové porovnanie ukazuje, ze najlepSie hodnotené mesta a vécSie obce —
Zilina, Rajec, Rajecké Teplice, Rosina a Teplicka nad Vahom — kombinuji vysoku
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kvalitu vzdelavania [16], infrastruktiru a kultirnu ponuku. Najslabsie vysledky sa
v malych a odlahlych obciach, kde prevladaju problémy s dostupnostou S$kol,
kapacitou materskych §kol a nedostatkom kulturnych institacii.

Je pozoruhodné, Ze dostupnost’ vzdelavania a $§kol zohrava pri hodnoteni kvality
zivota vacsiu lohu ako samotna kultirna ponuka. To naznacuje, Ze pre mensie obce
je strategické investovat’ do udrzby zékladnych s§kol a infrastruktiry, ¢o moze
kompenzovat’ absenciu $irSich sluzieb. Prispevok vo v§eobecnosti poukazuje na to,
ze pristup k vzdelavaniu je jednym z najsilnejSich faktorov ovplyvniujicich kvalitu
zivota v okrese Zilina. V stvislosti s potrebou zniZit’ odlev mladych rodin z mensich
obci a podporit’ vyvazeny rozvoj regionu je nevyhnutné cielenym spdsobom posilnit
Skolsku infraStruktaru, kapacitu materskych $kol a dopravné spojenie s okresnym
mestom.

Grantova podpora

Prispevok bol spracovany v ramci rieSenia projektu KEGA 046ZU-4/2025
Vzdelavacia online platforma pre pripravu obyvatelov na sebaochranu a vzdjomnua
pomoc a interaktivna vysokoskolska ucebnica zamerand na problematiku civilnej
ochrany a APVV-24-0153 Vytvorenie datového modelu a jeho implementacia do
geografickych informacnych systémov na zvySenie pripravenosti verejnej spravy
zvladat’ mimoriadne udalosti
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Abstrakt. Pocet fyzickych utokov na bankomaty v FEurdpe nadalej rastie.
Vzhladom na zavaznost situdcie sa predloZzena Studia zaoberda kvantitativnym
hodnotenim rizika utoku na bankomaty v Euroregione Beskydy, cezhranicnom
tizemi Ceskej republiky, Polska a Slovenska. Hlavnym cielom studie je
predpovedat’ rocntl frekvenciu utokov spolu s ich pravdepodobnostou vyskytu v
jednotlivych castiach euroregionu Beskydy. Na splnenie ciela je potrebné urCenie
poc¢tu bankomatov v regione pomocou proporcionalneho priradenia na zaklade
narodnych demografickych a Uzemnych ukazovatelov a nasledné stanovenie
zakladnej miery fyzickych utokov na zaklade europskych incidentov publikovanych
organizaciou EAST. Tieto parametre st integrované do pravdepodobnostného
modelu Poissonovho rozdelenia. Zistenia vytvaraju Statisticky zaklad pre budice
planovanie bezpecnostnych opatreni v regione.

Kracové slova: Bankomaty, fyzické ttoky, pravdepodobnost’.

Abstract. The number of physical attacks on ATMs in Europe continues to rise.
Given the seriousness of the situation, the present study focuses on a quantitative
assessment of the risk of ATM attacks in the Euroregion Beskydy, a cross-border
area of the Czech Republic, Poland and Slovakia. The main objective of the study is
to predict the annual frequency of attacks together with their probability of
occurrence in the individual parts of the Beskydy Euroregion. To achieve this
objective, it is necessary to estimate the number of ATMs in the region using
proportional allocation based on national demographic and territorial indicators,
followed by determining the baseline rate of physical attacks derived from European
incidents published by organization EAST. These parameters are integrated into a
Poisson probability model. The findings provide a statistical basis for future
planning of security measures in the region.

Keywords: ATMs, physical attacks, probability.
JEL Classification: C02, C53, G29,
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Introduction

Physical attacks on automated teller machines (ATMs) represent a persistent and
evolving security threat across Europe. According to reports by the European
Association for Secure Transactions (EAST), thousands of attacks targeting ATM
infrastructure occur each year, including explosive attacks, gas explosions and other
forms of physical tampering that generate significant financial losses and endanger
public safety. EAST statistics indicate that despite gradual improvements in security
technologies, organized criminal groups continue to adapt their methods, often
exploiting vulnerabilities in remote or rural locations and coordinating cross-border
operations. Europol case intelligence similarly highlights that ATM attacks
frequently involve well-structured criminal networks operating across several EU
member states before detection, underscoring the transnational dimension of this
type of crime [1,2].

Cross-border regions are therefore particularly relevant areas for analyzing
ATM-related risks. Euroregions, which facilitate cooperation among neighboring
states, often combine diverse settlement structures, varied transport accessibility and
heterogeneous socio-economic conditions, factors that may influence both the
attractiveness of ATM locations and the capacity of authorities to monitor criminal
activity. The Euroregion Beskydy, connecting border areas of Slovakia, the Czech
Republic and Poland, forms a mountainous and highly mobile region characterized
by dispersed municipalities, tourism flows and intensive everyday cross-border
movement. These features make the region sensitive to disruptions in financial
infrastructure and potentially more exposed to criminal activity targeting vulnerable
ATM sites [3].

Several structural aspects further justify a focused assessment of ATM attack risk
in the Beskydy region. Reliance on a limited number of ATMs in many small
municipalities increases the functional importance of each ATM as a primary access
point to cash services. Multiple border crossings and the coexistence of three
national jurisdictions create opportunities for rapid offender mobility and challenges
for law-enforcement coordination. Offender groups frequently select peripheral or
border locations where escape routes across national boundaries are accessible and
police response is slowed by jurisdictional boundaries [4].

Given these contextual factors, this study quantifies the probability of physical
ATM attacks within the Euroregion Beskydy by applying a Poisson probability
model to estimated ATM densities in the Slovak, Czech and Polish parts of the
region. The approach uses a Europe-wide physical attack rate derived from the most
recent EAST statistical data, allowing the calculation of expected annual attack
frequencies and the evaluation of event likelihoods for different severity levels. This
probabilistic framework provides a structured basis for comparing relative risk
across subregions and offers empirical insights relevant for local authorities,
financial institutions and cross-border security planning [2, 5].
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Because no unified or publicly available database reports the exact number of
ATMs located specifically within the Euroregion Beskydy, it was necessary to
estimate this value indirectly. National ATM statistics for Slovakia, the Czech
Republic and Poland are available, but they are not disaggregated to the micro-
regional or Euroregional level. To address this gap, the study applied proportional
estimation methods based on population size, territorial area and the number of
municipalities in each national part of the Euroregion.

1. Methodology

This study applies a multi-step quantitative approach to estimate the likelihood of
physical attacks on Automated Teller Machines (ATMs) in the cross-border
Euroregion Beskydy. The methodological procedure consists of three core
components:

e Estimating the number of ATMs located in the Slovak, Czech and Polish
parts of the Euroregion.

e Defining a baseline attack rate derived from European trends.

e Applying a Poisson probability model to calculate the expected likelihood of
future attacks in each subregion.

1.1 Estimating the Number of ATMs in the Euroregion

ATM availability was modelled indirectly, since no unified ATM database exists
at the Euroregional level. ATM counts were estimated using three proportional
methods, each based on a different structural characteristic:

e Population,
e Territory (km?),
e Territorial units.

National baselines for ATM density were derived from official statistics for
Slovakia, the Czech Republic and Poland, covering:

e ATM per 100 000 inhabitants,
e ATM per 100 km?,

e ATM per municipality.

These values were then applied to the respective population, area and number of
municipalities inside the Euroregion Beskydy. Because population proportion
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offered the most balanced representation of service demand, the population-derived
estimates were selected as the primary figures for subsequent risk modelling.

1.2 Establishing the Baseline Attack Rate

To model the expected frequency of ATM attacks, the study used a unified
physical attack rate representing the proportion of ATMs affected by any form of
physical attack (including vandalism, burglary, explosive manipulation, or forced
entry). Numbers in EAST report from 2025 were inserted to below formula to
calculate the physical attack rate on ATM. Subsequently, total number of ATMs was
also used from another EAST article.

. o, . Number of physical attacksin a year .
Physical attack rate = _ (1)
: Total number of ATMs o

Physical attack rate value will be used in Poisson prediction formula.

1.3 Poisson Model for Risk Estimation

To estimate the likelihood of physical attacks on ATMs within the Euroregion
Beskydy, the study uses a Poisson probability model. The Poisson distribution is
appropriate for modelling low-frequency, discreet, and independent events occurring
over a fixed time interval, which aligns with the characteristics of physical attacks
on ATMs. Poisson formula gives the probability of observing exactly k events when
the expected number of events is A [5]:

Ak
g A"

k!

P(X=k)= (2)
Where:

e X=number of events (attacks),

e k= specific number of events (0,1,2,3, ...),

e A= the expected number of events in a given time period,

e = Euler’s number [5].
The Poisson model requires an expected annual event frequency A for each
subregion.

This value is derived as [5]:

A = physical attack rate X number of ATMs (3)
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To compute the probability of at least one event [5]:
Pxz1)=1-e" @

To compute the probability of zero events [5]:

P(Xx=0)=e* (5)
2. Results

To estimate how many ATMs are in the Euroregion Beskydy, it was necessary to
collect several basic national-level indicators from Slovakia, the Czech Republic and
Poland. These included the total number of ATMs, population size, territorial area
and the number of municipalities in each country. An overview of these baseline
indicators is presented in Table 1, which summarizes the national context required
for further calculations.

Table 1: National baseline indicators for Slovakia, the Czech Republic and Poland

Country ATMs | Population | Area | Municipalities
Million) | ™)
Em Slovakia 2,700 5.47 49,035 2,891
R Czech Republic 5,432 10.60 78,871 6,258
mm Poland 20,741 38.14 312,696 43,000

Source: [6-15]

Because ATM data is not available directly for the Euroregion, ATM numbers
must be estimated using national densities. These density measures—ATMs per
population, area and municipality—are shown in Table 2, which illustrates how
ATM accessibility differs across the three countries. After gathering these baseline
indicators, it became possible to calculate how many ATMs statistically belong to
each part of the Euroregion (chapter 2.1), which then enabled the computation of the
expected annual event frequency A (chapter 2.2) and the subsequent application of
the Poisson model (chapter 2.3).
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Table 2: ATM density indicators (ATMs per population, area and municipality)

Country ATMs /100,000 | ATMs /100 ATMs /
inhabitants km? municipality
Em Slovakia 49 5.5 0.9
R Czech Republic 51 6.8 0.9
mm Poland 54 6.6 0.5

Source: Author’s own calculations

Table 2 shows that ATM availability is broadly comparable in Slovakia and the
Czech Republic, which both exhibit similar densities per population, area and
municipality. Poland records slightly higher values per population and per area,
although its lower number of ATMs per municipality reflects its much larger
administrative units. Overall, ATM density across all three countries suggests a
relatively even distribution of financial infrastructure within the Euroregion
Beskydy.

2.1 Estimating the number of ATMs in Euroregion Beskydy

To obtain these estimates, it was first necessary to determine how the Euroregion
is structured in terms of territorial size, population and number of municipalities in
each national part. Table 3 presents these baseline indicators for the Slovak, Czech
and Polish parts of the Euroregion Beskydy. As shown in the table, the three
subregions differ substantially in both population density and administrative
fragmentation, which directly affects the distribution of financial infrastructure in
cross-border regions.

Table 3: Baseline indicators for the Slovak, Czech and Polish parts of the Beskydy

Euroregion Beskydy
Country Area (km?) Population | Municipalities
(thousands)
Em Slovakia 2 083 295 78
R Czech Republic 972 161 63
mm Poland 3037 720 30

Source:[16]

Using these baseline indicators together with national ATM densities (ATMs per
100,000 inhabitants, per 100 km? and per municipality), it then became possible to
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approximate how many ATMs statistically fall within each national part of the
Euroregion.

These calculations are summarized in Table 4, which shows the estimated
number of ATMs located within the subregions of the Euroregion Beskydy.

Table 4: Estimated number of ATMs located within the subregions

Euroregion Beskydy — ATM estimation
Country ATMs
Em Slovakia 144
R Czech Republic 82
mm Poland 389

Source: Author’s own calculations
2.2 Defining the base attack rate and annual event frequency A

To quantify the expected frequency of physical attacks on ATMs, a unified
annual physical attack rate was adopted for all three subregions. According to the

EAST 2025 report, there were 5,953 physical attacks on ATMs in the European
Union, with a total stock of 339,794 ATMs in operation. The annual physical attack

rate r was therefore calculated as [2, 17]:

o 5953
~ 339,794

¥ 0.017. (5)

Physical attack rate = 0.017

This means that statistically 1.7% of all ATMs experience a physical attack per
year. Using this rate, the expected annual number of attacks (A) for each subregion
was calculated using:

Atsiy = 0017 x 144 = 2,448 ®
Agezy= 0.017 x 82 = 1.394 @
Agpry = 0.017 x 389 = 6.613 @)

These A values represent the expected number of physical attacks per year for
each national part of the Euroregion Beskydy.
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2.3 Applying a Poisson probability model

Physical attacks on ATMs are rare, discrete events that can be treated as
statistically independent within a given year. For this reason, the number of attacks
in each subregion of the Euroregion Beskydy was modelled using a Poisson
distribution.

Probability of at least one attack in a year:

Arotat} = Atsk} + Atczy + Agpry = 10.455 (9)
P(Xx 21)= 1 — el-10435} = 0,99997 (8)

Probability of at least one attack in Euroregion Beskydy next year is 99.99 %

Table 5 summarizes the cumulative Poisson probabilities P{X = k)for the

occurrence of at least k physical ATM attacks per year in each national subregion of
the Euroregion Beskydy. The results clearly show substantial regional differences in
the expected frequency and severity of attack events.

Table 5: Cumulative Probability of ATM Attacks in the Euroregion Beskydy (1-5)

Euroregion Beskydy
Country PX>1) PX>2) PX>3) PX>4) P(X>5)
Em SR 91.35% 70.19% 44.28% 23.14% 10.20%
e CZ 75.19% 40.61% 16.51% 531% 1.40%
== PL 99.87% 98.98% 96.04% 89.57% 78.87%

Source: Author’s own calculations

The cumulative probability patterns reveal a clear gradient of risk across the
Euroregion Beskydy. While all subregions show a reasonable likelihood of at least
one attack per year, only the Polish area demonstrates a substantial probability of
high-frequency attack events. Slovakia occupies a middle position, and the Czech
subregion shows comparatively low and rapidly declining probabilities. Table 6
further expends probability of more attacks across the Euroregion Beskydy.
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Table 6: Cumulative Probability of ATM Attacks in the Euroregion Beskydy (6-10)

Euroregion Beskydy
Country P(X=>6) PX=>7) P(X>8) PX>9) P(X>10)
Em SR 3.86% 1.28% 0.38% 0.099% 0.023%
e CZ 0.31% 0.061% 0.010% 0.0016% 0.0002%
== PL 64.72% 49.12% 34.38% 22.20% 13.25%

Source: Author’s own calculations

Table 7 shows the probability of observing zero physical ATM attacks per year
in each national part of the Euroregion Beskydy. The results indicate strong
differences in risk levels.

Table 7: Probability of zero ATM attacks for next year

Part of Beskydy P(X=0)
Beskydy 0.0029%
Em Slovakia 8.65%
Rm Czech Republic 24.81%
mm Poland 0.13%

Source: Author’s own calculations

Limitations of the Poisson Method:

e Assumes independence of events — real ATM attacks may occur in clusters
or be carried out by the same offenders,

e Assumes a constant attack rate — in reality, crime levels change with
policing, technology, or offender behavior,

e Assumes equal probability across all ATMs — does not account for local
risk factors (isolation, visibility, security level),

e Cannot model seasonal or temporal patterns — attacks may peak at
specific times, which Poisson cannot reflect,

e Does not capture spatial variation — regional hotspots or border effects are
ignored,

e Sensitive to inaccuracies in A — if ATM counts or attack rates are estimates,
all results inherit that uncertainty.
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Conclusion

The results of this study demonstrate clear differences in the expected frequency
of physical attacks on ATMs across the Slovak, Czech, and Polish parts of the
Euroregion Beskydy. Using a regionally adjusted attack rate derived from EAST
statistics, the analysis shows that the Polish subregion containing the highest
estimated number of ATMs, also exhibits the highest risk profile. The probability of
experiencing at least one physical attack per year in Poland exceeds 99%, and the
probability of five or more attacks is approximately 79%, indicating a sustained and
significant threat to financial infrastructure.

By contrast, the Slovak subregion shows a lower but still meaningful level of
risk: the likelihood of at least one attack is approximately 91%, while the chance of
five or more attacks drops to approximately 10%. The Czech subregion presents the
lowest exposure, with a 75% probability of at least one annual attack and only 1%
likelihood of five or more incidents. These differences illustrate how ATM density,
population distribution, and infrastructure concentration shape the vulnerability of
each part of the Euroregion.

Overall, the Poisson modelling approach proved useful for identifying structural
exposure to ATM attacks, even under conditions where incident data are scarce.
While the model has limitations, such as assuming independence of events and equal
risk across all ATMs, it offers a practical framework for estimating relative risk and
guiding preventive measures. The findings highlight the need for targeted
interventions, particularly in the Polish and Slovak parts of the Euroregion, where
the probability of repeated attacks is considerably higher.
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Abstrakt. Prispevok sa zameriava na skiimanie nazorov obyvatelov pohrani¢ne;
obce Ubla k hromadnému prilevu cudzincov na tzemie Slovenskej republiky, so
zameranim na prichod odidencov z Ukrajiny v dosledku vojnového konfliktu.
Vzhladom na bezprostrednt blizkost” Statnej hranice patri obec medzi tizemia, kde
sa dosledky migracnych pohybov prejavujii najintenzivnejsSie a priamo ovplyviiuju
kazdodenny zivot miestnych obyvatelov. Cielom prispevku je poukazat na
dolezitost” vnimania subjektivnych nazorov miestneho obyvatel'stva, najmé pokial
ide o pocit bezpecia, kvalitu Zivota a socialnu stabilitu v obci. Subjektivne postoje
obyvatelov zohravaju vyznamni ulohu pri hodnoteni dopadov migracnych
procesov, ked’ze prave ony formuju mieru akceptacie novych skupin, doveru v
institacie a celkovi spolocenskll klimu v pohrani¢nych regionoch. Zohl'adnenie
tychto postojov je nevyhnutné pre lepSie porozumenie lokalnych reakcii na
mimoriadne migracné situacie a predstavuje dolezity vychodiskovy bod pre tvorbu
opatreni zameranych na posilnenie bezpecnosti, socidlnej sudrznosti a kvality Zivota
v dotknutych komunitach.

Kracové slova: civilna ochrana, mimoriadna udalost’, kvalita Zivota, bezpecnost’,
migracia.

Abstract. The paper focuses on examining the views of residents of the border
municipality of Ubl'a regarding the mass influx of foreign nationals into the territory
of the Slovak Republic, with particular emphasis on the arrival of displaced persons
from Ukraine as a result of the armed conflict. Due to its immediate proximity to the
state border, the municipality belongs to areas where the impacts of migration
movements are most pronounced and directly affect the everyday lives of local
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residents. The aim of the paper is to highlight the importance of considering the
subjective perceptions of the local population, particularly with regard to feelings of
safety, quality of life, and social stability within the municipality. Subjective
attitudes of residents play a significant role in assessing the impacts of migration
processes, as they shape the level of acceptance of new groups, trust in institutions,
and the overall social climate in border regions. Taking these perceptions into
account is essential for a better understanding of local responses to extraordinary
migration situations and represents an important starting point for the development
of measures aimed at strengthening security, social cohesion, and quality of life in
the affected communities.

Keywords: Civil protection, Emergency situation, Quality of life, Security,
Migration..

JEL Classification: 120, F52, H12

Uvod

Migracné pohyby su ako socialne procesy odpoved’ou na zlozité ekonomické,
ekologické, socialne a kultiirne, nabozenské, etnické a politické podmienky a vyzvy,
v konzekvencii ¢oho migracia postupne prenikd do vsetkych sfér zivota [1].
Motivacie pre migraciu su pritom rdzne, avSak vSeobecne je ich mozné identifikovat’
v ramci piatich primarnych kategérii, a sice materialne zlepSenie, riadenie rizik,
symbolické uspokojenie, socidlne prepojenie a vyhybanie sa hrozbam, pri¢om prave
snaha vyhybat’ sa hrozbam rezonuje a s najvdcsou pravdepodobnostou rezonovat’ i
bude vzhl'adom na, nielen rastuce obc¢ianske nasilie, ale i klimatické zmeny [2,3]. V
tejto suvislosti je potrebné spomenut’ i medzinarodnu migraciu, ktora predstavuje
isty typ priestorovej mobility populécie, ktorej primarnym faktorom je cezhrani¢ny
pohyb 0s6b so zamerom usadit’ sa na isty Cas v inej krajine [4].

Migracia a utecCenci st v suCasnosti ¢asto diskutované pojmy, ktoré nadobudaju
novy vyznam, najmd v eurdpskom kontexte. Podla Kadlecikova (2016), ide o
mimoriadne intenzivny jav, ktory ovplyviiuje prakticky vSetky oblasti
spoloCenského zivota. Zatial ¢o migracia moze prindSat’ pozitivne efekty, ako je
ekonomicky rozvoj ¢i Sirenie inovacii, jej negativna stranka je Casto spajana s
masovym presunom obyvatel'stva z menej rozvinutych krajin do ekonomicky
stabilnejSich Statov, ktoré svojim obCanom garantuju vysSiu kvalitu Zivota [5].
Ekonomicky prospech vSak nie je jedinym faktorom, ktory niti 'udi migrovat, ¢o
jasne dosvedcuju udalosti poslednych rokov, na ktoré upozoriiuju i Rayevnyevaova
a kol. (2023). Autori Rayevnyevaova a kol. (2023) prizvukuji, ze proces
globalizacie a vojna na Ukrajine ukazuju, Ze migracia je jednym z najsilnejsich
globalnych trendov modernej ekonomiky. Motivacii, ktoré podporuju tento globalny
trend, ako bolo spomenuté, je viacero, avsak zaroven je mozné tvrdit, ze motivacie k
migracii definuje samotny typ migracie [6].
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1. Vplyv prilevu cudzincov na kvalitu Zivota obyvatel’ov

Stiglitz a kol. (2009, s. 41) uvadzaju: ,Kvalita zivota je SirSi pojem ako
ekonomicka produkcia a zivotna troven. Zahina cely rad faktorov, ktoré ovplyviujua
to, ¢o si na zivote cenime, a siaha aj za jeho materidlnu stranku* [7]. Uvedené
dosvedcuje i definicia kvality Zivota podl'a Svetovej zdravotnickej organizacie, ktora
ju vymedzuje z pozicie jednotlivca ako vnimanie vlastnej pozicie v Zivote s
ohl'adom na hodnotové a kultirne systémy, v ramci ktorych jednotlivec Zije, ale
suc¢asne 1 v interakcii k jednotlivcovym Standardom, ocakévaniam, zaujmom
a cielom [8]. VécsSina odbornikov pritom vnima meranie kvality Zivota nielen ako
dynamicky, ale i ako subjektivny koncept, pricom subjektivny koncept mapuje
nazory jednotlivcov, zatial’ ¢o dynamicky koncept podlieha zmene v Case, a preto je
nutné merat’ ho isté obdobie, no napriek tomu je subjektivny koncept nevyhnutny,
avSak nie postacujuci, v dosledku coho je vhodné zohladnovat subjektivny i
objektivny koncept merania kvality Zivota [9].

Zdrojom tdajov pre meranie kvality Zivota, najma jej subjektivnej stranky, mozu
byt pritom rozne databazy, ako napriklad EU SILC (EU Statistics on Income and
Living Conditions) alebo rézne prieskumy medzi obyvateI'mi. Eurépska tnia (EU)
navyse uz zopar rokov realizuje prieskum verejnej mienky Eurobarometer, pricom
jednou zo sfér Eurobarometra je i spokojnost’ obyvatel'ov Eurdpskej unie s mestom,
v ktorom ziju. Organizacia pre hospodarsku spolupracu a rozvoj (OECD) pravidelne
mapuje zhodnotenie indexu kvality zivota v ramci vSetkych clenskych krajin,
priCom zaujimavostou je to, ze OECD tento index zhodnocuje primérne z
perspektivy obyvatel'a danej krajiny.

Hromadny prilev cudzincov je v poslednom obdobi prirodzenou sucast'ou
denného diania v mnohych krajinach, predovSetkym v désledku tniku tychto
cudzincov zo svojich domovskych krajin, postihnutych vojensky konfliktom.
Sposob, akym ovplyviuje tento prilev cudzincov kvalitu Zivota verejnosti v ramci
hostitel'skych krajin, bolo smerodajné pre viacero $tudii. Mnohé $tudie sa pritom
zaoberali vplyvom prilevu cudzincov na kvalitu zivota hostitel'skej krajiny, pricom
boli napriklad preukézané pozitivne G¢inky imigracie na domace zarobky pozitivny
a silny vplyv pristahovalectva na blahobyt domorodcov, ale i to, Ze migracia ma sice
pozitivny vplyv na HDP hostujucej krajiny, no negativny vplyv na aktivne
obyvatel'stvo [5,9,10].

Postojmi obyvatelov hostitel'skych krajin k prilevu cudzincov, ale i dovodmi
tychto ich postojov, sa zaoberalo mnoho Studii, Bansak a kol. svojou Stadiou
zistovali, aké typy ziadatelov o azyl Eurdpania akceptuji, v zdujme Coho autori
zrealizovali experiment, na ktorom participovalo 18 000 opravnenych volicov v 15
europskych krajinach. Participanti mali vyhodnotit’ 180 000 profilov Ziadatel'ov o
azyl. Zistenia Bansaka a kol. naznacili, Ze najviac nakloneni boli participanti
ziadatelom o azyl, ktori disponuju vysSou predikovanou zamestnatelnostou,
vierohodnymi a zavaznymi dovodmi pre azyl a st krestania (primarne nemalo ist’ o
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moslimov). Tento prieskum naznacil pomerne striktny postoj voci naboZenstvu,
zavaznym dovodom pre imigraciu ale i predpokladov Ziadatel'ov nebyt’ odkazani na
pomoc hostitel'skej krajiny. Vsetky tieto postoje boli identifikované nezavisle od
sledovanych premennych, vratane politického presvedcenia [11].

Ferwerda a kol. (2017) sa zasa zamerali na Spojené Staty americké, a sice na
obdobie, kedy prezident Donald Trump podpisal kontroverzny vykonny prikaz na
zniZenie prilevu uteCencov do Spojenych Statov. V ramci tohto prieskumu sa autori
snazili pochopit’ postoje americkych obcanov k presidlovaniu ute¢encov, priCom ich
zistenia poukazali na kolektivny problém, a sice Ze americki obcania stistavne menej
podporuju presidlovanie v ramci svojich vlastnych komunit ako presidlovanie inde
v krajine. Medzi d’alSie zistenia patri napriklad, ze ohrozujuce medidlne ramce
vyrazne znizuju podporu pre narodné aj miestne presidlovanie, medialne ramce,
ktoré vyvracaju presvedCenie, ze uteCenci si hrozbou, nemaju vyrazny vplyv a
americki obCania v ramci okresov s hustym osidlenim uteCencami menej reaguju na
ohrozujice ramce, Co naznacuje, ze vzdjomnd blizkost moéze znizit vplyv
vnimanych bezpecnostnych hrozieb. Je vel'mi pravdepodobné, ze medialne dianie
skuto¢ne dokéze vo vyznamnej miere ovplyviiovat’ verejnil mienku, avSak sucasne
je prinosné zistenie, Ze suzitie s imigrantami v ramci okresov dokaze odburavat
predsudky [12].

2. Nazor obyvatelov v pohrani¢nych oblastiach na Slovensku

Vychodiskom pre dalSie smerovanie prace bol sucasny stav rieSengj
problematiky doma a v zahrani¢i, komunikovany v tvode prispevku, ktorého
vystupy a zistenia formovali samotny problém prace v zneni: ,,Ako obyvatelia Uble
hodnotia vplyv prilevu cudzincov na svoju kvalitu Zivota a aky postoj maju k tymto
cudzincom, s dorazom na cudzincov z Ukrajiny?“. Pre sledovanie vplyvu prilevu
utecencov z vojnou zasiahnutej Ukrajiny na kvalitu zivota obyvatel'ov hostitel'ske;
krajiny bola vybrana obec Ubla. Obec Ubla sa nachadza na vychode Slovenskej
republiky na hraniciach s Ukrajinou. Administrativne patri pod okres Snina v
Presovskom samospravnom kraji. PoCet obyvatel'ov obce je 774 o0sob s hustotou
obyvatel'stva 27 obyvatel'a / km2. Celkova rozloha obce je 29 km2 (Ubl’a, 2021). Na
hraniciach katastralneho izemia obce sa nachadza cestny hrani¢ny prechod Ubla -
Malyj Bereznyj. Prave tento hrani¢ny prechod bol jednym z najvytazenejSich. Boli
stanovené 3 vyskumné otazky:

e Vyskumnd otazka 1: Aky postoj maji obyvatelia Uble k hromadnému
prilevu cudzincov, s apelom na cudzincov z Ukrajiny, v zavislosti od
svojho vzdelania?

e Vyskumnd otazka 2: Ako vplyva hromadny prilev cudzincov na kvalitu
zivota obyvatelov Uble z perspektivy samotnych obyvatelov Uble a s
ohl'adom na ich zamestnanecky status?
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e Vyskumnd otazka 3: Ako vnimaju obyvatelia Uble systém riadenia
mimoriadnej udalosti v suvislosti s hromadnym prilevom obyvatel'ov
Ukrajiny na Slovensko?

Po overeni vyskumnych hypotéz je d’alej potrebné zodpovedat’ vyskumné otazky.
Vyskumné otazky 1-3 sa vyhodnocuju na zéklade poloziek dotaznika. Vyhodnotenie
prvej vyskumnej otazky: ,,Aky postoj maju obyvatelia Uble k hromadnému prilevu
cudzincov, s apelom na cudzincov z Ukrajiny, v zavislosti od svojho vzdelania?“,
ukézalo Ze:

e obyvatelia so stredoSkolskym vzdelanim s maturitou majii v majorite
negativny nazor na hromadne prichadzajucich cudzincov na Slovensko,
zatial o obyvatelia s VS vzdelanim ho maju vo vi¢sine Ciastotne
pozitivny;

e obyvatelia so stredoskolskym vzdelanim s maturitou suhlasia s tym, Ze
Slovensko by malo prijimat’ takych cudzincov, ktori maji na Slovensku
potencidl zamestnat’/Studovat’, maju zavazné dovody pre odchod z vlasti,
vyznavaju bezné nabozenstvo pre SR, zatial &o obyvatelia s VS
vzdelanim s uvedenym skor suhlasia;

e obyvatelia so stredoskolskym vzdelanim s maturitou v majorite
nesuhlasia s tym, Ze vznik vojnového konfliktu na Ukrajine je vhodny
dovod na prichod ukrajinskych obcCanov na Slovensko, zatial ¢o
obyvatelia s VS vzdelanim s uvedenym skor stihlasia;

e obyvatelia so stredoskolskym vzdelanim s maturitou skor sthlasia s tym,
ze odidenci z Ukrajiny by mali mat’ pristup ku vzdelaniu i k zdravotne;j
starostlivosti na Slovensku, pric¢om obyvatelia s VS vzdelanim s
uvedenym v majorite sthlasia;

e obyvatelia so stredoskolskym vzdelanim s maturitou skor stihlasia, Ze ich
nazor na prijimanie cudzincov na Slovensko ovplyviiuji nazory
politickej strany i informacie v médiach, s ktorou sympatizuju, zatial’ co
obyvatelia s VS vzdelanim s uvedenym v majorite jednozna¢ne
nesuhlasia;

e obyvatelia Uble maju, bez ohladu na vzdelanie, negativny postoj ku
hromadnému prijimaniu cudzincov, ak nadobudnu presvedcenie, Ze su
hrozbou pre ich pocit bezpecia na Slovensku.

Vyhodnotenie druhej vyskumnej otazky ,,Ako vplyva hromadny prilev cudzincov
na kvalitu Zivota obyvatelov Uble z perspektivy samotnych obyvatel'ov Uble a s
ohl'adom na ich zamestnanecky status?* ukazalo, ze:

e nezamestnani obyvatelia suhlasia s tym, Ze hromadne prichadzajtci
cudzinci ovplyviuji  vysku zarobkov na Slovensku klesajucou
tendenciou a zaroven obsadzuju volné pracovné miesta, zamestnani s
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uvedenym skor suhlasia, zatial ¢o podnikatelia vyjadrili v majorite
jednoznacny nestihlas s ovplyviovanim vysky zarobkov a skor nesthlas
s obsadzovanim vol'nych pracovnych miest;

nezamestnani obyvatelia nestihlasia s tym, ze hromadne prichadzajuci
cudzinci dokazu Slovensko kultirne obohatit’ ¢i podporit’ slovensku
ekonomiku, priCom v majorite skor nestihlasia i zamestnani, zatial' ¢o
podnikatelia skor sthlasia, Ze hromadne prichadzajici cudzinci mozu
Slovensko kultirne i ekonomicky obohatit’;

zamestnani a nezamestnani obyvatelia v majorite sthlasia s tym, ze
hromadne prichadzajuci cudzinci su hrozbou infekénych ochoreni pre
Slovensko a Ze naru$aju ich pocit bezpecia, ¢o modze byt i dévodom,
pre¢o charakterizuji zmenu svojej celkovej Zivotnej spokojnosti v
majorite ako negativnu, zatial ¢o vécSina podnikatelov sa vo vicSine
nevie vyjadrit’ k tomu, ako sa zmenila ich celkova Zivotna spokojnost’ po
hromadnom prichode cudzincov na Slovensko, avSak napriek tomu skor
suhlasia s tym, Ze hromadne prichadzajici cudzinci si hrozbou
infekénych ochoreni pre Slovensko. Podnikatelia d’alej skor nesuhlasia s
tym, Ze hromadne prichadzajuci cudzinci narusaju ich pocit bezpecia.

Vyhodnotenie tretej vyskumnej otazky: ,,Ako vnimaju obyvatelia Uble systém
riadenia mimoriadnej udalosti v suvislosti s hromadnym prilevom obyvatelov
Ukrajiny na Slovensko?*, ukazalo, Ze:

obyvatelia Uble boli skér komplexne nespokojni s prijatymi opatreniami
na zvladnutie krizovej situdcie suvisiacej s pociatoénym hromadnym
prilevom obyvatelov Ukrajiny na Slovensko, vo vsSeobecnosti boli
nespokojni i pocas trvania situacie, pricom ich spokojnost’ sa vyznamne
nezmenila ani dodnes, avSak v majorite prevlada skor nesuhlasny nazor;

¢o sa tyka zhodnotenia aktivity jednotlivych zloziek krizového riadenia
na hromadny prilev Ukrajincov na Slovensko, tak aktivitu obce hodnotia
obyvatelia Uble ako ¢iastoCne efektivnu, aktivitu okresu ako Ciastocne
neefektivnu, aktivitu S§tatu za absolutne neefektivnu, aktivitu
mimovladnych organizacii hodnotia obyvatelia Uble ako ciastocne
efektivnu, zatial' Co aktivitu dobrovolnikov hodnotia obyvatelia Uble v
majorite ako absolutne efektivnu;

obyvatelia Uble jednoznacne vnimaju ako zavazny problém (vzacna
zhoda naprie¢ celym vyskumnym suborom) zlyhanie $tatu vo veci
rieSenia hromadného prilevu Ukrajincov na Slovensko, ale i to, zZe nikto
nekomunikoval situaciu smerom k obyvatel'om;

obyvatelia Uble vyjadrili suhlasny nazor s tym, Ze zavaznym problémom
hromadného prilevu Ukrajincov na Slovensko bolo i neefektivne vyuzitie
poskytnutych zdrojov a nezapojenie do pomoci aktivnych ob¢anov;
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e obyvatelia Uble vnimaju ako zavazny problém hromadného prilevu
Ukrajincov na Slovensko i nekoordinovanost dopravy v obci od
zacCiatku;

e obyvatelia Uble v majorite vnimaji ako zévazny problém hromadného
prilevu Ukrajincov na Slovensko i neobmedzovanie hlu¢nosti a
svetelnosti v obci, pricom vSak na otazku, ¢i bolo zdvaznym problémom
i poskodenie obecnych budov, priestorov a ciest, nevedeli v majorite
odpovedat’. Nazory sa rozdelovali medzi skor suhlasim a nemam
vyhraneny nazor.

Zaver

Migracia, najmd ak ma charakter nahleho a masivneho prilevu, predstavuje
vyznamny faktor ovplyvnujici kvalitu zivota v hostitel'skych komunitach, obzvlast
v pohrani¢nych oblastiach. Skusenosti obyvatelov obce Ubla ukazuji, ze dopady
migracie nemozno vnimat’ vylucne prostrednictvom objektivnych ukazovatelov, ale
je nevyhnutné brat’ do tvahy aj subjektivne hodnotenia miestneho obyvatel'stva.
Prave tie vyrazne formuju celkovi spokojnost’, pocit bezpecia a socidlnu klimu v
obci. Vysledky poukazuju na to, Ze vnimanie migracie je zko prepojené s pocitom
ohrozenia, obavami o bezpecnost’, zdravotné rizika ¢i ekonomicku stabilitu, priCom
tieto obavy sa mézu lisit’ v zavislosti od socidlneho postavenia, Zivotnej situacie a
osobnych skusenosti jednotlivcov. Subjektivny pocit bezpecia sa ukazuje ako
kl'acovy prvok, ktory vyznamne ovplyviiuje postoje obyvatelov k migrantom a ich
ochotu akceptovat’ pritomnost” novych skupin v miestnom prostredi. Ak je tento
pocit naruSeny, dochddza aj k zhorSeniu vnimanej kvality Zivota, bez ohladu na
realnu mieru rizika. Zaroven sa potvrdzuje, Ze spdsob zvladania migracnej situacie
zo strany verejnych inStiticii ma zasadny vplyv na doveru obyvatelov v §tat,
samospravu a krizové riadenie. Nedostatocna komunikacia, nekoordinované
opatrenia ¢i slabé zapojenie miestnej komunity moézu prehlbovat’ pocity neistoty a
frustracie, zatial’ o viditeI'na pomoc, dobrovolnicka aktivita a efektivna spolupraca
na lokalnej urovni prispievaju k zmierfiovaniu negativnych vplyvov migracnej
zat'aze. Je mozné konstatovat’, Ze pri hodnoteni vplyvu migracie na kvalitu Zivota je
nevyhnutné klast’ déraz na subjektivne vnimanie miestnych obyvatelov, najmé v
oblasti bezpecnosti a kazdodenného fungovania obce. Tieto postoje predstavuju
dolezity zdroj informacii pre tvorbu verejnych politik a opatreni, ktoré¢ by mali
smerovat’ nielen k zvladaniu samotnej migracnej situacie, ale aj k posiliovaniu
socialnej sudrznosti, dovery a pocitu bezpecia v dotknutych oblastiach.

Grantova podpora

Prispevok bol vypracovany v ramci riesenia projektu KEGA 0512U-4/2025.

298



@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

Pouzita literatura

[1] Bade, K. J. (2015). Migration History. In J. D. Wright (Ed.), International
Encyclopedia of the Social & Behavioral Sciences (Second Edition) (pp. 446—
451). Elsevier. https://doi.org/10.1016/B978-0-08-097086-8.62091-3

[2] Massey, D. S. (2015). Migration: Motivations. In J. D. Wright (Ed.),
International Encyclopedia of the Social & Behavioral Sciences (Second
Edition) (pp. 452-456). Elsevier. https://doi.org/10.1016/B978-0-08-097086-
8.32090-6

[3] Gubas, F. (2016). EUROPSKA UTECENECKA KRiZA A ASPEKTY
POSKYTOVANIA ZDRAVOTNEJ STAROSTLIVOSTI MIGRANTOM A
UTECENCOM. Krizovy ManaZment, 15(1), Article 1.
https://doi.org/10.26552/krm.C.2016.1.54-59

[4] Ondrusek, M., & Markovi¢, A. (2010). MEDZINARODNA MIGRACIA AKO
ODOZVA NA DISPARITY V SOCIALNO-EKONOMICKOM ROZVOIJI
SVETOVYCH REGIONOV. Krizovy Manazment, 9(1), Article 1.
https://doi.org/10.26552/krm.C.2010.1.75-85

[5] Bakova, D. (2015). Historical context of migration and refugee in the world. In
Immigrants in the European Union: Proceedings from the international
conference, Piestany, Hotel Park Avenue, December 15, 2015 (pp. 75-90).
Danubius University, Faculty of Social Studies, Institute of Applied Ethics.

[6] Kadlecikova, J. (2016). Expert background on migration. In Reasonably about
migration: A manual for public event organizers [Online manual] (pp. 5-41).
Slovak Debate Association. http://cvek.sk/wp-
content/uploads/2016/02/Manua%CC%811 Rozumne-o-migracii_finalna-
verzia.pdf

[7] Rayevnyeva, O., Stryzhychenko, K., & Matusova, S. (2023). Impact of
Migration Processes on GDP. Engineering

[8] Stiglitz, P. J. E., Sen, P. A., & Fitoussi, P. J.-P. (n.d.). Report by the
Commission on the Measurement of Economic Performance and Social
Progress.

[9] Liba, J. (2016). Health education in school education (Ist ed.). PreSov:
University of Presov in PreSov, Faculty of Education. ISBN 978-80-555-1612-7.

[10] Koohi, F., Nedjat, S., Yaseri, M., & Cheraghi, Z. (2017). Quality of Life
among General Populations of Different Countries in the Past 10 Years, with a
Focus on Human Development Index: A Systematic Review and Meta-analysis.
Iranian Journal of Public Health, 46(1), 12-22.

[11]Bond, M., & Gaston, N. (2011). The Impact of Immigration on Australian-born
Workers: An Assessment Using the National Labour Market Approach.

299



https://doi.org/10.1016/B978-0-08-097086-8.62091-3
https://doi.org/10.1016/B978-0-08-097086-8.32090-6
https://doi.org/10.1016/B978-0-08-097086-8.32090-6
https://doi.org/10.26552/krm.C.2016.1.54-59
http://cvek.sk/wp-content/uploads/2016/02/Manua%CC%81l_Rozumne-o-migracii_finalna-verzia.pdf
http://cvek.sk/wp-content/uploads/2016/02/Manua%CC%81l_Rozumne-o-migracii_finalna-verzia.pdf
http://cvek.sk/wp-content/uploads/2016/02/Manua%CC%81l_Rozumne-o-migracii_finalna-verzia.pdf

@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

Economic Papers: A Journal of Applied Economics and Policy, 30(3), 400—413.
https://doi.org/10.1111/1.1759-3441.2011.00126.x

[12]Bansak, K., Hainmueller, J., & Hangartner, D. (2016). How economic,
humanitarian, and religious concerns shape European attitudes toward asylum
seekers. Science, 354(6309), 217-222. https://doi.org/10.1126/science.aag2147

[13]Ferwerda, J., Flynn, D. J., & Horiuchi, Y. (2017). Explaining opposition to
refugee resettlement: The role of NIMBYism and perceived threats. Science
Advances, 3(9), e1700812. https://doi.org/10.1126/sciadv.1700812

300


https://doi.org/10.1111/j.1759-3441.2011.00126.x
https://doi.org/10.1126/science.aag2147
https://doi.org/10.1126/sciadv.1700812

@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

E-FAKTUROWANIE
— VAT W ERZE CYFROWEJ

E-INVOICING
- VAT IN THE DIGITAL AGE
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Abstrakt. Polska w 2026 r. wprowadza Krajowy System e-Faktur (KSeF), ktory
stanowi kluczowy element cyfryzacji systemu podatkowego. Gléwnym celem
podjetych dziatan jest ograniczenie luki w podatku VAT, ktora zarowno w Polsce,
jak 1 innych panstwach UE, prowadzi do znacznych uszczuplen dochodéw
budzetowych. Celem niniejszego artykutu jest przedstawienie dziatan majacych na
celu ograniczenie luki w podatku VAT, podjetych w Polsce w latach 2016-2026, ze
szczegolnym uwzglednieniem e-fakturowania.

Kracové slova: luka w podatku VAT, e-faktura, uczelnianie systemu podatkowego.

Abstract. In 2026, Poland introduces Krajowy System e-Faktur (KSeF), which is a
key element of the digitization of tax system. The main objective of the measures
taken is to reduce the VAT gap, which leads to significant reductions in budget
revenues both in Poland and in other EU countries. The aim of this article is to
present the actions taken in Poland in the years 2016-2026 to decrease the VAT gap,
with particular emphasis on e-invoicing.

Keywords: VAT gap, e-invoice, tax system reforms
JEL Classification: H21, H26, H25.

Wstep

Podatek od towaréw i ustug (VAT) stanowi jedno z kluczowych zrodet
dochodéw budzetowych panstwa, a jego efektywno$¢ ma istotne znaczenie dla
stabilnosci finansow publicznych. W ostatnich latach szczegdlna uwage poswieca
si¢ zjawisku luki w podatku VAT, rozumianej jako réznica pomig¢dzy teoretycznymi
a faktycznymi wpltywami z tego podatku.. Polska, podobnie jak inne panstwa
cztonkowskie Unii Europejskiej, przez diugi czas zmagata si¢ z relatywnie wysokim
poziomem luki VAT. W odpowiedzi na te wyzwania wprowadzono szereg dziatan
legislacyjnych 1 organizacyjnych majgcych na celu uszczelnienie systemu
podatkowego. Szczegdlng rolg w tym procesie odgrywa postepujaca cyfryzacja
administracji  skarbowej. Rozw6j narzedzi informatycznych  umozliwit
skuteczniejsze  monitorowanie obrotu  gospodarczego oraz identyfikacje
nieprawidlowos$ci podatkowych. Jednym z kluczowych elementoéw tej transformacji
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jest wdrazanie systemow e-fakturowania. Elektroniczne faktury pozwalaja na
automatyzacj¢ procesow rozliczeniowych oraz zwigkszenie transparentnosci
transakcji. System e-faktur stanowi istotne wsparcie w walce z oszustwami
podatkowymi, w tym z wyludzeniami podatku VAT. Jednocze$nie rodzg one nowe
wyzwania natury prawnej, technicznej oraz organizacyjnej. Analiza wptywu e-
fakturowania na poziom luki VAT wymaga uwzglednienia specyfiki krajowego
systemu podatkowego. znaczenia e-fakturowania w kontekScie uszczelniania
podatku VAT w Polsce w erze cyfrowe;.

1. Luka w podatku VAT w Polsce

Pojecie luki w podatku VAT odnosi si¢ do réznicy migdzy teoretycznymi
wpltywami z podatku na podstawie danych makroekonomicznych a faktycznie
zrealizowanymi dochodami budzetowymi, co obrazuje stopien niesciggalnosci i
niezgodnos$ci podatkowej. Metodyka szacowania luki VAT w Polsce opiera si¢ na
tzw. podejSciu odgornym (top-down) z wykorzystaniem danych rachunkow
narodowych publikowanych przez GUS, umozliwiajagc poréwnanie potencjalnych i
rzeczywistych wplywow podatkowych. Analizy danych (wykres 1) wskazuje, ze
Polska od poczatku 2000 r. do 2024 r. przeszta od wysokiej luki VAT typowej dla
gospodarek transformujacych sie, przez okres sukcesywnego jej ograniczania, az do
wyzwan wynikajacych z cyklicznych zmian ekonomicznych 1 zawirowan
systemowych.

Obrazok 1: Luka w podatku VAT w Polsce w latach 2000-2024
Zdroj: Opracowanie wlasne na podstawie: (CASE, 2025)

Dhugoterminowe ograniczanie luki VAT pozostaje kluczowym celem polityki
fiskalnej, poniewaz stabilne i wysokie wplywy z tego podatku sa istotne dla
rownowagi budzetowej i finanséw publicznych (Hoza, 2022).

Podsumowujac, luka VAT w Polsce w latach 2000-2024 charakteryzowatla si¢
znacznymi  fluktuacjami, ktore byly efektem  zard6wno  czynnikoéw
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makroekonomicznych wptywajacych na $ciagalnos¢ podatku, jak i podjetych
dziatan majacych na celu ograniczenie naduzy¢ w tym podatku.

2. Uszczelnianie podatku VAT w Polsce

Uszczelnianie podatku od towaréw i ustug w Polsce stanowito jeden z
kluczowych kierunkéw reform systemu podatkowego w ostatnich latach. Dziatania
te zostaly wprowadzone w odpowiedzi na znaczaca skal¢ luki VAT, wynikajaca z
oszustw podatkowych, agresywnej optymalizacji oraz dziatalno$ci w szarej strefie
(wykres 2).

Obrazok 2: Etapy uszczelnienie Polskiego systemu podatkowego
Zdroj: Opracowanie wiasne

Jednym z podstawowych instrumentéw byto wprowadzenie Jednolitego Pliku
Kontrolnego (JPK), umozliwiajacego organom podatkowym biezgcg analiz¢ danych
ksiggowych podatnikéw. Istotng role odegrato rowniez wdrozenie mechanizmu
podzielonej ptatnosci (split payment), ktory ograniczyl mozliwos¢ wytudzania
podatku poprzez kontrole przeptywu $rodkow pienigznych. Kolejnym dziataniem
byto utworzenie systemu STIR, stuzacego do monitorowania transakcji bankowych i
identyfikacji podejrzanych operacji finansowych. W ramach uszczelniania VAT
wprowadzono takze obowiagzek raportowania schematow podatkowych (MDR),
zwigkszajacy transparentnos¢ dziatan podatnikow. Znaczace znaczenie miato
zaostrzenie sankcji karnoskarbowych za przestgpstwa zwigzane z wyludzeniami
VAT. Administracja skarbowa zostala wzmocniona organizacyjnie poprzez
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utworzenie Krajowej Administracji Skarbowej, integrujacej dotychczasowe shuzby
podatkowe i celne. Wprowadzono rowniez rejestr podatnikow VAT oraz tzw. bialg
liste podatnikéw, co utatwilo weryfikacje kontrahentow. Dziatania legislacyjne
objety takze ograniczenie rozliczen kwartalnych oraz skrocenie terminow zwrotu
VAT podlegajacych kontroli. Rozszerzono zakres odpowiedzialnosci solidarnej w
obrocie towarami wrazliwymi. Wprowadzono obowigzek stosowania kas
rejestrujacych online w wybranych branzach szczegodlnie narazonych na naduzycia.
Istotnym elementem bylo rowniez zwigkszenie wykorzystania narze¢dzi
analitycznych i informatycznych w kontroli podatkowej. Dziatania te byly
wspierane przez wspotprace miedzynarodowg w zakresie wymiany informacji
podatkowych.

4. System e-faktur

E-fakturowanie stanowi jeden z kluczowych elementéw globalnej cyfryzacji
systemow podatkowych i finansowych. Na $wiecie jest ono wdrazane zarowno w
formie dobrowolnej, jak i obligatoryjnej, w zaleznosci od modelu administracji
publicznej oraz poziomu rozwoju infrastruktury cyfrowej. Pionierami
obowigzkowego e-fakturowania byly kraje Ameryki Lacinskiej, takie jak Brazylia,
Meksyk i Chile, gdzie systemy te staly si¢ narzedziem skutecznej walki z
oszustwami podatkowymi. W panstwach tych dominujg scentralizowane modele
raportowania, oparte na biezgcej transmisji danych do administracji skarbowe;.

W Unii Europejskiej e-fakturowanie rozwija si¢ stopniowo, z uwzglednieniem
harmonizacji przepiséw i zasad jednolitego rynku. Dyrektywa 2014/55/UE odegrata
istotng role w upowszechnieniu e-fakturowania w zamowieniach publicznych. Coraz
wigcej panstw czlonkowskich wprowadza krajowe systemy e-faktur jako element
strategii uszczelniania podatku VAT. Przyktadem sa Wtochy, Francja oraz Polska,
ktére wdrazaja modele oparte na centralnych platformach panstwowych. W Azji e-
fakturowanie rozwija si¢ dynamicznie, szczegdlnie w Chinach, Indiach i Korei
Potludniowej, gdzie taczy si¢ z szeroka cyfryzacja administracji publicznej. W
Stanach Zjednoczonych e-fakturowanie ma charakter glownie rynkowy i
dobrowolny, bez jednolitego systemu federalnego. Globalnym trendem jest rosnaca
standaryzacja formatéw danych oraz interoperacyjnos$¢ systemow transgranicznych.
E-fakturowanie sprzyja automatyzacji procesow ksiegowych i redukcji kosztow
administracyjnych przedsi¢biorstw (Wille, 2025). Jednocze$nie jego wdrazanie
rodzi wyzwania zwigzane z ochrong danych, cyberbezpieczenstwem oraz
dostosowaniem matych podmiotow. Z perspektywy panstw systemy e-faktur
zwigkszaja transparentnos¢ obrotu gospodarczego i efektywnos¢ poboru podatkow.
W rezultacie e-fakturowanie staje si¢ powszechnym i strategicznym elementem
nowoczesnych systemow finansow publicznych na §wiecie.

W Polsce Krajowy System e-Faktur (KSeF) zostal wprowadzony w celu
ujednolicenia i cyfryzacji procesu wystawiania oraz obiegu faktur. Gtéwnym celem
systemu jest zwickszenie efektywnosci administracji podatkowej poprzez
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automatyzacje¢ kontroli rozliczen podatku od towaréw i ustug. KSeF ma rowniez na
celu ograniczenie naduzy¢ podatkowych, w szczegdlnosci wyludzen VAT, dzicki
biezacemu dostepowi organdw skarbowych do danych fakturowych. Idea systemu
opiera si¢ na centralnym repozytorium faktur ustrukturyzowanych, ktore sa
wystawiane 1 przechowywane w jednolitym formacie. Rozwigzanie to sprzyja
zwigkszeniu transparentnosci obrotu gospodarczego oraz poprawie jakosci danych
finansowych. KSeF wspiera standaryzacje procesow ksiegowych i upraszcza
wymian¢ dokumentoéw pomigdzy podmiotami gospodarczymi. Istotnym zalozeniem
systemu jest rowniez redukcja kosztow administracyjnych po  stronie
przedsigbiorcow oraz organdéw publicznych (MF, 2026). Wdrozenie KSeF wpisuje
si¢ w szerszg strategi¢ cyfryzacji panstwa i modernizacji systemu podatkowego.
System ma na celu zwigkszenie bezpieczenstwa obrotu poprzez zapewnienie
autentyczno$ci pochodzenia i integralnosci tre$ci faktur. W konsekwencji KSeF
stanowi narzedzie wspierajace efektywnos$¢, przejrzystos¢ oraz stabilno$¢ systemu
finansow publicznych.

ZaKkonczenie

Znaczacy wplyw na rozmiar luki podatkowej ma sama konstrukcja systemu
podatkowego. Ztozonos¢ przepisow podatkowych, niestabilno$¢ oraz wysoki
poziom obcigzen fiskalnych sprzyjaja naruszeniu przepisow, jak i1 celowemu
unikaniu opodatkowania. Migdzynarodowy Indeks Konkurencyjnosci Podatkowej (z
ang. ITCI) sporzadzany przez Tax Foundation ocenia systemy podatkowe
poszczegblnych krajow pod katem konkurencyjnosci i neutralnosci. Wedtug ITCI
sposob w jaki zbudowany jest system podatkowy ma ogromny wplyw na
gospodarke kraju. Dobry system podatkowy jest prosty i zrozumialy dla
podatnikow. Powinien wspiera¢ rozwdj gospodarczy kraju 1 zapewnia
wystarczajace wptywy do budzetu. Natomiast zle zaprojektowany system generuje
wysokie koszty, utrudnia prowadzenie dziatalnosci 1 szkodzi calej gospodarce W
rankingu przeprowadzonym w 2025r. przez ITCI dotyczacym oceny systemu
podatkowego, Polska zajeta 35 miejsce na 38 wsrod krajow OECD (Tax fundation,
2025) Tym samym Polski system podatkowy zostal zaopiniowany jako jeden z
najtrudniejszych i najmniej przyjaznych systemoéw podatkowych.

Krajowy System e-Faktur (KSeF) stanowi istotny element modernizacji
polskiego systemu podatkowego i cyfryzacji obrotu gospodarczego. Z perspektywy
administracji publicznej system ten zwigksza efektywnos¢ kontroli podatkowej
poprzez zapewnienie dostgpu do danych fakturowych w czasie zblizonym do
rzeczywistego. KSeF przyczynia si¢ do poprawy transparentnosci rozliczen oraz
ograniczenia ryzyka naduzy¢ w podatku od towarow i ustug. Pozytywnie nalezy
oceni¢ rowniez standaryzacje formatu faktur, ktora sprzyja automatyzacji proceséw
ksiggowych i poprawie jakosci danych. Jednoczesnie wdrozenie systemu wigze si¢ z
istotnymi  wyzwaniami organizacyjnymi i technologicznymi po stronie
przedsigbiorcéw. Szczegodlne trudnosci moga dotyczy¢ matych 1 $rednich
podmiotow, dla ktéorych dostosowanie systemow informatycznych generuje
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dodatkowe koszty. Z punktu widzenia pewno$ci obrotu gospodarczego istotne
znaczenie ma zapewnienie stabilnos$ci dziatania systemu oraz ochrony danych. KSeF
wymaga rowniez wysokiego poziomu kompetencji cyfrowych uzytkownikow oraz
odpowiedniego wsparcia informacyjnego ze strony administracji. Ogolnie rzecz
biorgc, KSeF mozna oceni¢ jako narzedzie o duzym potencjale systemowym,
ktorego efektywnosc¢ zalezy od jakosci wdrozenia i akceptacji ze strony uczestnikow
rynku.
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POLITYKA PIENIEZNA POLSKI I JEJ WPLYW
NA ROZWOJ REGIONALNY.

(WPROWADZENIE DO BADAN)
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Abstrakt. Celem niniejszego opracowania jest wprowadzenie do badan nad
zalezno$cig pomiedzy polityka pieni¢zng Polski a rozwojem regionalnym w okresie
transformacji gospodarczej lat 90. XX wieku. Szczegolna uwaga zostala poswigcona
analizie mechanizmow inflacyjnych oraz roli Narodowego Banku Polskiego w
ksztaltowaniu podazy pienigdza. W pracy wskazano, Ze inflacja w Polsce miala
charakter ztozony i nie mogta by¢ wyjasniona wyltacznie czynnikami monetarnymi.
Uwzglgdniono réwniez znaczenie oczekiwan inflacyjnych, strukturalnych
uwarunkowan gospodarki oraz ograniczen instytucjonalnych, ktore wptywaty
zaréwno na stabilno§¢ makroekonomiczna, jak i na rozwdj spoleczno-gospodarczy
regionow.

Kracové slova: polityka pieniezna, inflacja, Narodowy Bank Polski, rozwoj
regionalny, transformacja gospodarcza

Abstract. The purpose of this paper is to provide an introduction to research on the
relationship between Poland's monetary policy and regional development during the
economic transformation of the 1990s. Particular attention is devoted to analyzing
inflation mechanisms and the role of the National Bank of Poland in shaping the
money supply. The paper demonstrates that inflation in Poland was complex and
could not be explained solely by monetary factors. The paper also considers the
importance of inflation expectations, the structural conditions of the economy, and
institutional constraints, which influenced both macroeconomic stability and the
socioeconomic development of regions.

Keywords: monetary policy, inflation, National Bank of Poland, regional
development, economic transformation

JEL Classification: E52, E31, P24

Wprowadzenie

Rozwoj regionalny stanowi jeden z kluczowych elementow trwatego wzrostu
gospodarczego oraz poprawy jakosci zycia spoteczenstwa. Region, rozumiany jako
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wspolnota  spoteczno-kulturowa 1 gospodarcza, opiera swoOj rozwodj na
wykorzystaniu  lokalnego potencjalu  ekonomicznego, instytucjonalnego i
spotecznego. W tym kontekscie istotne znaczenie ma polityka gospodarcza panstwa,
w tym przede wszystkim polityka pienigzna, ktora oddziatluje na warunki
funkcjonowania przedsigbiorstw, rynku pracy oraz stabilnos¢ cen. Celem
niniejszego opracowania jest wprowadzenie do badan nad wplywem polityki
pieni¢znej Polski na rozwoj regionalny, ze szczegdlnym uwzglednieniem proceséw
inflacyjnych w okresie transformacji ustrojowej lat 90. XX wieku. Okres ten miat
fundamentalne znaczenie dla ksztaltowania wspolczesnej gospodarki rynkowej w
Polsce i wyznaczyt nowe ramy funkcjonowania systemu finansowego oraz instytucji
monetarnych.

1. Polityka pieni¢zna, inflacja i ich znaczenie dla rozwoju
regionalnego Polski

Transformacja gospodarcza zapoczatkowana na poczatku lat 90. byta zwigzana z
odejsciem od systemu nakazowo-rozdzielczego i wprowadzeniem mechanizmow
rynkowych. Program reform realizowany przez rzad Tadeusza Mazowieckiego oraz
ministra finanséw Leszka Balcerowicza opierat si¢ na zatozeniach tzw. terapii
szokowej, ktorej glownymi celami byly stabilizacja makroekonomiczna,
ograniczenie inflacji oraz stworzenie warunkoéw dla dlugookresowego wzrostu
gospodarczego. Kluczowymi elementami reform byly liberalizacja cen,
wprowadzenie wewnetrznej wymienialno$ci  zlotego, restrykcyjna polityka
budzetowa oraz zmiany w polityce kredytowej bankow. Skutkiem tych dziatan byto
jednak gwattowne przyspieszenie inflacji, szczego6lnie widoczne na poczatku 1990
roku. Cho¢ w kolejnych latach tempo wzrostu cen stopniowo malalo, inflacja
pozostawata jednym z najpowazniejszych problemoéw gospodarczych, wptywajacym
na funkcjonowanie przedsicbiorstw, gospodarstw domowych oraz rozwoj
regionalny.

Narodowy Bank Polski prowadzit polityke pieni¢zng ukierunkowang na kontrole
podazy pienigdza, jednak jego wplyw na procesy inflacyjne byl ograniczony.
Znaczng role odgrywaty banki komercyjne, a takze czynniki strukturalne, takie jak
niski poziom konkurencyjnosci gospodarki, dziedzictwo systemu centralnie
planowanego oraz stabo$¢ rynku wewnetrznego. Istotne znaczenie mialy réwniez
oczekiwania inflacyjne, ktore — zgodnie z teorig racjonalnych oczekiwan R. Lukasa
— byly ksztattowane m.in. przez oficjalne komunikaty rzadowe. Analiza rynku pracy
wskazuje, ze w badanym okresie realne wynagrodzenia rosty wolniej niz produkt
narodowy brutto, co tworzyto silny czynnik antyinflacyjny. Jednoczesnie inflacja
powodowata liczne negatywne skutki gospodarcze i spoleczne, takie jak
dezorganizacja systemu cen, ostabienie sktonnosci do oszczgdzania oraz utrudnienia
w prowadzeniu rachunku ekonomicznego. Zjawiska te mialy bezposredni wplyw na
tempo 1 kierunki rozwoju regionalnego, poglebiajac dysproporcje pomiedzy
poszczegolnymi obszarami kraju.
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ZaKkonczenie

Przeprowadzona analiza wskazuje, Ze inflacja w Polsce w latach 90. miala
charakter wieloczynnikowy i nie moze by¢ interpretowana wylacznie jako rezultat
ekspansywnej polityki pienigznej. Ograniczony wptyw Narodowego Banku
Polskiego na podaz pieniadza, istnienie silnych oczekiwan inflacyjnych oraz
strukturalne stabosci gospodarki sprawily, ze procesy stabilizacyjne byty
dlugotrwate i ztozone. Z punktu widzenia rozwoju regionalnego polityka pieni¢zna
oddzialywataposrednio, poprzez warunki makroekonomiczne, stabilno$¢ cen oraz
mozliwosci finansowania dzialalno$ci gospodarczej. Doswiadczenia transformacji
wskazujg, ze skuteczna polityka pieni¢zna powinna by¢ uzupemiona dzialaniami
strukturalnymi i instytucjonalnymi, ktére sprzyjaja wzrostowi konkurencyjno$ci
regionow oraz trwatemu rozwojowi spoteczno-gospodarczemu.
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Abstract The aim of this paper is to present the applicability of the Net Promoter
Score (NPS) indicator in measuring customer loyalty in a municipal company
operating under conditions of regulated competition. The study was conducted in
BESKID ZYWIEC Sp. z 0.0. in two survey waves in 2025, involving 161 and 725
respondents respectively. The research employed the diagnostic survey method, the
questionnaire survey technique, and a research instrument in the form of an online
questionnaire based on the NPS methodology. The results indicate a very high level
of declared customer loyalty in both survey waves, as well as an increase in the NPS
value in the mass survey, despite a significant expansion of the sample size. The
findings confirm that NPS may serve as a useful tool for monitoring relationships
between a municipal company and residents and for supporting decision-making
processes in the field of public service quality management.

Keywords: Net Promoter Score (NPS), customer loyalty, municipal company,
public utility services, municipal waste management

JEL Classification: M31, H44, 1.97
Introduction

In recent years, the importance of systematic measurement of service quality,
customer satisfaction, and customer loyalty has increased significantly. In the
private sector, such tools constitute a standard element of customer relationship
management, forming the basis for monitoring customer experience, identifying
areas requiring improvement, and building competitive advantage. At the same time,
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selected methods of service quality assessment have gradually been transferred to
the sphere of public services, where the recipient is a resident, and evaluation
criteria include not only economic aspects but also social dimensions, such as trust,
transparency, and social acceptance. One of the most widely used loyalty indicators
in business practice is the Net Promoter Score (NPS). This method is based on a
single question concerning the willingness of customers to recommend a given
service or organization. Due to its simplicity and comparability, NPS is widely
applied in service companies, banking, and the telecommunications sector.
However, the literature emphasizes that despite its numerous advantages, NPS
requires conscious adaptation to the specificity of the analyzed sector, particularly in
the case of public utility services, where the “customer—organization” relationship
differs from a typical market relationship. Municipal companies performing public
utility tasks and owned by local governments represent a specific area for the
application of loyalty measurement tools. In this case, service recipients are
members of the local community, and the assessment of the company’s activity
encompasses both operational quality aspects (e.g. timeliness, reliability) and
elements of social trust in the institution responsible for public service delivery.
Measuring residents’ loyalty may therefore serve a dual function: first, supporting
service quality management; second, providing information on social perception and
legitimacy of a municipal company’s activities.

The purpose of this paper is to present the application of the NPS indicator in
measuring customer loyalty in the municipal company BESKID ZYWIEC Sp. z
0.0., based on two survey waves conducted in 2025 (June and November). The
paper adopts a case study approach and presents preliminary research results,
indicating their relevance for municipal enterprise management and for further work
within a university—company research project. It is assumed that NPS may constitute
a useful tool for monitoring relations with residents; however, its interpretation
should take into account the specificity of public services, the method of reaching
respondents, and sample heterogeneity. The structure of the paper is as follows:
Section 2 discusses the essence of the NPS indicator along with its advantages and
limitations; Section 3 addresses the specificity of loyalty research in municipal
enterprises; Section 4 presents the research methodology; Section 5 contains the
results of the two survey waves and their comparison; Section 6 provides a
discussion of the findings; and Section 7 formulates conclusions and indicates
directions for further research.

1. Net Promoter Score as a Tool for Measuring Customer Loyalty
Net Promoter Score (NPS) is one of the most commonly used customer loyalty
indicators in management practice. The method was proposed by F. Reichheld as a

simple and synthetic tool for assessing customer relationships with an organization
based on their willingness to recommend its products or services. The measurement
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is based on a single question posed to respondents: “How likely is it that you would
recommend this company or service to others?”, answered on a scale from 0 to 10.'
Based on the responses, respondents are classified into three categories. Individuals
giving ratings of 9-10 are referred to as promoters, representing loyal and satisfied
customers willing to provide positive recommendations. Ratings of 7-8 form the
group of passives, i.e. moderately satisfied customers who do not exhibit strong
loyalty. Respondents selecting values from 0 to 6 are classified as detractors, whose
experiences are negative and who may generate unfavorable word-of-mouth
communication. The NPS value (1) is calculated as the difference between the
percentage of promoters and the percentage of detractors among all respondents,
according to the following formula:

NPS = % Promoters — % Detractors (1)

The resulting score ranges from —100 to +100, where positive values indicate a

predominance of promoters over detractors, and higher scores correspond to higher
levels of customer loyalty. The main advantages of NPS include its simplicity, ease
of interpretation, and the possibility of conducting intertemporal and
interorganizational comparisons. The use of a single survey question reduces
respondent burden and facilitates obtaining a high response rate, which is
particularly important in online research. Moreover, NPS is widely recognized in
managerial practice, making it a convenient tool for supporting decision-making
processes. At the same time, the literature points to certain limitations of the NPS
methodology. A single question does not allow for identification of detailed causes
of dissatisfaction or loyalty, and the obtained score is of a synthetic nature.
Therefore, NPS does not replace comprehensive satisfaction surveys but should be
treated as a tool for monitoring overall customer relationships. Additionally,
interpretation of NPS results requires consideration of industry specificity, service
type, and the institutional context in which the analyzed organization operates.*
For these reasons, the application of NPS in the public service sector and municipal
enterprises requires a conscious methodological approach. Although the tool was
originally developed for the private sector, its adaptation to public utility services
may provide valuable insights into perceived service quality and levels of social
trust in institutions delivering public tasks.

2. Specificity of Loyalty Research in Municipal Enterprises

Measuring customer loyalty in municipal enterprises requires a different
approach than in organizations operating under fully competitive market conditions.
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Municipal enterprises perform public utility tasks, operate under legal regulations,
and act in the interest of the local community. The service recipient is a resident
who, in many cases, does not freely choose a service provider but uses services
within a specific territorial and organizational framework. In this context, loyalty
cannot be interpreted solely in economic or behavioral terms typical of the private
sector. Resident loyalty toward a municipal enterprise is multidimensional and
includes the level of social acceptance of service delivery, trust in the public
institution, assessment of service quality, and willingness to communicate positive
opinions within the social environment. The reputational aspect is particularly
important, as negative opinions may influence social perception of the company’s
activity even in situations of limited market alternatives.

Therefore, measuring residents’ opinions serves not only as a managerial tool
but also as an element of social dialogue and trust-building toward institutions
responsible for public service provision. Applying the Net Promoter Score indicator
in a municipal enterprise thus requires interpretation in a broader context than in
commercial services. Willingness to recommend municipal services does not merely
reflect satisfaction with service quality but may also be interpreted as an expression
of overall assessment of the company’s credibility and its relationship with the local
community. In this case, the NPS response becomes a synthetic indicator of social
acceptance of the enterprise’s activities. It should also be emphasized that even in
conditions of limited or regulated competition, the need to measure loyalty remains
valid. On the contrary, under conditions of natural or regulated monopoly, resident
opinion surveys may constitute one of the few available tools for verifying service
quality from the recipients’ perspective. Regular loyalty measurements make it
possible to identify potential areas of social tension, monitor the effectiveness of
communication activities, and support continuous improvement of municipal
services. For these reasons, the application of NPS in a municipal enterprise may be
considered methodologically justified, provided that the specificity of the public
sector and the nature of the relationship between the company and residents are duly
considered.’ In this paper, NPS is treated not as the sole tool for service quality
assessment, but as a useful synthetic indicator enabling monitoring of changes in the
perception of municipal enterprise activities over time.

3. Research Methodology
3.1 Research Method, Technique, and Instrument
The study was conducted using the diagnostic survey method, the questionnaire

survey technique, and a research instrument in the form of an online questionnaire
based on the Net Promoter Score (NPS) methodology. The instrument included a
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single measurement question on a 0—10 scale, consistent with the NPS standard:
“How likely is it that you would recommend the services of BESKID ZYWIEC Sp. z
0.0. to others?”. Responses were classified into three categories: promoters (9-10),
passives (7-8), and detractors (0—6). The NPS value was calculated as the difference
between the percentage of promoters and the percentage of detractors in the total
number of responses. The study had a quantitative and cross-sectional character in
each survey wave, with the aim of obtaining a synthetic assessment of
customer/resident loyalty toward services provided by the municipal enterprise.

3.2 Organization of the Study and Two Survey Waves

Customer loyalty measurement was conducted in two survey waves in 2025:
o First survey wave (June 2025) — 161 completed questionnaires
e Second survey wave (November 2025) - 725 completed
questionnaires
In both waves, the same research instrument and response scale were used,
enabling direct comparison of results. The difference between the waves concerned
sample size, which resulted from different levels of information outreach. The first
wave was treated as a pilot study, while the second wave was regarded as a mass
survey involving a broader and more diversified group of respondents.

3.3 Sample Selection and Data Characteristics

The sample selection was voluntary and non-random (self-selection), which is
typical for online survey research. Consequently, the results reflect declarations of
individuals who chose to participate rather than a statistically representative sample.
At the same time, the significant increase in the number of responses in the second
wave improved the stability of percentage estimates for individual NPS categories
and enhanced the comparative value of the results. No demographic questions or
open-ended questions were included in the survey. Therefore, the analysis focused
on the distribution of responses on the 0—10 scale, the structure of responses by NPS
categories, and the value of the synthetic indicator. This approach is consistent with
the objective of the paper, which is to present the application of NPS in a municipal
enterprise and provide a preliminary assessment of its usefulness in measuring
customer loyalty.

3.4 Organizational Context and Competitive Environment

The study was conducted in BESKID ZYWIEC Sp. z 0.0., a municipal company
responsible for municipal waste management services. The company is owned by all
municipalities of Zywiec County and by the municipality of Szczyrk. BESKID
ZYWIEC operates the only municipal waste treatment installation and landfill
within the county, which gives it a key role in the regional waste management
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system. At the same time, the company operates under conditions of regulated
competition resulting from public procurement procedures. Waste collection and
processing services are contracted through tenders in which private entities also
participate. As a result, despite municipal ownership, some municipalities
commission services to other contractors, and waste streams are directed both to the
company’s installations and to private facilities. This model implies that the
relationship between the company and residents is shaped under conditions of
indirect market competition, where service quality, corporate image, and social trust
may affect the company’s long-term position.

3.5 Support of the Study through Information Activities

Between the first and second survey waves, actions were undertaken to increase
the reach of the survey, including intensified communication on the company’s
website and in social media. These activities were informational rather than selective
in nature. As a result, the survey reached a broader group of recipients and increased
sample diversification.

3.6 Data Analysis Procedure

Data analysis included:

e compilation of response distributions on the 0—10 scale for both survey
waves,

e calculation of the shares of promoters, passives, and detractors,

e determination of NPS values for each wave,

e comparative analysis of results between the two waves.

Percentage shares were presented rounded to one decimal place, while NPS
values were reported as whole numbers, in accordance with common reporting
practice. The results were presented in graphical form to facilitate interpretation of
changes in customer loyalty over time.

4. Research Results

4.1 Results of the First Survey Wave (June 2025)

In the first survey wave conducted in June 2025, 161 complete responses were
obtained. The distribution of ratings on the 0-10 scale showed a strong
concentration in the upper part of the scale. The vast majority of respondents
selected values of 9 and 10, with the highest rating (10) being the dominant
category. A notable feature of the first wave was the absence of extremely negative
ratings; no responses were recorded in the 0-3 range. A small number of responses
appeared in the 4-6 range, while ratings of 7-8 were marginal. This distribution

315



@ MEDZINARODNA VEDECKA KONFERENCIA
SILINSKA UNIVERZITA ROZVOJ EUROREGIONU BESKYDY XIX

V ZILINE

suggests that the first wave involved respondents who were highly engaged and
positively inclined toward the company’s activities.
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Figure 1. Distribution of responses on the 0—10 scale (Wave 1)

The structure of responses by NPS categories confirms this picture. The share of
promoters was very high, while the share of detractors was low, resulting in an NPS
value of 81, indicating a very high level of declared loyalty among respondents in
the first survey wave.

4.2 Results of the Second Survey Wave (November 2025)

The second survey wave conducted in November 2025 included 725 respondents
and had a mass character. Compared to the first wave, a significantly greater
diversity of responses was observed. The distribution covered the full scale from 0
to 10, indicating participation of a broader and more heterogeneous group of
respondents. Despite the appearance of low and medium ratings, the distribution
remained dominated by high scores. Ratings of 9 and 10 were the most frequent,
with the highest rating accounting for the largest share of responses. Ratings of 7-8
occurred more frequently than in the first wave, reflecting greater diversity of
service quality perception in the mass sample.

316



@ MEDZINARODNA VEDECKA KONFERENCIA
ROZVOJ EUROREGIONU BESKYDY XIX

ZILINSKA UNIVERZITA
V ZILINE

Ankicta - listopad
500 70,00%
mmilosc glosow — ——wartosé procentowa %
aso
60,00%
a00

350 50,00%

300 40,00%
250
oo 30,00 %
150 20,00%
100
10,00%
0,69% 1,38% 2

s 10

50 > o
Qa1% 20.28% £0,41% 0,14% 5 0,41%

0,00%

Figure 2. Distribution of responses on the 0—10 scale (Wave II)

Analysis of the response structure by NPS categories shows that although the
absolute number of detractors increased, their percentage share remained low. At the
same time, the share of promoters remained very high. Consequently, the NPS value
in the second wave amounted to 85, representing an increase compared to the first
wave.

4.3 Comparison of Both Survey Waves and Interpretation of NPS

Comparison of the two survey waves reveals an interesting pattern. Despite a
four-and-a-half-fold increase in the number of respondents and greater response
diversity in the second wave, the NPS value not only did not decline but increased
from 81 to 85. This indicates that the positive assessment of the company’s activities
was maintained in the mass sample encompassing a broader group of service
recipients.
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Figure 3. Comparison of response structure (Wave I vs. Wave II)
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The change in response structure—from a more homogeneous sample in the first
wave to a more diversified sample in the second—supports the interpretation that a
high level of customer loyalty remained stable. Increased sample size revealed a
wider range of opinions, but this did not translate into a decrease in the synthetic
NPS indicator.
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Figure 4. Comparison of NPS values (Wave I vs. Wave II)

From the perspective of municipal enterprise management, these results suggest
that positive perception of the company’s activities is not limited to a narrow group
of highly engaged recipients but is also present among a broader population of
respondents. In this sense, NPS proved to be a useful tool for monitoring
relationships with the local community and assessing the effects of informational
and communication activities conducted between survey waves.

5. Discussion of Results

The obtained results confirm that the Net Promoter Score indicator may be
effectively applied to measure customer loyalty in a municipal enterprise operating
under conditions of regulated competition. In both survey waves, very high NPS
values were recorded, indicating dominance of promoters and a low share of
detractors. Importantly, the increase in the number of respondents and greater
sample diversity in the second wave did not lead to a decrease in the indicator but
was accompanied by its further growth. Comparison of the two survey waves
highlights a clear difference in sample characteristics. The first wave was more
homogeneous and included respondents with strongly positive attitudes toward the
company’s activities, reflected in the concentration of ratings in the upper part of the
scale. The second wave, involving a significantly larger number of respondents,
revealed the full range of ratings, indicating greater heterogeneity of opinions. At the
same time, the sustained high share of ratings 9 and 10 suggests that positive
perception of the company’s activities was not limited to a narrow group of highly
engaged service recipients.From a methodological perspective, it is noteworthy that
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increasing sample size did not result in a decline of the synthetic loyalty indicator. In
survey research, sample expansion often leads to lower satisfaction or loyalty
indicators due to the disclosure of a broader spectrum of opinions. In the analyzed
case, such an effect did not occur, which may indicate relative stability of service
quality assessments in the municipal enterprise.

The results should be interpreted in the context of the specificity of the
municipal sector and the relationship between the enterprise and residents.
Willingness to recommend municipal services does not solely reflect behavioral
loyalty but may also represent an overall assessment of the public utility institution,
including trust, credibility, and social acceptance. In this sense, NPS functions as a
synthetic reputational indicator reflecting social perception of the company’s
activities. From the perspective of management practice, the results suggest that
NPS may serve as a useful tool for monitoring relationships between a municipal
enterprise and service recipients. Regular application of this indicator enables
assessment of changes in perception over time and may support decision-making
processes related to communication and public service quality management.

Conclusions and Directions for Further Research

The conducted study confirms that the Net Promoter Score indicator may be
successfully used to measure customer loyalty in a municipal enterprise operating
under conditions of regulated competition. The results demonstrate a very high level
of declared loyalty toward services provided by BESKID ZYWIEC Sp. z o0.0. in
both the pilot and mass surveys. Importantly, the increase in the number of
respondents and greater sample diversity in the second wave did not lead to a
decline in the NPS value. Application of NPS in a municipal enterprise enabled the
acquisition of synthetic information on how residents perceive the company’s
activities and their willingness to recommend its services. The findings suggest that
this indicator may function as a tool for monitoring relationships with the local
community and supporting decision-making processes in communication and public
service quality management.

A limitation of the presented study is the use of a single measurement question and
the lack of demographic data, which precludes in-depth analysis of factors
determining customer loyalty. Therefore, NPS should be treated as a tool for
preliminary diagnosis rather than a substitute for comprehensive satisfaction
research. At the same time, the simplicity of the indicator encourages high
respondent participation and enables its cyclical application. The obtained results
constitute a starting point for further research on the application of loyalty
measurement tools in the municipal sector and for more comprehensive analysis
within a research project conducted in cooperation between a university and a
municipal company.
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Abstract. This paper examines selected information technology solutions that
support the pricing process in companies operating in dynamic and highly
competitive market environments. Pricing is treated as a continuous and data-driven
process rather than a static managerial decision, influenced by fluctuating costs,
market conditions, and negotiation parameters. The study focuses on three
contemporary pricing models implemented in practice: the Price Waterfall Model,
Configure—Price—Quote (CPQ), and Vendavo Price Point (VPP). Special attention is
devoted to the Price Waterfall Model as a comprehensive framework enabling real-
time monitoring of transaction profitability through the calculation of Pocket
Margin. The paper discusses how structured price points and adjustments improve
transparency, control price erosion, and support margin management. Simpler, rule-
based pricing tools such as CPQ and VPP are presented as complementary solutions
that address the growing need for faster decision-making and reduced pricing
complexity.

The paper also explores the increasing role of artificial intelligence in pricing
systems, emphasizing predictive analytics, customer segmentation, and anomaly
detection. The findings indicate that modern pricing models are evolving toward
integrated, data-driven, and value-oriented systems, where Al enhances rather than
replaces established pricing frameworks. The study highlights the strategic
importance of combining pricing models with advanced analytics to improve
profitability, pricing discipline, and organizational decision-making.

Keywords: pricing models, Price Waterfall, CPQ, price-point pricing, pricing
software, artificial intelligence, margin management, dynamic pricing

JEL Classification: M31, M15, L11, D40
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Introduction

The pricing process, understood as determining the price of a product or service
produced as part of a business activity, is a fundamental operation. However, due to
the complexity of valuation structures, it is often difficult to pinpoint a single,
definitive moment in the process. Simply put, the entire process is dynamic; there is
no fixed price, and virtually every variable in the process can fluctuate, as illustrated
in Figure 1. As a result of widespread digitalization and instantaneous access to data,
the situation appears as a continuous, dynamic price shift, often creating an
impression of day-to-day chaos.

This article discusses exemplary IT solutions that support the determination of
the negotiated price—the "near-final" price. These examples were developed in
collaboration with Vendavo Ostrava, a company that implements a wide range of
pricing software solutions in the market.

1. Pricing Models and the Price Waterfall Concept

The pricing process in contemporary enterprises is characterized by a high degree
of volatility and uncertainty, resulting from fluctuating costs, changing market
conditions, and dynamic customer behavior. Prices are no longer fixed values but
evolve continuously over time as a response to internal and external factors.
Digitalization and real-time access to market data further intensify this dynamic,
making price formation an ongoing and adaptive process rather than a single
managerial decision.

Figure 1 illustrates an example of price volatility observed for a single product
over time, highlighting the non-linear and dynamic nature of pricing in modern
market environments.
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Figure 1. An example of price volatility based on a single product (microwave oven)

Pricing models refer to the structured frameworks organizations use to determine
how prices are set and charged for goods or services. These models influence
revenue streams, market positioning, and customer behavior, and are therefore
central to strategic decision-making. Common pricing models include cost-based,
value-based, competition-based, subscription, usage-based, and dynamic pricing
approaches, each reflecting different assumptions about cost structures, demand
elasticity, and perceived customer value. The selection of an appropriate pricing
model depends on multiple factors, including production costs, competitive
dynamics, consumer willingness to pay, and long-term strategic objectives. An
effective pricing model aligns economic efficiency with market acceptance, enabling
firms to achieve sustainable profitability while maintaining competitive advantage.
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Figure 2. One of many pricing model hierarchy specifications found in literature

1.1 The VENDAVO Price Waterfall Model

The Waterfall model has been presented before, but it has remained the core
solution for Vendavo for many years, frequently cited as the most comprehensive
example of a pricing model. A brief overview is provided below.
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Fig. 3. The Price Waterfall model

The structure of the Price Waterfall (PWm) shown in Fig. 3 follows a cascade
format. The Base Price serves as the starting point. The elements marked in yellow
in Fig. 2 are Price Points (PP), which act as the nodal points or price thresholds of
the cascade. At each PP, a specific value for that threshold is determined. Between
individual Price Points, Adjustments are introduced, defined by the overarching
Pricing Policy currently in effect within the company. Adjustments can be positive
(indicated in blue in Fig. 3), increasing the value of the subsequent Price Point, or
negative (indicated in red in Fig. 3), decreasing it.

Subsequent Price Points (k = 1..n) are calculated based on the following
relationship: the value of the preceding Price Point (k-1) is summed with the
Adjustments (Adj) between PP(k) and PP(k-1). The equation for this definition is as
follows:

Price Point (k) = Price Point (k-1) + \sum (Adjustments\ between\ PP)
The following Price Points should be mandatorily defined for every PWm model:

e Base Price — the beginning/start point.

e Invoice Price — the value charged to the customer.

o Pocket Price — the gross value.

e Pocket Margin — the final value, representing the resulting "profit or loss."

The Price Point closing the PWm structure is the Pocket Margin (PM). The PM
value of the final PP concludes the entire transaction, summarizing the result of the
cascade. Naturally, the desired outcome is PM > 0; if PM = 0 or, worse, PM <0, the
transaction is not profitable and generates a loss for the company.
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Fig 4. Waterfall Model

In the diagram 4, the model is divided into two sections:

1. Price settings
2. Negotiation settings

The Price settings section includes adjustments directly linked to the company's
pricing strategy. Under this strategy, a customer from a specific region may receive
predefined discounts or be subject to additional charges.

The Negotiation settings section determines the price of a specific transaction by
considering all customer and product data, including adjustments in this part of the
Waterfall (WF)—specifically, direct transactional parameters such as logistics costs
and other expenses associated with the deal. The primary purpose of the PWm is to
monitor the Pocket Margin during the finalization of the transaction. During
negotiations, all transaction parameters are defined, including adjustments where the
specific discount granted to the customer is negotiated. At any given moment, the
Pocket Margin is automatically recalculated for the current transaction parameters
and proposed discount.

Consequently, the current profit from the transaction is determined at every stage
of the discussion with the client. This real-time access to Pocket Margin (PM) data,
accounting for all transaction parameters, is the most critical element of the model
from a corporate profitability perspective.
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Every transaction is characterized by a full set of data and attributes, allowing for
the creation of a unified database of all transactions. Formatting each transaction
within the PWm model enables the use of advanced data analysis tools. The goal of
this analysis is to identify areas where Price Erosion (also known as Pricing
Leakage) occurs. Transactions may occur where $PM < 0$ due to excessive
discounts or incorrectly entered adjustments. Ongoing transaction analysis allows
for the detection of such errors across various stages of the Waterfall—for example,
if a product was sold in a single month at significantly different prices, the root
cause can be identified.

The structure of the Waterfall cascade should be unique to each company, as it
reflects its internal structure and market environment. One could say that the PWm
is akin to the "Cost and Market DNA" of a company. Defining the shape of the
PWm is a complex process involving senior management on the client side and a
Pricing Analyst on the provider side. The more accurately this process is executed,
the more significant the impact of the PWm will be.

The implementation of the PWm enables:

e Multidimensional analysis of transactional data.

e Control over cost elements within a given pricing process.

e Monitoring of price erosion and identifying its sources.

e Strengthening cost control and identifying high unit-cost phenomena.
e Analysis of sales and the effectiveness of the current pricing strategy.

This model represents the most sophisticated solution, as illustrated in Fig. 5
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= No pricing-specific charts

Figure 5 Model Waterfall Vendavo

The necessity and demand for new, less complex solutions have led to the
creation of a simpler class of tools. As shown, these tools easily generate a Price
Agreement based on Rules, without the need for the extensive data analysis
required by the previously discussed Waterfall model.

2. Rule-Based Pricing Models and the Role of Artificial
Intelligence

The Configure, Price, Quote (CPQ) model is a structured pricing and sales
framework designed to support the efficient creation of customized product or
service offerings. CPQ systems enable organizations to configure complex products
based on predefined rules and customer requirements, calculate prices dynamically
by incorporating variables such as components, quantities, discounts, and
contractual terms, and generate accurate, standardized quotations. The CPQ model is
particularly relevant in industries characterized by high product complexity,
customization, and long sales cycles, such as manufacturing, enterprise software,
and business-to-business services. By integrating configuration logic with pricing
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rules and quoting processes, CPQ enhances pricing accuracy, reduces sales cycle
time, ensures compliance with pricing policies, and improves coordination between
sales, engineering, and finance functions. As a result, the CPQ model contributes to
operational efficiency, revenue optimization, and improved customer experience.

Price Agreements

~ Price Agreements for this Account (3020)
Price Agreement Numbet v
112233445566778899001122334455667700

PA-65409-8MDKZ2

PA-78637-6SEIK4

PA-62255-4WKLVO
PA-59226.2XIVES
~ My Price Agreements (3)

Price Agreement Numbe v
PA-21672-4ZABH6

PA-41152-88BND9

PA-64954-8LKXQ2

Flgure 5 CPQ Price Agreement

€ [¢] 08 = vendavocpq.com/ w @
B B B R T s B B G Ermss
.
PA-65409-8MDKZ2 Expired (ol vendavocpq.com o =
Produc () we
. Products £ Rule Log

Syngenta South Africa

Thi rulk log wil display al rules that are currently running i the order that they occur.
your rules.

OExpand Al B Contract Al

8 Run @ Oms

Figure 6 CPQ Rules
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The price-point pricing model is a pricing approach in which products or services
are offered at predefined, discrete price levels rather than on a continuous or fully
customized pricing scale. Each price point is typically associated with a specific set
of features, quality attributes, quantities, or service levels, enabling firms to segment
customers according to willingness to pay. By limiting choice to a finite number of
price options, the price-point model simplifies consumer decision-making, facilitates
clearer value comparisons, and supports predictable revenue structures. This model
is commonly employed in retail, consumer goods, and subscription-based markets,
where standardized offerings and transparent pricing are critical. From a strategic
perspective, price-point pricing allows firms to balance cost control, perceived
value, and competitive positioning while reducing pricing complexity and
operational variability.

= Reviion Approvals

Figure 7 VPP- PA

Figure 8 VPP - Rules
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Contemporary pricing models are evolving in response to the increasing
complexity of product offerings, the digitalization of sales processes, and growing
pressure for price personalization and transparency. Models such as Vendavo Price
Point (VPP), Configure, Price, Quote (CPQ), and Waterfall Pricing demonstrate
significant development potential; however, their future roles will vary depending
on market and technological contexts.

Vendavo Price Point (VPP) shows particularly strong growth prospects in
knowledge-intensive sectors, innovation-driven industries, and digital services.
Advances in data analytics, artificial intelligence, and customer value modeling
enable increasingly accurate estimation of willingness to pay and the actual
economic value delivered to customers. The development of VPP supports a shift
away from pricing approaches based solely on costs or competitive benchmarks
toward strategic management of value and profitability. At the same time, high
implementation complexity and the need for close integration between sales,
marketing, and controlling functions remain key challenges.

The CPQ model is gaining importance in B2B environments characterized by a
high degree of product configuration, long sales cycles, and complex discount
structures. Its development is closely linked to the automation of sales processes,
integration with ERP and CRM systems, and the use of price optimization
algorithms. In the long term, CPQ is evolving from an operational tool into a
platform that supports strategic pricing decisions, enabling dynamic margin
management, pricing policy compliance, and offer scenario modeling.

Waterfall Pricing, based on the sequential transition from list price to
transaction price through discounts, surcharges, and adjustments, remains an
important reference model, particularly in large organizations with complex sales
structures. Its future development lies not in replacement but in enhanced
transparency and more advanced analytical use of waterfall data. Integrating the
Waterfall model with advanced analytics enables the identification of sources of
price erosion, optimization of discount policies, and improved management of
customer and channel profitability.

In summary, the development prospects of VPP, CPQ, and Waterfall Pricing
indicate a gradual transition from static, transaction-oriented pricing models toward
integrated, data-driven, and value-centric pricing management systems. Digital
technologies, analytical capabilities, and organizational maturity in treating pricing
as a strategic management instrument will play a key role in this transformation.

The modern pricing process has evolved from a static business decision into a
dynamic, data-driven ecosystem. The Price Waterfall (PWm) model remains a
pivotal tool in this transformation, providing organizations with full cost
transparency and the ability to identify price erosion (pricing leakage). Through a
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structure based on Price Points and Adjustments, companies can monitor the Pocket
Margin in real-time, even during complex negotiations.

However, increasing market volatility has necessitated the emergence of a new
class of solutions. Alongside in-depth waterfall analysis, Rule-Based Pricing
systems are gaining importance by automating Price Agreements. The answer to the
question regarding Al lies in the progressive integration of these models: artificial
intelligence does not replace the waterfall; rather, it enhances it with predictive
analytics, enabling a shift from reactive price management to proactive profit
optimization.

pricef¥ WhoWeHelp v OurSoftware ~  GetStarted v  Resources ~  AboutUs v

Al PRICING
SOFTWARE MADE
SIMPLE

Al Price Management and Optimization Software
from Base Price to Profit Margin

‘TALK TO AN EXPERT CHAT WITH US

Winners are Extending Their Lead with Pricefx

rease profits, and close better
u could expect up to 70X ROL.
o 1

join companies who use the full suite of our Al-b:
deals by unlocking the potential within your busin
With that kind of le:

Figure 8 So, is it Al ?

The question "So, is it AI?" marks the transition into the next frontier of pricing
maturity. While the Price Waterfall provides the essential diagnostic framework (the
"What"), Artificial Intelligence provides the prescriptive power (the "How much").

In the context of the solutions discussed, Al serves three primary functions that
go beyond simple rules:

e Predictive Guidance: Unlike static rules, Al analyzes historical transaction
patterns to predict a customer’s "Willingness to Pay," offering sales teams a
precise "Target Price" that maximizes the probability of winning the deal at
the highest possible margin.

e Clustering and Segmentation: Al identifies hidden similarities between
customers and products, dynamically updating price segments that would be
too complex for a human analyst to manage manually.
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e Anomaly Detection: By scanning the Waterfall in real-time, Al can
automatically flag "Pricing Leakage" before a deal is finalized, acting as an
automated guardian of the company’s Pocket Margin.

Conclusions

Ultimately, Al is not a replacement for the Pricing Waterfall or the expertise of a
Pricing Analyst. Instead, it is the engine that drives the data through the cascade.
While the Waterfall defines the DNA of a company’s costs and market structure, Al
provides the intelligence to adapt that DNA to a rapidly changing environment. The
"chaos" mentioned in the introduction is thus tamed not by manual control, but by
the seamless integration of structured data models and algorithmic intelligence.
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Rola samorzadu terytorialnego w nowym systemie
ochrony ludnosci w Polsce

Uloha miestnej samospravy v novom systéme
civilnej ochrany v Pol’sku

Janusz Okrzesik!
! Akademia Nauk Stosowanych w Bielsku-Biatej, Polska

Abstract. The research problem addressed in this article is the crisis and
reconstruction process of civil protection institutions in Poland. Civil protection
have become more important parts in the non-military security of Poland, especially
in the face of full-scale Russian invasion of Ukraine. The starting point for the
author of the article is the statement that the civil protection system in Poland has
undergone far-reaching degradation since 1989. The Act of December 5, 2024 is
intended to enable the reconstruction of the state's potential in this area. In assessing
the chances of achieving this result, the author focuses on the competences and tasks
of local government. The article presents the legal basis, organizational system and
mechanisms for financing local activities in the field of civil protection in Poland.

Keywords: civil defence, civil protection, local government, legislation

JEL Classification: H56, H72,K32
Wprowadzenie

Ochrona ludnosci i obrona cywilna staty si¢ w Polsce, podobnie jak w innych
krajach europejskich, mimowolna ofiarg kilku dekad pokoju w Europie i doktryny
politycznej, zakladajacej brak zagrozen militarnych w tej cze$ci $wiata. Po
zakonczeniu okresu konfrontacji geopolitycznej i militarnej miedzy NATO a
obozem panstw socjalistycznych pozostaty w panstwach postkomunistycznych (np.
w Polsce i na Slowacji) rozbudowane, ale niewydolne i nieprzystosowane do
nowych okolicznosci struktury obrony cywilnej. Z biegiem lat ulegly one daleko
posunigtej dezintegracji i degradacji materialnej. Dopiero agresywna polityka Rosji i
zbrojna napa$¢ na Ukraing wymusila refleksj¢ na temat stanu systemu ochrony
ludnosci i zmusita do intensywniejszych wysitkow w celu odbudowy potencjatu
obrony cywilnej. W odréznieniu od systemu odziedziczonego po okresie PRL, w
nowych regulacjach prawnych podstawowe funkcje ochrony ludnosci i obrony
cywilnej skupione sg w rgkach samorzadu terytorialnego na szczeblu gmin i
powiatéw. Celem artykutu jest zdefiniowanie kompetencji samorzadowych organoéw
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i podmiotow ochrony ludnosci oraz identyfikacja potencjalnych trudnosci, ktére
samorzady moga napotkaé w realizacji swoich zadan.

1. System ochrony ludnosci w Polsce: historia, legislacja i rola
samorzadu

Stan obrony cywilnej w Polsce do 2024

Po upadku komunizmu w Polsce w 1989 roku panstwo odziedziczylo
rozbudowane struktury Obrony Cywilnej (OC). Formacja ta byla jednak
uksztattowana w zupeitnie odmiennych realiach w okresie tzw. ,,zimnej wojny”.
Oznaczato to, ze Obrona Cywilna (OC) obarczona byla dwiema fundamentalnymi
wadami:

e jej struktury byly oparte na panstwowych zaktadach pracy, ktéore w ciagu
kilku nastgpnych lat przeszty gwaltowng transformacje; cze$¢ upadta, z tych
ktore przetrwaly - wigkszo§¢ zostata sprywatyzowana. Prawo, ktore w
poprzedniej epoce regulowato przede wszystkim obowigzki struktur
panstwowych w zakresie funkcjonowania Obrony Cywilnej (OC) w zaden
sposob nie zostalo dostosowane do zmienionej rzeczywistosci gospodarczej
i nowej struktury wlascicielskiej, w zwiazku z czym formacje Obrony
Cywilnej (OC) w prywatnych przedsigbiorstwach, pozbawione
finansowania budzetowego, de facto przestaty funkcjonowac.

e drugim czynnikiem prowadzagcym do zaniku struktur byl przestarzaty
potencjat techniczny i przepisy regulujace dzialalno$¢ Obrony Cywilnej
(OC), wynikajgce z przestarzatej doktryny wojny nuklearnej i ochrony
ludno$ci w warunkach uzycia broni masowego razenia (BMR) na duzg
skale. Pomimo catkowitej zmiany paradygmatu geopolitycznego i
pojawienia si¢ nowych form zagrozenia (terroryzm, tzw. ,wojna
hybrydowa”, zagrozenie cybernetyczne itp.) struktury panstwowe nie
podjety prob odpowiedzi legislacyjnych czy systemowych w celu
dostosowania si¢ do nowej sytuacji .

Istotnym czynnikiem wplywajacym na funkcjonowanie Obrony Cywilnej (OC)
stato si¢ rowniez w tym okresie usytuowanie i staba pozycja Szefa OC. Funkcje te
pemit Komendant Glowny Panstwowej Strazy Pozarnej, dla ktorego byt to
dodatkowy obowigzek poza gtowng sferg odpowiedzialnosci za Krajowy System
Ratowniczo-Gasniczy (KSRG). Szef OC dysponowal watlym zapleczem
administracyjnym i — przede wszystkim — nie bedac czlonkiem Rady Ministréw i nie
posiadajac silnej pozycji politycznej, byt faktycznie pozbawiony wptywu na ramy
prawne i budzetowe dowodzonej przez siebie formacji.
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W efekcie degradacji potencjatu Obrony Cywilnej (OC) doszto do sytuacji, w
ktorej panstwo polskie nie bylo w stanie wywigzywac si¢ ze swoich zadan w
zakresie obrony cywilnej o ochrony ludnosci. Dostrzegly to takze instytucje
kontrolne panstwa: raport Najwyzszej Izby Kontroli (NIK) z 2018 roku wskazuje na
»calkowitg teoretyczno$¢ istnienia struktur OC, ktora faktycznie nie jest w stanie
spelnia¢ swoich zadan”. Ponowny raport NIK z 2024 roku jako jeden z gléwnych
objawow kryzysu wymienia brak schronéw i miejsc schronienia dla ludnosci
cywilnej, a jako przyczyne identyfikuje przede wszystkim brak podstawowych
przepisow, wskazujacych odpowiedzialnych za zarzadzanie budowlami ochronnymi,
okreslajacych ich niezbgdne wyposazenie oraz wymogi techniczne, jakie musza
spehiac .

Po rozpoczeciu w lutym 2022 roku pelnoskalowej inwazji Rosji na Ukraine,
sytuacja nie tylko nie ulegla poprawie lecz dalszemu pogorszeniu. Paradoksalnie
przyczyng poglebienia kryzysu w dziedzinie ochrony Iudnosci stalo si¢ uchwalenie
w marcu 2022 r. nowej Ustawy o obronie Ojczyzny, z ktorej — w zwigzku z
prowadzonymi rownolegle pracami nad projektem ustawy o ochronie ludnosci —
usuni¢to wszystkie uregulowania dotyczgce obrony cywilnej, obowigzujace we
wczesniejszej Ustawie o powszechnym obowigzku obrony z 1967 r. . Wedlug
kontroleréw NIK stalo si¢ tak, poniewaz 6wczesny Minister Spraw Wewngtrznych i
Administracji nie zadbal o wprowadzenie do tej ustawy przepiséw przejSciowych,
przedtuzajacych obowigzywanie dotychczasowych uregulowan. W efekcie w latach
2022-2024 obrona cywilna i ochrona ludnosci w Polsce zostata pozbawiona podstaw
prawnych.

Wymienione powyzej zjawiska doprowadzity do powaznego deficytu zdolnosci
panstwa do zapewnienia bezpieczenstwa swoim obywatelom. Przeprowadzona przez
Panstwowa Straz Pozarng w 2025 szeroko zakrojona kontrola obiektow zgtoszonych
przez samorzady jako miejsca przeznaczone do schronienia si¢ ludno$ci na wypadek
zagrozenia wykazata, ze na 3971 obiektow tylko 947 daje szans¢ bycia uznanym za
schrony, przy czym zaden obiekt nie spetnia wszystkich funkcji wymaganych od
tego typu budowli .

Opisujac sytuacj¢ w sferze obrony cywilnej i ochrony ludno$ci w Polsce w
latach 1989-2024 trzeba zauwazy¢, ze podobne procesy zachodzity w wickszosci
krajow Europy i byly spowodowane powszechnym przekonaniem zaréwno elit jak i
spoteczenstw, ze Europie nie grozi konflikt militarny na duza skale. Zjawisko to w
literaturze przedmiotu opisywane jest jako korzystanie z ,renty pokojowej” lub
,fozbrojeniowe;j”.

Przyktadem funkcjonowania podobnych mechanizméw sa m.in procesy
zachodzace na Slowacji. W Republice Stowackiej takze obowigzywaly regulacje
prawne pochodzace z okresu rzadow komunistycznych, z ta rdznica, ze
odpowiedzialno$¢ za ochrong ludnos$ci ponosit bezposrednio cztonek rzadu (minister
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spraw wewnetrznych). Przeprowadzona w 2024 roku kontrola wskazata na brak
wystarczajacej informacji o lokalizacji miejsc schronienia, a dzwigkowy system
alarmowy pokrywa jedynie 80% powierzchni kraju. Rowniez na poczatku 2024 roku
stowackie media podkreslaty, ze od chwili wybuchu konfliktu w Ukrainie ani jedno
z posiedzen rzadu nie zostalo po§wiecone tematowi ochrony ludnosci i zarzadzeniu
kryzysowemu .

Pod rzadami nowej Ustawy o ochronie ludnosci i obronie cywilnej z 5.12.2024

Prace nad nowa ustawa o ochronie ludnosci i obronie cywilnej trwaty od 2018
roku, jednak ze wzgledu na przeciagajacy si¢ proces uzgodnien migdzyresortowych
dopiero w 2023 roku rzadowy projekt ujrzal Swiatto dzienne i trafit do Sejmu RP.
Procedura legislacyjna nie zostata zakonczona przed uptywem kadencji Sejmu, w
zwigzku z czym prace po wyborach i zmianie rzadu ruszyly od nowa. Rada
ministrow zdecydowata si¢ przedstawi¢ nowy projekt, ktory cho¢ w duzej mierze
zostal oparty na regulacjach wypracowanych wczesniej, to jednak w kilku
zasadniczych kwestiach réznit si¢ od poprzedniego projektu. Ostatecznie ustawa
zostala uchwalona przez Sejm 5 grudnia 2024 roku, a po akceptacji przez Senat juz
12 grudnia 2024 roku podpis pod nig ztozyt Prezydent RP.

Zasadniczy cel ustawy to stworzenie spojnego systemu, zapewniajacego warunki
do przetrwania ludnosci w razie konfliktu zbrojnego lub katastrofy naturalnej czy
przemystowej na duza skalg. Ustawa z 5.12.2024 r. reguluje:

e zadania ochrony ludnosci i obrony cywilne;j;
e organy i podmioty realizujace zadania ochrony ludnosci i obrony cywilnej;

e zasady planowania ochrony ludnosci i obrony cywilnej;

e zasady funkcjonowania systemOéw  wykrywania zagrozen = oraz
powiadamiania, ostrzegania i alarmowania o zagrozeniach;

e zasady uzytkowania i ewidencjonowania oraz warunki techniczne obiektow
zbiorowej ochrony;

e zasady funkcjonowania 1 organizacj¢ obrony cywilnej oraz sposob
powolywania personelu do obrony cywilnej;

e finansowanie ochrony ludnosci i obrony cywilne;j .

Wickszos¢ zapisow ustawy weszto w zycie od 1.01.2025 roku, czes¢
wymagajaca wydania nowych rozporzadzen lub dluzszych przygotowan
organizacyjnych zacznie obowiazywac od 2027 roku. Podstawowg ideg ustawy jest
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stworzenie systemu ochrony ludnosci, ktory bedzie integrowat dotychczas istniejacy
potencjat i wykorzystywal synergi¢ istniejagcych struktur, obejmujacych w
szczegblnosci Panstwowa Straz Pozarng, OSP, a takze struktury zarzadzania
kryzysowego, systemu powiadamiania ratunkowego, Panstwowego Ratownictwa
Medycznego, podmiotow leczniczych oraz organizacji pozarzadowych .

Ustawa wprowadza rozroznienia na organy i podmioty ochrony ludnosci.
Organami ochrony ludno$ci sg: wojt lub burmistrz/prezydent miasta, starosta,
marszalek wojewodztwa, wojewoda, ministrowie kierujacy dzialami administracji
rzagdowej 1 minister spraw wewnetrznych. Natomiast podmiotami ochrony ludnosci
w $wietle przepiséw ustawy sa m. in. Rzadowe Centrum Bezpieczenstwa, jednostki
organizacyjne PSP, ochotnicze straze pozame, stuzby, inspekcje i straze, Rzadowa
Agencja Rezerw Strategicznych, podmioty lecznicze, spoteczne organizacje
ratownicze (PCK, PZW, PZL. Caritas Polska, Aeroklub Polski, organizacje
harcerskie i skautowe), a takze podmioty gospodarcze zapewniajace podstawowe
ustugi spoleczne (woda, energia).

Zmienia si¢ polityczne usytuowanie Szefa Obrony Cywilnej (OC). W razie
wprowadzenia stanu W funkcje t¢ bedzie pelil Minister Spraw Wewnetrznych i
Administracji. Na co dzien minister jest wspierany przez Rzadowy Zespot Ochrony
Ludnosci (RZOL), czyli organ, ktory m.in. bedzie doradzal rzadowi w sprawach
ochrony ludnos$ci i obrony cywilnej. Poza ministrem spraw wewnetrznych w jego
sktad wchodza takze przedstawiciele kluczowych resortow, m.in. MON, zdrowia,
energii, klimatu, aktywow panstwowych, a takze Komendant Gtéwny Panstwowej
Strazy Pozarnej oraz Dyrektor Rzadowego Centrum Bezpieczenstwa (RCB).

Wzmocniona zostata rowniez rola Rzadowego Centrum Bezpieczenstwa, ktore
bedzie wiodace na poziomie centralnym w zakresie informowania, ostrzegania i
alarmowania ludno$ci przez zagrozeniami.

Ustawa tworzy Korpus Obrony Cywilnej. W sklad korpusu maja wchodzi¢
personel obrony cywilnej i krajowa rezerwa obrony cywilnej. Personel obrony
cywilnej tworzg osoby, ktore otrzymaty przydziat mobilizacyjny obrony cywilne;j,
osoby powotane do stuzby w obronie cywilnej w drodze zaciggu ochotniczego,
powolani do stuzby w obronie cywilnej cztonkowie krajowej rezerwy obrony
cywilnej oraz osoby zaliczone do personelu obrony cywilnej decyzja szefa MSWiA.
Krajowa Rezerwa OC to z kolei znajdujacy si¢ w stanie spoczynku funkcjonariusze i
zohierze Sit Zbrojnych RP, Policji, Strazy Granicznej, Stuzby Ochrony Panstwa,
SOP, PSP, Stuzby Wieziennej, KAS, Stuzby Celno-Skarbowej, Strazy Ochrony
Kolei, ABW, Agencji Wywiadu, Shizby Wywiadu Wojskowego, Shuzby
Kontrwywiadu Wojskowego i CBA.
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Zadania samorzadu terytorialnego w zakresie ochrony ludnosci

Pomimo znaczacego wzmocnienia politycznego i organizacyjnego organow
rzagdowych odpowiedzialnych za ochrong¢ ludnosci, nadal wigkszo$¢ zadan nalezy do
kompetencji i obowiazkéw samorzadow terytorialnych. Ustawa z 5.12.2024 r.
ustala, ze samorzady prowadzily beda ewidencje zasobow ochrony ludnosci
dotyczaca sit i srodkow shuzacych realizacji zadan ochrony Iudnosci. Ewidencja ta
bedzie zawierala m.in. szczegotowy opis sit i srodkow, ktorymi dysponuja wladze
lokalne oraz inne podmioty, zobowigzane do uczestnictwa w systemie ochrony
ludnosci 1 udostepniania swoich zasobow organizacyjnych i technicznych.

Ustawa naktada takze na samorzady obowigzek przeprowadzania ¢wiczen z
zakresu ochrony ludnos$ci, narzucajgc czestotliwos¢ takich ¢wiczen nie rzadziej niz
raz na rok. Kolejnym obowigzkiem, natozonym przez ustawe¢ na samorzadowe
organy ochrony ludnos$ci, jest sporzadzanie planow ewakuacji ludnosci z terenu
podleglej jednostki samorzadu terytorialnego. W ramach przygotowan do ewakuacji
wojt, burmistrz/prezydent miasta i starosta przygotowuja plany ewakuacji ludnosci,
w ktorych nalezy uwzglednic:

e liczbeg 0sob przewidzianych do ewakuacji na danym obszarze

e wykaz dobr kultury i dziedzictwa narodowego przewidzianych do ewakuacji
na danym obszarze

e wykaz drog i linii kolejowych przewidzianych do wykorzystania podczas
ewakuacji

e wykaz miejsc zakwaterowania przygotowanych na potrzeby przyjecia
ludnosci ewakuowanej

e wykaz niezbednych sit i $rodkow transportowych niezbednych do
przeprowadzenia ewakuacji na danym obszarze.

Ustawa, a w $lad za nig odpowiednie rozporzadzeniec MSWiA naktada na
samorzady nowe obowiazki dotyczace szkolen. Za przeszkolenie organé6w ochrony
ludno$ci (m.in. wojtow, burmistrzow/prezydentdéw i starostow) odpowiadajg
wojewodowie, ale za organizacje pozostatych kategorii szkolen odpowiedzialno$¢
spoczywa na samorzadach, przede wszystkim szczebla gminnego. W ich gestii
znajduje si¢ organizacja nastgpujacych kategorii szkolen:

e szkolenie zasadnicze i aktualizujace dla kadry w urzedach obstugujacych

organy ochrony Iudno$ci oraz w innych wurzedach, jednostkach
organizacyjnych JST i organach jednostek pomocniczych gminy
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e szkolenie zasadnicze i aktualizujace dla osob posiadajacych przydziaty
mobilizacyjne do obrony cywilnej

e szkolenia dla kadry podmiotéw ochrony ludnosci
e szkolenia dla cztonkoéw zrzeszen i przedsigbiorcow
e szkolenia dla ludnosci.

Ustawa wprowadza istotne zmiany w klasyfikacji obiektow zbiorowej ochrony.
Zgodnie z ustawa zostang one podzielone na budowle ochronne i tymczasowe
miejsca doraznego ukrycia. Do budowli ochronnych zalicza si¢ schrony (budowle
hermetyczne z wurzadzeniami filtrowentylacyjnymi) oraz ukrycia, ktore nie
wymagaja konstrukcji hermetycznej. Tymczasowe miejsca doraznego ukrycia to z
kolei obiekty budowlane, przystosowane do tymczasowego ukrycia ludzi, nie
zapewniajgce jednak ani ochrony przed atakiem ani mozliwosci diugotrwalego
przebywania os6b szukajacych schronienia.

W zakresie obiektow zbiorowej ochrony ustawa wprowadza jeszcze jedno
istotne rozwigzanie, mianowicie daje rzadowi prawo do wydania rozporzadzenia
okreslajacego kryteria prawa budowlanego, ktore wyznaczy kryteria konieczne do
spelnienia przy oddawaniu do uzytku nowych budynkéw mieszkaniowych i
obiektow uzyteczno$ci publicznej. Wejscie w zycie takiego rozporzadzenia narzuci
na samorzady nowe obowigzki, zarowno w zakresic uchwalania planoéw
przestrzennych jak i wydawania zezwolen budowlanych czy innych czynno$ci z
zakresu nadzoru budowlanego.

Z punktu widzenia samorzadow najwazniejszy jest mechanizm finansowania
powierzonych im zadan z zakresu ochrony ludnosci. W trakcie prac nad ustawg
organizacje samorzadowe wyrazaly obawy, ze za nowymi obowigzkami — jak to juz
wielokrotnie w przesztosci bywato — nie przyjda z budzetu centralnego $rodki
adekwatne do nowego zakresu zadan. Szczegélne obawy budzitly wstepnie
zidentyfikowane koszty przywrocenia do uzytku istniejacych budowli ochronnych,
ktére znacznie przerastaly mozliwosci budzetow lokalnych. Ustawodawca
odpowiedzial jednakze na te obawy wprowadzajac ustawowy obowigzek
przeznaczania z budzetu panstwa na finansowanie zadan z zakresu ochrony ludnosci
corocznie $rodkow w wysokos$ci nie nizszej niz 0,3 proc. Produktu Krajowego
Brutto .

W ,Programie ochrony ludnosci i obrony cywilnej na lata 2025-2026”
przewidziano $rodki w wysokosci 0,3% PKB. W 2025 r. to jest ponad 16,7
miliardow ztotych, z tego ponad 5,1 miliarda zlotych to dodatkowe s$rodki na
zadania zwigzane z ochrong ludnosci i obrong cywilng. Z kolei w 2026 r. to bedzie
ponad 17,2 miliarda zt. Srodki sa rozdzielane na podstawie nastepujacych kryteriow:
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e liczba mieszkancow,
e stopien urbanizacji regionu,

e realizacja zadan w ramach programu Tarcza Wschod (przewidziano
zwigkszone finansowanie).

W ramach ,,Programu ochrony ludnosci i obrony cywilnej §rodki na lata 2025-2026”
zostang przeznaczone na nast¢pujace zadania:

e obiekty zbiorowej ochrony,
e zabezpieczenie logistyczne i zapewnienie mechanizmow cigglosci dostaw,

e utrzymanie i rozw0j podmiotow ochrony ludno$ci, z uwzglednieniem
wspolpracy cywilno-wojskowej,

e edukacja i szkolenia,

e system Bezpiecznej Lacznosci Panstwa oraz systemy alarmowania,
ostrzegania i powiadamiania,

e Korpus Obrony Cywilne;j.
Podsumowanie

Ustawa z 5.12.2024 r. o ochronie ludno$ci i obronie cywilnej jest aktem
prawnym likwidujagcym systemowe deficyty w zakresie obrony cywilnej w Polsce,
jednak automatycznie nie rozwigze wszystkich problemow, narostych w wyniku
wieloletnich zaniedban w tej sferze. Jej implementacja bedzie naleze¢ nie tylko do
organdow rzadowych, ale przede wszystkim do lokalnych organdéw i podmiotow
ochrony ludnosci. Odbudowa fundamentéw wydolnego systemu ochrony ludnosci
zalezy od efektywnego dziatania samorzadow lokalnych: gmin i powiatow.
Dokonany w artykule przeglad wprowadzanych rozwigzan sktania do wniosku, ze
samorzady lokalne otrzymaty na mocy ustawy skuteczne narzgdzia do wzmacniania
potencjatu odpornosci spotecznej na wspodtczesne zagrozenia.

O autorze:
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