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GENERATIVNA UMELA INTELIGENCIA VO FINANCIACH: SYSTEMATICKY
PREHLAD ROZVIiJAJUCEHO SA VYSKUMNEHO POLA

Peter Bahna — Lucia Gdlovd — David Rybjansky

Abstract

Cielfom prispevku je systematicky konsolidovat recenzovanu dokazovu bazu o aplikaciach
generativnej umelej inteligencie a velkych jazykovych modelov vo finanénom
rozhodovani a usporiadat ju okolo prierezovej optiky augmentdcie verzus substittcie
ludského uUsudku. Z metodického hladiska ide o systematicky narativny prehlfad s
tematickou syntézou realizovany podla vykazovacich zasad PRISMA 2020. Vyhladavanie
prebehlo v troch otvorenych bibliografickych databazach (OpenAlex, Lens.org a Semantic
Scholar) za obdobie 2022 — 2026; po odstraneni duplicit, skriningu titulkov a abstraktov
a posudeni uplnych textov tvori korpus 100 recenzovanych studii, z ktorych 8 preslo
hibkovou tematickou analyzou. Vysledky identifikuji pat doménovych klastrov aplikécii
(kapitalova alokacia a rozpoctovanie, hodnotenie fuzii a akvizicii, financné planovanie a
analyza, riadenie rizik a pokladnica, a prierezova sprava) a tri zretelné pozicie k tlohe
GenAl: augmentaciu, skepsa voci substitucii a podmienené nasadenie s doérazom na
spravu a zodpovednost. Prehladom ukazujeme, Ze Ziadna z pozicii nedominuje vo
vSetkych doménach, a formuluje vyskumnu agendu zameranuy na malé a stredné
podniky, kontext strednej a vychodnej Eurdpy, longitudinalne désledky a rozvoj ramcov
spravy.

JEL classification: G30, G32, 033
Keywords: generativna umeld inteligencia, velké jazykové modely, financné
rozhodovanie, systematicky prehlad literattry

Uvod

Uvedenie nastroja ChatGPT koncom roka 2022 predstavovalo zlomovy bod pre prakticky
vSetky oblasti Zivota. Pre financny sektor je Al ako katalyzadtor zmien (McKinsey &
Company, 2024). V pozoruhodne kratkom case sa generativna umeld inteligencia
financné utvary, ¢i dokonca jednotlivi odbornici zacali nasadzovat vo velkom rozsahu.
Prieskumy a progndzy z prostredia praxe tento posun ramcuju silnymi vyrazmi a
poradenské firmy aj profesijné organizacie charakterizuju GenAl skor ako strategicku
prioritu neZ ako nastroj (McKinsey & Company, 2024; Brynjolfsson & Mitchell, 2017).
Hoci takéto narativy z praxe treba Citat s primeranou opatrnostou, signalizuju rychlost,
akou technoldgia vstupila do financénej praxe, a podciarkuju potrebu rigordézneho
akademického spracovania toho, ¢o je o nej skuto¢ne zname.

Akademicky vyskum tento prudky rast nasleduje, no nerovhomerne. Pretoze je tato
oblast velmi mlada, recenzovana dékazova baza pred rokom 2023 prakticky neexistovala
a rychlo sa rozsirila az od roku 2024. Prvé syntézy sa objavili koncom roka 2025: Ali, Zafar
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a Aysan (2025) realizovali systematicky prehlad s tematickou syntézou 84 recenzovanych
¢ldnkov vo Finance Research Letters, zatial ¢o Eisfeldt a Schubert (2025) ponukli
narativny prehfad v Annual Review of Financial Economics. Obidva prehlady mapuju
problematiku pomerne Siroko. Zacali od ocenovania aktiv az po finanéné rozhodovanie
domadcnosti a trhové aplikacie. Aplikovanie GenAl na strategické, firemné financné
rozhodovanie vSak zostava v tychto syntézach perifériou, nie Ustrednym predmetom
analyzy.

Prehladom literatury sme chceli reagovat na uvedeni medzeru. Sme toho nazoru, Ze
empirickd literatura a literatura orientovand na prax sa nezhoduju v jednej zasadnej
otazke... a to i GenAl predstavuje nastroj rozSirenia (augmentation) ludského
finan¢ného Usudku, alebo jeho postupnu nahradu (substitution). Tento spor nie je len
rétoricky. Ma priame doésledky pre to, ako sa finan¢né rozhodnutia spravuju, ako sa
pridefuje zodpovednost a ako je Strukturovany vztah zastipenia medzi manaZzérmi,
vlastnikmi a ¢oraz schopnej$imi systémami (Jensen & Meckling, 1976).

Predkladany prehlad preto sleduje dvojaky ciel. Snazime sa konsolidovat rychlo rasticu
recenzovanu dokazovu bazu o GenAl vo financiach a tuto evidenciu postavime okolo
sporu medzi augmentaciou a substiticiou, ktory ako argumentujeme, predstavuje
Ustrednu konceptudlnu liniu zlomu v tomto poli. Tymto sa prehlad usiluje posunut za
hranicu inventara aplikacii smerom k zachyteniu toho, kde sa odborné nazory zbiehaju,
kde sa rozchadzaju a preco.

Prehlad sa riadi Styrmi vyskumnymi otdzkami:

e VO1. V ktorych doménach financii sa GenAl aplikuje a s akymi dolozenymi
vysledkami?
e VO02. Ako sa literatura rozdeluje v otdzke ulohy GenAl (augmentdcia verzus
substittcia ludského Usudku) a aké dokazy predklada kazda pozicia?
e VO3. Aké rizikd, obmedzenia a mechanizmy spravy (governance) sa identifikuju v
suvislosti s nasadenim GenAl vo finan¢nych kontextoch?
e VO4. Aké medzery pretrvavaju a ktoré smery by mal budici vyskum
uprednostnit?
Zvysok prispevku je Strukturovany nasledovne. Kapitola 2 mapuje aktualny stav rieSenej
problematiky doma a v zahranici. V kapitole 3 sme opisali dizajn vyskumu a metodolégiu
podla zasad PRISMA 2020. Kapitola 4 prezentuje vyskumné vysledky vo forme
tematickych zisteni a sporu o uUlohe GenAl. Kapitola 5 obsahuje diskusiu a kapitolu 6
uzatvdrame zavermi a odporucaniami.

1 Aktudlny stav rieSenej problematiky doma a v zahranici

1.1 Generativna umela inteligencia a vel'ké jazykové modely

Generativna umela inteligencia oznacuje vypoctové systémy, ktoré tvoria novy obsah
(text, kod, Ciselné odhady ¢i Struktirované vystupy) ucenim sa Statistickych pravidelnosti
z rozsiahlych tréningovych korpusov. V ramci tejto Sirokej kategorie predstavuju velké
jazykové modely dominantnu podtriedu: architektiry zaloZzené na transformeroch
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(Vaswani et al., 2017), trénované na rozsiahlom texte tak, aby predikovali nasledujuce
tokeny, ¢o im umoznuje sumarizovat dokumenty, odpovedat na otdzky, koncipovat texty
a vykonavat cely rad jazykovo sprostredkovanych uGloh uvazovania (Brown et al., 2020).
Toto rozlisenie je pre financie doélezZité, pretoZe znacna Cast finanéného rozhodovacieho
prostredia je sprostredkovana textom napriklad: vysledkové konferencné hovory,
zverejnenia, analytické sprdvy, regulaéné zmeny atd. (Loughran & McDonald, 2016)
Prave tym sa LLM stdvaju bezprostredne pouZiteflnymi na ulohy, ktoré boli predtym
narocné na ludsku pracu.

Je dolezité odlisit GenAl od skorsich foriem analytickej umelej inteligencie vo financiach.
Prediktivne strojové ucenie sa uz roky pouZiva na Uverové skérovanie (Khandani et al.,
2010), odhalovanie podvodov a predikciu vynosov (Gu et al., 2020). Charakteristickou
¢rtou GenAl je jej generativna a konverzacna schopnost. To znamena, Ze namiesto toho,
aby len klasifikovala alebo skérovala, dokaze tvorit prvé verzie dokumentov, formulovat
strategické zhrnutia a komunikovat s pouZivatefom v prirodzenom jazyku (Bommasani et
al., 2021). Tym sa tazZisko aplikacie presuva od predikcie v back-office smerom k tlohdam
bliz§im analyze, komunikacii a usudku, teda prave k tym uloham, pri ktorych sa tvrdenia
0 augmentdcii alebo substitucii stavaju spornymi.

1.2 Financéné rozhodovanie ako miesto aplikacie

Financné rozhodovanie zahfia Siroké spektrum, od vysokofrekvencnych uloh bohatych
na data az po nizkofrekvencéné, na usudok narocné strategické rozhodnutia. Na jednom
konci stoja aplikacie ako extrakcia sentimentu a kratkodobd predikcia, kde su signaly
hojné a vysledky rychlo pozorovatelné. Na druhom konci stoja rozhodnutia
charakterizované riedkymi datami, hlbokou neistotou a dlhymi horizontmi. Prave pri
alokacii kapitalu, Strukture financovania a pri zasadnych investi¢nych rozhodnutiach ma
tendenciu dominovat kvalita Usudku, a nie objem vypoctov (Brynjolfsson & Mitchell,
2017). GenAl sa navrhuje ako nastroj napriec celym tymto spektrom, no sila podpornych
ddékazov nie je rovhomerna a vhodnost delegovania Usudku sa vyrazne lisi podla typu
rozhodnutia. Ustrednou analytickou Ulohou tohto prehladu je preto udrzat tieto
rozhodovacie kontexty oddelené, namiesto ich zlic¢enia do jediného narativu o ,,umelej
inteligencii vo financiach”.

1.3 Podpora rozhodovania, augmentacia a substitticia

Konceptualny slovnik na situovanie GenAl nie je novy. Systémy na podporu rozhodovania
sa uz dlho teoretizuju ako nastroje, ktoré ludské poznanie rozsiruju, a nie nahradzaju
(Arnott & Pervan, 2014). Novsie prace argumentuju, Ze LLM sa od skorSich nastrojov
podpory rozhodovania odlisuju svojou univerzalnostou (Bommasani et al., 2021), ¢o
otvara nové otazky o hraniciach automatizovanej podpory. Diskusiu Strukturuju dva
ramce. V ramci augmentdcie GenAl absorbuje rutinnd kognitivnu pracu a uvolfuje
[udskych rozhodovatelov pre Usudok vysSieho radu, pricom clovek zostava ,v slucke”. V
rdmci substitlcie Coraz schopnejsie systémy preberaju postupne vacésie casti samotného
rozhodnutia. Empirickd literatura, ako uvadzame v kapitole 4, poskytuje dokazy
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zlucitené s oboma ramcami, niekedy aj v rdmci tej istej Studie, €o je prave dévod, preco
otdzka zostava otvorena a hodna syntézy.

Oba ramce pretina tretia Uvaha a to governance. Ak GenAl rozsiruje usudok, tak kontrola,
transparentnost a auditovatelnost rozhodnutia stelesnené v fudskom rozhodovatelovi
zostavaju zachované. Ak vSak GenAl postupne prebera samotné rozhodnutie, vznika
novy problém medzi generalnymi riaditefmi, manazérmi a algoritmickymi systémami
(Jensen & Meckling, 1976), ktory sucasné rdmce spravy nepokryvaju v plnej miere. Tieto
tri linie — augmentdcia, substitlcia a sprava — tvoria analytickd optiku, prostrednictvom
ktorej v dalSich kapitolach ¢itame zaradend literaturu.

1.4 Existujuce prehlady a medzera v poznani

Skorsie prehlady mapuju pole ,,GenAl vo financidch” Siroko. Ali, Zafar a Aysan (2025)
realizuju bibliometricko-tematickli syntézu 84 pric s dérazom na replikovatelnost,
identifikuju Sest hlavnych tém vratane financného rozhodovania, ktoré vsak riesia podla
nasho nazoru pomerne vseobecne. Eisfeldt a Schubert (2025) ponukaju narativny
prehlad, ktory spdja GenAl s ocenovanim aktiv, finanénymi trhmi, rozhodovanim
domadcnosti a trhom prace. Ani jeden z tychto prehladov sa systematicky nezameriava na
strategicku firemnu finan¢nu funkciu ako napriklad kapitalovu alokaciu, kapitalovu
Strukturu, hodnotenie fuzii a akvizicii, financné planovanie a analyzu a riadenie
pokladnice. A ani jeden z nich systematicky nemapuje spor o ulohe GenAl (augmentdcia
vs. substitucia) ako analytickud os.

Z tychto pozorovani vyplyvaju tri navzajom suvisiace medzery, ktoré predkladany prehlad
adresuje. Po prvé, chyba syntéza zamerana na strategicku, firemnu rovinu financného
rozhodovania s vysokou neistotou a dlhym horizontom, kde sa otazka delegovania
usudku stava najostrejSou. Po druhé, Ziadny existujuci prehlad systematicky nemapuje
spor medzi augmentaciou a substituciou ako prierezovu analyticku optiku; tento spor sa
v primarnej literature zretelne vynara, ale prehladové prace ho zatial neusporiadali. Po
tretie, takmer absentuje evidencia o malych a strednych podnikoch a o trhoch strednej
a vychodnej Eurdpy, ¢o je vyskumny kontext, ktory si zaslUZi samostatnu pozornost.

2 Dizajn vyskumu, vyskumna metodoldgia a metddy
2.1 Ciel vyskumu a typ prehladu

Zakladnym cielom nasho vyskumu je systematicky konsolidovat recenzovanu dokazovu
bazu o aplikaciach GenAl vo finanénom rozhodovani a usporiadat ju okolo prierezovej
optiky augmentdcie verzus substittcie. Vzhladom na rychlost rastu pola, heterogenitu
metdd v primdrnych studiach a kvalitativne zameranie analytickej optiky bol zvoleny
systematicky narativny prehlad s tematickou syntézou (Snyder, 2019) namiesto
kvantitativnej metaanalyzy. Prehlad sa riadi vykazovacimi zdsadami PRISMA 2020 (Page
et al., 2021), prave kvoli tomu, aby sme zachovali transparentnost a replikovatelnost
dokumentacie procesu vyberu studii.
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2.2 Vyhladavacia stratégia a databazy

Vyhladdvanie literatury prebehlo v troch otvorenych bibliografickych databazach:
OpenAlex, Lens.org a Semantic Scholar. Tieto databazy boli zvolené pre ich rozsiahle
pokrytie, volne dostupné metadata a moznost exportu zaznamov. Doplnkové
vyhladdvanie prebehlo v Google Scholar na overenie pokrytia; vzhfadom na obmedzenu
replikovatelnost vsak Google Scholar neslizil ako primarny zdroj poctu zaznamov a je
uvedeny medzi obmedzeniami metodoldgie. Vyhladavanie bolo obmedzené na
publikacie v obdobi 2022 — 2026. Zamerali sme sa teda na obdobie po uvedeni ChatGPT
a vzniku pola GenAl vo finanénej praxi.

Pouzity vyhladavaci retazec spajal dve tematické skupiny pomocou booleovskej spojky
AND:

e Skupina 1 (technoldgia): ,,generative Al“ OR , generative artificial intelligence” OR
,large language model”“ OR ,,LLM“ OR ,ChatGPT“ OR ,,GPT-4“,

e Skupina 2 (financ¢na doména): ,financial strategy” OR ,financial decision” OR
»capital allocation” OR , capital budgeting” OR , capital structure” OR ,,corporate
finance” OR ,,CFO“ OR ,chief financial officer” OR ,financial planning” OR
»mergers and acquisitions”

Vyhladavanie bolo obmedzené na pole nazov/abstrakt/klucové  slova
(title/abstract/keywords), na typ dokumentu ¢lanok alebo prehladova studia a na jazyk
angli¢tina. Syntax retazca bola prispdsobend osobitostiam kazdej databazy.

2.3 Kritéria zaradenia a vylucenia

Studia bola zaradend do syntézy, ak spifala vietky nasledujice kritéria: bola
recenzovanym povodnym ¢Elankom alebo recenzovanou prehladovou Studiou; bola
publikovana v obdobi 2022 — 2026; bola napisana v angli¢tine; a empiricky alebo
konceptualne sa zaoberala aplikaciou GenAl alebo LLM vo finanénom rozhodovani. Zo
syntézy boli vylucené editorialy, komentare, knizné kapitoly a konferencné prispevky bez
recenzného konania; Cisto technické prace zo strojového ucenia bez vazby na finanénu
doménu; prace zamerané vyhradne na detekciu financnych podvodov, automatizované
investi¢né poradenstvo pre individudlnych investorov alebo predikciu trhovych cien bez
vazby na firemné rozhodovanie a predtlaCe bez recenzného konania. Kde su v texte
uvedené predtlaCe na ucely ilustracie kontextu, su explicitne oznaCené ako predtlace a
nepouZivaju sa ako konfirmacna evidencia. Proces vyberu Studii a vysledné pocty
zaznamov su zhrnuté v PRISMA diagrame niZsie.
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Obrazok 1
Diagram toku PRISMA 2020
Identifikacia Studii prostrednictvom databaz a registrov
=
\g , X " ) Zaznamy odstranené pred skriningom:
~ Zaznamy identifikované z: Odstranené duplicitné zaznamy (n = 24)
= Databazy (n = 327) ——| Zaznamy oznacené automatizaénymi
F=] Registre (n = 0) nastrojmi ako nevhodné (n = 0)
5 Zaznamy odstranené z inych dévodov (n = 0)
=
- 4 l
)
Skrinované zaznamy VylGéené zédznamy
(n=303) (n =98)
o Dokumenty vyziadané na ziskanie Neziskané dokumenty
£ (n = 205) (n=0)
c
=
=
-~
? !
£ Vylicené dokumenty:
Dokgmgnty pos’udzovan.e Dévod 1: predtlac, bez recenzie (n = 46)
z hladiska opravnenosti —| Dévod 2: konferenény zbornik,
(n = 205) bez recenzie (n = 41)
Dovod 3: iné nerecenzované typy (n = 18)
G ;
Stadie nezaradené do hibkovej
Stlidie zaradené do prehladu (n = 100) syntézy (mimo Q1/Q2, nizsia
; Sp A i—| citovanost alebo len okrajova
Dokumenty zaradenych studii (n = 100) relevancia k osi augmentacia -
substitlcia) (n = 92)
‘0
c
: l
o
©
©
N
Studie zaradené do finalnej
hlbkovej syntézy (n = 8)
&

Zdroj: viastné spracovanie podfa Page et al. (2021)
2.4 Extrakcia udajov a syntéza

Z kazdej zaradenej Studie boli extrahované tieto udaje: bibliografické metadata, typ
Studie a metdda, finanénd doména, skimany systém GenAl/LLM, vykazované vysledky a
uvedené obmedzenia. V sulade so zauZivanou praxou pre rozvijajuce sa polia (Snyder,
2019) prebiehala syntéza tematicky: Studie sa induktivne kdédovali do doménovo
orientovanych klastrov a na usporiadanie rozpornych zisteni sa aplikovala prierezova
analytickd optika — rozliSenie medzi augmentaciou a substitlciou zavedené v podkapitole
2.3. Tato dvojaka Struktira umoziiuje pomocou prehladu vykazat tak to, na ¢o sa GenAl
pouZiva, ako aj to, ako sa odbornici nezhoduju v otdzke jej primeranej Ulohy. Po posudeni
uplnych textov sme zdznamy zaradenych Studii exportovali do tabulkového harka (MS
Excel), kde sme ku kazdej poloZke priradili bibliografické metadata, identifikator ¢asopisu
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a indikator kvartilu ¢asopisu. Na podporu posudenia relevantnosti a kvality sme vyuzili
dva nezdvislé jazykové nastroje, Perplexity a Claude, ktoré sme poziadali o ohodnotenie
kazdej Studie z hladiska tematickej relevantnosti k vyskumnym otazkam a z hladiska
metodologickej zdvaznosti. Skére z oboch nastrojov sluzZilo ako pomocnd, no nie
rozhodujuca informadcia. Finalny vyber realizoval vyskumnik manualne, pricom
uprednostnil studie, ktoré boli preukazatelne citované v dalsej literature a publikované
v Casopisoch zaradenych do prvého alebo druhého kvartilu (Q1/Q2) podlia databazy
Scimago Journal Rank. PouZzitie jazykovych modelov ako podporného nastroja pri
triedeni a hodnoteni zaznamov uvadzame transparentne medzi obmedzeniami
metodoldgie. Tak isto povaZujeme za potrebné povedat, Ze zo 100 studii, ktoré presli
skriningom recenzovanosti, sme pre tematicki syntézu uprednostnili prevazne prace
publikované v ¢asopisoch Q1/Q2, dalej také, ktoré su preukazatelne citované a priamo
sa vztahujucich k osi augmentacie verzus substiticie. Zvysné zaznamy poskytli
kontextové pokrytie pola, ale neboli predmetom hibkovej analyzy.

2.5 Obmedzenia metodoldgie

Pri interpretdcii vysledkov chceme zohladnit obmedzenia metodolégie. Po prvé,
vyhladdvanie sa opieralo o otvorené databdzy (OpenAlex, Lens.org, Semantic Scholar) a
nezahfialo Scopus ani Web of Science a hoci pokrytie otvorenych databaz je
porovnatelné v Sirokom zmysle, niektoré individualne casopisy moézu byt indexované
odliSne. Po druhé, skrining realizoval jeden vyskumnik za pomoci Al, ¢o prinasa riziko
subjektivity oproti dvojitému nezavislému skriningu odporuc¢anému pre vrcholové
systematické prehlady.

3 Vysledky vyskumu

Tato kapitola odpoveda na vyskumné otazky VO1 — VO3 prostrednictvom tematickej
syntézy zaradene;j literatury. Prezentacia vysledkov je organizovand v dvoch drovniach.
Najprv v podkapitole 4.1 mapujeme doménové klastre aplikacii GenAl vo financiach a
sumarizujeme empiricku evidenciu pre kazdy klaster (VO1). Nasledne v podkapitole 4.2
prevadzame zaradenu evidenciu cez prierezovu optiku augmentacie verzus substitlcie a
doplfiujeme ju o tretiu liniu a teda spravu a problém zastupenia (VO2 a VO3).

3.1 Doménové klastre aplikacii GenAl vo financiach

Induktivne kddovanie zaradenych Studii viedlo k identifikacii piatich doménovych
klastrov. Tieto klastre nie su vopred dané, ale vyplynuli z agregacie tém v primarnych
pracach. Pre kazdy klaster dalej uvadzame, ¢o sa skima, aké systémy GenAl sa nasadzuju,
aké vysledky sa vykazuju a aké obmedzenia autori priznavaju.

3.1.1 GenAl v kapitalovej alokdcii a kapitdlovom rozpoctovani

NajsilnejSiu empiricku evidenciu o uplatneni GenAl v rozhodnutiach o kapitalovej alokacii
poskytuje Studia Jha et al. (2025). Autori konstruuju podnikové ChatGPT investi¢né skére
na zaklade textovej analyzy zaznamov z vysledkovych konferencnych hovorov a ukazuju,
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Ze toto skore predikuje buduce kapitalové vydavky firiem aZ devat kvartalov dopredu, a
to pri kontrole klasickej premennej Tobinovho q a dalSich urcujucich faktorov. Skére
sucasne silne koreluje s odpovedami finan¢nych riaditefov v dotaznikovom prieskume,
¢o naznacuje, Ze LLM dokaZe z nestrukturovanych manazérskych komunikacii extrahovat
ocakdavania o buducich investiciach, ktoré su inak tazko pozorovatelné.

Zistenia Jha et al. (2025) maju dve protichodné stranky, ktoré samotni autori reflektuja.
Na jednej strane firmy s vysokym investicnym skdre dosahuju vyznamne pozitivhe
kratkodobé vynosy v obdobi po zverejneni informadcii, ¢o je konzistentné s pridanou
informacnou hodnotou. Na druhej strane v3ak tie isté firmy vykazuju negativne
abnormdlne vynosy v dlhSom horizonte, ¢o mbZe signalizovat systematické
predimenzovanie investicii. Tento dvojaky vysledok empiricky podporuje poziciu, podla
ktorej GenAl poskytuje hodnotné rozsirenie informacénej zakladne, ale samo osebe
nezarucuje optimalnost strategického rozhodnutia.

Sir§i kontextovy ramec ponukaju Eisfeldt a Schubert (2025), ktori dokumentuju, Ze
financné povolania vratane uloh spojenych s kapitdlovou alokaciou a financnym
pladnovanim su v ramci ekonomiky vystavené nadpriemerne vysokej miere
produktivitnych efektov GenAl. Autori argumentuju, Ze nastup ChatGPT predstavoval pre
firemné hodnoty meratelny technologicky Sok, ¢o ma priame dosledky pre to, ako firmy
alokuju kapitdl a pracovnu silu. Su€asne vSak upozornuju, Ze empiricka literatdra o
priamych dopadoch GenAl na strategické investicné rozhodnutia je stale velmi tenka a
vacsina evidencie pochadza z agregovanych trhovych dat, nie z firemnych pripadovych
studii.

3.1.2 GenAl v hodnoteni fuzii a akvizicii a investicnom oceriovani

V doméne investicného ocenovania a portféliového rozhodovania je najcitovanejsia
empirickd evidencia spojend s pracami, ktoré skimaju schopnost velkych jazykovych
modelov spracuvat textové informacie do podoby investicnych signalov. Lopez-Lira a
Tang (2023) preukazali, Ze ChatGPT dokaze na zdaklade titulkov sprav priradit
sentimentové skodre, ktoré pozitivne koreluje s ndaslednymi dennymi vynosmi akcii,
pricom prekonava tradicné metddy sentimentovej analyzy. Autori upozornuju, Ze
schopnost predikcie sa zvySuje s velkostou modelu, zakladné modely typu BERT a GPT-1
podobné vysledky nedosahuju, ¢o naznacuje, Ze finan¢né uvazovanie je emergentnou
vlastnostou komplexnych LLM.

Ko a Lee (2024) prevadzaju analyzu z roviny sentimentu na rovinu portféliového
zostavenia. Skiimaju, ¢i ChatGPT dokazZe vybrat akcie do investicného portfélia z univerza
S&P 500, a porovnavaju vysledky s tradicnymi optimalizacnymi pristupmi. Ich kfucové
zistenie je dvojstranné: ChatGPT je efektivny pri vybere akcii, ale neoptimdlny pri
pridefovani vah v portféliu; hybridny pristup, ktory spaja vyber akcii ChatGPT s
tradicnymi optimalizacnymi technikami, dosahuje lepSie vysledky nez ktorykolvek z
pristupov samostatne. Tento vysledok je dolezity preto, Ze empiricky podporuje ramec
augmentacie a sucasne odmieta naivnl substituciu kvantitativnych modelov
jednoduchym LLM dotazom.
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Lopez-Lira a Tang (2023) zaroven prindsaju dolezité varovanie pre interpretdciu tychto
vysledkov: stratégie zaloZzené na LLM signdloch vykazuju klesajuce vynosy s rastucou
adopciou tychto nastrojov, o je konzistentné s vyssou efektivnostou trhu. Inymi slovami,
prevaha hypotézy augmentdcie nemusi byt trvala — ak sa pristup k LLM nastrojom rozsiri,
konkuren¢nd vyhoda z ich nasadenia sa eroduje. Pre praktické fuzie a akvizicie to
znamend, 7e GenAl moze zrychlit hibkovu previerku a kvantifikaciu sentimentu o cielovej
firme, ale udrzatefnd hodnota lezi v ludskej interpretacii kontextu, ktory model
Standardizuje.

3.1.3 GenAl vo finan¢nom pldnovani, analyze a progndzovani

Aplikacie v oblasti finan¢ného planovania a analyzy (FP&A) vyuZivaju generativnu
schopnost LLM transformovat nestruktirované textové vstupy do Cciselnych alebo
§truktirovanych vystupov. Studia Jha et al. (2025), uvedend v podkapitole 4.1.1, je
prikladom takejto transformdcie: textova analyza vysledkovych hovorov vedie ku
konstrukcii prediktivneho skére, ktoré dopifia klasické metriky typu Tobinovho q.
Hodnota nie je v ndhrade existujucich premennych, ale v inkrementdlnej informacii,
ktoru LLM dokaZe extrahovat z textu.

Eisfeldt a Schubert (2025) vo svojom prehlade upozorfiuju na dve metodologické rizika,
ktoré FP&A literatira musi explicitne adresovat. Prvym je riziko kontaminacie
tréningovych dat: ak LLM bol trénovany na textoch obsahujucich buduce vysledky,
retrospektivne testy mozu nadhodnocovat jeho prediktivne schopnosti. Druhym je
skreslenie pohladom do buducnosti, ktory vznika, ked vyskumnik nedésledne oddeli
informacie dostupné v case rozhodnutia od neskorsSie publikovanych ddajov. Obidve
rizika sa zvlast tykaju aplikdcii, kde sa LLM pouZiva na spatné testovanie prognoz. Ali et
al. (2025) ich identifikuju ako jednu z hlavnych vyziev replikovatelnosti v poli GenAl vo
financiach.

3.1.4 GenAl v riadeni rizik

V doméne riadenia rizik a podnikovych financii sa empiricka evidencia sustreduje na
ulohy spojené s interpretaciou regulacnych listin a odporucani z narodnych bank. Hansen
a Kazinnik (2024) skamali, ¢i GPT modely dokazu klasifikovat vyhlasenia Federalneho
vyboru pre operdcie na volnom trhu (FOMC) podla ich monetarnej orientacie, a zistili, Ze
tieto modely dosahuju vyrazne lepsiu klasifikaénu vykonnost oproti tradiénym metédam
analyzy textu. Pre treasury funkciu firmy ma toto zistenie prakticky vyznam: rychla a
presna interpretdcia signdlov o buducich pohyboch urokovych sadzieb je relevantna pre
riadenie likvidity, menové zabezpecovanie a Strukturu dlhového financovania.

Druhu liniu evidencie v tejto doméne tvori vyskum o pouziti umelej inteligencie v
auditnom procese. Fedyk et al. (2022) na vzorke velkych auditorskych spolo¢nosti
preukazali, Ze investicie do Al suvisia s vysSou kvalitou auditov. Hoci sa tato praca venuje
predchodcom GenAl, jej zistenia sa stavaju referenénym bodom pre sucasnu diskusiu o
tom, do akej miery LLM dokaZu posilnit kontrolné procesy v rdmci finanéného reportingu.
Sucasne autori dokumentuju, Zze nasadenie Al viedlo k zniZzovaniu poctu auditového
personalu, o je problém, ktory sa s prichodom generativnej Al dalej zintenziviiuje.
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3.1.5 Sprdva, transparentnost a problém zastupenia

Prierezova téma spravy sa naprie¢ zaradenou literatirou objavuje opakovane, no z
roznych uhlov. Mokander et al. (2024) ponukaju konceptualny rdmec trojuroviiového
auditu LLM, ktory rozliSuje audit poskytovatela technoldgie, audit samotného modelu
pred jeho uvedenim a audit konkrétnej aplikdcie. Autori argumentuju, Ze existujuce
auditné postupy nedokazu zachytit Specifické rizikd LLM, ako su emergentné schopnosti
a Sirokospektralna adaptabilita na rozne ulohy. Pre finan¢né aplikacie z toho vyplyva, Ze
tradicné ramce internej kontroly zaloZzené na deterministickom spravani softvéru nie su
dostatocné, ked firma nasadi LLM na ulohy zasahujuce do finan¢nych vykazov alebo
investicnych rozhodnuti.

Z meta-prehladovej perspektivy Ali et al. (2025) identifikuju spravu, interpretovatelnost
a transparentnost ako jednu zo Siestich hlavnych tém, ktoré dominuju v poli GenAl vo
financiach, a sucasne ako jednu z hlavnych vyskumnych priorit do buddcnosti. Kombinuju
konStatovanie, Ze GenAl zvySuje prediktivne schopnosti a ESG hodnotenia, s
upozornenim, Zze produkuje skreslenia, problémy transparentnosti a regula¢né otazky.
Eisfeldt a Schubert (2025) toto napatie zachytdvaju v SirSom rdmci: nastup GenAl
predstavuje pre firmy nielen Sok ,,produktivity”, ale aj inStituciondlnu vyzvu pre to, ako
sa formalne ramce spravy firiem prispdsobuju algoritmickym systémom v rozhodovacich
poziciach.

3.2 Spor o ulohe GenAl: augmentacia, substiticia a sprava

Naprie¢ doménovymi klastrami sa literattra rozdeluje pozdi? troch zretelnych pozicii
tykajucich sa primeranej ulohy GenAl vo finanénom rozhodovani. Identifikacia tychto
pozicii predstavuje hlavny analyticky prinos prehladu vo vztahu k VO2 a VO3.

3.2.1 Pozicia augmentdcie

Prva pozicia chape GenAl ako nastroj, ktory rozsSiruje schopnosti ludského finanéného
rozhodovatela bez toho, aby ho nahradil. V tomto rdmci LLM absorbuju rutinnu
kognitivnu pracu (sumarizaciu textov, prvé verzie analytickych sprav, extrakciu informacii
z nestruktdrovanych zdrojov) a uvolfiuju odbornikov pre naroc¢nejsie zadania v podniku.
Empirickd oporu pre tuto poziciu poskytuju Jha et al. (2025): ChatGPT investi¢né skdre
nenahradza klasické metriky typu Tobinovho q, ale poskytuje k nim inkrementalnu
informaciu, ktord zlepsuje prediktivnu schopnost modelu kapitalovych vydavkov.
Podobne Ko a Lee (2024) ukazuju, Ze hybridny pristup spajajuci vyber akcii pomocou
ChatGPT s tradi¢nou optimalizdciou vyrazne prekonava kaidy z tychto pristupov v
izolovanej podobe.

3.2.2 Pozicia skepsy a rizika substitucie

Druha pozicia je k delegovaniu rozhodnuti na GenAl vyrazne skeptickejsia. Argumentuje,
Ze LLM moZu vykazovat nekonzistentné vystupy v reakcii na drobné zmeny v promptoch
a produkovat halucinacie najma vo finan¢nych sumaroch. Lopez-Lira a Tang (2023)
dokumentuju, Ze stratégie zalozené na LLM signdloch dosahuju klesajuce vynosy s
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rastucou adopciou tychto nastrojov, ¢o naznacuje, ze hodnota LLM ako autondmneho
rozhodovatela nie je trvald. Ali et al. (2025) na zdklade syntézy 84 prac identifikuju
skreslenia, problémy transparentnosti a regulacné otazky ako systematické crty
sucasnych LLM aplikacii vo financiach. Tento tabor zdéraznuje, Ze vysokou vypoctovou
schopnostou modelu sa kvalita strategického uUsudku automaticky nezvySuje a v
niektorych pripadoch sa, naopak, zhorsuje.

3.2.3 Pozicia podmieneného nasadenia a sprdvy

Tretia pozicia neuzatvara otdzku augmentacie a substitucie v prospech jednej strany, ale
prendasa ju do roviny spravy. Argumentuje, Ze nasadenie GenAl vo financnom
rozhodovani nie je primarne technickou otdzkou, ale otdzkou riadenia: kto nesie
zodpovednost za rozhodnutie, ako je vystup modelu auditovatelny a ako sa riesi novy
agency problém medzi vlastnikmi, manazérmi a algoritmickymi systémami. Mdkander et
al. (2024) formuluju v tejto suvislosti trojuroviiovy auditny ramec, ktory rozliSuje audit
poskytovatela, audit modelu a audit aplikacie. Fedyk et al. (2022) dopliuju empiricku
perspektivu: investicie do Al v audite zvySuju jeho kvalitu, ale su¢asne menia Strukturu
auditového persondlu a otvaraju nové otazky o tom, kto je za vystup modelu redlne
zodpovedny.

3.3 Syntéza napriec¢ VO1-VO3

Z prierezovej analyzy vyplyva, Ze Ziadna z troch pozicii nedominuje vo vsetkych
doménach rovnomerne. Pozicia augmentdcie ziskava najsilnejSiu oporu v doménach
bohatych na text a opakované ulohy (Jha et al., 2025), vyber akcii v kombinacii s
tradi¢nou optimalizaciou (Ko & Lee, 2024) a interpretdcia textov Narodnych bank pre
treasury (Hansen & Kazinnik, 2024). Pozicia skepsy je najsilnejsSia v doménach s kratkym
horizontom rozhodnutia a vysokou citlivostou na presnost signalu, kde vynosy z LLM
stratégii klesaju s rastucou adopciou (Lopez-Lira & Tang, 2023) a kde meta-prehladova
evidencia upozoriiuje na systematické skreslenia (Ali et al., 2025). Pozicia spravy nie je
alternativou k predchadzajucim dvom, ale ich nadstavbou: bez ohladu na to, ¢i GenAl
augmentuje alebo substituuje, otvara nové otdzky o auditovatelnosti a zodpovednosti,
ktoré tradi¢né rdmce internej kontroly nepokryvaju (Mokander et al., 2024; Fedyk et al.,
2022).

4 Diskusia

Predkladany prehlad ukazuje, Ze pozicia GenAl vo financiach uz dnes obsahuje zretelné
linie zlomu, ktoré pretrvavaju naprie¢ doménami aplikacii. NajdolezitejSim z nich je
rozdielne chapanie toho, comu vlastne GenAl vo finanénom rozhodovani sluzi. Nejde o
terminologicky spor, ale o otazku s priamymi ddsledkami pre praktické nasadenie
technolégie i pre tedriu rozhodovania.

Augmentacna pozicia ziskava najsilnejsiu empiricku oporu v ulohach, kde sa velky objem
nestrodého textu stretdva s potrebou expertnej interpretacie — typicky pri hibkovej
kontrole, sumarizacii zverejneni a v prvych fazach pracovnych postupov. V tychto
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kontextoch GenAl nielenze redukuje pracnost, ale zvySuje aj kvalitu vysledku, ak je fudsky
odbornik nadalej v pozicii kone¢ného posudzovatela. Skepticka pozicia ziskava silu v
opacnom konci spektra: pri rozhodnutiach s dlhym horizontom, riedkou empirickou
zdkladriou a vysokou citlivostou na presnu formulaciu Usudku, kde sa nekonzistentnost
vystupov a halucindcie stavaju vaznym rizikom. Governance pozicia pretahuje obe
diskusie do roviny instituciondlnej Struktury a upozornuje na to, Ze technickd diskusia o
presnosti modelu neddva odpoved na otazku zodpovednosti.

Pre prax z tejto syntézy plynu tri praktické implikacie. Po prvé, vyber spésobu nasadenia
GenAl by mal explicitne odzrkadlovat charakter rozhodovacej ulohy: ulohy bohaté na
text a opakujuce sa uUlohy znesu SirSiu mieru augmentacie, zatial Co strategické
rozhodnutia s nedplnymi datami a dlhym horizontom vyzaduju podstatne silnejsiu tlohu
[udského Usudku. Po druhé, nasadenie GenAl vo firemnom financnom rozhodovani si
vyZzaduje rozSirenie ramcov spravy o explicitné pravidld pre auditovatelnost
algoritmickych odporuc¢ani a pre rozdelenie zodpovednosti medzi [udského
rozhodovatela a systém. Po tretie, evidencia z prehladu naznacuje, Zze kompetencny
profil finanéného manazéra sa posuva: hodnotu vytvara nielen schopnost pracovat s
ndstrojom, ale aj schopnost kriticky posudit, kde model spolahlivo augmentuje Usudok
a kde ho ohrozuje.

4.1 Vyskumna agenda

V prehlade odhalujeme tri smery, ktoré si zaslUzia prioritu v buddcom vyskume. Prvym
je systematické skimanie nasadenia GenAl v malych a strednych podnikoch a v kontexte
trhov strednej a vychodnej Eurdpy, kde je sucasna evidencia takmer Uplne nepritomna.
Druhym je longitudinalny vyskum dosledkov nasadenia GenAl na Strukturu finanéného
oddelenia, kompetencné profily a delbu rozhodovania medzi ¢lovekom a systémom.
Tretim je rozvoj governance ramcov, ktoré explicitne adresuju novy agency problém
medzi vlastnikmi, manazérmi a algoritmickymi systémami pri strategickych finan¢nych
rozhodnutiach.

4.2 Obmedzenia vyskumu

Okrem obmedzeni metodoldgie uvedenych v podkapitole 3.5 treba pripomenut, Ze pole
GenAl vo financiach sa rozvija extrémne rychlo a niektoré aktudlne prace eSte nepresli
recenznym konanim v case ukoncenia vyhladdvania. Predkladany prehlad preto
reprezentuje stav recenzovanej dokazovej bazy a ocakdvame, Ze Cast zdverov sa v
kratkodobom horizonte spresni alebo doplni. Dal$im obmedzenim je geograficka
koncentracia primarnej evidencie na podniky a trhy Spojenych Statov a vyspelej Eurdpy,
¢o redukuje generalizovatelnost zaverov na iné kontexty.

Zaver

V prehlade literatury sme systematizovali recenzovanu ddkazovu bazu o aplikaciach
generativnej umelej inteligencie vo finanénom rozhodovani a usporiadali ju okolo
prierezovej optiky augmentdcie verzus substitucie fudského usudku. V odpovedi na VO1
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prehlad identifikoval pat doménovych klastrov: kapitalova alokaciu a rozpoctovanie,
hodnotenie fuzii a akvizicii, finanéné planovanie a analyzu, riadenie rizik a treasury, a
prierezovu tému spravy. V odpovedi na VO2 a VO3 prehlad zdokumentoval tri zretelné
pozicie vo vztahu k Ulohe GenAl a ich Specifické empirické zazemia. V odpovedi na VO4
prehlad sformuloval vyskumnu agendu zameranu na malé a stredné podniky, kontext
strednej a vychodnej Eurdpy, longitudinalne dosledky nasadenia a rozvoj governance
ramcov.

Z perspektivy odporucani pre prax i pre vyskum prehlad ukazuje, Ze otazka ,,Ci GenAl patri
do finan¢ného rozhodovania“ je nespravne polozena. Spravnou otazkou je ,v ktorych
rozhodovacich kontextoch, akym spdsobom a pod akou spravou”. Predkladany prispevok
ponuka prvy systematicky pokus odpovedat na tuto otazku v slovenskej akademickej
literature a tvori vychodisko pre nadvazujuci empiricky vyskum v kontexte slovenskych a
stredoeurdpskych podnikov.

Poznamka o rieSenom projekte

Tento vyskum bol podporeny projektom IGMP Ekonomickej univerzity v Bratislave, €. I-
26-105-00 ,Implementdcia umelej inteligencie v slovenskych podnikoch: klucové
kompetencie, procesy a osvedcené postupy pre integraciu Al.
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FINANCIAL STRATEGY UNDER INFLATION AND RISING INSOLVENCIES:
EVIDENCE-BASED WORKING CAPITAL AND TRADE CREDIT POLICY FOR
THE DRY CONSTRUCTION MATERIALS VALUE CHAIN IN CEE

Adam Cardds

Abstract

This paper develops an evidence-informed conceptual framework for financial strategy
decisions in the dry construction materials value chain (manufacturers—distributors—
contractors) in Central and Eastern Europe (CEE: Slovakia, Czechia, Poland, Hungary),
benchmarked against Austria. Drawing on secondary macro-economic statistics,
insolvency intelligence from Coface and Creditreform, and ECB monetary policy data, the
study links macro-level shocks to micro-level working capital and trade credit policies.
Theoretically, the paper grounds its analysis in the cash conversion cycle literature
(Chang, 2018; Raheman & Nasr, 2007), trade credit theory (Amberg et al., 2021; Garcia-
Appendini & Montoriol-Garriga, 2013), and financial distress research (Altman et al.,
2017; Fernandez-Gamez et al., 2020). Coface reports that CEE economic growth returned
in 2024 (2.6% vs. 0.8% in 2023) and inflation fell to 4.6% from 11.2% in 2023, yet
insolvency fragility persisted; excluding Hungary, insolvency cases increased by 3% in
2024. Austria recorded 6,693 corporate insolvencies in 2024 (+21.9% y/y). Using these
signals together with ECB policy-rate dynamics and Eurostat bankruptcy indicators, three
testable research propositions are formulated and a practical managerial toolkit is
derived for cash conversion cycle governance, credit limits, payment terms, and liquidity
buffers. The contribution is a theoretically anchored, practitioner-oriented framework
suitable for firm-level empirical validation in future research.

JEL classification: E44, G32, G33
Keywords: financial strategy, working capital management, cash conversion cycle, trade
credit, insolvency risk, CEE

Introduction

Inflationary shocks, higher refinancing costs and changing payment discipline have
fundamentally redefined corporate financial strategy across Europe since 2021. For
working-capital-intensive industries, the interaction between liquidity, inventory
financing and trade credit becomes a primary determinant of resilience. This is
particularly acute for the dry construction materials value chain, where inventory is
strategically necessary for service levels, yet costly to finance under restrictive monetary
policy.

Recent macro-economic evidence illustrates the paradox of aggregate recovery
alongside persistent micro-level fragility in CEE. Coface (2025) reports that the region's
GDP growth improved to 2.6% in 2024 from 0.8% in 2023 and inflation fell to 4.6% from
11.2%, yet corporate stability continued to deteriorate; excluding Hungary (where legal
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procedural changes distort headline totals), insolvencies increased by 3% in 2024. In
Austria, corporate insolvencies reached 6,693 in 2024, representing +21.9% year-on-year
(Creditreform, 2025). Eurostat (2024) further reports that EU business bankruptcy
declarations increased by 2.7% quarter-on-quarter in Q3 2024, with construction sector
registrations rising by 3.7% q/q, signalling continued structural churn.

The academic literature provides well-established frameworks for working capital
management and trade credit policy, yet their application to transitional economies
under simultaneous inflation and rate normalisation cycles remains underdeveloped.
This gap motivates the present study. The paper provides an evidence-based conceptual
framework to: (i) select and justify ex post financial indicators suitable for the dry
construction distribution business model; (ii) translate macro risk signals into working
capital and trade credit policy; and (iii) propose implementable policy recommendations
for distributors and manufacturers in Slovakia, Czechia, Poland and Hungary, with Austria
as a Western European benchmark.

1 Current state of the solved problem at home and abroad
1.1 Financial strategy and working capital management

Corporate finance literature defines financial strategy as the integrated configuration of
financing, liquidity, investment and payout policies that supports value creation under
risk constraints (Brealey et al., 2019; Arnold, 2019). A central operationalisation of
financial strategy in distribution-intensive industries is working capital management. The
cash conversion cycle (CCC), defined as inventory days outstanding plus days sales
outstanding minus days payable outstanding, serves as the key summary metric linking
operational activity to liquidity and refinancing exposure (Atrill, 2019; Watson, 2019).

Seminal empirical research by Chang (2018) on global firms demonstrated that
shortening the cash conversion cycle is associated with higher corporate performance.
Raheman and Nasr (2007) extended this evidence to Pakistani listed firms, confirming a
significant negative relationship between the CCC and profitability. Goncalves et al.
(2018) similarly found that reducing the net trade cycle improves firm value across
different economic cycles. These findings collectively support the view that CCC
optimisation is not merely an operational matter but a core financial strategy lever,
particularly relevant in environments where financing costs are elevated.

More recently, Bafios-Caballero et al. (2012) demonstrated an inverted U-shaped
relationship between working capital level and firm value for Spanish SMEs, suggesting
that optimal rather than minimal working capital exists. This is particularly relevant for
inventory-intensive industries such as dry construction materials distribution, where a
minimum service-level inventory is non-negotiable for competitive positioning. Under
rising interest rates, however, the cost of suboptimal inventory buffering increases non-
linearly (Protopappa-Sieke & Seifert, 2010).
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1.2 Trade credit theory and credit risk in B2B markets

Trade credit is the dominant form of short-term external finance in B2B markets and
constitutes a key component of working capital policy. Amberg et al. (2021) demonstrate
that firms actively manage liquidity shortfalls through trade credit adjustments, drawing
on suppliers’ credit while reducing credit issued to customers, confirming trade credit’s
central role as a liquidity buffer. Garcia-Appendini and Montoriol-Garriga (2013)
formalise an information and liquidity role for trade credit: suppliers act as liquidity
providers to buyers during credit market disruptions, drawing on their own internal
financing capacity when buyers face external credit constraints.

Cuiat (2007) emphasises the insurance function of trade credit: suppliers act as implicit
lenders of last resort to buyers experiencing temporary liquidity shocks, and this role is
embedded in long-term trading relationships. The implication for the dry construction
materials value chain is significant distributors providing extended terms to contractors
implicitly absorb liquidity risk, particularly in high-insolvency environments. Kadlecik and
Markovic¢ (2015) address credit limit determination for trade credit specifically in the
Slovak context, emphasising the role of customer scoring, payment history and exposure
concentration in managing receivables risk.

Empirical evidence on late payment and default propagation in supply chains
underscores the systemic dimension of trade credit risk. Jacobson and von Schedvin
(2015) demonstrate, using Swedish firm-level data, that trade credit losses propagate
through supply chains in @ manner consistent with financial contagion: supplier distress
caused by customer default amplifies bankruptcy risk upstream. This transmission
mechanism is highly relevant for the dry construction materials sector, where contractor
insolvencies can trigger cascading distress in the distributor—manufacturer chain.

1.3 Financial distress prediction and insolvency risk

The financial distress literature has developed increasingly sophisticated tools for
predicting business failure. Fernandez-Gadmez et al. (2020) provide comprehensive
evidence that financial distress prediction accuracy varies substantially across European
countries, emphasising the importance of macroeconomic and regulatory factors
alongside accounting ratios. Altman et al. (2017) offer the most extensive international
validation of discriminant-analysis-based models, assessing the Z-score model across 31
European and three non-European countries using private firm data. Their findings
confirm that while the model retains predictive power, country-specific recalibration
substantially improves classification accuracy. These results have since been adapted to
CEE insolvency contexts, including a comprehensive assessment of bankruptcy
prediction models applied to Central European SMEs by Kliestik et al. (2025).

Logistic regression approaches to distress prediction, initiated by Ohlson (1980) and
subsequently extended by numerous researchers, offer probabilistic outputs and greater
flexibility in variable specification. For the CEE context, Kliestik et al. (2025) and similar
national-level studies reflect the need to recalibrate standard models to local accounting
standards, ownership structures and legal insolvency frameworks. Critically for the
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present paper’s context, models trained on pre-2021 data may understate distress
probability under a simultaneous inflation-and-rate-tightening shock not present in
historical training samples.

The construction and construction materials sectors display sector-specific insolvency
dynamics. Btach et al. (2021) identified low capitalisation, aggressive bidding and
payment delays from project owners as structural drivers of contractor failure in Central
European construction markets, a pattern confirmed in more recent European evidence
(Creditreform, 2025). The sector’s long working capital cycles reflecting project-based
cash flows and extended payment terms make it structurally sensitive to interest rate
movements and inflation.

1.4 Monetary policy, inflation and corporate finance

The transmission of monetary policy to firm-level financial decisions operates through
multiple channels: refinancing cost (interest burden on floating-rate debt), asset
valuation (discount rate effects on investment appraisal) and demand effects
(construction activity driven by mortgage and public investment finance). Altavilla et al.
(2022) provide recent evidence that rising interest rates tighten borrowing constraints
on leveraged firms through both balance-sheet and bank lending channels, amplifying
the macroeconomic effect of policy tightening beyond the direct interest cost,
particularly when rates approach or exceed zero-lower-bound thresholds.

In the CEE context, the transmission of ECB rate decisions is mediated by the degree of
euro-area financial integration. Slovakia (eurozone) receives ECB policy directly; Czechia
and Poland operate under independent central banks, which followed their own often
more aggressive tightening cycles. This heterogeneity creates a natural comparative
structure for assessing how refinancing cost transmission differs across the value chain's
operating markets. Egert and MacDonald (2009) document partial but growing interest
rate pass-through from ECB rates to retail lending rates in CEE economies, suggesting
non-trivial cross-border transmission even outside the eurozone.

2 Research design: aims, research propositions and methodology

The main research aim is to develop an evidence-informed conceptual model and a
managerial toolkit for working capital and trade credit policy in the dry construction
materials value chain under inflation and rising insolvency risk in CEE, benchmarked
against Austria.

Partial goals are: (1) to select and justify a set of ex post financial indicators (liquidity,
leverage, coverage, CCC) relevant for B2B distribution; (2) to synthesise publicly available
macro and insolvency statistics for CEE and Austria; (3) to formulate testable research
propositions linking the inflation/high-rate environment to CCC and distress risk; (4) to
translate findings into implementable policy recommendations.

Object of research: the dry construction materials value chain in Slovakia, Czechia,
Poland and Hungary; Austria is used as a benchmark market due to its comparable EU
regulatory context, eurozone proximity and divergent insolvency dynamics.
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Research propositions:

P1 —Inflation and restrictive monetary policy lengthen the cash conversion cycle
of distributors through inventory buffering and delayed receivables collection.
Theoretical basis: higher financing costs increase the cost of CCC length (Chang,
2018; Protopappa-Sieke & Seifert, 2010) while supply uncertainty incentivises
precautionary inventory accumulation.

P2 — Rising insolvency incidence is associated with deterioration in debtor
liquidity ratios and higher implied refinancing costs, increasing the probability of
financial distress upstream. Theoretical basis: the supply chain contagion
mechanism identified by Jacobson and von Schedvin (2015) and the monetary
transmission channels documented by Altavilla et al. (2022).

P3 — Tighter, segmented trade credit policies improve distributor liquidity
resilience at the expense of short-term sales volume. Theoretical basis: the trade-
off between credit extension as a competitive tool (Amberg et al., 2021) and
expected loss under elevated insolvency incidence (Cuiat, 2007).

Methodology: The paper applies a structured secondary-data synthesis approach. It
triangulates: (i) insolvency trends and country-level datas from Coface (2025) and
Creditreform (2025); (ii) ECB policy-rate changes as a direct proxy for refinancing
conditions; and (iii) Eurostat short-term business statistics for bankruptcy registrations.
The analysis is complemented by a value-chain mapping and a policy toolkit design that
operationalises financial strategy decisions without reliance on firm-level regression.
This design choice follows Eisenhardt’s (2021) framework for building theory from
secondary evidence in contexts where primary microdata are unavailable.

Table 1
Key macro and insolvency indicators (CEE vs. Austria)
Metric CEE (aggregate) Austria
GDP growth 2024 (vs. 2023) 2.6% (vs. 0.8%) Recession; GDP -1.1% in 2024
High inflation period;
Inflation (regional) 4.6% in 2024 (vs. 11.2% in 2023) | construction and property under
pressure
Insolvencies (headline) 50,248 (2023) - 45,938 (2024), - 5,490 (2023) - 6,693 (2024),
9% (affected by HU) +21.9%
. 29,771 (2023) - 30,680 (2024),
Insolvencies excl. Hungary +3% n/a

Source: Coface (2025); Creditreform (2025)
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Table 2
Insolvency dynamics by country (2024 vs. 2023)

Change in insolvencies

Country Notes

2024 vs. 2023
Increase linked to permanent adoption of
restructuring procedures
Relatively stable but exposed to external
demand weakness
Slovakia -3.5% Relatively stable trend; eurozone member
Decline driven by normalisation after 2022
regulatory spike
Austria +21.9% Highest level since 2009; recession context

Source: Coface (2025); Creditreform (2025)

Poland +19%

Czechia +1.9%

Hungary -25.5%

Table 3
ECB deposit facility rate — key effective dates
Effective date ECB deposit facility rate (%)
27 Jul 2022 0.00
14 Sep 2022 0.75
2 Nov 2022 1.50
21 Dec 2022 2.00
20 Sep 2023 4.00 (peak)
12 Jun 2024 3.75
18 Dec 2024 3.00
11 Jun 2025 2.00

Source: European Central Bank (2026)

Figure 1
ECB deposit facility rate (selected effective dates)
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Source: European Central Bank; author’s visualisation
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Figure 2
Change in corporate insolvencies (2024 vs. 2023)
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3 Research results and discussion

The secondary evidence confirms that the macro recovery in 2024 did not translate
uniformly into business resilience. The headline CEE insolvency decline of 9% in 2024 is
largely attributable to Hungary's legal normalisation; excluding this effect, insolvencies
rose by 3%, with Poland recording a 19% increase linked to the permanent adoption of
restructuring procedures (Coface, 2025). This implies persistent latent distress risk in the
CEE corporate landscape, with construction and trade among structurally vulnerable
segments.

Austria provides a critical Western European reference point. Creditreform (2025)
reports a 21.9% increase in corporate insolvencies (6,693 cases) and highlights
construction as a sector with elevated insolvency dynamics. This suggests that the
mechanism is not CEE-specific but is connected to Europe-wide financing cost and
demand dynamics following the ECB tightening cycle. The fact that insolvencies rose
sharply even in a high-governance, well-capitalised market such as Austria strengthens
the argument that macro transmission—rather than institutional weakness—is the
primary driver.

The core transmission channel is refinancing cost. The ECB deposit facility rate moved
from 0.00% in July 2022 to a peak of 4.00% in September 2023, before easing to 2.00%
by June 2025 (European Central Bank, 2026). For inventory-heavy distributors, this rate
path translates into materially higher implicit financing costs of CCC. The working capital
financing cost of a firm with 90-day CCC and €10 million in working capital assets
increases by approximately €250,000 annually for each 100 basis points of rate
increase—a non-trivial burden for mid-market distributors. This is consistent with P1:
inflationary and rate-tightening environments extend CCC through inventory buffering
and delayed receivables collection.

Eurostat's quarterly bankruptcy statistics confirm continuing corporate churn at EU level,
with bankruptcy declarations increasing 2.7% quarter-on-quarter in Q3 2024 and
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construction registrations rising 3.7% q/q (Eurostat, 2024). In the value chain, late
payments and insolvencies typically propagate upstream, stressing distributors'
receivables and manufacturers' credit exposure. This mechanism, documented
theoretically by Jacobson and von Schedvin (2015), underpins P2: rising insolvency
incidence correlates with deteriorating debtor liquidity, elevating credit risk for upstream
chain members.

The evidence also provides context for P3. The Amberg et al. (2021) framework
demonstrates that distributors with better internal financing capacity will absorb trade
credit losses through continued extension; however, when the insolvency incidence of
buyers rises to the levels observed in Poland (+19%) and Austria (+21.9%), the expected
loss on extended terms may exceed the margin contribution of incremental sales. This
implies a rational trade-off in favour of credit tightening, consistent with P3.

Table 4 presents a structured policy framework mapping macro signals to financial
management responses, synthesising the theoretical and empirical findings above.

Table 4
Financial strategy response matrix: macro signals and recommended policies

Inflation > 4% and ECB rate ~ Higher CCC financing cost; Set explicit CCC targets; monitor
> 2% inventory buffering incentive vs. DSO/DIO weekly; reduce
cost constraint speculative stock

Insolvency incidence rising Higher expected loss on trade Segment credit limits by customer

(>+10% vy/y) receivables; chain contagion risk risk tier; tighten terms for high-
risk buyers

GDP growth positive but Demand exists but counterparty Maintain sales volumes through

corporate distress rising quality deteriorating early-payment incentives rather
than extended terms

ECB rate easing (below Refinancing cost relief; working Reassess CCC targets; consider

2.5%) capital financing cheaper selective receivables financing

(factoring)
Source: Author’s synthesis based on Coface (2025), ECB (2026), Chang (2018), Amberg et al. (2021)

Conclusion

This paper set out to develop a theoretically grounded, evidence-informed framework
for financial strategy in the dry construction materials value chain under the combined
pressure of inflation and rising insolvencies in CEE. The analysis confirms that the post-
2021 macro shock created material working capital and credit risk challenges for
distributors and manufacturers operating in Poland, Czechia, Slovakia and Hungary, with
Austria's insolvency statistics providing a sobering Western European parallel.

The three research propositions advanced—that inflation and rate tightening lengthen
CCC (P1), that rising insolvency incidence elevates upstream credit risk (P2), and that
tighter trade credit policies improve liquidity resilience at the expense of short-term
sales (P3)—are each grounded in established theoretical frameworks (Chang, 2018;
Jacobson & von Schedvin, 2015; Amberg et al., 2021) and are consistent with the
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secondary macro evidence reviewed. Formal empirical testing at firm level remains an
agenda item for future research.

Based on this synthesis, the following policy recommendations are proposed for
practitioners:

1. Adopt explicit CCC targets (e.g., maximum DSO by customer tier) and monitor
them in weekly management cycles, not only in quarterly financial reporting.

2. Implement segmented trade credit policies using a customer risk scoring
framework (payment history, financial health indicators, sector exposure). Apply
shorter terms and lower limits to high-risk contractors; offer early-payment
discounts as a commercial substitute for extended credit.

3. Maintain liquidity buffers sized to CCC volatility: a committed revolving credit
facility sized to at least 10-15% of annual revenues, supplemented by minimum
cash bands determined by stress-scenario analysis.

4. Align inventory build-ups with financing capacity and forward demand signals.
Avoid precautionary inventory accumulation in high-rate environments unless
supply risk explicitly warrants it.

5. Establish cross-partner information sharing mechanisms (manufacturer—
distributor—contractor) to reduce the latency between customer distress signals
and credit policy adjustments.

6. Prepare explicit interest rate stress scenarios (e.g., 2.0% vs. 3.0-4.0% ECB deposit
rate regimes) as inputs to annual financial planning, given the documented
sensitivity of CCC financing costs to rate movements.

Limitations and future research agenda: The study relies on secondary aggregate data
and does not estimate firm-level predictive models. The propositions formulated here
require empirical testing via logistic regression or discriminant analysis on microdata for
CEE distributors and contractors, controlling for accounting standards differences (Slovak
Accounting Standards vs. IFRS), ownership structure and firm size. Cross-country panel
designs would allow decomposition of country-specific versus common European
effects. Additionally, qualitative case studies in the dry construction materials sector
would enrich the theoretical framework with sector-specific nuance beyond what
secondary data can provide.
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MODERN CONCEPTS IN PRICING AND REVENUE MANAGEMENT
DECISION-MAKING: A FINANCIAL STRATEGY PERSPECTIVE

Filip Gal

Abstract

Pricing and revenue management decisions represent one of the most strategically
significant yet under-researched areas in financial management. This structured
literature review examines modern approaches and conceptual frameworks in pricing
decision-making through the lens of financial strategy. Drawing on peer-reviewed
sources indexed in Web of Science (WoS) and Scopus published between 2015 and 2025,
the review addresses the central problem of fragmented decision-making processes in
pricing management within firms. The paper explores three interrelated dimensions: 1.
the theoretical foundations and evolving paradigms of pricing strategy and financial
decision-making; 2. the role of behavioral economics and cognitive factors in managerial
pricing decisions; and 3. the transformation of revenue management through
algorithmic methods, machine learning, and data-driven optimization. Results of the
review indicate that value-based pricing, dynamic pricing, and integrated revenue
management systems significantly improve financial performance. However, a gap
remains between theoretical advances and practical implementation, particularly in SME
and Central European business environments. The paper concludes with a conceptual
framework connecting pricing decision-making with financial strategy and identifies
future research directions.

JEL classification: M21, D81, G32
Keywords: pricing strategy, revenue management, financial decision-making, value-
based pricing, dynamic pricing

Introduction

Pricing is frequently cited as the single most powerful lever of profitability in the
marketing and financial management mix. A 1% improvement in price, with demand
held constant, translates on average into an 8.7% improvement in operating profit — a
magnitude that substantially exceeds the impact of equivalent improvements in variable
costs, fixed costs, or volume (Hinterhuber & Liozu, 2022). Yet despite this leverage,
pricing decisions remain among the least strategically managed activities in firms,
particularly in the small and medium enterprise (SME) segment and in transition
economies. The decision-making process in pricing is often fragmented across
organizational units, driven by cost-plus heuristics, or reactive to competitive pressures
rather than grounded in a comprehensive strategic and financial framework (Mattos et
al., 2021).
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The intersection of pricing strategy and financial strategy is a domain that has attracted
growing scholarly attention since the mid-2010s, motivated by the rapid digitalization of
markets, the emergence of data-driven business models, and advances in machine
learning and artificial intelligence that have transformed what is technically possible in
real-time pricing optimization (Den Boer, 2015; Biggs et al., 2023; Ferreira et al., 2016).
Revenue management — originally developed in the airline industry after deregulation in
1978 — has evolved from a tactical inventory management technique into a strategic
financial tool applicable across a wide spectrum of industries (Chen et al.,, 2021).
Simultaneously, behavioral economics has revealed that pricing decisions are
systematically distorted by cognitive biases among both managers and consumers,
calling into question the rational utility-maximizing models that underpin classical pricing
theory (Wong, 2020; Baker et al., 2019; Bikas et al., 2019).

This paper presents a structured literature review that examines the state of research on
modern pricing and revenue management decision-making from the perspective of
financial strategy. The central research problem addressed is the fragmentation of
decision-making processes in pricing management within firms operating in dynamic
market environments. The specific research question is: What are the dominant
theoretical frameworks, empirical findings, and methodological approaches that explain
how firms can integrate pricing and revenue management decisions into a coherent
financial strategy?

1 Current state of the solved problem at home and abroad

Research on pricing and revenue management spans multiple disciplines including
economics, marketing, operations research, behavioral science, and management
accounting. Since the mid-2010s, the field has undergone significant expansion, driven
by the proliferation of large datasets, digital marketplaces, and the methodological
advances brought by machine learning and reinforcement learning (Den Boer, 2015;
Ferreira et al., 2016; Kastius & Schlosser, 2022). This section structures the existing
literature into four thematic pillars: a) foundations of pricing strategy in financial and
strategic management; b) value-based pricing and financial performance; c) dynamic
pricing, algorithmic methods, and revenue management; and d) behavioral and
psychological dimensions of pricing decisions.

1.1 Foundations of pricing strategy in financial and strategic management

The relationship between pricing strategy and financial strategy has been theorized
across several academic traditions. In strategic management, pricing is conceptualized
as a source of competitive advantage that must be aligned with the firm's value
proposition, cost structure, and target market segments (Porter, 1985, as cited in Dost &
Geiger, 2017). Hinterhuber and Liozu (2022) argue that pricing should be positioned as
a core strategic capability — one requiring dedicated organizational resources, pricing
analytics infrastructure, cross-functional collaboration, and CEO-level championing —
rather than treated as a purely operational variable. Empirical evidence from a survey of
over 1,800 professionals confirmed that firms with higher pricing orientation and
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capability scores significantly outperformed their relative financial

performance (Liozu & Hinterhuber, 2013).

peers on

From a management accounting perspective, pricing decisions have been linked to the
strategic use of cost information. Cost-based pricing — where price is set as a markup
over allocated costs — remains widespread in practice, yet is consistently shown to be
inferior to value-based pricing in terms of margin realization (Nagle & Miller, 2018, as
cited in Mattos et al., 2021). The review by Mattos et al. (2021), covering 286 papers
from Web of Science, Emerald, Elsevier, and SPELL, found that cost-based pricing
dominates the empirical literature, while value-based approaches, though theoretically
superior, remain underrepresented in practice. This gap — described as the 'value-based
pricing paradox' — is attributed to organizational inertia, insufficient customer value
guantification capabilities, and weak internal coordination between sales, marketing,
and finance functions (Toytari et al., 2017; Raja et al., 2020).

Table 1
Dominant Pricing Approaches: Comparison of Key Characteristics

Characteristic

Price anchor

Cost-Based Pricing
Cost + markup

Competition-Based
Competitor price level

Value-Based Pricing
Customer WTP

Data required

Internal cost data

Market price

Customer value

impact

monitoring quantification
Margin potential Low to moderate Moderate High
Implementation .
2 . Low Low to moderate High
complexity
Financial performance . . S -
P Baseline Moderate positive Significantly positive

Capability required

Accounting systems

Market intelligence

Cross-functional pricing
team

Main risk

Margin erosion

Price wars

Value perception
mismatch

Industry prevalence
(WoS)

~ 60 %

~25%

~15%

Source: Authors' elaboration based on Mattos et al. (2021); Liozu and Hinterhuber (2013); Toytari et al.
(2017)

Table 1 compares the three dominant pricing approaches across eight characteristics
relevant to financial strategy. The data confirms that value-based pricing (VBP) offers the
highest margin potential and the most significant positive impact on financial
performance yet remains the least prevalent approach in practice (~ 15 %). This contrast
— sometimes called the “value-based pricing paradox” — reflects the high organizational
capability requirements of VBP relative to the simpler cost-plus heuristics that dominate
managerial practice (Mattos et al., 2021; Toytari et al., 2017).

Financial strategy integrates pricing decisions into the broader framework of firm value
creation. Pricing decisions affect not only revenue streams but also capital allocation,
cash flow predictability, working capital requirements, and investor perceptions of
business model sustainability (Liozu & Hinterhuber, 2022; Spieth & Schneider, 2016). The
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revenue model — defined as the mechanism through which a firm monetizes its value
proposition — is a critical bridge between pricing strategy and financial strategy. Spieth
and Schneider (2016) demonstrate that recurring revenue models (e.g., subscription-
based pricing) offer superior financial stability and valuation multiples compared to
transactional revenue models, due to their higher predictability and lower customer
acquisition cost per retained unit of revenue.

1.2 Value-Based pricing and financial performance

Value-based pricing (VBP) — setting prices according to the perceived or realized
economic value delivered to the customer rather than according to costs or competitive
benchmarks —is consistently identified in the literature as the pricing approach with the
highest positive impact on firm financial performance (Liozu & Hinterhuber, 2013;
Toytéri et al., 2017; Raja et al., 2020). Liozu and Hinterhuber (2013) find that value-based
pricing (but not cost-based or competition-based pricing) is positively associated with
firm financial performance through its effect on pricing capabilities — defined as the
organizational routines, processes, and skills that enable systematic price management.
This finding, replicated across surveys in manufacturing, services, and technology
sectors, highlights pricing capability as the key mediator between pricing strategy
orientation and outcomes.

The implementation of VBP in business-to-business (B2B) settings presents specific
challenges that have attracted substantial research attention. Raja et al. (2020), studying
manufacturers of advanced services and solutions, identify 'learning to discover value'
as the central organizational capability requirement for VBP — encompassing customer
dialogue, longitudinal value tracking, and cross-functional knowledge integration.
Toytari et al. (2017) adopt a micro-foundations perspective to explain why firms resist
transitioning to VBP despite its documented profitability advantages, identifying barriers
at the individual, organizational, and network levels. At the individual level, managers'
anchoring on historical cost-based reference points and risk aversion to price challenges
from customers are primary obstacles. At the organizational level, siloed structures
between sales, product development, and finance departments prevent the cross-
functional value communication required for VBP execution.

In services contexts, Dost and Geiger (2017) develop multi-product price response maps
as a tool for VBP implementation in competitive markets, enabling firms to visualize price
elasticity trade-offs across product portfolios while accounting for competitive reactions.
Their framework bridges the gap between economic pricing theory and practical
implementation tools, providing a decision support methodology that combines
willingness-to-pay estimation with competitive scenario analysis. Hallberg (2017),
examining the European packaging industry, documents the micro-foundations of
pricing strategy as emergent from routinized interactions between commercial
managers, customers, and cost accounting systems — emphasizing that pricing strategy
in practice is as much a social process as an analytical one.
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1.3 Dynamic pricing, algorithmic methods, and revenue management

Dynamic pricing — the practice of adjusting prices in real time based on variations in
demand, supply, competitive conditions, customer characteristics, time, and location —
has emerged as one of the most active research areas in pricing and revenue
management (Den Boer, 2015; Kastius & Schlosser, 2022; Ferreira et al., 2016). Biggs et
al. (2023) define dynamic pricing as price adjustments driven by four fundamental
market demand influencers: individuals (single consumers or segments), product
variations, timeframes, and locations — a typology that provides a unifying framework
across industries ranging from airlines and hospitality to retail and energy markets. The
shift from fixed to dynamic pricing has been accelerated by the widespread adoption of
algorithmic pricing systems powered by machine learning, which enable firms to process
large volumes of behavioral, contextual, and competitive data in real time (Kastius &
Schlosser, 2022; Ferreira et al., 2016).

Revenue management (RM) — the systematic application of analytics and optimization
techniques to maximize revenue from perishable capacity — has evolved significantly
since its origins in airline seat inventory management. Chen et al. (2021) review recent
generalizations of RM methodology, documenting its extension from single-firm, single-
product settings to network RM, choice-based RM, and multi-stakeholder environments.
The review highlights a paradigm shift from quantity-control decisions (whether to
accept a booking at a given price) to joint quantity-and-price optimization, enabled by
the integration of structural demand models with reinforcement learning and online
optimization algorithms. Data-driven RM, as reviewed by Qi et al. (2023), encompasses
five research streams: inference (data to model), predict-then-optimize, online learning,
end-to-end decision making, and experimental design — each representing a distinct
philosophy for integrating data into revenue-maximizing decisions.

In the hospitality industry, machine learning approaches have demonstrated substantial
revenue gains over rule-based pricing systems. Zhang et al. (2019) propose a deep
learning-based dynamic pricing model for hotel revenue management incorporating
occupancy forecasting through a DeepFM and seq2seq architecture, achieving
statistically significant improvements over expert rule-based baselines. Ferreira et al.
(2016) implement a demand forecasting and price optimization system for an online
retailer using a combination of nonparametric demand models and mixed-integer
programming, generating margin improvements of 10% or more in controlled
experiments. Kastius and Schlosser (2022) evaluate reinforcement learning approaches
— specifically Q-learning and deep Q-networks — for dynamic pricing in competitive
markets, finding that these agents achieve near-optimal pricing behavior and
outperform naive heuristics in simulated oligopoly environments.

Personalization of dynamic pricing — setting different prices for individual consumers
based on their behavioral profiles, willingness-to-pay signals, and demographic
characteristics — represents the frontier of algorithmic pricing. Javanmard and
Nazerzadeh (2019) prove theoretical bounds on regret for personalized dynamic pricing
with high-dimensional customer features, designing near-optimal learning algorithms
that converge to the true demand relationship through structured exploration. Their
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empirical application to an online auto loan company demonstrates a 47% improvement
in expected revenue over a six-month period compared to the company's historical
pricing decisions. However, personalized dynamic pricing also raises serious ethical and
regulatory concerns related to price discrimination, consumer privacy, and algorithmic
fairness that are increasingly attracting scrutiny from policymakers and researchers
(Biggs et al., 2023).

Table 2
Revenue Impact of Dynamic Pricing and Revenue Management Systems: Selected Empirical Evidence
Study (Year) ‘ Industry / Context Method ‘ Revenue Improvement
Ferreira et al. . . ML demand forecast + ~10% margin
Online retail N .
(2016) MIP optimization improvement
Zhang et al. (2019) “or ety Deep learning (DeepFM Statistically significant
+seq2seq) vs. rule-based
Javanmard & Online auto loans High-dim. personalized | +47% expected revenue
Nazerzadeh (2019) dynamic pricing (6 months)
Kastius & Schlosser Competitive retail Reinforcement learning Near-optimal vs.
(2022) market (DQN) heuristic baselines
H _Qo,
Chen et al. (2021) Airlines, hotels, cargo RM system review (40 >8% average revenue
years) uplift
Data-dri RM 10-15% effici i
Qi et al. (2023) Multi-industry ata-driven RM (5 0-15% efficiency gains
paradigms) reported

Source: Authors' elaboration based on cited studies

Table 2 summarizes selected empirical studies on the revenue and financial impact of
dynamic pricing and revenue management systems published between 2016 and 2023.
The evidence consistently points to material financial improvements, ranging from 5%
to 47% depending on the industry, implementation depth, and measurement horizon.
Machine learning and reinforcement learning approaches — particularly when combined
with rich customer data — generate the highest revenue improvements, underscoring the
case for integrating algorithmic pricing infrastructure into the financial strategy of data-
capable firms (Ferreira et al., 2016; Javanmard and Nazerzadeh, 2019; Qi et al., 2023).

1.4 Behavioral dimensions of pricing and financial decision-making

Classical pricing models assume fully rational decision-makers — managers who maximize
expected profit and consumers who optimize utility subject to budget constraints.
Behavioral economics has systematically challenged these assumptions, documenting
how cognitive biases, heuristics, framing effects, and prospect theory alter both
managerial and consumer pricing behavior (Wong, 2020; Bikas et al., 2019). In the
context of financial strategy, behavioral biases affect pricing decisions through multiple
channels: anchoring on historical prices or costs when evaluating new pricing proposals,
overconfidence in demand forecasts, loss aversion that inhibits price increases, and
herding behavior that leads firms to mirror competitors' prices without strategic
rationale (Wong, 2020; Baker et al., 2019 Bikas et al., 2019).
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Oancea (2021) examines the implications of behavioral economics for offer optimization
and pricing design in the airline industry, arguing that the move toward New Distribution
Capability (NDC) requires airlines to fundamentally rethink their pricing architecture to
account for how customers evaluate bundles, compare options, and respond to
reference price framing. The paper demonstrates that behavioral pricing interventions —
such as decoy pricing, anchoring with premium tiers, and temporal discounting of
advance purchase discounts — can systematically increase revenue capture without
changing the underlying cost structure. These findings align with a broader body of
literature on behavioral pricing strategy showing that the framing and presentation of
prices significantly affect willingness-to-pay even when the economic content of the
offer is identical (Nagle & Miiller, 2018, as cited in Mattos et al., 2021).

At the firm level, behavioral factors in managerial decision-making have been identified
as a significant source of suboptimal pricing outcomes. Van der Rest et al. (2018)
investigate why hotel managers systematically deviate from algorithmically
recommended pricing decisions, finding that cognitive authority, algorithmic aversion,
and organizational risk management norms lead to price adjustments that reduce
revenue compared to the model's recommendations. This finding is consistent with
broader evidence on algorithm aversion in managerial decision support contexts and has
important implications for the design and governance of pricing decision systems in
firms. Wong (2020), reviewing the behavioral economics and behavioral finance
literature, documents the interaction between cognitive biases and financial decision-
making at the firm level, finding that overconfidence, loss aversion, and
representativeness bias systematically affect capital allocation, risk assessment, and — by
extension — financial strategy, including pricing.

2 Research design: aim of the paper, research methodology and methods

The primary aim of this paper is to systematically review and synthesize the existing peer-
reviewed literature on modern pricing and revenue management decision-making, with
explicit attention to the financial strategy dimension. The paper addresses the following
research question: What conceptual frameworks, empirical findings, and
methodological approaches are available to help firms integrate pricing and revenue
management decisions into a coherent financial strategy, and what gaps remain —
particularly in the Central European and Slovak business context?

The paper employs a structured literature review methodology, which was selected to
ensure coverage of the evidence base, replicability of the search and selection process,
and transparent documentation of inclusion and exclusion criteria. This approach is
consistent with established standards for literature reviews in management and
economics research (Koziol-Nadolna & Beyer, 2021; Mattos et al., 2021; Satek & Polak
2022). A structured literature review differs from a narrative review in that it applies
explicit, reproducible search and selection procedures without claiming the full protocol
of a systematic review or meta-analysis.

Literature searches were conducted in the Web of Science (WoS) Core Collection and
Scopus databases, which collectively index the highest-impact peer-reviewed journals in
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economics, management, operations research, and marketing. The following search
strings were applied: ('pricing strateg*' OR 'revenue management' OR 'dynamic pricing'
OR 'price decision*') AND ('financial strateg*' OR 'financial performance' OR 'firm
performance' OR 'decision-making'). The search was restricted to English-language
articles published in peer-reviewed journals between January 2013 and June 2025.
Additionally, seminal works published before 2016 that are cited in more than 100 WoS-
indexed articles were included where essential for theoretical grounding.

The initial search yielded 3,247 records after de-duplication. Screening of titles and
abstracts reduced this to 412 potentially relevant articles. Full-text screening against the
following inclusion criteria further reduced the corpus to 82 articles: 1. direct relevance
to pricing strategy, revenue management, or pricing decision-making; 2. empirical or
conceptual contribution to financial performance or financial strategy integration; 3.
publication in a Scopus- or WoS-indexed journal with an impact factor or CiteScore above
the field median. Of these, 25 articles are directly cited in this review, with an additional
12 cited for theoretical context. Exclusion criteria included: practitioner magazines,
conference proceedings without peer review, articles based exclusively on non-Western
emerging market data without transferable implications, and articles lacking
methodological transparency.

The primary analytical methods applied in the review are content analysis, thematic
synthesis, and conceptual framework development. Content analysis involved coding
each selected article for: research domain, theoretical framework used,
country/industry context, key findings, and methodological approach. Thematic
synthesis involved inductively grouping coded items into the four thematic pillars
identified in Section 2. The conceptual framework presented in Section 4 was developed
deductively from the thematic synthesis, drawing on resource-based view theory,
behavioral economics, and financial strategy literature to propose an integrative model
of pricing decision-making in the context of financial strategy.

3 Results of the paper

Table 3 presents the literature selection funnel applied in this review, documenting
the progressive narrowing of the evidence base from 3,247 initially identified records to
the 27 peer-reviewed articles directly cited in this paper. The funnel illustrates the rigor
of the selection process: more than 98% of initially retrieved records were excluded
through systematic screening, ensuring that only the highest-relevance, highest-quality
evidence informs the findings. The additional 12 seminal works cited for theoretical
context were included exclusively to ground the review in the foundational literature of
pricing strategy and revenue management.

39



Trendy a vyzvy rodinného podnikania a ndstupnictva XII.

Trends and challenges of family business and succession XII.

Table 3

Literature Review: Records at Each Stage of the Selection Process

Stage Action Records Retained Exclusion Rationale
Identification WoS + Scopus keyword 3,247 -
search
Pl Remove duplicate 2891 Duplicate entries across
records databases
Tltle/AF)stract Relevance check 412 ) F)ﬁ-toplc, no
screening pricing/strategy link
Apply .
- - I
Full-text eligibility inclusion/exclusion 82 non pee.r reviewed, low
o impact
criteria
Included in review Cited in this article 27 Insufﬁuer?t relevance to
financial strategy
Theoretical context Seminal prfe-2016 works 12 Included for theoretical
cited grounding only

Source: Authors' elaboration based on established literature review procedures (Koziol-Nadolna and Beyer,
2021; Mattos et al., 2021).

The synthesis of the reviewed literature produces four sets of key findings, organized
according to the thematic pillars identified in the methodology. These findings
collectively reveal a field characterized by rapid empirical progress, growing
methodological sophistication, and persistent gaps between theoretical ideals and
organizational practice.

3.1 The strategic importance of pricing capability

The literature consistently demonstrates that pricing capability — defined as the
organizational capacity to systematically set, communicate, and adapt prices in
alignment with strategic objectives — is a source of sustainable competitive advantage
(Liozu & Hinterhuber, 2013, 2022). Liozu and Hinterhuber (2022) argue that pricing
should feature as a standing agenda item at the CEO and board level, supported by
dedicated pricing analytics infrastructure, cross-functional pricing councils, and a culture
that rewards price discipline over volume maximization. Their analysis shows that among
Fortune 500 firms, only 21% have a dedicated pricing function, and fewer than 15% of
firms across industries have implemented systematic value-based pricing processes —
indicating a vast untapped performance improvement potential (Liozu, 2019).

The organizational design of the pricing function significantly moderates its impact on
financial performance. Liozu et al. (2021) apply configurational theory to demonstrate
that multiple pricing policy configurations — not a single 'best practice' — can produce
high financial performance, contingent on firm size, industry, and competitive context.
This finding challenges the normative prescriptions of earlier pricing strategy literature
and suggests that firms must develop their own path-dependent pricing architecture
rather than adopting generic best-practice frameworks. The implication for financial
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strategy is that pricing investment decisions (in people, systems, and processes) must be
calibrated to the firm's specific value creation logic and competitive positioning.

The penetration of formal pricing functions across industries and geographies remains
uneven. Liozu (2019) documents that in Central and Eastern Europe, formal pricing
structures are significantly less common than in North American and Western European
firms, creating a performance gap that represents both a competitive vulnerability and
a development opportunity. This gap is particularly consequential in B2B supply chain
relationships, where pricing decisions are subject to significant power asymmetries that
demand sophisticated negotiation and value argumentation capabilities.

3.2 Value-Based pricing as a financial strategy tool

Value-based pricing emerges from the literature as the pricing approach with the
clearest positive relationship with financial outcomes, operating through the mechanism
of improved margin realization and reduced price-to-value leakage (Raja et al., 2020;
Toytéri et al., 2017; Dost & Geiger, 2017). Raja et al. (2020), studying 39 manufacturer
service providers over an 18-month period, document a multi-stage capability
development process through which firms 'learn to discover value' — iteratively
developing customer dialogue capabilities, value quantification tools, and pricing
process routines that enable sustainable VBP implementation. Their longitudinal case
study design provides granular evidence on how organizational learning processes
transform pricing culture from cost-centric to value-centric over a 3-5-year horizon.

The revenue model dimension of VBP —how firms structure the payment mechanism for
captured value — has received growing attention as a financial strategy concern. Spieth
and Schneider (2016) demonstrate that subscription-based and usage-based revenue
models generate significantly higher customer lifetime value and more predictable cash
flows than transaction-based models, enabling firms to achieve premium valuation
multiples by reducing the volatility of revenue streams. This finding has direct
implications for financial strategy: firms designing their business models and pricing
architectures should evaluate not only the level of price but also the structure of the
revenue stream in terms of its financial stability, forecasting accuracy, and alignment
with cost variability.

The barriers to VBP implementation documented in the literature cluster around three
organizational failure modes: capability gaps (insufficient customer value quantification
skills), coordination failures (misalignment between pricing, sales, marketing, and
finance), and institutional resistance (organizational inertia favoring familiar cost-plus
routines) (Toytari et al., 2017; Hallberg, 2017). Addressing these barriers requires
organizational interventions at multiple levels: individual training in value quantification
methods, cross-functional process redesign to enable pricing collaboration, and
leadership commitment to withstand short-term volume pressure during the transition
to higher-margin pricing. The financial strategy implication is that VBP transition should
be treated as a strategic investment with a multi-year horizon, budgeted and governed
like other major capability-building programs.
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3.3 Dynamic pricing, revenue optimization, and financial performance

The quantitative evidence on the financial impact of dynamic pricing and revenue
management systems is compelling. Chen et al. (2021), reviewing 40 years of revenue
management research, document average revenue increases of 5-8% from RM system
implementation across the airline, hotel, car rental, and cargo industries. More recently,
machine learning-based dynamic pricing systems have demonstrated revenue
improvements in the range of 10-47% over rule-based or historical pricing baselines in
controlled experiments (Ferreira et al., 2016; Javanmard & Nazerzadeh, 2019; Miao et.
Al. 2022; Zhang et al., 2019). These magnitudes are financially material, representing the
difference between loss-making and profitable operations in margin-compressed
industries.

Qi et al. (2023) identify data-driven revenue management as a paradigm that integrates
five distinct research streams, each addressing a different aspect of the data-to-decision
pipeline. The predict-then-optimize paradigm — where demand models are estimated
from historical data and then used to solve pricing optimization problems — has been
successfully applied in retail, hospitality, and energy sectors, with the key challenge being
the potential for optimization to overfit to model assumptions that diverge from real
market behavior. The online learning paradigm —where the pricing agent simultaneously
learns demand parameters and optimizes prices through structured exploration —
addresses this challenge by treating the firm's pricing decisions as adaptive experiments
in a non-stationary environment, converging to near-optimal performance as data
accumulates (Den Boer, 2015).

The integration of dynamic pricing into financial strategy requires careful attention to
the balance between short-term revenue maximization and long-term customer
relationship value. Biggs et al. (2023) document that dynamic pricing can trigger
consumer backlash when perceived as unfair or exploitative, potentially eroding brand
equity and long-term willingness-to-pay even as it captures short-term surplus. These
findings suggest that a financially optimal dynamic pricing strategy is not one that
maximizes instantaneous revenue extraction, but one that balances margin optimization
with customer trust preservation —a distinction with significant implications for the long-
term financial performance of firms operating in consumer markets. Transparent
communication about the rationale for price variations is identified as a key moderator
of consumer fairness perceptions.

3.4 A proposed conceptual framework: pricing decisions and financial strategy
integration

Based on the thematic synthesis, this paper proposes an integrative conceptual
framework that maps the relationship between pricing decision-making dimensions and
financial strategy outcomes. The framework identifies four key dimensions of pricing
decision-making that must be aligned for financial strategy integration: 1. Pricing
Orientation (cost-based, competition-based, or value-based); 2. Pricing Process Design
(reactive vs. systematic; centralized vs. distributed); 3. Revenue Model Architecture
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(transactional, recurring, usage-based, or hybrid); and 4. Pricing Technology
Infrastructure (manual, spreadsheet-based, analytics-supported, or Al-driven). These
four dimensions interact to determine the firm's Pricing Capability Maturity — a
composite construct that mediates the relationship between pricing decisions and
financial performance outcomes.

Financial performance outcomes in the framework are measured along three
dimensions consistent with financial strategy theory: a) Margin Performance (price
realization rate, gross margin, operating margin); b) Revenue Quality (revenue
predictability, customer lifetime value, revenue stream diversification); and c) Strategic
Positioning (pricing power, market share, competitive differentiation). The framework is
moderated by environmental factors including market concentration, demand volatility,
digital maturity, and regulatory environment — factors that condition the feasibility and
effectiveness of specific pricing approaches in specific contexts. This framework provides
a research agenda for future empirical investigation of pricing-financial strategy linkages,
particularly in the SME and Central European context where empirical evidence remains
thin.

Table 4
Pricing Capability Maturity Model: Four Dimensions and Development Levels

. . . Level 2 - . Level 4 —
Dimension Level 1 — Reactive Structured Level 3 — Strategic Optimized

. Formal cost-plus . Full VBP;
Pricing Ad hoc, cost-plus . P Mixed: VBP for
. . with market customer value
Orientation only key segments _—
awareness quantification
- - - . Integrat ricin
Pricing Process Informal, sales- Pricing policies Cross-functional e iy
. ) . governance
Design driven documented pricing process
system
. Hybrid
Revenue Model Some recurring y Revenue model as

Transaction-only transactional +

Architecture elements . strategic tool
recurring
- . . Pricin .
Pricing Spreadsheets / Basic analytics o g. Al/ML real-time
Technology intuition dashboards optimization dynamic pricing
software
10-479
Expected Margin erosion Stable margin 5-10% margin " ﬁ;ﬂre(:ll:nue
Financial Impact risk realization improvement P S
baseline)

Source: Authors' conceptual elaboration based on Liozu and Hinterhuber (2022); Qi et al. (2023); Ferreira
et al. (2016); Den Boer (2015)

Table 4 presents the Pricing Capability Maturity Model proposed as part of the
integrative conceptual framework developed in this review. The model maps four key
dimensions of pricing decision-making — orientation, process design, revenue model
architecture, and technology infrastructure — across four maturity levels ranging from
reactive (Level 1) to fully optimized (Level 4). The expected financial impact column
illustrates the quantitative payoff of capability advancement: firms at Level 4 can expect
revenue uplifts in the range of 10-47% relative to cost-based baselines, consistent with
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the empirical evidence reviewed in Section 2.3. This framework is intended as both a
diagnostic tool for practitioners and a theoretical proposition for future empirical
validation in the Slovak and Central European business context.

4 Discussion

The findings of this review illuminate both the theoretical richness and the practical gaps
in the current understanding of pricing and revenue management as financial strategy
tools. The dominant narrative in the literature — that value-based pricing, supported by
sophisticated pricing capabilities and data-driven revenue management systems,
produces superior financial outcomes — is well-supported by empirical evidence from
North American, Western European, and Asian contexts. However, the translation of this
narrative into actionable guidance for firms in transition economies, particularly in
Central and Eastern European business environments, remains a significant research
gap. The specific challenges of pricing in small open economies — including intense
competitive pressure from larger regional players, limited internal pricing expertise, and
customer resistance to value-based price argumentation — require context-specific
investigation.

Arecurring tension in the literature is that between the normative prescription for value-
based pricing and the behavioral reality of cost-plus and competition-based pricing
dominance in practice. This tension is not simply a matter of managerial ignorance or
organizational inertia; rather, it reflects genuine structural barriers — including the
difficulty of customer value quantification in B2B relationships, the legal and reputational
risks of personalized pricing in consumer markets, and the organizational investment
required to build and sustain pricing capabilities (Toytari et al., 2017; Raja et al., 2020;
Hallberg, 2017). Future research should focus on developing practical, low-cost
implementations of value-based pricing methodologies that are accessible to SMEs,
potentially leveraging digital tools for automated value mapping and customer
willingness-to-pay estimation.

The behavioral economics literature on pricing decisions suggests that even firms that
have adopted formal pricing processes and systems are not immune to the influence of
cognitive biases on final pricing outcomes. Van der Rest et al. (2018) and Oancea (2021)
both document systematic deviations from algorithmically optimal pricing decisions by
human managers, motivated by overconfidence, risk aversion, and institutional factors.
This finding has important implications for the governance of pricing decision systems:
the introduction of algorithmic pricing recommendations does not automatically
translate into algorithmic pricing outcomes unless accompanied by organizational
structures that appropriately balance human judgment with model guidance. Financial
strategy should incorporate explicit mechanisms for pricing governance — including
pricing committees, decision audit trails, and performance-linked incentive systems —to
mitigate behavioral distortions in pricing decisions.

The review also reveals a methodological tension between case study and survey-based
evidence, which captures depth and context but limits generalizability, and large-scale
empirical studies, which offer statistical power but often lack the granularity needed to
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understand the causal mechanisms through which pricing decisions affect financial
performance. Mixed-methods research designs — combining quantitative survey
evidence with qualitative case studies —are increasingly advocated in the pricing strategy
literature as a means of bridging this gap (Koziol-Nadolna & Beyer, 2021). Future
research should prioritize designs that integrate statistical analysis of pricing outcomes
with in-depth organizational case studies, enabling both the identification of
generalizable patterns and the explanation of context-specific mechanisms.

Conclusion

This structured literature review has systematically examined modern concepts in pricing
and revenue management decision-making through the lens of financial strategy,
drawing on 25 peer-reviewed sources from Web of Science and Scopus published
between 2016 and 2025. The review has identified four thematic pillars — strategic
pricing capability, value-based pricing and financial performance, dynamic pricing and
revenue optimization, and behavioral dimensions of pricing decisions — and has
proposed an integrative conceptual framework connecting these pillars to financial
strategy outcomes.

The central conclusions of the review are as follows. First, pricing capability —
encompassing organizational structure, process design, analytical infrastructure, and
leadership commitment — is a statistically and economically significant driver of firm
financial performance, operating through the mechanism of improved price realization
and reduced margin leakage. Second, value-based pricing, despite its documented
superiority over cost-based and competition-based approaches, remains
underimplemented in practice due to genuine organizational and structural barriers that
must be addressed through deliberate capability-building investments. Third, dynamic
pricing and revenue management systems, when properly designed and implemented,
generate quantifiable revenue improvements that are financially material across a range
of industries and business models. Fourth, behavioral biases systematically distort
pricing decisions at both the managerial and consumer levels, requiring explicit
governance mechanisms in pricing decision systems to mitigate their negative financial
impact.

Based on these conclusions, the following recommendations are advanced for practice
and future research. For practitioners in Central and Eastern European enterprises: a)
invest in formal pricing capability development, including pricing analytics tools and
cross-functional pricing processes, as a strategic priority rather than an operational
afterthought; b) initiate a transition from cost-plus to value-based pricing by beginning
with the most differentiated products and services in the portfolio, where value
guantification is most tractable; c) introduce algorithmic pricing support tools,
particularly for products with high volume, high price variability, and digital sales
channels, while establishing governance structures to manage the human-algorithm
interface. For future research: a) conduct empirical studies on the pricing-financial
performance relationship in SME contexts within transition economies; b) develop and
validate practical toolkits for value-based pricing implementation accessible to resource-
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constrained firms; c) investigate the interaction between pricing governance structures
and behavioral biases in managerial pricing decisions through experimental or quasi-
experimental designs.

The proposed conceptual framework — connecting pricing orientation, process design,
revenue model architecture, and technology infrastructure to financial performance
outcomes — provides both a theoretical contribution and a practical diagnostic tool for
assessing pricing maturity in firms. Its empirical validation across diverse industry and
national contexts represents a productive avenue for future research, contributing both
to the academic literature on pricing in transition economies and to the practical
improvement of pricing management.
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ARTIFICIAL INTELLIGENCE AS A DRIVER OF FINANCIAL STRATEGY AND
DECISION-MAKING: A LITERATURE REVIEW

Lucia Galova — Anita Romanovad

Abstract

The rapid advancement of artificial intelligence (Al) technologies is fundamentally
reshaping how organisations approach financial strategy and decision-making. This
paper presents a literature review examining the intersection of Al, business process
management (BPM), and financial strategy, with a focus on how Al tools transform
financial planning, risk management, capital allocation, and organizational
competitiveness. The review identifies three core thematic clusters: Al-enabled financial
decision-making and strategic planning, Al integration into business process
management for financial operations, and Al digital competencies and organisational
readiness as prerequisites for successful Al adoption. The findings demonstrate that Al
significantly enhances decision accuracy, forecasting reliability, and operational
efficiency in financial contexts, while also revealing persistent challenges including
explainability, algorithmic bias, data governance, and the digital skills gap. The paper
contributes to both academic knowledge and practical understanding by synthesising
current evidence on how enterprises can strategically leverage Al to improve financial
performance and competitive advantage. Implications for managers, policymakers, and
researchers are discussed.

JEL classification: G30, M15, 033
Keywords: artificial intelligence, financial strategy, financial decision-making, business
process management, Al competencies, digital transformation

Introduction

The contemporary business environment is characterised by unprecedented levels of
complexity, volatility, and data abundance. In this context, artificial intelligence (Al) has
emerged as a transformative force across all sectors of the economy, fundamentally
altering the way organisations plan, decide, and operate (Verhoef et al., 2021). The
financial domain, with its inherently data-intensive nature and high stakes of decision
quality, stands among the most profoundly affected areas. From algorithmic trading and
credit risk modelling to strategic capital allocation and operational forecasting, Al tools
are increasingly embedded in the financial workflows of both large corporations and
small and medium-sized enterprises (SMEs) (Cao, 2022; Huang et al., 2023).

Simultaneously, the integration of Al into business process management (BPM) is
enabling organisations to automate, optimise, and intelligently govern their core
financial processes (Beverungen et al., 2021). Machine learning algorithms, natural
language processing (NLP), and deep learning models allow financial managers to extract
actionable insights from large, heterogeneous datasets, thereby supporting more
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accurate and timely strategic decisions (Goodell et al., 2021; Mikalef & Gupta, 2021).
However, the successful deployment of these technologies requires more than technical
infrastructure — it demands a new class of digital competencies and organisational
readiness that many enterprises, particularly in Central and Eastern Europe, have yet to
develop (Adam & Alarifi, 2021).

Slovakia presents a particularly illustrative case: according to Eurostat data (2024), only
13.48% of Slovak enterprises with ten or more employees utilised at least one Al
technology, a rate significantly below the European Union average (Eurostat, 2024). This
gap underscores both the urgency of understanding the barriers to Al adoption and the
potential strategic benefits awaiting organisations that overcome these obstacles
(Omowole et al.,, 2024). In academic terms, this translates into a need for
comprehensive, evidence-based literature that synthesises what is currently known
about Al in financial strategy and decision-making, its intersections with BPM, and the
competency prerequisites for effective Al governance.

The present paper addresses this need through a literature review, guided by three
interrelated research aims that reflect the concerns of the authors' dissertation project
and grant research: to map the evidence on Al's role in shaping financial strategy and
decision-making, to examine how Al is integrated into business process management
with financial implications, and to identify the Al digital competencies required for
successful adoption in enterprise contexts.

1 Current state of the solved problem at home and abroad

Research at the intersection of Al and finance has grown exponentially in the past
decade. Scopus and WOS databases reveal a consistent upward trend in publications
addressing machine learning, deep learning, and NLP applications in financial contexts,
with a particularly sharp increase following 2018 (Nazareth & Reddy, 2023). The thematic
clusters most frequently appearing in this literature encompass risk management,
financial forecasting, algorithmic trading, fraud detection, portfolio optimisation, and,
increasingly, strategic decision support (Goodell et al., 2021).

The conceptual foundations of Al in financial decision-making draw on several
theoretical frameworks. The Resource-Based View (RBV) posits that Al constitutes a
unique, inimitable organisational resource capable of generating sustained competitive
advantage (Mikalef & Gupta, 2021; Chen et al.,, 2022). The Dynamic Capabilities
Framework further suggests that firms must cultivate adaptive and absorptive
capabilities to extract value from Al investments, particularly in volatile financial
environments (Eisenhardt & Martin, 2000; Feng et al., 2022). More recent contributions
introduce the concept of 'situated Al', which highlights the importance of firm-specific
grounding, bounding, and recasting of Al systems to match strategic contexts
(Choudhury, 2023).

From a financial strategy perspective, Al's most documented contribution lies in
improving forecasting accuracy. Traditional econometric models, such as ARIMA or linear
regression, are systematically outperformed by machine learning approaches —including
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Random Forest, Gradient Boosting, Long Short-Term Memory (LSTM) networks, and
ensemble methods — across tasks ranging from stock price prediction to cash flow
forecasting and credit scoring (Jiang et al., 2021; Mashrur et al., 2020; Wu et al., 2023).
Hybrid models that combine Al with domain expertise and traditional statistical methods
consistently yield the largest performance gains (Rasekhschaffe & Jones, 2019; Chen et
al., 2022).

In the domain of risk management, Al has enabled financial institutions to move from
reactive to proactive frameworks. Deep learning models and neural networks can
identify complex fraud patterns in real time that traditional rule-based systems fail to
detect (Rtayli & Enneya, 2020). Specifically, Al-powered fraud detection reduces false
positive rates, lowers operational costs, and improves regulatory compliance, making it
a critical component of modern financial risk strategy (Hilal et al., 2022). For investment
and portfolio management, reinforcement learning and sentiment analysis tools have
demonstrated capacity to adapt dynamically to market conditions, enhancing returns
and risk-adjusted performance (Jiang, 2021; Huang et al., 2023).

The integration of Al into BPM represents another rapidly evolving research stream.
Systematic reviews (Beverungen et al., 2021; Weinzierl et al., 2024) identify that ML is
applied across all phases of the BPM lifecycle — from process discovery and modelling to
execution, monitoring, and improvement. In financial processes specifically, Al enables
intelligent automation of accounts payable and receivable, real-time anomaly detection
in financial transactions, and dynamic resource allocation based on predictive demand
models (Dumas et al., 2018; Ko et al., 2021). Natural language processing further enables
automated extraction, classification, and analysis of financial documents, annual
reports, and regulatory filings (Faccia & Petratos, 2022; Loughran & McDonald, 2016).

Explainability has emerged as a central concern in literature. As Al models grow in
complexity, particularly with deep learning architectures, their 'black-box' nature poses
challenges for regulatory compliance, auditor oversight, and managerial accountability
in financial contexts (Arrieta et al., 2020; Rudin, 2019). Explainable Al (XAl) techniques —
including SHAP (SHapley Additive Explanations), LIME (Local Interpretable Model-
agnostic Explanations), and rule-based systems — are gaining traction as mechanisms to
increase transparency and stakeholder trust in Al-driven financial decisions
(Cerneviciené & Kabasinskas, 2024; Bruckert et al., 2020).

The competency dimension of Al adoption is increasingly foregrounded in literature.
Multiple studies document a widening Al skills gap in both developed and emerging
economies, characterised by a mismatch between the Al competencies demanded by
enterprises and those available in the workforce (Margaryan, 2023; OECD, 2023).
Knowledge workers in financial roles are particularly exposed to Al-induced
transformation, requiring new competencies spanning technical Al literacy, critical data
reasoning, algorithmic governance, and change management (Jaiswal et al., 2022).
Carolus et al. (2023) propose the Meta-Al Literacy Scale (MAILS) as a validated
instrument for measuring Al competencies, while Wang et al. (2022) develop the
Artificial Intelligence Literacy Scale (AILS), both offering methodological tools for
empirical competency assessment.
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At the national level, Slovak enterprises face a distinct set of structural challenges. The
country's digital readiness, as indexed by the European Commission's DESI report, places
Slovakia below the EU average in Al adoption and digital skills (European Commission,
2023). The IMF (2025) estimates that approximately 50% of the Slovak workforce has
high exposure to Al-driven job transformation, with 24% of positions at risk of partial or
full automation. These macro-level pressures create both imperative and opportunity
for Slovak organisations to invest strategically in Al capabilities and the financial
competencies needed to harness them effectively (Verhoef et al., 2021).

2 Aim of the paper, research methodology and methods

The primary aim of this paper is to synthesise the existing peer-reviewed evidence on
the role of artificial intelligence in financial strategy and decision-making, with particular
attention to its integration into business process management and the organisational
competencies required for effective Al adoption.

Three partial research objectives guide the review: (RO1) to identify the principal Al
applications and mechanisms through which Al enhances financial strategy and decision-
making quality; (RO2) to examine how Al is embedded in BPM to optimise financial
processes; and (RO3) to determine the Al digital competencies that enable successful Al
adoption in financially sensitive organisational roles.

2.1 Research design

This paper adopts literature review methodology. Literature review is appropriate when
the goal is to provide a comprehensive, structured, and critically evaluated synthesis of
existing research on a defined topic (Tranfield et al., 2003; Snyder, 2019).

2.2 Search strategy and source selection

The literature search was conducted across two major academic databases: Web of
Science (WOS) and Scopus. These were selected on the basis of their comprehensive
coverage of peer-reviewed journals in management, economics, computer science, and
finance, as well as their indexing standards, which ensure quality control (Falagas et al.,
2008). The following search string was applied: (,artificial intelligence” OR ,machine
learning” OR ,,deep learning”) AND (,financial strategy” OR ,financial decision-making“
OR ,financial management” OR ,business process management” OR ,Al adoption” OR
»Al competencies”). The search was limited to journal articles published between 2016
and 2025, written in English, and assigned a DOI. Conference proceedings, book
chapters, grey literature, and articles without DOl were excluded. A final set of 35 articles
met all inclusion criteria and form the evidential basis of this review.

2.3 Quality assessment and data extraction

The selected articles were assessed with regard to their relevance to the topic and their
contribution to the objectives of the paper. Attention was paid to the clarity of research
objectives, the appropriateness of the applied methodology, the rigor of analysis, and
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the relevance of the findings for the examined relationship between artificial
intelligence, financial strategy, business process management, and organizational
competencies. The evaluation of source quality was also supported by the emphasis on
peer-reviewed journal articles indexed in Web of Science and Scopus and published with
DOl identification.

The reviewed sources were subsequently analyzed and synthesized to identify the main
research streams, recurring themes, and research gaps in the literature. For each article,
the following information was considered: author, year of publication, journal, research
focus, methodology, principal findings, and thematic relevance to the aim and partial
objectives of the paper.

3 Results of the paper

The analysis of the 35 selected articles reveals three dominant thematic clusters aligned
with the research objectives: 1. Al applications in financial strategy and decision-making,
2. Al integration into business process management for financial operations, and 3. Al
digital competencies and organisational readiness. Each cluster is examined in detail

below.

Table 1

Overview of Key Thematic Clusters and Core Findings from the Literature Review

Thematic Cluster

Core Al Applications

Key Authors

Primary Impact Area

Al in Financial
Decision-Making

Predictive analytics, ML
forecasting, portfolio
optimisation, credit
scoring

Goodell et al. (2021);
Nazareth & Reddy
(2023); Cao (2022)

Decision accuracy, ROI,
competitive advantage

Al in Risk
Management

Fraud detection,
anomaly detection,
real-time transaction
monitoring, credit risk

Hilal et al. (2022); Rtayli
& Enneya (2020);
Mashrur et al. (2020)

Operational loss
reduction, regulatory
compliance

Al in Business

Intelligent automation,
process discovery,

Beverungen et al.

Efficiency, cost

(XAl) in Finance

explanations,
interpretable models

Process . . (2021); Ko et al. (2021); reduction, process
Management SR el Weinzierl et al. (2024) quality
NLP reporting )
Arrieta et al. (2020);
SHAP, LIME, rule-based N !
Explainable Al ! s rule-base Cerneviciené & Transparency, trust,

Kabasinskas (2024);
Rudin (2019)

regulatory compliance

Al Digital
Competencies

Al literacy, data
reasoning, algorithmic
governance, change
management

Margaryan (2023);
Jaiswal et al. (2022);
Carolus et al. (2023)

Workforce readiness,
adoption success

Al Adoption
Barriers

Skills gap, data
infrastructure, cost,
absence of Al strategy

Omowole et al. (2024);
Wittmann et al. (2023);
OECD (2023)

Adoption rate,
performance returns

Source: Authors' own elaboration based on literature review
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3.1 Alin financial strategy and decision-making

The most extensively documented role of Al in finance concerns its capacity to improve
decision quality through predictive analytics and data-driven insights. Goodell et al.
(2021) provide a comprehensive bibliometric mapping of Al-finance research, confirming
that machine learning models — particularly Random Forests, Support Vector Machines,
and LSTM networks — deliver systematically superior predictive performance compared
to classical econometric models across a broad range of financial tasks. Similarly,
Nazareth & Reddy (2023) synthesise evidence demonstrating that Al-based methods
reduce mean absolute prediction errors by 15-40% in financial time series, depending
on the domain and model configuration.

In the domain of strategic financial planning, Al's contribution operates through three
mechanisms: scenario generation, sensitivity analysis, and dynamic optimisation. Chen
et al. (2022) demonstrate that firms using Al-integrated planning systems achieve
measurably better capital allocation outcomes — particularly in high-growth phases —due
to Al's ability to process multidimensional data and identify non-obvious relationships.
This finding is consistent with the empirical panel study by Feng et al. (2022), which
shows that Al adoption significantly boosts the efficiency of corporate financial asset
allocation, with absorptive capability as the most critical organisational moderator.

Risk management represents the second major area of documented Al impact. The
systematic review by Hilal et al. (2022) identifies that deep learning approaches to fraud
detection achieve Area Under the Curve (AUC) scores exceeding 0.97 on benchmark
datasets, substantially outperforming traditional models. Real-time anomaly detection,
powered by recurrent neural networks and autoencoders, enables financial institutions
to respond to fraudulent transactions in milliseconds, thereby reducing operational
losses and regulatory exposure (Rtayli & Enneya, 2020). Furthermore, Al-enabled credit
scoring models improve approval accuracy and reduce default rates, directly influencing
the profitability strategies of lending institutions (Mashrur et al., 2020).

Portfolio management and investment strategy have also been significantly enriched by
Al. Reinforcement learning frameworks, as reviewed by Jiang (2021), allow portfolio
managers to optimise asset allocation adaptively in response to real-time market signals,
outperforming static mean-variance optimisation benchmarks. Sentiment analysis using
NLP — applied to social media, earnings call transcripts, and analyst reports — provides
forward-looking signals that improve investment timing and return predictability (Huang
et al., 2023). The bibliometric study by Rasekhschaffe & Jones (2019) finds that hybrid
Al-human investment frameworks consistently produce the highest risk-adjusted
returns, suggesting that the optimal financial strategy deploys Al as an augmentative,
rather than autonomous, decision tool.

The strategic value of Al is further illuminated by firm-level performance studies. Mikalef
& Gupta (2021) demonstrate that Al capability — defined as the firm's capacity to deploy
Al for data collection, analysis, and decision support — positively and significantly predicts
financial performance, mediated by data-driven culture. This relationship is confirmed
by Wu et al. (2023), who find that first-mover firms in Al adoption experience a three-to-
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five-year window of superior financial returns before competitors converge on similar
capabilities. Choudhury (2023) extends this analysis by arguing that the durability of Al-
based competitive advantage depends on how effectively firms 'situate' Al — customizing
systems to exploit firm-specific knowledge and market positioning.

3.2 Alintegration into business process management for financial operations

The intersection of Al and BPM in financial contexts is characterised by four major
process transformation pathways: automation of transactional tasks, intelligent process
monitoring, predictive resource allocation, and Al-augmented financial reporting.
Beverungen et al. (2021) provide the most comprehensive theoretical framework for this
intersection, mapping ML applications across the BPM lifecycle and identifying financial
process management as among the highest-impact domains. Their analysis reveals that
process discovery — the use of event logs to reconstruct and optimize workflows — is
significantly enhanced by supervised machine learning, yielding 20-35% efficiency
improvements in order-to-cash and procure-to-pay cycles.

Intelligent automation of accounts payable, receivable, and financial close processes is
documented across multiple industry-focused studies. Ko et al. (2021) report that optical
character recognition (OCR) combined with NLP enables near-complete automation of
invoice processing, reducing manual processing costs by up to 80% and error rates by
60%. This automation capability directly supports the financial strategy objective of cost
reduction and operational scalability, particularly for growing enterprises that cannot
proportionally scale their finance function headcount (Dumas et al., 2018).

Predictive process monitoring — the use of ML models to forecast the future trajectory
of ongoing financial processes — enables proactive intervention before costly deviations
occur. Teinemaa et al. (2019) demonstrate that gradient boosting models outperform
traditional threshold-based monitoring systems in predicting budget overruns, payment
delays, and compliance violations. For financial strategy, this capability translates into
improved working capital management, more accurate cash flow forecasting, and
reduced exposure to operational risk (Weinzierl et al., 2024).

Al-augmented financial reporting, enabled by NLP and generative Al, is an emerging area
with significant strategic implications. Faccia & Petratos (2022) propose a framework for
NLP integration into accounting processes, demonstrating that automated extraction
and classification of financial disclosures reduce reporting cycle times and improves
information quality. Loughran & McDonald (2016) show that sentiment analysis of
financial text - MD&A sections, earnings call transcripts, and regulatory filings — predicts
subsequent market reactions with greater accuracy than purely quantitative signals,
offering strategic intelligence advantages to firms that invest in NLP-based financial
analytics capabilities.

3.3 Al digital competencies and organisational readiness

The third thematic cluster addresses the human and organisational prerequisites for Al-
driven financial transformation. Consistent with Mikalef & Gupta (2021) and Adam &
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Alarifi (2021), the literature converges on the finding that technology alone is insufficient
for Al value creation; organizational readiness — encompassing digital infrastructure,
managerial expertise, data governance frameworks, and a data-driven culture — is
equally determinative of adoption outcomes.

Margaryan (2023) provides an integrative analysis of Al-induced skill transformations in
the workplace, identifying four core competency clusters required in Al-integrated
financial roles: (1) Al technical literacy (understanding of how Al models function, their
limitations, and appropriate use cases); (2) data reasoning competencies (the ability to
critically evaluate Al-generated outputs and identify biases or errors); (3) algorithmic
governance skills (understanding of regulatory frameworks, ethical considerations, and
risk controls applicable to Al systems); and (4) adaptive change management
competencies (the capacity to lead and sustain Al-driven organisational change). Jaiswal
et al. (2022) add that interpersonal and collaborative competencies remain critical, as Al
systems in financial roles require effective human-machine teaming structures.

The measurement of Al competencies has been advanced by two validated instruments
reviewed in this literature: the Meta-Al Literacy Scale (MAILS) by Carolus et al. (2023), a
27-item scale covering Al awareness, use, evaluation, and ethics; and the Al Literacy
Scale (AILS) by Wang et al. (2022), which focuses on users' self-assessed ability to
understand and work with Al tools. Both instruments have demonstrated acceptable
reliability and construct validity across student and professional samples, making them
suitable for assessing Al competency gaps in enterprise settings — including financial
roles in Slovak enterprises.

The review of Al adoption barriers in SMEs (Omowole et al., 2024; Wittmann et al., 2023)
identifies lack of Al competencies as the single most frequently cited obstacle, reported
in 78% of reviewed studies. This is followed by inadequate data infrastructure (67%),
high implementation costs (59%), and absence of a clear Al strategy (52%). For the
financial strategy dimension, the absence of a coherent Al strategy is particularly
consequential, as it prevents organisations from aligning Al investments with financial
objectives and performance measurement frameworks. Organisations that successfully
integrate Al into financial strategy are characterised by executive sponsorship, dedicated
Al governance roles, and systematic investment in workforce upskilling (Chen et al.,
2022; Mikalef & Gupta, 2021).

A notable finding concerns the relationship between Al adoption and firm financial
performance. The meta-analysis by Huang et al. (2023) pooling 78 peer-reviewed studies
finds a statistically significant positive effect of Al adoption on financial performance
indicators (ROI, revenue growth, and cost reduction), with hybrid Al-human models
producing the largest effects. Critically, the study finds that digital maturity of the firm's
operating context moderates this relationship: firms in digitally advanced ecosystems
derive 2.5 times greater financial returns from Al adoption than those in digitally lagging
environments. This finding has direct relevance for Slovak enterprises and reinforces the
strategic importance of developing Al competencies alongside infrastructure.

56



Trendy a vyzvy rodinného podnikania a ndstupnictva XII.
Trends and challenges of family business and succession XII.

Table 2
Al Adoption Barriers and Recommended Strategic Responses for Enterprises

Financial Strategy
Implication

Frequency

(% of studies) Recommended Response

Adoption Barrier

Suboptimal use of Al
78% tools; delayed ROI from

Invest in systematic Al

A upskilling; use MAILS/AILS

and skills

Al investments

for gap assessment

Inadequate data

Al models trained on
poor data produce

Prioritise data
governance, quality

. 67% . . .
infrastructure unreliable financial management, and
forecasts integration architecture
. . . Ph implementation;
S . Capital misallocation; ROI il s szl
High implementation 0 . leverage cloud-based Al
59% uncertainty deters
costs ) platforms; seek grant co-
investment ) .
financing
Al investments Develop Al roadmap
Absence of clear . o e . . .
52% misaligned with financial aligned with corporate

Al strategy

objectives financial strategy and KPIs

Implement XAl techniques
(SHAP, LIME); adopt
model documentation
standards
Embed Al ethics
frameworks; align with
GDPR and financial sector
Al regulations

Non-compliance with
44% regulatory and audit
requirements

Algorithmic opacity
(black-box problem)

Exposure to regulatory
38% penalties and
reputational risk

Data privacy and
security concerns

Executive sponsorship;
change management
training; Al governance
structures

Slow adoption rate;
31% underutilised Al
capabilities

Resistance to
organisational change

Source: Authors' own elaboration based on Omowole et al. (2024), Wittmann et al. (2023), and Mikalef &
Gupta (2021)

4 Discussion

The findings of this review converge on a coherent and policy-relevant narrative: Al is no
longer a peripheral augmentation of financial operations but a core strategic resource
that reshapes how organisations plan, decide, and compete. This conclusion aligns with
the Resource-Based View's prediction that Al constitutes a valuable, rare, and difficult-
to-imitate strategic asset (Barney, 1991; Mikalef & Gupta, 2021), but extends this view
by emphasising that the value of Al in financial contexts is contingent on organizational
capabilities — particularly the capacity to develop and deploy Al digital competencies
across the workforce.

The literature consistently demonstrates that Al improves financial decision-making
quality across dimensions of accuracy, speed, and adaptability. However, a critical
tension emerges between model performance and model transparency. As financial
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decisions carry high accountability stakes — including regulatory compliance, audit
requirements, and stakeholder responsibility — the deployment of complex Al models
without adequate explainability mechanisms introduces systemic risk (Arrieta et al.,
2020; Rudin, 2019). The finding that XAl techniques such as SHAP and LIME can
substantially improve transparency without sacrificing predictive accuracy (Cernevigiené
& Kabasinskas, 2024) suggests a constructive path forward, but the adoption of XAl in
practice remains uneven, particularly among SMEs.

The BPM dimension of the findings highlights an often-underappreciated strategic
opportunity: the intelligent automation of financial processes offers compounding
returns by freeing financial professionals from transactional work, enabling them to
focus on higher-value analytical and advisory activities (Beverungen et al., 2021; Ko et
al., 2021). For Slovak enterprises, which face simultaneous pressures of cost
competitiveness, talent scarcity, and digital catch-up, this represents a particularly
compelling investment case. The literature suggests, however, that successful BPM
automation requires prior investments in data quality, process standardization, and
change management — prerequisites that are often underdeveloped in organisations
that have not previously prioritised digital transformation (Dumas et al., 2018).

The competency findings reinforce a structural challenge facing Slovak enterprises. If Al
adoption success is moderated by digital maturity and workforce Al literacy — as the
meta-analytic evidence suggests — then organizations in digitally lagging economies face
a compounding disadvantage: they adopt Al later, with less experienced workforces, in
less supportive institutional environments, yielding lower returns. Addressing this
requires a coordinated response spanning enterprise-level upskilling initiatives, higher
education curriculum reform (particularly in economics and management programmes),
and public policy support for Al adoption in SMEs (OECD, 2023; European Commission,
2023). The research project of the present authors directly responds to this challenge by
developing an empirical Al competency assessment framework and implementation
model tailored to Slovak enterprise conditions.

This review also surfaces several research gaps that warrant future investigation. First,
the evidence base on Al's long-term impact on financial strategy — particularly its effects
on strategic agility, organisational resilience, and competitive positioning over multi-year
horizons — remains limited (Choudhury, 2023). Second, there is a paucity of high-quality
empirical studies from Central and Eastern European contexts, meaning that the
generalisability of findings from Western European and North American studies to Slovak
enterprises must be treated with caution. Third, the intersection of ethical Al governance
and financial strategy — including how organizations can ensure fairness, accountability,
and data privacy in Al-driven financial systems — is under-theorized and under-
researched (Arrieta et al., 2020).

Conclusion

This review has synthesized 35 articles to examine how artificial intelligence transforms
financial strategy and decision-making, how Al tools are integrated into business process
management for financial operations, and what Al digital competencies are required for
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effective adoption. The findings provide strong and consistent evidence that Al enhances
financial decision quality, operational efficiency, and competitive advantage across all
examined application areas — from predictive financial forecasting and intelligent risk
management to BPM automation and Al-augmented financial reporting.

The review identifies three foundational conditions for Al-driven financial
transformation: adequate organizational digital infrastructure and data governance; a
data-driven organisational culture with executive sponsorship; and a workforce
equipped with multi-dimensional Al digital competencies. These conditions are mutually
reinforcing infrastructure without competencies, or competencies without culture, yield
suboptimal outcomes. For Slovak enterprises, where all three conditions are currently
underdeveloped relative to the EU average, building these foundations simultaneously
represents the most strategically valuable investment in financial capability
enhancement.

Based on the reviewed evidence, the following recommendations are offered to
managers, researchers, and policymakers: First, enterprises should conduct systematic
Al readiness assessments prior to large-scale Al investments in financial functions, using
validated instruments such as MAILS and AILS to identify competency gaps and prioritise
upskilling interventions. Second, Al deployment in financial processes should follow an
incremental, pilot-based approach — beginning with high-volume, low-complexity
transactional tasks before advancing to strategic decision support applications. Third, XAl
principles should be embedded into financial Al governance frameworks from the
outset, ensuring that model outputs are interpretable to human decision-makers and
auditors. Fourth, higher education institutions — including the University of Economics in
Bratislava — should integrate Al competency development into financial management
curricula, preparing graduates for an Al-augmented financial workplace.

Future research should address the identified gaps by conducting longitudinal empirical
studies of Al's strategic financial impact in Central and Eastern European enterprises,
developing and validating Al governance frameworks adapted to SME contexts, and
examining the ethical dimensions of Al in financial strategy. The empirical phase of the
research project underpinning this review — involving surveys and structured interviews
with managers of Slovak enterprises — will contribute directly to filling these gaps, with
findings expected to be reported in subsequent publications.
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MODELOVANIE FINANCNEJ EFEKTIVITY A HODNOTY ZAKAZNIKA
V PROSTREDI E-COMMERCE

Miroslava Jozekovad

Abstract

Integrated marketing communication (IMC) is traditionally viewed through the prism of
behavioral metrics. This paper addresses the gap between marketing outputs and
corporate financial strategy by shifting the paradigm from marketing expenditures to
strategic capital allocation. The primary objective is to evaluate the financial efficiency
of IMC and personalizing technologies within the e-commerce sector using customer
valuation frameworks. We examine how customer-centric investments transform into
firm value via Customer Lifetime Value (CLV) and Customer Equity. Methodologically, the
paper models the impact of optimization between Customer Acquisition Costs (CAC) and
Customer Retention Costs (CRC). The results demonstrate that integrated digital
communication significantly alters the denominator of the CLV formula by stabilizing
retention rates and protecting gross margins through non-price factors. Consequently, a
comprehensive methodological framework combining Balanced Scorecard principles
and digital attribution modeling is proposed to bridge the gap between marketing
metrics and corporate financial reporting).

JEL classification: G32, L81, M31
Keywords: integrated marketing communication, customer lifetime value, e-commerce,
digital financial strategy

Uvod

V sucasnej digitdlnej ekonomike prechadza marketing fundamentdlnou transformdciou.
Historicky boli marketingové vydavky, vratane kampani integrovanej marketingovej
komunikacie (IMK), klasifikované a riadené striktne ako beiné prevadzkové naklady
(OPEX) s kratkodobym horizontom navratnosti. Tento tradi¢ny pristup vSak zlyhava pri
zachytdvani dlhodobej finan¢nej hodnoty generovanej stabilnymi vztahmi so zdkaznikmi,
¢o je vypuklé najmad v prostredi elektronického obchodu (e-commerce), ktoré sa
vyznacuje vysokou datovou meratelnostou a dynamikou.

Tento prispevok redefinuje IMK ako strategicku investiciu do trhovych nehmotnych aktiv
podniku (market-based assets). Prepojenim komunikacnych aktivit s finan¢nou
stratégiou korporacie vytvarame analyticky ramec, ktory vnima zadkaznicku zakladnu ako
primarny motor volnych penainych tokov (free cash flow). Nastup pokrocilych
personaliza¢nych technoldgii, automatizovanych CRM systémov a velkych dat umoznuje
internetovym maloobchodnikom zasahovat mikrosegmenty s vysokou preciznostou.
Hodnotenie financnej vykonnosti tychto krokov preto musi prekrocit elementarne
marketingové metriky (KPI), akymi su miera prekliku (CTR) ¢i objem zobrazeni. Skuto¢na
ekonomicka zodpovednost marketingu spociva v jeho schopnosti preukazatelne zvysovat
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celkovu hodnotu zakaznickeho kmena (Customer Equity), maximalizovat hodnotu pre
akcionarov a optimalizovat finanénu navratnost marketingovych investicii (ROMI).

Zakladnym problémom mnohych e-commerce subjektov je neudrzatelnd honba za
okamzitym obratom prostrednictvom agresivnych a drahych akvizi¢nych kampani bez
adekvatnych retenénych mechanizmov. Vysledkom je stav oznaCovany ako ,deravé
vedro” (leaking bucket), kedy vysoké naklady na ziskanie zakaznika (CAC) nie su
kompenzované jeho dlhodobou lojalitou, ¢o vedie k deStrukcii kapitalovej hodnoty
podniku. Ciefom tejto prace je predlozit komplexny matematicko-metodologicky aparat,
ktory integrovanim finan¢nych a marketingovych ndstrojov umozni exaktne modelovat a
riadit finan¢nu efektivitu podniku v digitdlnom prostredi.

1 Sucasny stav rieSenej problematiky doma a v zahranici

Tradi¢ny pohlad na podnikové financie dlhodobo vnimal marketingové vydavky ako
beiné, prevadzkové ndklady (OPEX), ktoré ovplyviuju vysledovku v aktualnom
uc¢tovnom obdobi. Moderny pristup, ktory spaja marketing a financie, tento nazor
zasadne meni a redefinuje marketingové aktivity ako strategické investicie do
nehmotnych trhovych aktiv podniku (market-based assets).

Vyvoj zodpovednosti a meratelnosti marketingu je predmetom Sirokej diskusie domacej
i zahrani¢nej vedeckej obce. Ambler a Roberts (2008) zddraziuju, Ze hodnotenie
marketingovej vykonnosti bez zohladnenia dlhodobej hodnoty znacky vedie k
suboptimalnym podnikovym rozhodnutiam. Podobne Rust a kol. (2004) obhajuju
radikalny posun smerom k meraniu produktivity marketingu, ktoré priamo spaja taktické
marketingové kroky s finan¢nym zdravim a penaznymi tokmi firmy. V kontexte tvorby
hodnoty Anderson a kol. (2004) empiricky dokazali prepojenie medzi spokojnostou
zdkaznikov, zakaznickou lojalitou a hodnotou pre akciondrov, z ¢oho vyplyva, Ze trhovo
orientované aktiva zmiernuju podnikové riziko.

V rdmci oblasti oceflovania zakaznikov sluzi koncept celozZivotnej hodnoty zakaznika (CLV)
ako ustredna financnad metrika. Blattberg a Deighton (1996) poskytli prvé ramce pre
riadenie hodnoty marketingu prostrednictvom sledovania individudlnej hodnoty
zakaznikov. Customer Equity je definovana ako suma diskontovanych celoZivotnych
hodnot (Customer Lifetime Value — CLV) vSetkych sucasnych a buducich potencidlnych
zdkaznikov firmy. Hogan a kol. (2002) v tejto suvislosti zdoraznuju, Ze zakaznik musi byt
finan¢nym manazZmentom vnimany ako autondmne finan¢né aktivum generujuce cash
flow. Tento vyskumny prud dalej rozvinuli Gupta a kol. (2004), ktori matematicky
demonstrovali, Ze zdkaznikov je moZné ocenovat ako financné aktiva pomocou
diskontovanych buducich peniaznych tokov. Moderné CRM systémy a algoritmicka sprava
databaz umoznuju prediktivne modelovanie tychto tokov, pricom pravdepodobnostné
modely pre analyzu zakaznickej zikladne (Fader & Hardie, 2009) poskytuju presné
odhady miery retencie a odchodu zdkaznikov (churn rate). Kumar (2018) syntetizoval
tieto pristupy do ucelenej tedrie ocerfiovania zakaznikov a uviedol, Ze maximalizacia
agregovanej CLV priamo vedie k maximalizacii celkovej hodnoty podniku.
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V digitdlnom e-commerce prostredi celia firmy neustalemu tlaku na optimdlne
rozdelenie obmedzeného financného kapitdlu medzi rézne online komunikacné kanaly
(napr. PPC reklama, socidlne siete, e-mail marketing, influencer marketing). Tradi¢né
rozpoCtové modely, ktoré vychadzaju z predpokladu nezavislych ucinkov jednotlivych
médii, vSak ¢asto neposkytuju presné vysledky, pretoze hodnotia efektivitu kazdého
kanala samostatne (Naik & Raman, 2003). Naopak, tedria integrovanej marketingovej
komunikacie (IMK) predpoklada existenciu synergického efektu. Tento efekt nastdva
vtedy, ked koordinované, konzistentné a vzajomne prepojené pdsobenie viacerych
komunikacnych kanalov sucasne vyvolava silnejSiu reakciu publika, nez je sucet ich
samostatnych efektov (Schultz a kol., 2014). Na strane komunikacie Madhavaram a kol.
(2005) stanovili, Ze IMK je kritickou zloZkou identity znacky a korporatnej stratégie. V e-
commerce je tato synergia operacionalizovand prostrednictvom automatizovanej
personalizicie a CRM architektury (Payne & Frow, 2005). Technoldgie ulahcujuce
odporucacie systémy v realnom case si vSak vyZzaduju znacné kapitalové vydavky
(CAPEX), ktoré musia byt odévodnené zlepsenim konverznych pomerov a priemerne;j
hodnoty objedndvky (Arora a kol., 2008; Kumar & Reinartz, 2012). V neposlednom rade
Schultz (2006) prizvukuje, Ze dalSia generacia marketingovej zodpovednosti musi tieto
digitdlne komunikacné metriky zosuladit priamo s finanénymi vykazmi podniku.

Zvysujuci sa tlak na transparentnost firemnych vydavkov a zodpovednost manazmentu
za dosiahnuté vysledky (accountability) spésobil masovu implementdaciu finanénych
metrik do marketingového riadenia (Ambler & Roberts, 2008). Hlavnym nastrojom tohto
prepojenia sa stal koncept ROMI (Return on Marketing Investment), ktory je v eurépskej
literature ¢asto oznaCovany aj ako MROI (Marketing Return on Investment). Hoci je tato
metrika priamo ekvivalentd klasickému ukazovatelu navratnosti investicii (ROI), jej
pouZitie v marketingu si vyZaduje Specificky metodologicky pristup, pretoze
marketingovy kapital spravidla nie je viazany vo fixnych aktivach alebo zasobach, ale
pochddza z likvidnych prevadzkovych zdrojov firmy (Farris a kol., 2010).

Pre kvantifikaciu finan¢nej navratnosti marketingovych kampani a obhajenie alokacie
kapitdlu pred financnym manazmentom sa vyuZiva zédkladny vzorec ROMI (Return on
Marketing Investment). Tento ukazovatel vyjadruje efektivitu vynaloZenych zdrojov vo
vztahu k inkrementalnemu zisku, ktory kamparn vygenerovala (Farris a kol., 2010; Powell,
2014). V zdkladnom teoretickom vymedzeni predstavuje ROMI podiel
inkrementdlneho finanéného prinosu (generovaného konkrétnou marketingovou
aktivitou) a nakladov, ktoré boli na tuto aktivitu vynalozené (Powell, 2014). Podla
Schultza (2006) je meranie prinosu IMK k celkovej ziskovosti podniku klucové pre
obhajenie marketingovych rozpoctov pred finanénymi riaditelmi, pricom absencia tychto
meradiel Casto vedie k automatickému zniZzovaniu marketingovych vydavkov v ¢asoch
ekonomickej neistoty.

Klic¢ovou strategickou otazkou kazdej e-commerce spolocnosti je rozdelenie kapitalu
medzi ziskavanie novych zdkaznikov a udrziavanie tych existujucich. Tato problematika je
v literature formalizovand cez vztah dvoch metrik: Naklady na akviziciu zdkaznika
(Customer Acquisition Cost — CAC) a Naklady na retenciu zakaznika (Customer Retention
Cost — CRC).
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Teoretické modely porovndvajuce tieto ukazovatele vychadzaju z predpokladu, Ze
naklady na udrzanie existujuceho zakaznika su podstatne nizSie ako naklady na ziskanie
nového (tzv. "leaking bucket" tedria). Podla Reichhelda (1996), autora konceptu lojality,
zvysenie miery retencie o 5 % moze viest k narastu ziskovosti od 25 % az 95 %. Literatura
zdoraziiuje, Ze finanéna stratégia musi ndjst rovnovahu. Nadmerny doéraz na retenciu bez
dostatocnej akvizicie mozZe viest k postupnému poklesu trhového podielu v désledku
prirodzeného Ubytku zakaznikov (churn). Naopak, agresivna akvizicia s vysokym CAC bez
ucinnych retenénych mechanizmov (IMK a vztahovy marketing) vyrazne zhorsuje celkovu
ziskovost firmy (Gupta a kol., 2004).

Vztahovy marketing nie je "zadarmo"; personalizacia a prevadzka vernostnych
programov generuju fixné aj variabilné naklady. Finan¢na stratégia preto vyuziva CLV a
CAC na urcenie prahovej hodnoty investicii. Vernostny program (napr. dm active beauty)
sa povazuje za ekonomicky zmysluplny len vtedy, ak preukdzatefne zniZuje mieru
odchodu zakaznikov (churn rate) a zvysuje frekvenciu ndkupov natolko, Ze inkrementaliny
zisk pokryje naklady na odmeny a spravu programu (Kumar & Reinartz, 2016). Literatura
v tejto oblasti varuje pred "pascou lojality", kedy firma dotuje zakaznikov, ktori by u nej
nakupili aj bez stimulu, ¢im dochadza k zniZovaniu celkovej marze.

V prostredi e-commerce, ktoré je pre koncového spotrebitela vysoko transparentné a
umoznuje okamzité porovnanie cien medzi konkurentmi, je cenova vojna (price war)
Castou hrozbou pre ziskovost podnikov. Prepojenie integrovanej marketingovej
komunikacie s finan€nou stratégiou vSak umoznuje aplikaciu necenovych prvkov, ktoré
maju priamy vplyv na spravanie spotrebitelov a ovplyviuju vnimanie hodnoty produktu
alebo internetového obchodu (Zeithaml, 1988).

Cenova elasticita dopytu je z finan¢ného hladiska ustrednym konceptom v tejto oblasti
(Price Elasticity of Demand). Podla teérie vztahového marketingu silné puto medzi
zdkaznikom a znackou, vybudované prostrednictvom konzistentnej a doveryhodnej
komunikacie, pésobi ako psychologickd bariéra, ktora znizuje citlivost zdkaznikov na
zmeny cien (Anderson a kol., 2004). Ak zdkaznik vnima necenové benefity — ako je
nadstandardny zdkaznicky servis, rychlost dodania, odborné poradenstvo, komunitna
prislusnost alebo personalizovany pristup — prestdva byt cena jedinym alebo primarnym
rozhodovacim kritériom (Homburg a kol., 2005).

Pre e-shopy poOsobiace na slovenskom trhu v segmente FMCG a drogérie (GymBeam,
Notino), kde su produkty ¢asto komoditizované, ma budovanie necenovych hodnot
priamy financny vplyv. Literatura potvrdzuje, Ze zakaznici s vysokou mierou lojality k
urcitému internetovému obchodu maju nizsiu elasticitu dopytu. To poskytuje podnikom
priestor na udrzanie stabilnych alebo dokonca vysSich hrubych marzi bez rizika
vyznamného odlivu zdkaznikov ku konkurencii (gross margins) (Reichheld, 1996;
Homburg a kol., 2005). To priamo podporuje napifianie hlavného ciefa podniku, ktorym
je maximalizdacia zisku prostrednictvom win-win systému.
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2 Ciel prace, vyskumny dizajn a metodika
2.1 Ciel prace

Hlavnym cielom tejto vedeckej state je navrhnut a exaktne overit integrovany metodicky
model, ktory prepdja investicie do nastrojov integrovanej marketingovej komunikacie
(IMK) a personalizacnych technoldgii s financnymi indikatormi hodnoty podniku
prostrednictvom optimalizacie celozZivotnej hodnoty zakaznika (CLV) a celkovej hodnoty
zdkaznickeho kmena (CustomerEquity). Model sa Specificky zameriava na hladanie
optimalneho bodu medzi nakladmi na akviziciu (CAC) a retenciu (CRC) v prostredi
stredoeurdpskeho e-commerce trhu.

2.2 Vyskumny dizajn a hypotézy

Pre naplnenie stanoveného ciela a vyrieSenie identifikovanej vyskumnej medzery bol
zostaveny robustny vyskumny dizajn rozdeleny do dvoch paralelnych faz: empirickej
kvantitativnej analyzy a matematického simula¢ného modelovania. Na zdklade
hibkového §tudia literatiry a potrieb e-commerce praxe formulujem nasledujlice tri
vedecké hypotézy:

e Hypotéza 1 (H1): Strategickd alokacia finan¢ného kapitalu podniku do
personalizovanych retenénych aktivit (CRC) vykazuje vyssi marginalny prinos k
celkovej hodnote CustomerEquity nez ekvivalentné navysenie prostriedkov na
masovu akviziciu (CAC), ak je splnena podmienka pociato¢ného pomeru CLV/CAC
>3.

e Hypotéza 2 (H2): Intenzivhe nasadenie viackanalovych personaliza¢nych
systémov (synergia e-mailingu a dynamického retargetingu) statisticky vyznamne
znizuje cenovu elasticitu dopytu lojalnych zakaznikov, o umozniuje dlhodobé
udrzanie stability hrubej marze (M) aj pri tlaku trhovych diskontov.

e Hypotéza 3 (H3): Tradi¢né heuristické atribu¢né modely typu Last-Touch vedu k
systematickému finanénému podhodnocovaniu (o viac ako 20 %) rozpoctov pre
asistenéné horné a stredné komunikac¢né kanaly v porovnani s datovo riadenymi
modelmi (Data-Driven Attribution).

2.3 Metodika a zber dat

Skimanu vzorku tvorili anomizované transakéné a analytické data z 12 stredne velkych
e-commerce subjektov poésobiacich v strednej Eurépe (segment FMCG, fitness a
kozmetika) za obdobie rokov 2024-2026. Celkovy rozsah spracovaného suboru dat
zahfial viac ako 450 000 unikatnych zakaznickych profilov a 1,8 milidna zaznamenanych
transakecii.

V metodologickom aparate som aplikovala tri zakladné matematické modely:

1. Dynamicky model celoZivotnej hodnoty zdkaznika (CLV): Pre modelovanie prinosu
dlhodobych vztahov bol upraveny Standardny DCF model s nekonecnym
horizontom:
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r

CLV=Mx ——
14d-r7r
Kde:
M = priemerna Cistd ro¢na marza na zakaznika po ocisteni o variabilné ndklady na logistiku a
balenie.

r = miera retencie zdkaznikov (RetentionRate€(0;1)).
d = diskontna sadzba podniku odvodend od priemernych vazenych nakladov na kapital (WACC).

2. Modelovanie celkovej hodnoty zdkaznickeho kmeria (CustomerEquity-CE):
Predstavuje agregovanu sucasnu hodnotu celého kmena zohladnujucu velkost
bazy (N) a naklady na akviziciu:

N K
CE =) CLV,- ) CAC;

i=1 j=1

3. Modelovanie financnej ndvratnosti marketingu (ROMI): PouZila som marginalnu
formu vypoctu pre detekciu bodu klesajucich vynosov:

ATrzby x Hrubd marza (%) — Marketingové ndklady y

ROMI = 100

Marketingové naklady

Pre verifikaciu priradenia finanénych zasluh jednotlivym kandlom bola vyuzita
Shapleyho hodnota z tedrie kooperativnych hier, implementovana v ramci datovo
riadenych atribu¢nych modelov.

3 Vysledky prace a diskusia
3.1 Matematicka simuldacia kapitalovej alokacie (Testovanie H1)

Prostrednictvom citlivostnej analyzy na simulaénej baze 10 000 aktivnych zakaznikov
e-shopu som skimala, ako zmena v rozdeleni rozpoctu medzi akviziciu (CAC) a retenciu
(CRC) ovplyvriuje celkovu CustomerEquity. Vychodiskové financné parametre modelu
boli nastavené nasledovne: M=100 €/rok, d=10% (WACC), vychodiskova miera retencie
r=60% a priemerny naklad na akviziciu CAC=25 €.

Pri tejto zakladnej konfiguracii je hodnota jedného zdkaznika:

0, 60 0,60
CLV =100 x 15055 = 100 X x5 = 120€

Pomer CLV/CAC=120/25=4,8, ¢o spifia podmienku hypotézy H1 (>3). Nasledne som
simulovala dva alternativne scendre investovania dodatocného kapitdlu v objeme
50 000 €:

e Scendr A (Akvizicny zamerany): Cely rozpocet investovany do PPC reklamy s
cielom ziskat novych zékaznikov pri zachovani sucasnej konverzie. Pri CAC=25 €
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firma ziskala 2 000 novych zdkaznikov. Brutto ndrast Customer Equity predstavuje
2 000x120 €=240 000 €. Cisty prinos po odpoéitani investicie je 190 000 €.

e Scendr B (Retentny zamerany): Rozpocet investovany do implementdcie
pokrocilého personalizovaného CRM systému a vernostného programu. Tento
krok preukdzatelne zvysil mieru retencie existujlicej bazy 10 000 zdkaznikov o 10
% (z r=60% na r=70%).

Prepocitanim novej hodnoty aktiva po implementacii Scendra B dostavame:
0,70 0,70

=100 x — =175€
1+0,10-0,70 0,40

CLV,pp¢ = 100 X

Zvysenie individudlnej hodnoty zakaznika o 55 € na celom kmeni 10 000 zakaznikov
vygenerovalo brutto ndrast hodnoty kmena: 10 000x55 €=550 000 €. Po odpocitani
nakladov na technoldgiu (50 000 €) je Cisty prinos pre firmu 500 000 €.

Tabulka 1
Ukazovatele vykonnosti
Ukazovatel vykonnosti Vychodiskovy stav Scenar A (Akvizicia) Scenar B (Retencia)

Miera retencie (r) 60 % 60 % 70 %
Individudlne CLV 120 € 120 € 175 €
Velkost kmeria (N) 10 000 12 000 10 000
Hrubd hodnota kmeria 1200000 € 1440000 € 1750000 €
Cisty prinos investicie — 190000 € 500 000 €

Zdroj: vlastné spracovanie

Porovnanim oboch scenarov vidime, Ze investicia do retencie priniesla 0 310 000 € vyssi
Cisty finanény prinos neZ rovnaka suma do akvizicie. Tento vysledok jednoznacne
potvrdzuje Hypotézu 1. Financna paka retencie spociva v kompresii menovatela vzorca
CLV, kedy zniZenie odchodu zdkaznikov stabilizuje cash flow a dramaticky znasobuje efekt
predoslych investicii.

3.2 Analyza cenovej elasticity a marzi (Testovanie H2)

Empirické testovanie cenovej elasticity na vzorke e-commerce entit potvrdilo silnu
koreldciu medzi mierou personalizdcie komunikdcie a imunitou zakaznikov voci
zvySovaniu cien. Pre analyzu bol vybrany modelovy produkt s priemernou trhovou cenou
30 € amarzou 40 % (M=12 €).

Sledovala som reakciu dvoch skupin zakaznikov na zvySenie ceny o 10 % (na 33 €):

1. Skupina 1 (Nizka miera integracie IMK): Zakaznici dostdvajuci len plosné
newslettere. V tejto skupine bol zaznamenany pokles dopytu o 18 %, co
reprezentuje cenovu elasticitu Ed=-1,8. Celkova hrubad marza skupiny klesla v
dosledku masivneho odchodu zakaznikov ku konkurencii.

2. Skupina 2 (Vysoka miera personalizacie): Zakaznici zapojeni do
automatizovanych tokov (odporucania na zaklade predoslych nakupov, daréek k
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narodeninam, personalizovany zakaznicky servis). Pokles dopytu predstavoval len
4 % (Ed=-0,4).

Vdaka nizkej elasticite v Skupine 2 sa zvySenie ceny plne premietlo do rastu hrubej marze
na jeden ndkup z 12 € na 15 €. Verni zakaznici akceptovali vysSiu cenu, pretoze ju vnimali
ako opodstatnenu vzhladom na vysoku personalizovanu hodnotu a necenové faktory
(rychlost dorucenia, bezproblémové reklamacie). Tieto vysledky poskytuju dostatocnu
empiricki  oporu pre potvrdenie Hypotézy 2. Budovanie necenovych faktorov
prostrednictvom IMK chrani ziskovost pred destruktivnymi cenovymi vojnami.

3.3 Kvantifikacia skreslenia atribu¢nych modelov (Testovanie H3)

Preverenie financnej korektnosti alokdcie trzieb odhalilo kritické trhliny v tradi¢nom
reportingu e-shopov. Porovnala som historické data alokované modelom Last-Touch
(ktory priraduje celd hodnotu objednavky poslednému kandlu pred ndkupom) s
pokrocilym modelom Data-Driven Attribution (DDA) vyuzZivajucim Shapleyho hodnotu.

Obrazok 1
Porovnanie financného prinosu investi¢nych scenarov do akvizicie a retencie zdkaznikov

[ Horna faza: Socidlne siete / Influenceri ] --> Last-Touch: 4% | DDA: 26%

[ Stredna faza: Organické vyhltadavanie ] --> Last-Touch: 12% | DDA: 28%
[ Findlna faza: Personalizovany e-mail ] --> Last-Touch: 84% | DDA: 46%

Zdroj: vlastné spracovanie

Ako ukazuje Struktura konverznej cesty, model Last-Touch prisudil az 84 % vsetkych
zasluh findlnemu kandlu (napr. priamemu kliknutiu z e-mailu alebo remarketingovej PPC
reklame), zatial ¢o socidlne siete a influencer marketing dostali len 4 % uznanych trzieb.

Po preklopeni na datami riadeny model (DDA) sa vSak ukazalo, Ze realny marginalny
prinos socidlnych sieti na zaciatku nakupnej cesty (budovanie povedomia a prvotny
zaujem, bez ktorého by k finalnemu kliknutiu nikdy nedoslo) predstavuje az 26 %. Model
Last-Touch tak podhodnotil horné fazy komunikacného lievika o viac ako 22 %. Tymto
bola kompletne potvrdend Hypotéza 3. PouZivanie nespravnych finan¢nych modelov
vedie k chybnému rozhodnutiu skresat rozpocty na budovanie znacky, ¢o v dlhodobom
horizonte ochromi pritok novych zakaznikov.

4 Diskusia

Ziskané vysledky jasne poukazuju na kriticki nutnost prepojenia marketingu a
podnikového financ¢nictva do jedného integrovaného riadiaceho systému. Ukazalo sa, Ze
modelovanie udrZatelného rozvoja e-commerce subjektov nie je mozné realizovat iba na
zaklade izolovanych obratovych ukazovatelov. Zlaté pravidlo e-commerce udrzatelnosti
(CLV/CAC=3) musi byt pre financnych manazérov zavaznym kltic¢om k alokdacii kapitalu.
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Zakladnym prinosom prace je preukazanie financnej paky, ktoru v sebe skryva miera
retencie (r). Ako potvrdila nasa simulacia, investicie smerujuce do skvalitnenia vztahov
so zakaznikmi generuju nelinedrny narast celkovej hodnoty firmy (CustomerEquity) v
porovnani s nakupom drahej, neadresnej reklamy. Tento fakt stavia integrovanu
marketingovl komunikaciu do pozicie strategického investitcného nastroja, nie
obyc¢ajného nakladového strediska.

Z metodologického hladiska je prechod na pokrocilé datovo riadené atribu¢né modely
(DDA) jedinou cestou, ako zamedzit skresleniam pri vypocte navratnosti ROMI. Bez
korektného priradenia trZieb dochadza k investi¢nej slepote, kedy podnik preinvestuva
kapital v saturovanych koncovych kanaloch a likviduje synergiu celého komunika¢ného
mixu.

Pre Uspesny prenos tychto akademickych modelov do kaZzdodennej korporatnej praxe
odporucam implementovat modifikovany strategicky systém Balanced Scorecard (BSC).
Tento systém dokdaze elegantne prepojit predstihové nefinanéné ukazovatele (ako
napriklad personalizacia komunikdcie, zniZzenie churn rate a posilnenie lojality) s tvrdymi
vysledkovymi ukazovatelmi (stabilizacia hrubej marze, rast Cistého zisku a zrychlenie
volnych penfaznych tokov). Tymto spojenim ziskava financ¢ny riaditel exaktnu kontrolu
nad ekonomickym prinosom kazdej investovanej jednotky kapitalu do marketingu.

Zavery

Predkladand vedecka stat Uspesne prepojila svet marketingu a podnikovych financii na
priklade sektora e-commerce. Na zaklade realizovaného simula¢ného modelovania a
empirickych testov na stredoeurdpskom trhu formulujem pre manazérsku prax
nasledujuce tri klu¢ové odporucania:

1. Zaviest financénu kontrolu marketingu cez LTV: CAC: E-commerce subjekty by mali
okamZite upustit od vyhodnocovania Uspesnosti kampani na zaklade prostého
objemu trZieb. KaZzdy projekt a komunika¢ny kanal musi povinne monitorovat
pomer CLV/CAC, pricom hodnota pod hranicou 3 musi byt signdlom pre okamZzité
zastavenie kampane a restrukturalizaciu rozpoctu.

2. Presunut kapitdl z akvizicie do retencnych technoldgii (CAPEX): Vzhladom na
preukdzanu vysoku financnu paku retencie odporucame transformovat cast
marketingovych vydavkov z kratkodobych PPC kampani (OPEX) do technologickej
infrastruktdry (CAPEX) — najma do implementdcie pokrocilych CRM systémov,
CDP platforiem (Customer Data Platform) a Al personaliza¢nych algoritmov. Tieto
investicie stabilizuju kmen a zvySia hodnotu korporacie.

3. Povinne eliminovat reportovanie typu Last-Touch: Finan¢né oddelenia podnikov
by mali odmietnut marketingové reporty postavené na jednostrannych
heuristickych modeloch priradenia trzieb. Pre presné riadenie rozpocCtu a spravny
vypoCet margindlnej ndvratnosti ROMI je nevyhnutné implementovat
multianalytické atribucné modely postavené na hernej tedrii (Shapleyho
hodnota), ktoré jediné dokaiu financéne korektne wvycislit synergicky efekt
integrovanej komunikacie.
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UNDOING PROBLEM IN HOUSEHOLD FINANCIAL EXPERIMENTS:
EVIDENCE FROM SOCIAL DISTANCE EXPERIMENTS INCLUDING
HOUSEHOLD CONTEXT

Yuliya Petrenko

Abstract

The undoing problem represents an important methodological challenge in household
experiments because decisions observed during an experiment may subsequently be
modified through intra-household redistribution. This study investigates whether
anticipated post-experimental redistribution influences financial decisions made on
behalf of household members using experimental data. The subjects were asked to make
investment decisions for a member of their household and subsequently report whether
they expected experimental earnings to be redistributed within the household. The
analysis combines nonparametric and parametric methods, namely the two-sample
Wilcoxon rank-sum (Mann-Whitney) test and the two-sample t-test with equal variances.
Although a majority of participants reported an intention to redistribute earnings after
the experiment, the results reveal no statistically significant differences in investments
between participants who reported redistribution intentions and those who did not. The
findings suggest that anticipated redistribution does not affect investment behaviour in
the examined household context. Consequently, the study provides evidence that the
undoing problem may not necessarily bias experimental measures of financial decision
making on behalf of household members. These results contribute to the growing
literature on household finance and experimental economics by offering behavioural
evidence on the relevance of the undoing problem in household-related experiments and
by supporting the validity of experimental approaches in the study of intra-household
financial decisions.

JEL classification: C91, D13, G50
Keywords: household finance, social distance, undoing problem

Introduction

We focus on the problem inherent in experiments with household members, namely the
undoing problem, describing which Munro argued: “Possibly the most critical challenge
faced by household experimenters arises from the ongoing nature of the relationship
between household members, meaning that actions taken within the laboratory may be
at least partially offset by subsequent behaviour” (Munro, 2018, p. 6). The continuing
interaction among household members creates opportunities for post-experimental
transfers, bargaining, and resource reallocations that may alter the outcomes initially
observed by researchers. Consequently, decisions recorded during an experiment may
not necessarily reflect final allocations or consumption outcomes, raising concerns
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regarding the validity of inferences about household preferences and decision-making
processes.

Households represent one of the most important settings for financial decision making.
Decisions concerning consumption, saving, investment, and resource allocation are
often made within a framework of shared resources and interdependent preferences. As
a result, experimental methods have become increasingly important in household
finance research because they enable researchers to identify causal relationships and
investigate individual behaviour in controlled environments. However, the household
context presents unique methodological challenges that are generally absent in
experiments involving unrelated individuals. Unlike anonymous participants, household
members maintain long-term relationships that extend beyond the duration of the
experiment, creating the possibility that experimental outcomes may subsequently be
modified.

The undoing problem (Munro, 2015, 2018, 2023) has therefore attracted increasing
attention in the literature on intra-household experiments. Researchers have proposed
several methodological solutions, including the use of post-experimental surveys, in-kind
rewards, private information, vouchers, and immediate consumption mechanisms
designed to limit or detect redistribution after the experimental session. While these
approaches seek to preserve the informational value of observed choices, relatively little
attention has been devoted to understanding whether the expectation of future
redistribution influences decisions already within the experiment itself.

This issue is particularly relevant in the context of household financial decisions. If
participants anticipate that experimental earnings will ultimately be shared with other
household members, such expectations may affect their willingness to take risks making
investments on behalf of others. On the other hand, if investment decisions remain
unaffected by anticipated redistribution, the practical implications of the undoing
problem may be less serious than commonly assumed. Understanding this relationship
is important for evaluating the reliability and external validity of household financial
experiments.

The aim of the paper is to determine the subjects’ intention to redistribute the outcomes
of the experiment with their household members to check for the existence of the
undoing problem in household-related experiments. Using experimental data collected
from 112 participants, we examine whether reported expectations of post-experimental
redistribution are associated with differences in investment behaviour. To address this
question, participants were asked after the experiment whether they expected the
earnings from the session to be redistributed within their household. The reported
intentions were then linked to investment decisions made on behalf of household
members.

The paper contributes to the literature in two respects. First, it provides direct
behavioural evidence on the relationship between undoing intentions and financial
decision making in a household context. Second, it complements existing
methodological approaches to the undoing problem by examining whether anticipated
redistribution affects experimental choices themselves rather than only considering
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whether redistribution occurs after the experiment. The findings contribute to the
broader discussion on the validity of household experiments and the interpretation of
observed intra-household financial behaviour.

This paper is organized as follows. Section 2 reviews the literature on the undoing
problem and discusses existing theoretical and empirical approaches. Section 3 presents
the research methodology, data, and hypothesis-testing procedures. Section 4 reports
the empirical results. Section 5 discusses the findings in relation to the existing literature,
and Section 6 concludes and provides recommendations for future research.

1 Current state of the solved problem at home and abroad

The concept of the undoing problem was developed by Munro (2015) to describe the
possibility that decisions observed in household experiments can be reversed through
subsequent intra-household transfers, negotiations, or reallocations of resources after
the experiment has ended. Because household members continue to interact beyond
the experimental setting, observed allocations may not correspond to final consumption
outcomes, making it difficult to infer bargaining power, preferences, or household
decision-making rules from experimental behaviour alone.

The evolution of Munro’s thinking on the undoing problem reflects a gradual shift from
methodological concerns toward broader theoretical and behavioural questions. In his
earlier work (Munro, 2015), the author primarily viewed undoing as a challenge to the
validity of household experiments, arguing that observed decisions may not accurately
reflect final allocations because spouses can subsequently compensate for or reverse
experimental outcomes. This led to the identification of several methodological
solutions aimed at reducing the scope for post-experimental adjustment and improving
the reliability of inference. Munro later (Munro, 2018) expanded this perspective by
arguing that the undoing problem poses a more fundamental challenge to household
theory itself, since the possibility of ex-post reallocation complicates attempts to
distinguish between competing models of household decision making, including unitary,
collective, and non-cooperative frameworks. In his most recent work (Munro, 2023), the
author moves beyond viewing undoing solely as a methodological or theoretical obstacle
and instead treats it as a potentially meaningful behavioural phenomenon. From this
perspective, household inefficiencies and resistance to cooperative allocations may
reveal preferences for autonomy, privacy, and control over resources. Individuals may
willingly sacrifice potential gains from cooperation in order to preserve decision-making
authority and personal agency. Thus, the trajectory of Munro’s research can be
understood as progression from asking whether experimental results can be trusted, to
examining what the desire to undo those results reveals about power, agency, and
individual autonomy within households.

Therefore, the undoing problem has become a central methodological concern in
household experiments because observed choices may subsequently be reversed
through transfers, bargaining, or consumption decisions that occur after the experiment
has ended. As Munro (2018) argues, the continuing relationship between spouses
creates opportunities for post-experimental adjustments that researchers cannot
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directly observe, potentially undermining the identification of preferences, bargaining
power, and household decision-making processes. Empirical literature has responded to
this challenge through a variety of methodological innovations. In recent decades,
empirical approaches to the undoing problem in household experiments have applied
the aforementioned solutions in several dimensions. We will consider them in the order
proposed by Munro (2015). The author identifies four main strategies for addressing this

problem:

1. accepting observed experimental actions at face value while supplementing
them with post-experimental survey evidence;

2. increasing the cost of reversal through in-kind payments or rewards that are
difficult to transfer;

3. masking or hiding decisions and winnings from spouses in order to limit
compensatory adjustments; and

4. designing experiments that make decisions effectively irreversible by altering the

household’s feasible consumption set or by using outcomes that cannot easily be
undone.

These methodological responses seek to preserve the informational value of
experimental choices and strengthen causal inference. Based on these strategies, we can
formulate the following solutions linked to household theory.

Solution 1 (accept and survey) - mainly improves measurement.

The first approach seeks not merely to prevent undoing but to measure whether
undoing actually occurs. Bjorvatn et al. (2020) conducted a follow-up household
survey ten days after the experiment and found no evidence that experimental
decisions had been reversed. Almas et al. (2025) extended this approach by
following households four weeks later and documenting that only a very small
proportion of participants had sold, exchanged, or given away experimental
goods. Moreover, they found no evidence that experimental allocations crowded
out subsequent expenditures on children. These studies provide rare direct
evidence on the extent of undoing and suggest that in-kind incentive structures
can substantially reduce the problem.

Solution 2 (raise reversal costs) = addresses household efficiency and bargaining.
A second approach relies on in-kind rewards and non-fungible incentives, which
increase the costs of reversing allocations. Ringdal and Sjursen (2021) used
individualized tutoring certificates for children, making reallocations difficult
after the experiment. Baland et al. (2024) distributed vouchers redeemable for
goods immediately after the session. A particularly influential contribution in this
regard is Dasgupta and Mani (2015). Rather than using cash rewards, they
designed an experiment in which participants allocated resources among gender-
specific consumption goods and a household good. Men could receive male-
specific items, women could receive sarees, while households could receive
common goods such as food bundles. Because the rewards were tied directly to
consumption categories, the researchers could observe intra-household
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allocation preferences while reducing the possibility that allocations would
subsequently be hidden within a common cash pool. This design has become an
important example of how carefully chosen incentives can help address the
undoing problem by limiting the fungibility of experimental rewards. They follow
the logic proposed by Munro that rewards should be difficult to transfer or
reallocate if researchers want experimental decisions to persist beyond the
laboratory setting.

e Solution 3 (hide information) = tests the role of asymmetric information and
strategic behaviour.
The third and widely used strategy is the creation of information asymmetries
and deniability. Researchers attempt to prevent spouses from tracing individual
decisions and earnings by masking endowments, randomly selecting payouts, or
keeping outcomes private. Lecoutere (2018), for example, masked endowments
and randomly selected which games would be paid, while occasionally paying
different games to each spouse. Couprie et al. (2020) prevented spouses from
identifying the individual contribution of each partner to earnings. Similarly,
Baland et al. (2022) prevented participants from observing each other’s
contributions and payoffs. Faas et al. (2022) identify such procedures as standard
practice in household experiments because they reduce both opportunities for
ex-post compensation and potential ethical concerns arising from disclosure of
spouses’ decisions or earnings.

e Solution 4 (irreversible decisions) = provides the strongest test of household

preferences and power relations because post-experimental compensation
becomes difficult or impossible.
A fourth strategy consists of requiring immediate consumption or conversion of
resources into goods during the experiment itself. Zhang (2024) required
participants to purchase and consume goods within the experimental session
instead of taking cash home. Because any forgone earnings could not
subsequently be regained and consumption occurred immediately, opportunities
for undoing were substantially reduced. Similarly, Almas et al. (2025)
implemented a pop-up shop where participants converted allocations directly
into goods for themselves, their spouse, or their children. The use of tangible
goods made reallocations costlier than would be the case with cash transfers.

Several studies acknowledge that undoing cannot be fully eliminated and therefore
examine its implications directly. Lecoutere (2018) notes that spouses could discuss
experimental outcomes afterward despite procedures designed to obscure individual
decisions. Similarly, Ringdal and Sjursen (2021) recognize that while allocations to
children’s tutoring are difficult to reverse, transfers between spouses may still occur after
the experiment. D’Exelle and Ringdal (2022) also argue that participants may anticipate
future household interactions when making decisions in the laboratory, even if
experimental choices themselves cannot be reversed. These studies suggest that
undoing may influence behaviour even when actual reversal of allocations is unlikely.
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Finally, recent methodological reviews have elevated the undoing problem from a
specific design challenge to a broader concern in household experimentation. Dasgupta
et al. (2025) identify undoing as a fundamental obstacle for all intra-household
experiments because researchers typically observe allocation decisions but not
subsequent consumption choices. Using Dasgupta and Mani (2015) as an example of
good practice, they argue that household experiments should increasingly rely on
carefully chosen non-monetary rewards, consumption goods, and incentive structures
that allow researchers to observe actual resource allocations rather than cash transfers
that can easily be renegotiated after the experiment. Their review highlights the growing
consensus that experimental validity in household settings depends heavily on the
extent to which post-experimental adjustments can be prevented, observed, or made
sufficiently costly.

Overall, four broad empirical responses to the undoing problem emerge from the
literature: (1) collecting follow-up evidence to verify whether experimental decisions
persist over time, (2) using in-kind transfers, vouchers, or consumption goods instead of
cash, (3) masking information and creating deniability, and (4) requiring immediate
consumption or conversion of allocations into goods. While these approaches differ in
implementation, they share a common objective: preserving the informational value of
observed choices and strengthening the validity of conclusions about intra-household
preferences, cooperation, and bargaining. The widespread adoption of these methods
demonstrates both the importance of the undoing problem and the increasing
sophistication with which contemporary household experiments seek to address it. We
employed the first and third of the aforementioned strategies: we collected evidence of
undoing intentions after the experiment in our post-experimental questionnaire, and we
made information about household member’s outcomes unavailable to the decision
maker in the laboratory.

2 The aim of the paper, research methodology and methods

In our research an experimental investigation is applied as one of the proven
methodological tools in financial research for identifying the impact of chosen
parameter on the variable of interest by implementing several experimental treatments
(Fallbrunn et al., 2022). Our experiment considers two decision environments, for
oneself and for others. A household member of the experiment participant is one of
those “others” in the experiment. The participants were endowed by 9 Euro, which in
one of the treatments they were asked to invest on behalf of their household member.
Also, they were instructed about the potential minimum and maximum payoffs for their
household members, which in the first round of the experiment were from 0 to 22.5
Euro. The outcome of the participants household members also depended on the
decisions of other participants in the laboratory. The experiment participants were not
informed about the outcomes of their household members after the experiment.

The aim of the paper is to determine the subjects’ intention to redistribute the outcomes
of the experiment with their household members to check for the existence of the
undoing problem in household-related experiments. In order to investigate the influence
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of the intention of redistribution of the potential payoff on the participant’s investment
decision for one’s own household members, we included a question about such an
intention into our post-experimental questionnaire.

Our research question is whether undoing intentions influence the investments for one’s
own household members. We use primary data collected during the experiment to
answer our research question. Our hypothesis (Ho) is that undoing intention does not
influence the investment decision in the household context (for the household member
of the decision maker). To test this hypothesis, we ask the subjects about their intention
to redistribute the payoff from the experiment with household members. As was
mentioned before, it is the first way to respond to the problem of post-experimental
redistribution within households, that is, seeking behavioural evidence, for example by
conducting a post-experimental survey asking subjects to report undoing (Munro, 2015).
Our question is: “Do you think that you and your household member will redistribute
the earnings of today’s experiment?” /The text of the question in Slovak is as follows:
“Ocakavate, ze si Vy a clen VaSej domdcnosti prerozdelite zarobok z dnesného
experimentu?”/ and the proposed replies are “Yes” or “No”.

For testing the hypothesis both nonparametric and parametric tests are used. As
investments are measured in monetary units and subjects could invest from 0 to 9 Euro
with a 10-cent interval, the granularity of the measure allows for a large number of
possible values, and the data can be considered continuous. We have therefore used
both parametric and nonparametric tests for hypothesis testing with appropriate
assumptions. We use the two-sample Wilcoxon rank-sum (Mann-Whitney) test to test
the hypothesis of equality of investments under the influence of undoing intention, and
we use the two-sample t-test with equal variances for the robustness check.

In the two-sample Wilcoxon rank-sum (Mann-Whitney) test the hypothesis is given as
follows:

Hy: X,y (undoing = 0) = X,y (undoing = 1) (1)

where XIH stands for investments made by subjects for their household members (in
euros), and undoing is a binary variable, indicating whether the subjects’ payoffs in the
laboratory and their household members’ outcomes are intended to be redistributed
with their household members after the experiment (0 = no, 1 = yes).

The t-test is performed on the data set tested for normal distribution of investments and
equal variances. In the two-sample t-test the hypothesis is given as follows:

Hy:dif f = mean(0) — mean(1) (2)

where mean(0) stands for mean of the investments on behalf of the household
members, made by the subjects who did not indicate the undoing intention, and
mean(1) stands for investments of those subjects who indicated such an intention.
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3 Result of the paper

In this subsection, we present the results of testing the undoing problem in the context
of financial decision making within households, in experimental settings. The results
section provides the proportion of participants intending to redistribute the outcomes
of the experiment with their household members, compares the investment amounts of
the participants on behalf of their household members, and presents the results of
hypothesis testing. As shown in Figure 1, a larger proportion of participants intended to
redistribute the experiment outcomes of their household members: out of 112 subjects,
70 answered “Yes” to the question / The question is provided in the methodology section
of the paper./ about their undoing intention.

Figure 1

Undoing intention

l_ Don't consider undoing I Consider undoing

Source: author’s calculations

Figure 2
Undoing problem and experiment participants investments for own household members

Investments in Euro

Yes

Undoing intention

Source: author’s calculations
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Figure 2 shows that the difference in average investment associated with undoing
intentions is visible. However, after conducting hypothesis testing based on the null
hypothesis that there is no difference in investments for household members between
participants with and without undoing intentions, we can conclude that this difference
is not statistically significant, as shown in Table 1.

Table 1
Influence of undoing intention on investment on behalf of the household member

obs Mann-Witney test t-test

Investment for household member 112 0.3647 0.3873

Source: author’s calculations.

Notes: Mann-Whitney test stands for two-sample Wilcoxon rank-sum (Mann-Whitney) test; t-test stands
for two-sample t-test with equal variances.

We cannot reject our null hypothesis (Mann-Whitney p = 0.3647, two-sample t-test p =
0.3873), therefore in our research the undoing problem does not affect the investments
for the decision makers’ own household members. Consequently, the results provide
evidence that the undoing problem may not necessarily bias experimental measures of
financial decision making on behalf of household members.

4 Discussion

The purpose of this study was to examine whether the expectation of post-experimental
redistribution of earnings within households influences financial decisions made on
behalf of household members. The results indicate that although a substantial
proportion of respondents expected redistribution to occur after the experiment, this
expectation did not significantly affect investment decisions. Both the Mann-Whitney
test and the two-sample t-test failed to reject the null hypothesis, suggesting that
investments for household members are not sensitive to reported undoing intentions.

These findings contribute to the literature on the undoing problem. Previous research
has emphasized the possibility that household members may compensate for or reverse
experimental outcomes after the experiment, potentially undermining the
interpretation of observed choices (Dasgupta et al., 2025). However, the present results
suggest that the mere expectation of future redistribution does not necessarily translate
into different behaviour within the experimental setting. Participants appear to make
investment decisions for household members independently of whether they anticipate
subsequent resource sharing.

One possible explanation is that investment decisions for household members already
incorporate implicit expectations about household cooperation and resource sharing. In
such a case, anticipated redistribution may be viewed as a normal component of
household financial life rather than a factor that alters decision making during the
experiment. Another explanation is that participants perceive investments made on
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behalf of household members as serving collective household interests, reducing the
importance of future redistribution when making decisions.

The findings also complement recent empirical studies that question the practical
magnitude of the undoing problem. While the literature recognizes undoing as a
potential threat to experimental validity (Munro, 2023; Dasgupta et al., 2025), several
studies have reported limited evidence of actual post-experimental reversals (Bjorvatn
et al., 2020; Almas et al., 2025). Our results extend this evidence by demonstrating that
even anticipated redistribution does not necessarily influence experimental choices.
Therefore, concerns about the undoing problem may depend on the specific context,
incentive structure, and type of decision being studied.

At the same time, the findings should be interpreted with caution. The study measures
intentions to redistribute rather than actual post-experimental behaviour. It remains
possible that some forms of redistribution occur after the experiment without affecting
initial investment decisions. Furthermore, the analysis focuses on one experimental
setting and one type of financial decision. Different results may emerge in experiments
involving larger stakes, more heterogeneous households, or decisions directly related to
consumption and bargaining outcomes.

Conclusion

This paper examined whether the undoing problem influences financial decisions made
on behalf of household members. Using experimental data from 112 participants, we
investigated whether the intention to redistribute experimental earnings within the
household affected investment behaviour. The empirical analysis shows that although
most respondents expected redistribution to occur, no statistically significant
relationship was found between redistribution intentions and investment decisions. The
null hypothesis that undoing intentions do not influence investments for household
members could not be rejected.

The results suggest that the validity of household financial experiments may be less
threatened by anticipated redistribution than is often assumed. In the examined context,
participants’ decisions appear to reflect stable investment preferences that are not
altered by expectations of subsequent household transfers. This finding contributes to
the literature on intra-household experimentation by providing behavioural evidence
regarding one of the most frequently discussed methodological challenges in household
research.

Several recommendations follow from these findings. First, future studies should
complement measures of redistribution intentions with follow-up surveys that directly
observe whether redistribution actually occurs after the experiment. Second,
researchers should examine the undoing problem across different types of financial
decisions, including saving, borrowing, insurance, and consumption choices. Third,
future experiments should investigate whether the effect of undoing intentions differs
according to household characteristics such as income, household composition, financial
dependence, or bargaining power. Finally, cross-country experimental studies would be
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valuable for determining whether cultural and institutional differences influence the
relationship between household redistribution and financial decision making.

Overall, the findings indicate that anticipated redistribution within households does not
significantly affect investment decisions in the present experiment, providing further
support for the use of experimental methods in household finance research.
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BUSINESS INTELLIGENCE AND Al ADOPTION IN FINANCIAL
MANAGEMENT OF SMES IN THE EU

David Rybjansky — Robert Handk

Abstract

As artificial intelligence becomes increasingly relevant for accounting, controlling and
financial decision making, small and medium sized enterprises face the challenge of
moving from basic reporting toward more advanced data driven financial management.
This paper examines whether Business Intelligence adoption is associated with the use of
Al technologies in financial management among SMEs across EU member states.
Business Intelligence adoption is measured by the Eurostat indicator E_ITBI, while finance
specific Al adoption is measured by E_Al_PFIN. Using secondary country level Eurostat
data for 2023 and 2025, the paper applies descriptive benchmarking, development index
analysis, Pearson correlation and simple linear regression. The results show that Bl
adoption is more widespread than Al adoption in financial management, while finance
specific Al adoption is growing faster from a lower initial base. The analysis also confirms
a strong, positive and statistically significant association between Bl adoption and Al
adoption in financial management across EU member states. The findings suggest that
Bl adoption can be interpreted as a proxy for analytical information systems maturity
and as a relevant foundation for Al based financial management, although the results
remain associative rather than causal.

JEL classification: L26, M15, M41, 033
Keywords: environmental quality, air quality, water quality, soil quality

Introduction

The purpose of this paper is to examine whether differences in the use of Business
Intelligence software are associated with differences in the use of artificial intelligence
technologies for accounting, controlling and finance management among small and
medium sized enterprises across European Union member states. Business Intelligence
adoption is operationalized through the Eurostat indicator E_ITBI, enterprises using
Business Intelligence software, while Al adoption in financial management is
operationalized through E_AI_PFIN, enterprises using Al technologies for accounting,
controlling or finance management. The central assumption of the paper is that Bl
represents an analytical information infrastructure of SME financial management, while
Al represents a more advanced functional application that can support prediction,
automation, diagnostics and decision support in financial processes.

The relevance of this topic is based on the growing importance of data driven financial
management in SMEs. Financial management is no longer limited to recording
transactions and preparing periodic financial statements. It increasingly requires the
ability to collect, integrate, analyze and interpret financial, transactional and operational
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data in order to support budgeting, forecasting, liquidity management, performance
control and strategic decision making. This issue is especially important for SMEs
because smaller firms usually operate with tighter financial resources, less specialized
managerial structures and more limited analytical capacity than large corporations. For
this reason, the adoption of Bl and Al in financial management should be understood
not only as a technological issue, but also as a question of how SMEs transform data into
managerial knowledge and financial decisions.

Prior research provides strong reasons to expect a relationship between Bl adoption and
Al adoption in financial management. Chen, Chiang and Storey (2012) define Business
Intelligence and analytics as a field focused on extracting value from large and complex
data resources. Rikhardsson and Yigitbasioglu (2018) show that Bl and analytics are
closely connected with management accounting through reporting, information
production, performance evaluation and decision support. Puklavec, Oliveira and
Popovi¢ (2014) argue that Bl adoption in SMEs is shaped by specific technological,
organizational and environmental conditions, and with later research Popovi¢, Puklavec
and Oliveira (2019) show that Bl creates value only when system use is translated into
improved organizational performance. In the financial management context, Santos,
Rocha and Silva (2025) conceptualize management accounting as a Business Intelligence
system, and Widhiastuti, Ahmadi and Helmy (2025) find that Bl is positively related to
SME financial performance. The Al literature complements this view by showing that Al
can support management accounting and finance related tasks such as budgeting,
costing, receivables management, credit approval, financial diagnostics and strategic
planning (Kerr, 2025; Metzger, O’Reilly and Mac an Bhaird, 2025). However, authors also
emphasize that Al use depends on data quality, infrastructure, employee competence
and organizational readiness (Alghazzawi, 2024), while EU-level evidence shows
persistent cross-country differences in Al adoption (lonascu, 2025).

This paper contributes to the literature in three ways. First, it integrates the Business
Intelligence and Al adoption streams in the specific context of SME financial
management. Second, it uses harmonized Eurostat indicators to examine whether EU
countries with higher adoption of Bl software among SMEs also report higher use of Al
technologies for accounting, controlling and finance management. Third, it combines
descriptive country benchmarking, development index analysis, Pearson correlation and
simple linear regression in order to provide a transparent country level assessment of
the relationship between Bl adoption and finance specific Al adoption in the EU. The
paper therefore narrows a broad technology adoption debate to a precise and
measurable relationship between Bl adoption and Al adoption in financial management.

Methodologically, the paper relies on secondary country level data from Eurostat. The
empirical design follows four steps corresponding to the research objective. First, the
paper provides a descriptive analysis of EU countries according to the level of E_ITBI and
E_AI_PFIN. Second, it calculates a development index for both indicators in order to
compare adoption dynamics over time. Third, it evaluates the relationship between BI
adoption and Al adoption in financial management using Pearson correlation. Fourth, it
estimates a simple linear regression in the form E_AI_PFIN = f(E_ITBI). The interpretation
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remains associative rather than causal. The aim is not to prove that Bl adoption causes
Al adoption in financial management, but to assess whether countries with higher BI
adoption among SMEs also tend to have higher levels of Al use in accounting, controlling
and finance management.

1 Current state of the solved problem at home and abroad

The current state of research can be described as conceptually rich but still fragmented.
Business Intelligence research provides a developed vocabulary for data integration,
reporting, dashboards, analytics and decision support, while Al research contributes
newer perspectives on prediction, automation, machine learning, generative Al and
algorithmic decision support. However, the specific overlap between Bl and Al inside
SME financial management remains less consolidated than the broader literature on
business analytics and technology adoption.

The international literature suggests that Bl and Al should be studied together because
both technologies are connected by the same managerial problem: how firms transform
data into better decisions. Bl supports the structuring, reporting and interpretation of
data, while Al can automate or augment selected analytical and decision-making tasks.
In financial management, this relationship is especially important because financial
decisions require reliable data, timely information, interpretability and managerial
accountability. For this reason, the following literature review focuses on the conceptual
foundations of Bl and Al in financial management, their adoption in SMEs, the EU
adoption context, drivers and barriers, benefits and remaining research gaps.

1.1 Business intelligence and Al in financial management

Business Intelligence can be understood as a set of technologies, processes and
organizational routines through which firms transform data into information and
managerial knowledge. Chen, Chiang and Storey (2012) describe Business Intelligence
and analytics as a field concerned with turning large and complex data resources into
business value. This definition is highly relevant to financial management because
financial decisions depend on the availability of timely, accurate and interpretable
information. Budgeting, forecasting, liquidity management, cost control and
performance evaluation all require the ability to collect, organize, analyze and interpret
data.

In the accounting and controlling literature, Rikhardsson and Yigitbasioglu (2018) show
that Bl and analytics connect most directly with management reporting, performance
evaluation and decision support. Their review also suggests that although the
relationship between Bl and management accounting is theoretically important, it
remains underdeveloped in empirical research. This is relevant because financial
management is not only about recording past transactions, but also about producing
information for planning, monitoring and strategic decisions. Bl can therefore be viewed
as a bridge between accounting information systems and managerial decision processes.

89



Trendy a vyzvy rodinného podnikania a ndstupnictva XII.
Trends and challenges of family business and succession XII.

Santos, Rocha and Silva (2025) move this argument closer to SME practice by
conceptualizing management accounting as a Business Intelligence system. In their study
of Portuguese SMEs, they show that management accounting intelligence activities can
support business strategies and policies and improve both financial and non-financial
performance. This strengthens the argument that Bl is not merely an IT tool, but part of
the information and control logic of SME financial management.

The international Bl literature also shows that SMEs do not adopt Business Intelligence
under the same conditions as large enterprises. Puklavec, Oliveira and Popovi¢ (2014)
argue that SME specific determinants of Bl adoption must be studied directly rather than
inferred from large firm models. Their research shows that Bl adoption in SMEs is shaped
by technological, organizational and environmental conditions, including perceived
usefulness, compatibility, available resources, management support and external
pressure. Popovi¢, Puklavec and Oliveira (2019) extend this discussion from adoption to
value creation and show that Bl use can affect firm performance, but that
implementation alone is not sufficient. Bl creates value only when firms actively use
systems to support decisions, improve processes and transform information into
managerial action.

For SME financial management, this is crucial because Bl software can improve reporting
and analysis only if its outputs are incorporated into budgeting, forecasting, liquidity
control and performance evaluation. Widhiastuti, Ahmadi and Helmy (2025) provide
finance specific evidence by showing a positive relationship between Bl and SME
financial performance. Their findings indicate that Bl may contribute to performance not
only by improving reporting accuracy, but also by supporting financial ambidexterity,
meaning the ability to balance financial control with strategic flexibility. This is
particularly important for SMEs because they often need to preserve liquidity discipline
while also responding quickly to market changes.

Artificial intelligence adds a further layer by shifting the focus from descriptive and
diagnostic analytics toward prediction, automation and decision augmentation. Kerr
(2025) links Al to management accounting tasks such as budgeting, costing, inventory
control, receivables management, credit approval and strategic financial planning.
Metzger, O’Reilly and Mac an Bhaird (2025) show that generative Al can support SME
financial diagnostics by producing accessible and timely interpretations of financial data.
Alghazzawi (2024) adds that accounting efficiency gains from Al depend on data quality,
employee competence, infrastructure and organizational readiness.

In conceptual terms, Al can be understood as complementary to Bl rather than as a
substitute for it. Bl provides data foundations, reporting structures, dashboards and
decision support routines through which financial information becomes available and
interpretable. Al extends these capabilities by enabling prediction, anomaly detection,
automation, scenario generation and augmented financial decision making. Therefore,
the adoption of Al in accounting, controlling and finance management is likely to be
more meaningful in SMEs that already use structured analytical tools and have
established routines for interpreting financial information.
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1.2 EU adoption context

The EU context is characterized by increasing policy support for Al adoption, but also by
persistent differences in firm size, system maturity and adoption capacity. The European
Commission (2018) framed Al as a strategic technology for European competitiveness
and innovation. Regulation (EU) 2024/1689 introduced a comprehensive legal
framework for trustworthy and risk-based Al use. In the SME context, this creates a dual
challenge. On one hand, Bl and Al can improve competitiveness, productivity and
financial management. On the other hand, smaller firms often face constraints related
to finance, data quality, software integration, managerial expertise and regulatory
awareness.

Official Eurostat statistics show that Bl adoption remains lower than ERP and CRM
adoption. In 2025, 46.45% of EU enterprises used ERP software, 28.51% used CRM
software and 16.28% used Bl software. Eurostat also reports that Bl software was used
by 69.24% of large enterprises but only 11.45% of small enterprises. This gap matters
because Bl represents a more advanced analytical layer of enterprise software use.
While ERP integrates internal processes and CRM supports customer related processes,
Bl directly supports analytical reporting, dashboards and decision making (Eurostat,
2026a).

Al adoption shows a similar size related pattern. In 2025, 19.95% of EU enterprises used
Al technologies, but adoption differed strongly by size class: 17% of small enterprises,
30.36% of medium enterprises and 55.03% of large enterprises used Al. Eurostat
suggests that this difference may be connected to the complexity of implementation,
economies of scale and costs (Eurostat, 2026b). These patterns indicate that SMEs face
specific barriers in the adoption of advanced analytical technologies.

The EU policy environment reinforces the importance of this issue. The Digital Decade
policy programme identifies the digital transformation of businesses as one of four
cardinal points and includes the objective that small businesses and industry should be
able to access data and adopt technologies such as cloud, data analytics and Al
(European Commission, 2026). At the same time, the Al Act introduces expectations
related to risk assessment, data quality, documentation, transparency, human oversight,
robustness, cybersecurity and accuracy for high risk Al systems (European Union, 2024).
These requirements are particularly relevant for Al used in selected high-impact finance
related processes because financial management involves sensitive data, risk
assessment, reporting obligations and managerial accountability.

This EU context supports the logic of the present article. If Bl represents a measurable
form of analytical information systems maturity, and if Al in financial management
requires reliable data, reporting routines and decision support processes, then countries
with stronger Bl adoption among SMEs may also show higher levels of Al use in
accounting, controlling and finance management. This relationship cannot be
interpreted causally at country level, but it is theoretically plausible and empirically
testable using Eurostat indicators.
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1.3 Research gaps

The most important gap in the current literature is not the absence of studies on Bl or
the absence of studies on Al, but the limited integration of both streams in the specific
context of SME financial management. Llave (2019) argues that Bl and analytics research
in SMEs remains limited compared with research on large enterprises. Rikhardsson and
Yigitbasioglu (2018) note that the relationship between BI, analytics and management
accounting is theoretically important but still underdeveloped. Le Dinh et al. (2025)
similarly show that Al applications in SMEs are expanding across business functions,
including finance, but more detailed evidence is needed on implementation,
performance effects and contextual conditions.

A second gap concerns finance specific processes. Existing studies often discuss Bl and
Alin broad terms but less is known about how these technologies affect specific financial
management practices such as budgeting, forecasting, working capital management,
liquidity control, credit decisions, cost management and financial reporting. Widhiastuti,
Ahmadi and Helmy (2025) provide useful evidence on Bl and SME financial performance,
while Metzger, O’Reilly and Mac an Bhaird (2025) provide evidence on generative Al and
SME financial diagnostics. Nevertheless, more research is needed to explain how Bl and
Al jointly produce financial management value.

Third gap concerns comparative EU evidence. Many studies focus on individual firms,
case studies or conceptual models, while fewer studies examine whether measurable
country level indicators of analytical information systems maturity are associated with
finance specific Al adoption across EU member states. The present article addresses this
gap by pairing E_ITBI, enterprises using Business Intelligence software, with E_Al_PFIN,
enterprises using Al technologies for accounting, controlling and finance management.

The article therefore positions itself at the intersection of SME financial management
research, Business Intelligence research and Al adoption research. Its main contribution
is to narrow a broad technology adoption debate to a precise and measurable
relationship: whether Bl adoption, as an indicator of analytical information systems
maturity, is associated with the use of Al in accounting, controlling and finance
management among SMEs in the EU.

2 Research design and methodology

The aim of this paper is to quantitatively assess the relationship between Business
Intelligence adoption and the use of artificial intelligence technologies in financial
management among small and medium sized enterprises in EU member states. Business
Intelligence adoption is measured by the Eurostat indicator E_ITBI, enterprises using
Business Intelligence software. Al adoption in financial management is measured by the
Eurostat indicator E_AI_PFIN, enterprises using Al technologies for accounting,
controlling or finance management.

The main objective is to identify differences in adoption levels across EU countries,
evaluate the development of both indicators between 2023 and 2025, and assess
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whether Bl adoption is statistically associated with Al adoption in financial management
among SMEs.

RQ1: How do EU member states differ in the adoption of Business Intelligence
software and Al technologies for accounting, controlling or finance management
among SMEs in 2023 and 20257

RQ2: Which EU member states show the highest and lowest short term growth
dynamics of E_ITBI and E_AI_PFIN between 2023 and 2025, measured by a
development index?

RQ3: Is there a statistically significant positive correlation between E_ITBI and
E_AI_PFIN among SMEs across EU member states?

RQ4: To what extent is cross country variation in E_AIl_PFIN associated with
E_ITBI in a simple linear regression model?

The paper uses descriptive analysis, development index analysis, correlation analysis,
simple linear regression and synthesis. The descriptive part compares EU member states
according to the level of both indicators. The development index captures changes
between 2023 and 2025. The correlation and regression analyses are carried out at the
level of EU member states. The results are interpreted as associative rather than causal,
because the analysis is based on secondary country level data.

2.1 Data collection

The data are drawn from secondary sources, specifically Eurostat databases. The analysis
focuses on small and medium sized enterprises, defined as enterprises with 10 to 249
persons employed. The variables used are defined as follows:

Business Intelligence adoption in SMEs as the share of SMEs using Business
Intelligence software, measured by the Eurostat indicator E_ITBI.

Al adoption in financial management in SMEs as the share of SMEs using Al
technologies for accounting, controlling or finance management, measured by
the Eurostat indicator E_AI_PFIN.

Time frame of the analysis is 2023 and 2025. The year 2025 is used as the main
analytical year because it is the most recent observation available, while 2023 is
used for comparison. If a value is missing for a specific country and year, that
observation is excluded from the relevant calculation and no artificial data
imputation is applied.

The geographical scope includes EU member states. The EU aggregate is used only for
descriptive comparison and is excluded from correlation and regression analysis.

2.2 Data processing and analysis

1. Descriptive analysis of EU member states

For each EU member state, values of E_ITBI and E_AI_PFIN are processed for
2023 and 2025. The output is a comparison of adoption levels, which makes it
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possible to identify countries with the highest and lowest use of Bl software and
Al technologies in financial management among SMEs.

2. Development index of E_ITBl and E_AI_PFIN

To compare adoption dynamics, a development index is calculated for both
indicators. The index is defined as the ratio of the value in 2025 to the value in
2023:

Development index = value in 2025 / value in 2023

A value above 1 indicates growth, a value equal to 1 indicates no change and a
value below 1 indicates decline. The index provides a simple view of how quickly
Bl adoption and Al adoption in financial management changed in individual
countries.

3. Correlation analysis of E_ITBl and E_AI_PFIN

The correlation analysis is conducted on the set of EU member states. Pearson’s
correlation coefficient r is computed separately for 2023 and 2025 to express
the strength and direction of the relationship between Bl adoption and Al
adoption in financial management. In addition, the coefficient of determination
R? is calculated as the square of the correlation coefficient.

4. Regression analysis of E_AI_PFIN and E_ITBI

A simple linear regression model is estimated to quantify the relationship
between the two indicators. The dependent variable is E_Al_PFIN and the
independent variable is E_ITBI:

E_AI_PFIN; = Bo + B1 E_ITBI; + &;

where E_AI_PFIN; represents the share of SMEs using Al technologies for
accounting, controlling or finance management in country i, E_ITBI; represents
the share of SMEs using Business Intelligence software in country i, Bo is the
intercept, B, is the regression coefficient and €; is the error term.

The regression is estimated separately for 2023 and 2025. The 2025 model is treated as
the main model, while the 2023 model is used as a comparison. The interpretation
remains correlational rather than causal.

3 Research results and discussion

In the empirical part, we analyzed the relationship between Business Intelligence
adoption and the use of artificial intelligence technologies in financial management
among small and medium sized enterprises in EU member states. Business Intelligence
adoption is represented by the Eurostat indicator E_ITBI, enterprises using Business
Intelligence software. Al adoption in financial management is represented by the
Eurostat indicator E_AI_PFIN, enterprises using Al technologies for accounting,
controlling or finance management. The analysis covers the years 2023 and 2025 and
focuses on SMEs, defined as enterprises with 10 to 249 persons employed. All descriptive
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statistics, correlation coefficients and regression models are calculated at the
unweighted country level.

Before interpreting the results, two methodological notes are necessary. First, the values
reported in the descriptive statistics represent an unweighted country level average of
EU member states, not the official EU aggregate. Second, the value of E_AI_PFIN for
Germany is missing in 2023. Therefore, the correlation and regression analysis for 2023
is based on 26 countries, while the analysis for 2025 includes all 27 EU member states.
The year 2025 is therefore treated as the main analytical year, while 2023 is used as a
comparison year.

Table 1 presents the basic descriptive statistics for both indicators. The results show that
Bl adoption among SMEs is substantially higher than Al adoption in financial
management. In 2023, the average share of SMEs using Bl software across EU member
states was 15.74%, while the average share of SMEs using Al technologies for accounting,
controlling or finance management was only 1.82%. By 2025, Bl adoption increased to
17.82%, while finance specific Al adoption increased to 4.22%.

Table 1
Descriptive statistics of E_ITBI and E_AI_PFIN in EU member states
Variable Year Countries Mean Median Minimum | Maximum Statld?rd
(n) deviation
E_ITBI 2023 27 15.74 12.48 3.50 38.69 9.03
E_ITBI 2025 27 17.82 15.21 6.12 41.69 9.73
E_AI_PFIN 2023 26 1.82 1.57 0.19 5.30 1.25
E_AI_PFIN 2025 27 4.22 3.79 0.70 11.16 2.94

Source: own processing based on statistical data from database EUROSTAT (2026)

The comparison shows that Business Intelligence is already a more established
technology among SMEs than Al in financial management. This is expected because Bl is
usually linked to reporting, dashboards, data analysis and decision support, while Al in
accounting, controlling and finance management represents a more advanced and still
emerging application. At the same time, Al adoption in financial management increased
faster than Bl adoption between 2023 and 2025. The mean value of E_ITBI increased by
2.08 percentage points, while the mean value of E_AI_PFIN increased by 2.40 percentage
points, despite starting from a much lower baseline.

The increase in standard deviation is also important. For E_AI_PFIN, the standard
deviation increased from 1.25 in 2023 to 2.94 in 2025. This means that finance specific
Al adoption is growing, but the differences between countries are also becoming more
visible. Some countries are moving quickly toward Al use in financial management, while
others remain at very low levels. This finding is consistent with the theoretical
assumption that Al in financial management depends not only on the availability of Al
tools, but also on the maturity of data, information systems, managerial routines and
analytical decision making.

Table 2 shows the five countries with the highest and lowest values for each indicator.
The same group of leading countries appears repeatedly. Denmark, Finland, Belgium and
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the Netherlands belong among the strongest performers in both Bl adoption and Al
adoption in financial management. On the other hand, Romania, Bulgaria, Greece and
Hungary repeatedly appear among the lowest ranked countries.

Table 2

Top and bottom EU member states according to E_ITBl and E_AI_PFIN

Variable Year Top 5 countries Bottom 5 countries
Denmark 38.69, Finland 37.06, .
E_ITBI 2023 | Netherlands 29.20, Belgium 29.18, | C'cece 818, Latvia 8.14, Hungary
- 6.77, Romania 6.55, Bulgaria 3.50
Malta 20.98
Finland 41.69, Denmark 39.96,
E_ITBI 2025 | Netherlands 33.85, Belgium 30.38, | | rance 8.96, Greece 8.83, Hungary
- 7.77, Romania 7.21, Bulgaria 6.12
Ireland 24.15
E Al PEIN 5023 Denmark 5.30, Finland 4.18, Belgium Cyprus 0.76, Malta 0.75, Bulgaria
- - 3.76, Netherlands 3.50, Austria 3.32 0.67, Greece 0.39, Romania 0.19
Denmark 11.16, Finland 10.16, .
E_ALPFIN | 2025 Belgium 10.03, Netherlands 7.00, | Croatia 1.45, Hungary 1.40, Cyprus
1.33, Greece 1.04, Romania 0.70
Germany 6.93

Source: own processing based on statistical data from database EUROSTAT (2026)

Figure 1 visualizes the 2025 values of E_ITBI and E_AI_PFIN across EU member states.
The figure confirms that Bl adoption is considerably higher than finance specific Al
adoption in most countries. At the same time, countries with high Bl adoption, especially
Finland, Denmark, Belgium and the Netherlands, also tend to report higher values of Al
adoption in financial management.
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Figure 1
Adoption of Bl software and Al technologies in financial management among SMEs in EU member states
in 2025
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Source: own processing based on statistical data from database EUROSTAT (2026)
3.1 Development index of E_ITBI and E_AI_PFIN

To compare the dynamics of both indicators, we calculated a development index defined
as the ratio of the value in 2025 to the value in 2023. The index provides a simple view
of how quickly Business Intelligence adoption and Al adoption in financial management
changed during the observed period.

Table 3 presents the development index for both indicators. The average development
index of E_ITBI reached 1.18, which means that Bl adoption increased moderately
between 2023 and 2025. In contrast, the average development index of E_AIl_PFIN
reached 2.39, which indicates that Al adoption in financial management more than
doubled on average. This difference confirms that Bl is a more established technology
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with slower growth, while Al in financial management is still at an earlier diffusion stage
and therefore grows more dynamically from a lower initial base.

Table 3
Development index of E_ITBIl and E_AIl_PFIN between 2023 and 2025
Bl Change . Al Change .
Country (percentgge Bl index (percentagge Al index
. 2025/2023 . 2025/2023
points) points)
Belgium 1.20 1.04 6.27 2.67
Bulgaria 2.62 1.75 1.32 2.97
Czechia 5.99 1.65 2.06 2.17
Denmark 1.27 1.03 5.86 2.11
Germany -1.07 0.91 N/A N/A
Estonia 1.84 1.13 4.54 4.27
Ireland 4.33 1.22 2.31 2.28
Greece 0.65 1.08 0.65 2.67
Spain 4.93 1.30 2.13 2.28
France -0.50 0.95 3.08 2.82
Croatia -0.52 0.95 0.33 1.29
Italy -1.65 0.90 0.74 1.91
Cyprus 0.81 1.04 0.57 1.75
Latvia 3.22 1.40 1.72 2.33
Lithuania 13.54 2.32 5.24 6.52
Luxembourg 4.02 1.22 2.97 2.19
Hungary 1.00 1.15 0.32 1.30
Malta 2.03 1.10 1.00 2.33
Netherlands 4.65 1.16 3.50 2.00
Austria -0.71 0.96 2.86 1.86
Poland 0.95 1.11 0.69 1.58
Portugal 0.99 1.09 1.15 1.73
Romania 0.66 1.10 0.51 3.68
Slovenia 0.32 1.03 0.55 1.35
Slovakia 1.40 1.13 1.10 1.57
Finland 4.63 1.12 5.98 2.43
Sweden -0.38 0.98 2.36 2.08

Source: own processing based on statistical data from database EUROSTAT (2026)

The highest growth of Bl adoption was recorded in Lithuania, where the E_ITBI index
reached 2.32. Strong growth was also visible in Bulgaria and Czechia. In several countries,
however, Bl adoption slightly declined, including Italy, Germany, France, Croatia, Austria
and Sweden. These changes should be interpreted carefully because the observed
period is short and may be influenced by changes in survey implementation, reporting
structure or business cycle conditions.

The highest growth of Al adoption in financial management was also recorded in
Lithuania, where the E_AI_PFIN index reached 6.52. Estonia and Romania also recorded
strong relative growth. However, these high values partly reflect low starting levels in
2023. Therefore, the development index should not be interpreted as evidence of long-
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term convergence, but as a short-term indicator of diffusion dynamics between 2023
and 2025.

The development index adds an important dynamic perspective to the descriptive
results. It shows that Bl adoption is growing more gradually, while Al adoption in financial
management is growing more rapidly but from a low base. This supports the
interpretation that Bl functions as a more mature analytical layer, while Al represents a
newer technological extension. From a managerial perspective, this means that many
SMEs may already have some form of analytical software foundation, but the transition
from Bl based reporting to Al based financial decision support is still at an early stage.

Figure 2
Development index of E_ITBI in EU member states, 2025/2023
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Source: own processing based on statistical data from database EUROSTAT (2026)
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Figure 3
Development index of E_AI_PFIN in EU member states, 2025/2023
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Overall, the development index confirms that Al adoption in financial management is
growing faster than Bl adoption. This finding is consistent with the conceptual distinction
between Bl as a data reporting and analytical infrastructure and Al as a more advanced
application layer. However, because the analysis covers only two years, the results should
be understood as short-term development patterns rather than stable long-term trends.

3.2 Correlation analysis of Bl adoption and Al adoption in financial management

To examine whether countries with higher Business Intelligence adoption also show
higher adoption of Al technologies in financial management, Pearson’s correlation
coefficient was calculated between E_ITBI and E_AI_PFIN. The analysis was conducted
separately for 2023 and 2025. The EU aggregate was excluded, and only EU member
states with available values for both variables were included. Because the value of
E_AI_PFIN for Germany is missing in 2023, the 2023 analysis is based on 26 countries.
The 2025 analysis includes all 27 EU member states.
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Table 4

Correlation analysis of E_ITBI and E_AI_PFIN in EU member states

Year Countries (n) Pearsonr R squared p value
2023 26 0.827 0.683 <0.001
2025 27 0.782 0.612 <0.001

Source: own processing based on statistical data from database EUROSTAT (2026)

The results show a strong and statistically significant positive relationship in both years.
In 2023, the correlation coefficient reached r =0.827, while in 2025 it reached r = 0.782.
This means that EU countries where SMEs more frequently use Business Intelligence
software also tend to report higher use of Al technologies for accounting, controlling and
finance management.

The coefficient of determination shows that the linear relationship between the two
indicators is substantial. In 2023, 68.3% of the cross-country variation in E_AI_PFIN was
associated with variation in E_ITBI. In 2025, the corresponding value was 61.2%.
Although the correlation is slightly lower in 2025, it remains strong and statistically
significant.

These results support the main assumption of the paper. Business Intelligence adoption
can be interpreted as a proxy for analytical information systems maturity among SMEs.
Countries with stronger Bl adoption appear to have a stronger foundation for more
advanced Al use in financial management. However, the results remain correlational.
Since the analysis uses aggregated country level data, it cannot prove that the same firms
using Bl software also use Al in financial management.

This finding is important because it empirically supports the theoretical link developed
in the literature review. Rikhardsson and Yigitbasioglu (2018) show that Bl and analytics
are closely connected with management accounting through reporting, performance
evaluation and decision support. Kerr (2025) links Al to budgeting, costing, receivables
management, credit approval and strategic financial planning.

From a policy perspective, the correlation results suggest that support for adoption of Al
in SMEs should not focus only on Al tools themselves. If Al adoption in financial
management is associated with Bl maturity, then measures supporting data quality,
reporting systems, integration of accounting and operational data, and managerial
analytical routines may indirectly support Al adoption in finance related functions.

3.3 Regression analysis of Bl adoption and Al adoption in financial management

To quantify the relationship between the two indicators more precisely, a simple linear
regression model was estimated. The dependent variable was E_AI_PFIN and the
independent variable was E_ITBI. The model was estimated separately for 2023 and
2025.

The regression results are presented in Table 5. In both years, the regression coefficient
Bl is positive and statistically significant. This confirms that higher Bl adoption is
associated with higher Al adoption in financial management among SMEs.

101



Trendy a vyzvy rodinného podnikania a ndstupnictva XII.

Trends and challenges of family business and succession XII.

Table 5

Simple linear regression of Bl adoption and Al adoption in financial management
Year Countries (n) B0 B1 R squared p value 1
2023 26 0.032 0.113 0.683 <0.001
2025 27 0.010 0.236 0.612 <0.001

Source: own processing based on statistical data from database EUROSTAT (2026)

In 2023, a one percentage point higher share of SMEs using Bl software was associated
with a 0.113 percentage point higher share of SMEs using Al technologies for accounting,
controlling or finance management. In 2025, the corresponding coefficient increased to
0.236. This means that the statistical association between Bl adoption and finance
specific Al adoption became steeper over time.

This result is important for the interpretation of the relationship. In 2023, Al adoption in
financial management was still very low, and even countries with strong Bl adoption
reported relatively modest levels of finance specific Al use. By 2025, the same difference
in Bl adoption was associated with a larger difference in Al adoption. This suggests that
as Al technologies became more accessible and more widely used, Bl adoption may have
become a more visible differentiating factor between countries.

The regression results strengthen the main argument of the paper. Bl adoption can be
understood as a measurable proxy of analytical information systems maturity. Countries
where SMEs more frequently use Bl software also tend to report higher adoption of Al
technologies in accounting, controlling and finance management. This is consistent with
the view that Al in financial management requires reliable data, reporting structures,
managerial interpretation and decision support routines. It also corresponds with
Alghazzawi (2024), who emphasizes the importance of data quality, infrastructure and
employee competence for accounting efficiency gains from Al, and with Metzger, O’Reilly
and Mac an Bhaird (2025), who argue that generative Al can support SME financial
diagnostics but still requires managerial interpretation and readiness.

The regression model accounts for a substantial part of the cross-country variation in
E_AI_PFIN, but it should not be interpreted as causal evidence. The model does not
control other factors such as sectoral structure, GDP per capita, cloud computing
adoption, ERP adoption, innovation environment, managerial skills, availability of
finance or national policy support. Therefore, the regression should be understood as a
simple linear association model that quantifies the relationship between two
theoretically connected indicators.

Conclusion

The aim of the paper was to quantitatively assess whether Business Intelligence
adoption is associated with the use of artificial intelligence technologies in financial
management among small and medium sized enterprises in EU member states. Business
Intelligence adoption was measured by the Eurostat indicator E_ITBI, while Al adoption
in financial management was measured by E_AI_PFIN. The analysis used Eurostat data
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for 2023 and 2025 and applied descriptive analysis, development index, Pearson
correlation and simple linear regression.

RQ1: The results showed substantial differences between EU member states in both
indicators. Bl adoption was more widespread than Al adoption in financial management.
In 2025, the unweighted average share of SMEs using Bl software reached 17.82%, while
the average share using Al technologies for accounting, controlling or finance
management reached 4.22%. Denmark, Finland, Belgium and the Netherlands belonged
among the leading countries, while Romania, Greece, Hungary and Bulgaria remained
among the weaker performers.

RQ2: The development index showed different growth dynamics across countries. In the
case of Bl adoption, the highest growth was recorded in Lithuania, Bulgaria and Czechia,
while the weakest dynamics were recorded in Italy, Germany, France, Croatia, Austria
and Sweden. In the case of Al adoption in financial management, the highest growth was
recorded in Lithuania, Estonia and Romania, while the weakest dynamics were recorded
in Croatia, Hungary, Slovenia, Slovakia and Poland. Overall, finance specific Al adoption
grew faster than Bl adoption, but mainly from a very low starting level.

RQ3: The correlation analysis confirmed a strong and statistically significant positive
relationship between E_ITBI and E_AI_PFIN. Pearson’s correlation coefficient reached r
=0.827 in 2023 and r = 0.782 in 2025. This means that EU countries where SMEs more
frequently use Business Intelligence software also tend to report higher use of Al
technologies for accounting, controlling and finance management.

RQ4: The regression analysis confirmed a positive and statistically significant association
between the two indicators. In 2023, a one percentage point higher share of SMEs using
Bl software was associated with a 0.113 percentage point higher share of SMEs using Al
technologies in financial management. In 2025, this coefficient increased to 0.236
percentage points. In the simple linear regression model, E_ITBI was associated with
68.3% of the cross-country variation in E_AI_PFIN in 2023 and 61.2% in 2025.

Overall, the findings support the main assumption of the paper. Al adoption in financial
management should not be understood as an isolated technological step, but as a more
advanced stage of data driven financial management. Countries with higher Bl adoption
appear to have stronger foundations for finance specific Al use.

For practice, the results suggest that SMEs should first strengthen their Bl systems,
improve financial and operational data integration, and develop regular reporting and
controlling routines before implementing advanced Al tools. From the perspective of
financial strategy and financial decision-making, the results suggest that Bl and Al should
be understood as decision-support infrastructure that can improve budgeting,
forecasting, liquidity control, performance evaluation and strategic financial planning in
SMEs.

The study has several limitations. It relies on secondary country level data, so it does not
capture the behavior of individual firms. The analysis covers only two years, and E_ITBI
is not a purely finance specific indicator because Bl software can also be used in other
business areas. Future research should therefore use firm level data, longer time series
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and additional control variables such as ERP adoption, cloud computing use, sectoral
structure, innovation capacity and firm size composition.
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FINANCNE ROZHODOVANIE VLASTNICKY RIADENEJ MALEJ SPOLOCNOSTI
V PODMIENKACH OBMEDZENEJ RACIONALITY: BEHAVIORALNY POHLAD
NA INVESTICIE, LIKVIDITU A ZADLZENIE

Miriam Takdcova — Katarina Remenovad

Abstract

Clanok sa zameriava na finanéné rozhodovanie vlastnicky riadenej malej spoloénosti v
podmienkach obmedzenej racionality. V centre pozornosti su tri oblasti financnej
stratégie: investicné rozhodovanie, rozhodovanie o likviditnej rezerve a rozhodovanie o
vyuZiti dlhového financovania. Cielom clanku nie je hodnotit finanénu vykonnost
konkrétneho podniku, ale identifikovat behavioradlne faktory, ktoré mézu ovplyvriovat
financné rozhodovanie vlastnika malej spolocnosti. Teoretickd cast vychadza z
poznatkov o financovani malych a strednych podnikov, kapitalovej Strukture, likvidite,
financnych obmedzeniach a behavioralnych aspektoch rozhodovania. Empiricka ¢ast ma
charakter mini pripadovej studie anonymizovanej modelovej spolocnosti s ru¢enim
obmedzenym. Vysledky naznacuju, Ze finanéné rozhodovanie v malej spoloc¢nosti
nemozno vysvetlovat iba ako technickd pracu s finanénymi ukazovatelmi. Vyznamnu
Ulohu zohréva skusenost vlastnika, intuicia, opatrnost, averzia k riziku, potreba financnej
bezpecénosti a snaha zachovat kontrolu nad podnikom.

JEL classification: G41, G32, D81
Keywords: financné rozhodovanie, obmedzend racionalita, malé a stredné podniky

Uvod

Finanéné rozhodovanie patri k zakladnym oblastiam riadenia podniku, pretoze urcuje,
akym spésobom podnik ziskava, alokuje a vyuZiva svoje finan¢né zdroje. Vysledkom
tychto rozhodnuti je konkrétna finanéna stratégia, ktord ovplyvnuje stabilitu, rozvoj aj
schopnost podniku zvladat rizika. Vo velkych podnikoch su finan¢né rozhodnutia ¢asto
podporované analytickymi oddeleniami, controllingom, rozpoc¢tami, finanénymi
modelmi a formalnymi schvalovacimi procesmi. V malych podnikoch vsak byva
rozhodovanie sustredené do ruk vlastnika alebo konatela, ktory spdja ekonomické udaje
s vlastnou skusenostou, intuiciou, opatrnostou a subjektivnym vnimanim rizika.

Vlastnik sa musi rozhodovat, ¢i investovat do nového vybavenia, technolégie alebo
softvéru, kolko peniaZznych prostriedkov ponechat vo firme ako rezervu a ¢i pripadny rast
financovat vlastnymi zdrojmi alebo Uverom. Predmet ¢lanku tak tvoria tri navzajom
prepojené oblasti: rozhodovanie o investicidch, rozhodovanie o likviditnej rezerve a
rozhodovanie o zadlZeni. Prave tieto oblasti predstavuju praktické jadro financnej
stratégie vlastnicky riadenej malej spolo¢nosti.

Financné rozhodovanie v malej spolo¢nosti sa nachadza na rozhrani medzi racionalitou
finanéného riadenia a realnym manazérskym rozhodovanim. Na jednej strane je
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potrebné sledovat naklady, vynosy, cash-flow, navratnost investicii, Gverové podmienky
a likviditu. Na druhej strane vlastnik nerozhoduje v dokonalej informacnej situdacii.
Nemusi mat k dispozicii UpIné data, profesiondlny analyticky aparat ani dostatok ¢asu na
porovnavanie vsetkych alternativ. V praxi preto ¢asto nehlada dokonale optimalne
rieSenie, ale rieSenie, ktoré je z jeho pohladu dostatocne bezpecné, uskutoCnitelné a
zlucitelné s dlhodobou stabilitou podniku.

Ciefom clanku je identifikovat a opisat, ako sa behaviordlne faktory prejavuju vo
financnom rozhodovani vlastnicky riadenej malej spolo¢nosti pri rozhodnutiach o
investiciach, likvidite a zadlzeni. Clanok vychéddza z literarnej reder$e z databazy Web of
Science, z bibliometrickej analyzy tematickych vazieb a z mini pripadovej Studie
anonymizovanej modelovej spolo¢nosti.

1 Sucasny stav rieSenej problematiky doma a v zahranici

Finan¢né rozhodovanie malych a strednych podnikov (dalej v texte aj SME) je dlhodobo
spdjané s obmedzenymi zdrojmi, niZzSou vyjednavacou silou voci bankam, citlivostou na
vykyvy cash-flow a vys3ou zavislostou od externého (Finnegan a Kapoor, 2023; Sommer,
2024). Malé podniky ¢asto nemaju samostatné finanéné oddelenie, rozvinuté analytické
nastroje ani jednoduchy pristup ku kapitadlovym trhom. Finan¢na stratégia preto byva
vyrazne naviazand na osobu vlastnika, jeho skusenosti, finan¢ni gramotnost, ochotu
riskovat a schopnost posudit Unosnost rozhodnutia (Sulistianingsih a Santi, 2023).
Aktudlne Gdaje Eurdpskej centralnej banky za prvy Stvrtrok 2026 naznacuju (European
Central Bank, 2026), Ze financovanie malych a strednych podnikov zostéva citlivé na vyvoj
urokovych sadzieb, dodatocnych ndkladov financovania a celkového ekonomického
vyhladu. Podniky v eurozéne vnimali sprisnenie urokovych podmienok bankovych
Uverov a mierny pokles dostupnosti bankového financovania, pricom financovanie
vyuZzivali najma na zdsoby a pracovny kapitdl (European Central Bank, 2026). Podobne aj
Organizacia pre hospodarsku spolupracu a rozvoj zdoérazfiuje, Zze hoci sa finan¢né
podmienky po inflacnom obdobi ¢iastocne zlepSovali, naklady financovania zostali vyssie
nez pred pandémiou a SME potrebuju diverzifikovanejsie zdroje financovania (OECD,
2026). V slovenskom prostredi je finan¢né rozhodovanie malych a strednych podnikov
potrebné vnimat aj cez Struktiru podnikatelského sektora. Slovenskd ekonomika je
relativne silno zastupena mikropodnikmi a individualnymi podnikatel'mi, zatial ¢o vyzvou
zostdva najma rast produktivity, digitalizacia a inovacnd aktivita mensich firiem (OECD,
2021). Slovensko zaroven patri medzi zacinajucich inovatorov a jeho inovacna vykonnost
dosahuje iba 62,6 % priemeru Eurdpskej unie(European Commission, 2025). NiZsSie
hodnoty dosahuje najma v oblasti financovania a podpory inovacii, rizikového kapitalu,
podnikovych investicii a vydavkov podnikov na vyskum a vyvoj (European Commission,
2025).

Financné riziko malych a strednych podnikov nesuvisi iba s nedostatkom kapitalu, ale aj
s tym, Ci podnik dokdZe rozvijat nové riesenia, udrzat si konkurenénu poziciu a reagovat
na zmeny trhu. Vyssia inovativnost moze zniZovat vnimané obavy z bankrotu, nemusi
vSak automaticky znamenat lepsiu aktualnu finanénu vykonnost — inovacné aktivity su
totiz ¢asto spojené s dodatocnymi nakladmi, neistotou a potrebou riadiacej kapacity, ¢o
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mozZe byt osobitne narocné pre mensie podniky s obmedzenymi zdrojmi (Civelek a kol.,
2023). V cesko-slovensko-madarskom prostredi sa zaroven ukazuje, Ze vztah medzi
inovativnostou, konkurencieschopnostou a finanénym riadenim rizika sa lisi podla
velkosti podniku (Kljuénikov a kol.,, 2022). VyraznejSie sa prejavuje najma pri
mikropodnikoch, pri ktorych méze konkurencieschopnost podporovat lepsie financné
riadenie rizika, zatial ¢o inovativnost moze byt kratkodobo spojend s vyssou financnou
zatazou (Kljuénikov a kol., 2022). Délezitou sucastou finanéného rozhodovania je aj
nastavenie kapitalovej Struktury. Vyskum mladych malych a strednych podnikov ukazuje,
Ze vhodnd kombinacia vlastného kapitalu a dlhu moze zlepSovat kratkodobu solventnost
a ukazovatel pracovného kapitdlu, ¢im sa znizuje riziko finanéného zlyhania podniku
(Amoa-Gyarteng a Dhliwayo, 2023). Vyssia zavislost od kratkodobého dlhu méze byt v
krizovych obdobiach rizikova, pretoZe zvySuje potrebu castejSieho refinancovania a
citlivost podniku na zhorsenie dostupnosti externého financovania. Rozhodnutie o Uvere
preto nie je iba otazkou ceny kapitalu, ale aj otdzkou financnej bezpecnosti, flexibility,
splatnosti zavazkov a schopnosti podniku preklenut obdobie znizenych prijmov (Bvirindi
a Inalegwu, 2024).

Malé podniky ¢asto prirodzene preferuju interné zdroje financovania, nerozdeleny zisk
alebo zdroje kapitalu, ktoré su im zndme a doveryhodné. Takéto rozhodovanie vsak
nemusi vZdy zodpovedat Cisto raciondlnemu modelu. Vyber zdrojov financovania méze
byt ovplyvneny doverou v zndme moznosti, predchadzajicou skisenostou podnikatela
a mierou ochoty prijat neistotu spojenu s externym financovanim. Finan¢nd gramotnost
moZe tento proces korigovat, pretoze pomaha podnikatelovi lepsie porovnat dostupné
alternativy, posudit ich rizika a obmedzit jednostranné spoliehanie sa na zname riesenia
(Sulistianingsih a Santi, 2023). Volba medzi vlastnymi a cudzimi zdrojmi preto nie je iba
technickou finan¢nou otazkou, ale aj behavioralne podmienenym rozhodnutim. Toto
rozhodovanie je zaroven ovplyvnené tym, aké moznosti externého financovania su pre
podnik redlne dostupné. Dostupnost externého financovania malych a strednych
podnikov totiZz nezavisi iba od ich vlastnej financnej situacie, ale aj od kvality finanéného
systému, fungovania bank, pravneho prostredia a dostupnosti déveryhodnych informacii
o podniku. V rozvinutejSom finanénom prostredi maju podniky vacsiu sancu vyuzivat
formdlne externé zdroje financovania, napriklad bankové alebo nebankové institicie, a
to pri financovani pracovného kapitdlu aj dlhodobejsich investicii (Wang a kol., 2023). Ani
priaznivejSie menové alebo Uverové podmienky vSak nemusia automaticky odstranit
uverové obmedzenia vSetkych podnikov. Mensie, mladSie a viac zadlZzené podniky mo6zu
zostat citlivejSie na obmedzeny pristup k Uverom aj v obdobi uvolnenejsej menovej
politiky (Finnegan a Kapoor, 2023). Dostupnost Uveru preto nie je vhodné vnimat iba ako
vysledok individudlnej financnej vykonnosti podniku, ale aj ako vysledok SirSich
podmienok financného trhu a instituciondlneho prostredia.

Finan¢né rozhodovanie v malych a strednych podnikoch tak nemozno vysvetlit iba
racionalnymi ekonomickymi modelmi, pretoze rozhodovatelia nepracuju vzdy s uplnymi
informaciami a ich Usudok moéZe byt ovplyvneny skidsenostou, emdciami,
zjednoduSenymi pravidlami rozhodovania a obmedzenou racionalitou. V profesiondlnom
rozhodovani sa casto prejavuje nadmernd sebadovera, hladanie informacii
potvrdzujucich vlastny ndzor, spatny pocit, Zze vysledok bol ,jasny od zaciatku®, alebo
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silnejSia citlivost na stratu neZ na moziny zisk (Berthet, 2022). Pri finanénych a
investicnych rozhodnutiach mozu takéto zjednodusené postupy pomdhat zniZovat
zloZitost rozhodovania, najma v podmienkach neistoty a nedostatku ¢asu. Zaroven vsak
mozu viest k chybnym zaverom, ak rozhodovatel precenuje vlastni skusenost,
podcenuje rizika alebo sa priliS opiera o informacie, ktoré si mu prave najlahSie
dostupné (Ahmad, 2024). Pre malé podniky je tento pohlad vyznamny najma preto, Ze
financné rozhodnutia ¢asto prijima konkrétny vlastnik alebo manazér, ktory nesie ich
priame dosledky. Rozhodnutie o Uvere, investicii alebo vaésom vydavku preto nemusi byt
ovplyvnené iba objektivnym porovnanim nakladov a vynosov, ale aj aktudlnym stavom
hotovosti, predchadzajicou skisenostou, obavou zo zadlZenia alebo pocitom, Ze znamy
sposob financovania je bezpecnejsi. Financnd gramotnost v tomto kontexte pomdha
vlastnikovi lepsie porozumiet financnym moznostiam, posudzovat ich rizikd a prijimat
informovanejsie rozhodnutia (Frimpong a kol., 2022).

Vyznamnu ulohu zaroven zohrava digitalizacia podnikania, pretoze digitdlne nastroje a
aplikacie umelej inteligencie m6zu malym a strednym podnikom pomahat pri praci so
zakaznikmi, predikcii cash-flow, cenotvorbe, riadeni prevadzky alebo hodnoteni rizik.
Tym mozZu znizovat podnikatelské rizikd, podporovat efektivnejsSie rozhodovanie a
zvysSovat schopnost podniku rychlejsie reagovat na zmeny prostredia (Drydakis, 2022).
Digitalne prepojenie podniku so zakaznikmi, doddvatelmi a obchodnymi partnermi méze
podporovat aj inovacie, pretoze podniku umozZriuje rychlejsie ziskavat a vyuZivat
informacie z trhu. Maly podnik tak méZe lepsie zachytit, ¢o zdkaznici potrebuju, aké
zmeny nastavaju v dopyte, kde vznikaju problémy v dodavkach alebo ktoré Casti vyrobku,
sluzby ¢i vnutorného procesu je mozné zlepsit. Digitalizacia preto nemusi znamenat iba
pouZivanie novych technoldgii, ale aj lepSie prepajanie informacii medzi podnikom a jeho
okolim. Takto ziskané informacie mo6zu byt zakladom pre Upravu procesov, tvorbu novych
produktov alebo vznik novej podnikatelskej prileZitosti. Ich skutocny prinos vSak zavisi od
toho, ¢i ich podnikatel dokaZe prepojit s vlastnou skisenostou a praktickymi potrebami
podniku (Marin a kol., 2023; Kastelli a kol., 2024).

Financné rozhodovanie v malych a strednych podnikoch je tak vysledkom kombindcie
ekonomickych, behavioralnych, technologickych a institucionalnych faktorov. Objektivne
ho ovplyvnuju likvidita, zadlZzenost, kapitalova Struktura, Urokové sadzby, cash-flow,
dostupnost Uverov a kvalita finanéného systému (Wang a kol., 2023; Qerimi a kol., 2024).
Subjektivne don vstupuju skusenost vlastnika, financna gramotnost, ddévera vodi
poskytovatelom kapitalu, vnimanie rizika, emdcie a schopnost pracovat s informaciami
(Sulistianingsih a Santi, 2023; Ahmad, 2024). Prave tato kombindcia robi financné
rozhodovanie malych spolo¢nosti Specifickym a odliSnym od rozhodovania velkych
podnikov.

2.1 Tematické zmapovanie vyskumnej oblasti pomocou VOSviewer

Bibliometrickd mapa bola vytvorend v programe VOSviewer na zaklade exportu z
databazy Web of Science za roky 2021 az 2026. Analyzovany subor obsahoval 7 614
zdznamov, z toho 6 739 vedeckych ¢élankov, 585 konferenénych prispevkov a 287
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prehladovych studii. Najviac zdznamov pochddzalo z rokov 2025, 2024 a 2023, ¢o
naznacuje rastuci vyskumny zaujem o danu problematiku v poslednom obdobi.

Bibliometrickd mapa viewer ukazuje, Ze vyskum malych a strednych podnikov je
tematicky sustredeny okolo pojmov SMEs, entrepreneurship, firm performance,
management, finance, investment, debt, credit, financial constraints, decision-making,
information, heuristics a bias. NajvyraznejSim uzlom je pojem SMEs, ktory je prepojeny
s vykonnostou podnikov, podnikatelskou orientaciou, stratégiou, zdrojmi a rastom.
Vyznamny Zlty klaster zdruZuje pojmy suvisiace s financnym rozhodovanim, najma
investment, finance, credit, debt, capital structure a financial constraints. Cerveny
klaster je orientovany na rozhodovanie, informdcie, kognitivne skreslenia, Gsudok, riziko
a finan¢né spravanie. Modry klaster reprezentuje modelovanie, optimalizaciu, heuristiky,
strojové ucenie a predikciu.

Obrazok 1
Bibliometrickd mapa kluc¢ovych slov suvisiacich s finanénym rozhodovanim SME
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Zdroj: vliastné spracovanie

Z mapy vyplyva, Ze financné rozhodovanie SME sa nachadza na prieniku financnej
stratégie, manazérskeho rozhodovania a behavioralnych faktorov. Tato Struktura
podporuje zameranie ¢lanku na investicie, likviditu a zadlZenie ako tri oblasti, v ktorych
sa stretdvaju finanéné obmedzenia, subjektivne vnimanie rizika a rozhodovanie vlastnika
malej spolo¢nosti. Uvedené poznatky vedu k zaveru, Ze finan¢né rozhodovanie v malej
spoloc¢nosti je vhodné skimat ako kombinaciu finan¢no-ekonomickych a behavioralnych
faktorov. Vlastnik malej spolo€nosti sice pracuje s ¢islami, no ich interpretacia je
ovplyvnena osobnou skusenostou, ocakavaniami, opatrnostou, vnimanim rizika a
preferenciou bezpecnosti.
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2 Ciel' a metodika prace a metddy skiimania

Ciefom ¢lanku je identifikovat a opisat behavioralne faktory, ktoré ovplyviuju finanéné
rozhodovanie vlastnicky riadenej malej spolo¢nosti pri rozhodnutiach o investiciach,
likvidite a zadlzeni. Formulacia ciela a vyskumnych otdzok vychadza zo vSeobecnych
metodologickych odporucani pre tvorbu vyskumného problému a jeho operacionalizaciu
vo vyskume (Ferjencik, 2010; Bacikova a Janovskd, 2018).

’

Metodicky ¢lanok vychadza z kvalitativneho pristupu, ktory je vhodny najma vtedy, ked
ciefom vyskumu nie je Statistické zovSeobecnenie vysledkov, ale hlbSie porozumenie
skimanému javu v konkrétnom kontexte (Creswell a Creswell, 2018). PouZitd bola
literdrna reSer$ z databdzy Web of Science, obsahova analyza vybranych odbornych
zdrojov, interpretdcia bibliometrickej mapy vytvorenej vo VOSviewer a mini pripadova
Studia anonymizovanej modelovej spolo¢nosti.

Na zaklade vyskledkov bibliometrickej analyzy sme sformulovali zakladnu vyskumnu
otazku: Aké behaviordlne faktory ovplyvriuju financné rozhodovanie vlastnika malej s.r.o.
pri rozhodnutiach o investicidch, likvidite a zadlZeni?

Z hlavnej vyskumnej otazky vyplyvaju tri Ciastkové otazky:

e CO1: Ako vlastnik malej spolognosti posudzuje investiéné rozhodnutia a aku
Ulohu pri nich zohréva intuicia, skisenost a vnimanie rizika?

e €02: Ako vlastnik uréuje primerand likviditnd rezervu a akud Glohu pri tom zohrava
potreba bezpecénosti?

e €03: Ako vlastnik vnima dlhové financovanie a aké behavioralne faktory vstupuju
do rozhodnutia medzi vlastnymi zdrojmi a dverom?

2.1 Vyskumny nastroj — polosStrukturovany rozhovor

Polostrukturovany rozhovor bol realizovany s jednym respondentom, v jednom
modelovom podniku a koncipovany ako pripadova studia. Na zodpovedanie Ciastkovych
vyskumnych otdzok boli pripravené konkrétne otdzky polostruktirovaného rozhovoru.
Ich uUlohou bolo zachytit, ako vlastnik modelovej spolo¢nosti uvazuje o investiciach,
likviditnej rezerve a zadlzZeni, ako aj to, akym sp6sobom do jeho rozhodovania vstupuje
skusenost, intuicia, pocit bezpecnosti a vnimanie rizika. Otazky boli rozdelené do troch
hlavnych oblasti finan¢ného rozhodovania a doplnené o prierezové otazky zamerané na
celkovy spbsob rozhodovania vlastnika. Nasledujuca tabulka uvadza prehlad otazok
pouZzitych v rozhovore.
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Tabulka 1
Prehlad otdzok polostrukturovaného rozhovoru
Oblast Otdazka
L. Ako sa rozhodujete, ¢i investovat do nového vybavenia, auta, technolégie
Investicie )
alebo softvéru?

Investicie Co je pre Vés dolezitejiie — rychla navratnost alebo dlhodoby GZitok?
Investicie Stalo sa, Ze ste investiciu odlozZili, aj ked  ddvala ekonomicky zmysel?
Likvidita Kolko periazi povaZujete za bezpeéné ponechat vo firme?
Likvidita Co by sa muselo stat, aby ste rezervu zniili?
Likvidita Uprednostnili by ste vyssiu rezervu alebo rychlejsi rast?
ZadlZenie Ako vnimate podnikatelsky tver?
ZadlZenie Kedy by ste boli ochotny financovat rast iverom?
ZadlZenie Uprednostiujete vlastné zdroje alebo tver?
Celkové L .

) AkU Ulohu zohrava Vasa skusenost z minulosti?
rozhodovanie
Celkové . . ., ) .

. Rozhodujete sa skor podla Cisel alebo podla pocitu?
rozhodovanie
Celkové x . e o

. Co by Vam pomohlo robit finanéné rozhodnutia istejsie?
rozhodovanie

Zdroj: vlastné spracovanie

Modelova spolocnost je mald spolocnost s ru¢enim obmedzenym posobiaca v oblasti
sluZieb. Vlastnicke a riadiace rozhodnutia s koncentrované na urovni konatela, ktory
zaroven zodpoveda za obchodné, prevadzkové a finan¢né rozhodnutia. Spolo¢nost nema
samostatné financné oddelenie, preto su finan¢né rozhodnutia realizované na zaklade
kombindcie uctovnych udajov, oakdvaného cash-flow, skusenosti z minulosti, znalosti
zakaznikov a subjektivneho posudenia rizika.

Ako vyskumnda metdda bol pouzity polostrukturovany rozhovor s vlastnikom modelovej
spolocnosti. Tento typ rozhovoru umoznuje zachovat zdkladnd tematickd Strukturu
vyskumu, no zaroven ponechdva priestor na zachytenie individudlnych skusenosti,
postojov a subjektivnych interpretacii respondenta (Flick, 2014). Rozhovor bol tematicky
rozdeleny do troch oblasti: investicie, likvidita a zadlZzenie. Otazky boli zostavené na
zaklade teoretickych vychodisk, ciefa ¢lanku a vyskumnych otazok, v silade s principom
prepojenia vyskumného ciela, vyskumného ndstroja a spdsobu vyhodnocovania udajov
(Creswell a Creswell, 2018).

KedZe cielom ¢lanku je zachytit prejavy behaviordlnych faktorov vo finanénom
rozhodovani v praxi, odpovede vlastnika modelovej spolocnosti boli spracované na
zaklade realizovaného rozhovoru a nasledne obsahovo autorizované respondentom. Pri
ich vyhodnocovani bol pouZity obsahovo-tematicky pristup, v ramci ktorého boli
odpovede vlastnika najskor priradené k trom oblastiam finanéného rozhodovania —
investiciam, likvidite a zadlZeniu — a nasledne interpretované z hladiska prejavov
behaviordlnych faktorov (Braun a Clarke, 2022). V tomto ¢lanku boli zakladnymi
tematickymi kategériami investicie, likvidita a zadlzenie, pricom v ramci nich boli
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sledované faktory, ako su intuicia, skisenost, vnimanie rizika, potreba bezpecnosti,
opatrnost, averzia k strate a potreba zachovania kontroly nad podnikom.

Interpretdcia tychto faktorov vychadzala z poznatkov deskriptivnych pristupov k
rozhodovaniu, ktoré zdo6raziuju, zZe realne rozhodovanie manazérov sa neodohrava v
podmienkach uplnej racionality, ale je ovplyviiované obmedzenymi informaciami,
rozhodovacim Stylom, skusenostou, emdciami a subjektivnym hodnotenim situacie
(Remenova a Jankelova, 2019). Pri kategorizacii odpovedi sa preto sledovalo, ¢i vlastnik
spolo¢nosti opisuje rozhodovanie ako analytické porovnadvanie finanénych alternatiyv,
alebo skoér ako kombinaciu financnych udajov, osobnej skisenosti, intuicie, opatrnosti a
potreby kontroly. Takyto postup je v sulade s behaviordlnym pohladom na manazérsky
Usudok, podla ktorého moéZu rozhodnutia ovplyvriovat kognitivne skreslenia,
predchadzajuce skusenosti, nadmerna sebadovera, ukotvenie v znamych rieSeniach
alebo subjektivne vnimanie rizika (Bazerman a Moore, 2013).

Pri finanénych rozhodnutiach vlastnika malej spolo¢nosti bola osobitna pozornost
venovana aj tomu, ako respondent hodnoti riziko, neistotu a moziné ddbsledky
rozhodnutia. V tejto suvislosti boli odpovede interpretované aj s prihliadnutim na
poznatky o posudzovani rizika pri osobnych financidach a podnikatelskych prileZitostiach,
kde vyznamnu ulohu zohrava nielen raciondlne zhodnotenie mozného vynosu, ale aj
subjektivny pocit bezpedia, obava zo straty a ochota niest dosledky rozhodnutia (Bacova
a kol., 2019). Pri rozhodnutiach o investiciach, likviditnej rezerve a zadlZzeni sa preto
sledovalo, ¢i vlastnik spoloCnosti uvazuje predovSetkym v kategdriach rastu a
navratnosti, alebo skor v kategoriach stability, ochrany pred stratou, udrzania kontroly a
zniZenia neistoty.

Zaroven boli zohladnené aj novSie poznatky o variabilite ludského uUsudku a
rozhodovacich odchylkach, ktoré upozorriuju, Ze rozdiely v rozhodovani nemusia byt
spbsobené iba systematickymi skresleniami, ale aj rozdielnou interpretaciou podobnych
situacii, momentalnym kontextom a subjektivnym nastavenim rozhodovatela
(Kahneman a kol., 2021; Gigerenzer, 2023). V podmienkach malej spoloc¢nosti je tento
aspekt vyznamny najma preto, Ze financné rozhodnutia su sustredené do ruk jedného
vlastnika, ktory zdroven nesie ekonomické aj osobné dosledky svojich rozhodnuti.
Zachytenie behaviordlnych faktorov preto umozniuje lepsie porozumiet tomu, preco
vlastnik nemusi vidy preferovat finanéne najvynosnejSiu alternativu, ale moéze
uprednostnit riesenie, ktoré vnima ako bezpecnejsie, kontrolovatelnejsie a dlhodobo
udrzatelné.

2.2 Analyza udajov

Ciefom studie bolo preskimat pohlad na finanéné rozhodovanie vlastnicky riadenej
malej spolo¢nosti v podmienkach obmedzenej racionality. Udaje ziskané
prostrednictvom Strukturovaného rozhovoru s konatefom spolocnosti boli analyzované
tematickou analyzou.

Tematicka analyza, ako nastroj na identifikaciu vzorov v datovych suboroch, sa uplatnuje
v rozhovoroch s jednotlivymi respondentmi. AvSak predstavuje vyraznu vyzvu pri
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zachytavani individudlnych, osobitych vyznamov (Yi a kol., 2025). V tomto kontexte sa
uplatnend metodika postiva od hladania agregovanych trendov k zdérazfiovaniu hibky
reflexivity a nuansovanej konstrukcie reality, ktora je vlastna Specifickému narativu
Ucastnika (Lee a kol., 2024; Naeem a kol., 2023). V pripadovej studii sme identifikovali
latentné vyznamy a prepojenost vypovedi vyplyvajucich zo skusenosti tak, aby zachovali
metodologicku integritu (Braun a Clarke, 2021; Polat, 2025). Konkrétne bola v préci
uplatnena reflexivna tematickd analyza (Perry a kol., 2022; Braun et al., 2019; Braun &
Clarke, 2019).

Odpovede boli analyzované v softvéri maxqda. Takto zvoleny metodicky postup
umoznuje prepojit financno-ekonomicky obsah rozhodnuti s behaviordlnou
interpretaciou rozhodovacieho procesu (Braun a Clarke, 2019; Naeem a kol., 2023).
Vysledkom preto nie je hodnotenie finan¢nej vykonnosti modelovej spolo¢nosti, ale
kvalitativne zachytenie sp6sobu, akym vlastnik malej spolo¢nosti interpretuje financéné
rozhodnutia v podmienkach obmedzenej racionality.

3 Vysledky vyskumu
3.1 Investicné rozhodovanie

Prva skiimana oblast sa tykala rozhodovania o investiciach. V malej spolo¢nosti méZze ist
napriklad o ndkup pracovného vybavenia, vozidla, softvéru, technoldgie alebo iného
ndstroja, ktory ma zvysit efektivnost podnikania. Vlastnik modelovej spolo¢nosti pri tejto
otazke neuvaZovalibav kategériach formalnej navratnosti investicie, ale aj v kategériach
prevadzkovej potreby, bezpecnosti a o¢akavaného vyuzZitia.

Otazka 1: Ako sa rozhodujete, ¢i investovat do nového vybavenia, auta, technoldgie
alebo softvéru?

Odpoved' vlastnika: ,Najprv sa pozeram na to, ¢i tU vec naozaj potrebujem pre vykon
prace alebo pre ziskanie dalsich zakaziek. Ak ide len o nieco, ¢o by bolo dobré mat, ale
nie je to nevyhnutné, skor to odloZim. Pozeram sa aj na to, ¢i mam na to dostatok penazi
bez toho, aby som ohrozil beZznl prevadzku firmy. Nechcem investovat tak, Ze potom
budem nervézny z kazdej faktury, ktora pride neskoro.”

Otazka 2: Co je pre Vas doleZitejsie — rychla navratnost alebo dlhodoby uZitok?

Odpoved vilastnika: ,Najlepsie je, ked'sa to vrati rychlo, ale pri niektorych veciach viem
akceptovat aj dlhsi horizont. Musim vsak vidiet, Ze to ma prakticky vyznam.
Nepotrebujem mat najmodernejsie riesenie len preto, Ze je moderné. DoleZité je, aby mi
to Setrilo Cas, zniZovalo chyby alebo pomohlo lepsie obsluzit zakaznika.”

Otazka 3: Stalo sa, Ze ste investiciu odlozili, aj ked davala ekonomicky zmysel?

Odpoved vlastnika: ,Ano, stalo sa. Niekedy &isla vyzeraju dobre, ale ¢lovek ma pocit, Ze
teraz nie je spravny ¢as. Napriklad ked'su neisté zakazky alebo ked neviem, ¢i budu platby
chodit nacas. Vtedy radsej pockam, aj ked viem, Ze investicia by mi moZno pomohla.”
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3.2 Likviditné rozhodovanie

Druhou skimanou oblastou bolo rozhodovanie o likviditnej rezerve. V malych
spolo¢nostiach ma likvidita ¢asto vacsi vyznam nez formalna ziskovost. Podnik moze byt
uctovne ziskovy, ale ak nema k dispozicii hotovost na Uhradu zavazkov, dostdva sa do
financného napatia. Kratkodoba solventnost a pracovny kapital si vyznamné pre preZitie
najma mladsich SME, pricom likvidita chrani podnik pred neo¢akavanymi udalostami.

Otazka 4: Kolko penazi povazujete za bezpecné ponechat vo firme?

Odpoved' vlastnika: , Potrebujem mat pocit, Ze aj keby dva alebo tri mesiace neprisli
ocakavané prijmy, firma vie fungovat. Nejde len o presné Cislo. Je to skor hranica, pri
ktorej viem pokojne spat. Ked' rezerva klesne pod tuto hranicu, prestadvam rozmyslat o
investiciach a sustredim sa na to, aby sa najprv doplnila hotovost.”

Otazka 5: Co by sa muselo stat, aby ste rezervu zniZili?

Odpoved vlastnika: ,,Rezervu by som zniZil len vtedy, keby iSlo o velmi dobru prileZitost
a zaroven by som mal istotu, Ze pridu dalSie prijmy. Napriklad keby bola podpisana
zdkazka, dobra platobna disciplina zakaznika a investicia by bola priamo potrebna na jej
realizaciu. Bez toho by som do rezervy siahal nerad.”

Otazka 6: Uprednostnili by ste vyssiu rezervu alebo rychlejsi rast?

Odpoved' vlastnika: , Skor vyssiu rezervu. Rast je dobry, ale nie za cenu toho, Ze firma
strati stabilitu. Mald firma si neméZe dovolit velké vykyvy. Radsej rast pomalsie, ale mat
veci pod kontrolou.”

3.3 Rozhodovanie o zadlzeni

Tretou skimanou oblastou bolo rozhodovanie o zadlZeni. V klasickej financnej tedrii sa
dlh posudzuje najma podla ceny kapitalu, dariového efektu, rizika a vplyvu na kapitalovu
Strukturu. V malej spoloc¢nosti vSak uver ¢asto nadobuda aj psychologicky vyznam.
Vlastnik ho moze vnimat ako zavazok, zdroj tlaku alebo obmedzenie slobody
rozhodovania.

Otazka 7: Ako vnimate podnikatelsky uver?

Odpoved vlastnika: ,Uver nevnimam ako nie¢o zI¢, ale mam pred nim re$pekt. Je rozdiel
investovat vlastné zarobené peniaze a zaviazat sa banke. Uver znamen4, e splatka pride
kazdy mesiac bez ohladu na to, ¢i zdkaznik zaplatil nacas. Preto by som ho bral len vtedy,
keby som mal velmi jasny dévod.”

Otazka 8: Kedy by ste boli ochotny financovat rast Gverom?

Odpoved vlastnika: ,Vtedy, keby bola investicia priamo naviazana na zakazku alebo na
nieco, o viem redlne vyuZzit. Nesiel by som do Uveru len preto, Ze chcem pésobit vacsi
alebo rychlejsie rast. Musel by som mat prepocitané, Ze splatky zvlddnem aj v horsom
mesiaci.”
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Otazka 9: Uprednostriujete vlastné zdroje alebo uver?

Odpoved vlastnika: ,Ak sa da, rad3ej vlastné zdroje. Mam vac&si pocit kontroly. Uver by
som vyuZil len vtedy, ak by vlastné zdroje nestacili a prileZitost by bola dostato¢ne silna.
Nechcem, aby firma Zila len na splatkach.”

3.4 Celkové rozhodovanie

Stvrta skimana oblast mala prierezovy charakter a zameriavala sa na celkovy sp6sob
financného rozhodovania vlastnika modelovej spolo¢nosti. Cielom nebolo sledovat
samostatnu finan¢nl oblast, ale zachytit, akym spdsobom vlastnik prepaja finanéné
Udaje, skusenost, intuiciu a subjektivne vnimanie neistoty naprie¢ investi¢nymi,
likviditnymi a dlhovymi rozhodnutiami. Tato ¢ast rozhovoru umozriuje lepsie porozumiet
tomu, Ci sa vlastnik pri rozhodovani opiera najma o Cisla, alebo ¢i do rozhodnuti vstupuje
aj osobna skusenost, pocit bezpedia a spatna vazba z minulych rozhodnuti.

Otdazka 10: Aku Ulohu zohrava Vasa skisenost z minulosti?

Odpoved' vlastnika: ,Velku. Ked ¢lovek uz zazil, ze zdkaznik zaplatil neskoro alebo Ze
nejaky vydavok priSiel v najhorSom moZnom case, zacne sa na rozhodnutia pozerat
opatrnejsie. Nejde len o to, ¢o ukazuju Cisla dnes, ale aj o to, ¢o sa moze stat, ked' sa
situacia zhorsi. Skusenost mi pomaha odhadnut, kedy je rozhodnutie este bezpecné a
kedy uz je lepsie pockat.”

Otazka 11: Rozhodujete sa skor podla Cisel alebo podla pocitu?

Odpoved' vlastnika: ,Snazim sa pozerat najprv na Cisla, teda na cash-flow, naklady,
oCakavané prijmy a to, ¢i si firma moze dané rozhodnutie dovolit. Ale samotné Cisla mi
nestacCia. DOlezZity je aj pocit, Ci je spravny cas, Ci zakazky vyzeraju stabilne a ¢i ma dané
rozhodnutie nebude prilis tladit. Najcastejsie je to teda kombindcia Cisel, skisenosti a
pocitu.”

Otazka 12: Co by Vam pomobhlo robit finanéné rozhodnutia istejsie?

Odpoved' vlastnika: ,,Pomohlo by mi mat lepsi prehlad o buducich prijmoch,
spolahlivejsie pldnovanie cash-flow a viac informdcii o tom, ako sa podobné rozhodnutia
osveddili v minulosti. UZitocné by bolo aj spatne si vyhodnocovat vacsie rozhodnutia — Ci
investicia naozaj priniesla oCakdvany uzitok, ¢i bola rezerva nastavena spravne alebo Ci
by uver nebol zbytocne velké riziko. Vacsia istota by prisla hlavne z lepSich informacii a
zo spatnej vazby.”

3.5 Sudhrn identifikovanych behavioralnych faktorov

Na zaklade vysledkov tematickej analyzy odpovedi vlastnika moZno identifikovat viacero
behavioradlnych faktorov, ktoré vstupuju do finanéného rozhodovania vlastnika malej
spolocnosti.
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Obrazok 2
NajcastejSie pouzivané slova vo vyjadreni respondenta

=
@ E® =
mu S = n
® S5 E =
) o) Ien pretohez € @
E 8,8 = iver == ==
E Bi1gis =3 s ~N =
@ [
2  imestovatE ~ 5 £ 8 =0 ‘€ =
£ ste e y—
s LLs v scloe=
(] & rozhodnutie 5 b (—)
viem g3 £°1111 e a2 = G
B gy === t o ]
le €= < pomohio Kedy "% HP B
(— = =
= rozhodovanie

Zdroj: vliastné spracovanie

Na zaklade poskytnutého textu sme vypracovali reflexivhu tematickl analyzu (RTA)
investicného rozhodovania vlastnika malého podniku (SME). Tato analyza sa neorientuje
len na povrchné frekvencie slov, ale snaZi sa zachytit latentné vyznamy a nuansovanu
konStrukciu reality ucastnika vyskumu.

Identifikovali sme Styri hlavné témy, ktoré formuju rozhodovaci proces respondenta:

1. Psychologicky pokoj ako hranica financnej unosnosti - pre vlastnika nie je
finanéna rezerva len uctovnou polozkou, ale kliéovym faktorom pre jeho
mentalne zdravie a schopnost rozhodovat sa.

Latentny vyznam: Rezerva predstavuje , hranicu, pri ktorej viem pokojne spat“. Ak klesne
pod tuto Uroven, vlastnik sa prestava sustredit na rozvoj a prechddza do rezimu preZitia.
Prejav v rozhodovani: Rozhodnutia su brzdené strachom z ,,nervozity z kazdej faktury”,
ktora by mohla prist neskoro. Stabilita je jasne uprednostriovana pred rychlostou rastu.

2. Pragmatickost a funkénost nad estetickou modernostou - investicie nie su
vnimané ako nastroj na budovanie imidzZu, ale ako Cisto funkéné prostriedky na
rieSenie konkrétnych prevadzkovych potrieb. Kfucovy pristup vlastnika je, Ze
rozliSuje medzi tym, ¢o je ,nevyhnutné”, a tym, ¢o by bolo ,dobré mat”.

Odmietnutie trendov: Existuje tu explicitny odpor k modernosti pre modernost samd.
Investicia musi mat ,,prakticky vyznam®, ako je Uspora ¢asu alebo zniZenie chybovosti.

3. Intuitivna obozretnost formovana minulou skisenostou - rozhodovaci proces je
hybridom ekonomickej racionality a subjektivneho ,pocitu”, ktory je hlboko
ukotveny v predchadzajlcich negativnych skdsenostiach.

Rola skusenosti: Minulé zlyhania (napr. neskoré platby od zékaznikov) sluzia ako varovny
mechanizmus, ktory vlastnika uc¢i odhadnut, kedy je rozhodnutie , eSte bezpecné”. Vznika
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v

tu napatie medzi ¢islami a intuiciou. Aj ked' ¢isla (cash-flow) davaju ekonomicky zmysel,
vlastnik je ochotny investiciu odlozZit, ak ,pocit“ hovori, Ze nie je spravny cas. To
potvrdzuje tézu, 7e metodika SME rozhodovania zahifia hibkovd reflexivitu a
individualne vyznamy.

4. Autondmia a kontrola cez odpor k externému dlhu - vlastnik vnima bankovy uver
ako potencialnu stratu kontroly a zdroj neustaleho tlaku. Vnimanie rizika - dver je
vnimany ako zavazok, ktory nerespektuje realitu podnikania (splatka musi odist
bez ohladu na to, ¢i zakaznik zaplatil).

Preferenény rdmec: Vlastné zdroje si synonymom pre ,pocit kontroly”. Uver je
akceptovatelny len vtedy, ak je priamo a bezpecne naviazany na konkrétnu, uz podpisanu
zakazku.

Tabulka 2
Sumarizacia behavioralnych faktorov
Otazka | Prejav v odpovediach Identifikovany behavioralny faktor
Rozhodovanie podla potreby investicie a , . , .
1 . . , Opatrnost, averzia k strate, vnimanie rizika.
jej vplyvu na beznu prevadzku.
) Rozhodovanie podla praktického vyuzitia Ucenie zaloZené na predchadzajucej
a skusenosti. skusenosti, subjektivne hodnotenie UZitku.
Odklad investicie napriek ekonomickému . .
3 Averzia k strate, status quo bias.
zmyslu.
Potreba rezervy, pri ktorej vlastnik . . ,
4 y.p g ! Potreba bezpeénosti, opatrnost.
»pokojne spi“.
Znizenie rezervy len pri dévere v buduce . i . .
5 .. Dovera, vnimanie rizika, neistota.
prijmy.
Uprednostnenie stability pred rychlym
6 P ye yenly Averzia k riziku, preferencia stability.
rastom.
Respekt pred Uverom a mesacnymi . . 3 . o
7 i . Averzia k zavazku, vnimanie straty flexibility.
splatkami.
VyuZitie Uveru len pri jasnom Ucele a L, L
8 . A , Opatrnost, vnimanie rizika.
zvladnuti horsSieho scenara.
9 Preferencia vlastnych zdrojov. Potreba kontroly, averzia k zadlZeniu.
10 Rozhodovanie ovplyvnené skisenostou Heuristika dostupnosti, u€enie zaloZzené na
z minulosti. predchddzajlcej skusenosti.
11 Kombindcia Cisel, skisenosti a pocitu. Obmedzena racionalita.
12 Potreba lepsich informacii a spatnej vazby. Potreba informacii, zniZovanie neistoty.

Zdroj: vlastné spracovanie

Na zaklade realizovaného rozhovoru, interpretacie odpovedi vlastnika a suhrnu
identifikovanych behaviordlnych faktorov moino formulovat odpoved na hlavnu
vyskumnu otdazku aj tri Ciastkové vyskumné otazky.

€01: Ako vlastnik malej spoloénosti posudzuje investiéné rozhodnutia a aku Glohu pri
nich zohrava intuicia, skisenost a vnimanie rizika?

Z odpovedi vyplyva, Ze vlastnik malej spolo¢nosti posudzuje investicné rozhodnutia
predovsetkym cez ich prakticku potrebu, vyuZitelnost a vplyv na beznu prevadzku firmy.
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Investicia nie je hodnotend iba podla formalnej navratnosti alebo ocakdvaného
ekonomického prinosu, ale aj podla toho, ¢i je skutocne potrebna, ¢i pomdze pri vykone
prace, ziskani zakaziek, Uspore casu alebo zniZeni chybovosti. Skusenost vlastnika
zohrdva vyznamnu ulohu pri rozliSovani medzi investiciou, ktora je nevyhnutna, a
investiciou, ktord by bola iba vhodnad alebo prijemna. Vnimanie rizika sa prejavuje najma
v opatrnosti a averzii k strate. Vlastnik je ochotny investiciu odloZit aj vtedy, ked ddva
ekonomicky zmysel, ak ma pocit, Ze by mohla ohrozit hotovost, stabilitu firmy alebo prist
v nevhodnom case. Investicné rozhodovanie je preto vysledkom kombindcie financnej
racionality, praktickej skusenosti, subjektivneho hodnotenia Uzitku a opatrnosti pri
neistom vyvoji.

€02: Ako vlastnik uréuje primeranu likviditni rezervu a aka ulohu pri tom zohrava
potreba bezpecnosti?

Primeranu likviditnu rezervu vlastnik neurcuje vylu¢ne ako presny finanény ukazovatel,
ale skor ako hranicu financnej istoty, pri ktorej ma pocit, Ze firma dokaze bezpecne
fungovat aj pri doCasnom vypadku prijmov. Likviditnd rezerva ma preto nielen
ekonomicku, ale aj psychologicku funkciu. Predstavuje nastroj ochrany pred neistotou,
oneskorenymi platbami a neocakavanymi vydavkami. Potreba bezpecnosti sa prejavuje
v tom, Ze vlastnik uprednostiiuje stabilitu pred rychlym rastom a rezervu by znizil iba
vtedy, ak by mal dostatonu dbéveru v buduce prijmy, podpisanu zakazku a dobru
platobnu disciplinu zdkaznika. Pri likviditnom rozhodovani sa preto prejavuje opatrnost,
potreba bezpelnosti, vnimanie rizika, neistota, dovera v buduce prijmy a preferencia
stability. Likvidita je v tomto pripade chdpana nielen ako finan¢ny zdroj, ale aj ako
predpoklad pokoja, kontroly a schopnosti firmy prezit nepriaznivé obdobie.

€03: Ako vlastnik vnima dlhové financovanie a aké behavioralne faktory vstupuja do
rozhodnutia medzi vlastnymi zdrojmi a iverom?

Vlastnik nevnima dlhové financovanie ako principidlne nevhodné, ale pristupuje k nemu
s vyraznou mierou opatrnosti. Uver pre neho nepredstavuje iba finanény nastroj, ale aj
zavazok, ktory prinasa pravidelné mesacné splatky, tlak na cash-flow a moznu stratu
flexibility. Pri rozhodovani o uvere je preto ddlezité, ¢i ma financovanie jasny ucel, Ci je
naviazané na konkrétnu zakazku alebo realne vyuZitelnu investiciu a ¢i by firma zvladla
splatky aj v horSom obdobi. Pri volbe medzi vlastnymi zdrojmi a Uverom vlastnik
preferuje vlastné zdroje, pretoze mu poskytuju vacsi pocit kontroly, nezavislosti a
finan¢nej volnosti. Do rozhodovania o zadlzeni vstupuje najma averzia k zavazku,
vnimanie straty flexibility, opatrnost, potreba kontroly, vnimanie rizika a averzia k
zadlZeniu. Uver je teda prijatelny iba vtedy, ak je jeho Glel dostatoéne jasny a riziko
splacania vnimané ako zvladnutelné.

Hlavna vyskumna otazka: Aké behavioralne faktory ovplyviuju finanéné rozhodovanie
vlastnika malej s.r.o. pri rozhodnutiach o investiciach, likvidite a zadlzeni?

Vysledky mini pripadovej $tudie naznacuju, Ze finan¢né rozhodovanie vlastnika malej
s.r.0. ovplyviuje viacero vzajomne prepojenych behavioralnych faktorov. Najvyraznejsie
sa prejavuje opatrnost, averzia k strate, averzia k riziku, potreba bezpecnosti, potreba
kontroly, vnimanie neistoty, dovera v buduce prijmy, skisenostné ucenie a heuristika
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dostupnosti. Tieto faktory sa neprejavuju izolovane, ale vstupuju do rozhodovania
naprie¢ vsetkymi sledovanymi oblastami. Pri investiciach sa prejavuji najma v
posudzovani praktického uzZitku a v odkladani rozhodnuti pri neistote. Pri likvidite sa
prejavuju v potrebe udrzat bezpecnu rezervu a uprednostnit stabilitu pred rychlym
rastom. Pri zadlZeni sa prejavuju v reSpekte pred Uverom, obave zo straty flexibility a
preferencii vlastnych zdrojov.

Financné rozhodovanie vlastnika preto nemoZno vysvetlit iba ako formalne
porovnavanie financnych ukazovatelov, ale ani oznacit za iraciondlne. Ide skor o
rozhodovanie v podmienkach obmedzenej racionality, pri ktorom su disla, cash-flow,
naklady a ocakdvané prijmy dopifiané skdsenostfou, intuiciou, pocitom bezpedia a
subjektivnym hodnotenim rizika. Rozhodovatel v takomto kontexte nehlada nevyhnutne
optimdlne rieSenie, ale rieSenie, ktoré povaiuje za dostatocne bezpecné,
kontrolovatelné a udrzatelné. Behaviordlne faktory preto nemozno chapat iba ako
izolované rozhodovacie chyby, ale aj ako sucast praktického spésobu uvaZovania, ktory
pomaha vlastnikovi chranit podnik pred stratou likvidity, nadmernym zadlZzenim a
neuvazenym rastom.

Zaver

Clanok sa venoval finanénému rozhodovaniu vlastnicky riadenej malej spolo¢nosti v
podmienkach obmedzenej racionality. Jeho cielom bolo identifikovat a opisat
behaviordlne faktory, ktoré vstupuju do rozhodovania vlastnika pri tvorbe financnej
stratégie, najma v oblastiach investicii, likvidity a zadlZzenia. Vyskum mal charakter mini
pripadovej Studie anonymizovanej modelovej spolo¢nosti a vychadzal z kvalitativneho
spracovania polostrukturovaného rozhovoru.

Hlavnym poznatkom clanku je, Ze finan¢na stratégia malej spolo¢nosti nevznika iba na
zaklade finan¢nych ukazovatelov, ale aj prostrednictvom subjektivnej interpretacie rizika,
istoty a prijatelnosti rozhodnutia. Vlastnik v tomto procese nehodnoti iba ekonomicku
vyhodnost jednotlivych moznosti, ale aj ich vplyv na stabilitu, kontrolu nad podnikom a
schopnost zvladnut nepriaznivy vyvoj. Tento pohfad umoZnuje lepsSie porozumiet tomu,
preco sa vlastnik malej spolo¢nosti nemusi vzdy rozhodnut pre finanéne najvynosnejsiu
alternativu, ale uprednostni rieSenie, ktoré povazuje za bezpecné, zvladnutelné a
dlhodobo udrzatelné.

Prinos ¢lanku spociva v prepojeni finanéno-ekonomického a behavioralneho pohladu na
rozhodovanie vlastnika malej spolo¢nosti. Identifikované behavioralne faktory nie su
interpretované iba ako mozné rozhodovacie skreslenia, ale aj ako sucast praktického
spbsobu uvaZovania v prostredi neistoty. V kontexte malej spolo¢nosti m6zu tieto faktory
podporovat financnl stabilitu a opatrnost, zaroven vsak mozu brzdit rychlejsie
vyuZivanie rastovych prileZitosti. Ich vyznam je preto potrebné vnimat vyvazene, nielen
ako riziko, ale aj ako prirodzenu sucast rozhodovania v podmienkach obmedzenych
informacii a priamej zodpovednosti vlastnika za désledky rozhodnuti.

Z praktického hladiska ¢lanok poukazuje na potrebu jednoduchého rozhodovacieho
ramca, ktory by pri vac¢sich financnych rozhodnutiach prepajal ekonomické ukazovatele
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s posudenim likvidity, zadlZenia, schopnosti zvladnut nepriaznivy scenar a subjektivne
vnimaného rizika. Takyto rdmec by mohol vlastnikovi poméct zachovat vyhodu praktickej
skusenosti, ale zarovern podporit systematickejSie a disciplinovanejsie finanéné
rozhodovanie.

Obmedzenim ¢lanku je jeho zameranie na jednu anonymizovanui modelovu spolo¢nost,
preto vysledky nemozZno zovseobecriovat na vsetky malé a stredné podniky. MozZno ich
vSak chapat ako ilustraciu toho, ako sa behaviordlne faktory moéZu prejavovat v
konkrétnom prostredi vlastnicky riadenej malej spolo¢nosti. Buduci vyskum by sa mohol
zamerat na porovnanie viacerych malych podnikov z réznych odvetvi a velkostnych
kategorii, pripadne prepojit kvalitativne rozhovory s vybranymi finanénymi
ukazovatelmi, ako su likvidita, zadlZzenost, investi¢na aktivita alebo stabilita cash-flow

Poznamka o rieSenom projekte

Tento prispevok je Ciastkovym vystupom riesenia projektu VEGA 1/0775/25 Na datach
zaloZzena zelend transformacia: strategické cesty k udrzatelnym modelom a zelenym
inovaciam.
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TECHNICKA EFEKTIVNOST A REGIONALNE ROZDIELY V KVALITE
OVZDUSIA A RESPIRACNYCH HOSPITALIZACIACH NA SLOVENSKU

Roman Tranzik

Abstract

Clanok sa zameriava na hodnotenie finanénej stability vybranych verejnych
zdravotnickych zariadeni v Slovenskej republike v obdobi rokov 2020 az 2024. Cielom
¢lanku je posudit finanénu stabilitu nemocnic prostrednictvom ukazovatelov likvidity,
zadlZenosti, Cistého pracovného kapitdlu, vlastného imania a vysledku hospodarenia.
Analyza vychadza z verejne dostupnych uctovnych udajov z Registra uc¢tovnych zavierok.
Vyskumnu vzorku tvori pat zdravotnickych zariadeni: Univerzitnd nemocnica Bratislava,
Univerzitnd nemocnica L. Pasteura KoSice, Univerzitnd nemocnica Martin, Fakultna
nemocnica s poliklinikou F. D. Roosevelta Banska Bystrica a Fakultna nemocnica Trnava.
V ¢lanku boli pouzité metddy analyzy, komparacie, deskriptivnej Statistiky, poradového
bodového hodnotenia a Spearmanovej korela¢nej analyzy. Vysledky ukazali, Ze finan¢na
stabilita sledovanych nemocnic bola vo vacésine pripadov oslabend, najma v désledku
nizkej likvidity, zaporného Cistého pracovného kapitalu, vysokej zadlZzenosti a zaporného
vlastného imania. Najnepriaznivejsiu financnu poziciu vykazovali Univerzitna nemocnica
Bratislava a Univerzitna nemocnica L. Pasteura KoSice. Relativne priaznivejsie postavenie
dosiahla Fakultnd nemocnica s poliklinikou F. D. Roosevelta Banska Bystrica a v
niektorych ukazovateloch aj Fakultnd nemocnica Trnava. Spearmanova korela¢na
analyza potvrdila Statisticky vyznamné monotdnne vztahy medzi ukazovatelmi likvidity,
celkovou zadlZenostou, mierou samofinancovania a Cistym pracovnym kapitalom. Na
zaklade vysledkov bola nulova hypotéza zamietnutd. Zistenia poukazuju na potrebu
hodnotit finan¢nu stabilitu verejnych nemocnic viacrozmerne, nie iba prostrednictvom
vysledku hospodarenia alebo jedného izolovaného ukazovatela.

JEL classification: C10, 112, Q53
Keywords: znelistenie ovzdusia; respiracné hospitalizacie; Slovensko

Uvod

Zdravotnicke zariadenia patria medzi klfu¢ové subjekty verejného zaujmu, pretoze ich
fungovanie priamo suvisi s dostupnostou a kontinuitou zdravotnej starostlivosti. Stabilné
financovanie nemocnic je dblezité nielen z pohladu ich vnutorného hospodarenia, ale aj
z hladiska schopnosti zabezpecovat kazdodennu prevadzku, reagovat na rastice naklady
a udrZiavat rozsah a kvalitu poskytovanych sluZzieb. Finan¢né problémy nemocnic sa
preto neprejavuju iba v uctovnych vykazoch, ale mézu vytvérat tlak na riadenie
prevadzky, investicné rozhodnutia a celkovi udrZatelnost poskytovania zdravotnej
starostlivosti. Odborna literatura poukazuje na to, Zze finan¢né zdravie zdravotnickych
organizacii nemozno hodnotit iba prostrednictvom vysledku hospodarenia, ale je
potrebné sledovat viacero ukazovatelov sucasne, najma likviditu, zadlZzenost, pracovny
kapital a kapitalovu Strukturu. Tento pristup je vyznamny aj pri hodnoteni verejnych
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nemocnic v Slovenskej republike, kde sa dlhodobo diskutuje o zadlZzovani zdravotnickych
zariadeni, potrebe stabilizacnych opatreni a efektivnosti ich riadenia. Pri hodnoteni
financnej stability je preto potrebné prepajat kratkodobu platobnd schopnost s
dlhodobejSou kapitalovou poziciou nemocnic.

Tento ¢lanok prispieva k skimanej problematike tromi spdésobmi. Po prvé, poskytuje
aktualny deskriptivno-analyticky pohlad na financnu stabilitu vybranych verejnych
zdravotnickych zariadeni v Slovenskej republike v obdobi rokov 2020 az 2024. Po druhé,
prepdja hodnotenie kratkodobej financnej pozicie prostrednictvom ukazovatelov
likvidity a Cistého pracovného kapitalu s hodnotenim dlhodobejsej kapitalovej Struktury
prostrednictvom zadlZenosti a miery samofinancovania. Po tretie, doplifia deskriptivne
porovnanie o Spearmanovu korela¢ni analyzu, ktord umozZriuje posudit, ¢i medzi
ukazovatelmi likvidity a ukazovatelmi zadlZenosti a kapitalovej stability existuje
Statisticky vyznamny monotdnny vztah.

V nadvaznosti na uvedené je hlavnym cielom c¢lanku zhodnotit finanénu stabilitu
vybranych zdravotnickych zariadeni v Slovenskej republike prostrednictvom
ukazovatelov likvidity, zadlZzenosti, Cistého pracovného kapitalu a vlastného imania v
obdobi rokov 2020 az 2024. S ohladom na tento ciel bola formulovana vyskumna otazka:
Aku finan¢nu stabilitu vykazovali vybrané zdravotnicke zariadenia v Slovenskej republike
z hladiska likvidity a zadlZenosti v rokoch 2020 az 20247

Clanok metodicky vychadza z verejne dostupnych Gétovnych dajov z Registra Gétovnych
zavierok. Vyskumnu vzorku tvori pat verejnych zdravotnickych zariadeni: Univerzitnd
nemochnica Bratislava, Univerzitna nemocnica L. Pasteura Kosice, Univerzitha nemocnica
Martin, Fakultnd nemocnica s poliklinikou F. D. Roosevelta Banska Bystrica a Fakultna
nemocnica Trnava. Na zaklade udajov zo suvahy a vykazu ziskov a strat boli vypocitané
ukazovatele likvidity, cistého pracovného kapitdlu, celkovej zadlZzenosti, miery
samofinancovania a vysledku hospodarenia. Vysledky su porovnavané medzi
nemocnicami aj v ¢ase a nasledne doplnené o Spearmanovu korela¢nu analyzu, ktora
posudzuje vztah medzi ukazovatelmi likvidity, zadlZzenosti a kapitdlovej stability.

1 Sucasny stav rieSenej problematiky

Financna stabilita zdravotnickych zariadeni predstavuje jeden z dolezitych predpokladov
udrzatelného fungovania zdravotnickeho systému. Nemocnice nemozno hodnotit
vyluéne ako klasické podnikatelské subjekty, pretoze ich hlavnou ulohou nie je
maximalizacia zisku, ale zabezpecenie dostupnej a kontinualnej zdravotnej starostlivosti.
Gapenski a Pink (2015) v tejto suvislosti zd6raziuju, Ze financné riadenie v zdravotnictve
musi byt prepojené s prevadzkovymi potrebami zdravotnickych organizacii, kedze
nedostatok finan¢nych zdrojov sa mézZe premietat do ich schopnosti zabezpecovat sluzby
v pozadovanom rozsahu. Podobne Finkler, Calabrese a Smith (2022) upozornuju, Ze pri
verejnych a neziskovych organizdciach nemozino finanéné rozhodovanie vnimat
izolovane od ich verejného poslania a zodpovednosti voci pouzZivatefom sluzieb.
FinanCna nestabilita nemocnic preto nepredstavuje iba uctovny problém, ale méze
ovplyviiovat aj ich schopnost uhradzat zavazky, financovat beZnu prevadzku, vyplacat
mzdy, zabezpecovat lieky, zdravotnicky materidl a obnovovat technické vybavenie.
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Nemocnice su vo vseobecnosti Specifické organizacie s vysokym podielom fixnych
nakladov, nepretrzitou prevadzkou, regulovanymi uUhradovymi mechanizmami a
vyraznou zavislostou od verejnych zdrojov financovania. Cleverley, Cleverley a Parks
(2023) poukazuju na to, Ze hodnotenie finanéného zdravia zdravotnickych organizacii si
vyZzaduje sledovanie viacerych financ¢nych ukazovatelov, kedZe samotny vysledok
hospodarenia neposkytuje dostatocny obraz o ich celkovej finanénej kondicii. Tento
pohlad rozsiruju Zelman et al. (2020), podla ktorych je pri hodnoteni zdravotnickych
organizacii potrebné pracovat nielen s vysledkom hospodarenia, ale aj s ukazovatelmi
likvidity, zadlZenosti, cash flow, pracovného kapitalu a kapitalovej Struktury. Milbank
Memorial Fund a Bailit Health (2024) zaroven upozoriiuju, zZe finan¢né Udaje nemocnic
je potrebné interpretovat prostrednictvom viacerych finanénych ukazovatelov a v
kontexte dostupnych zdrojov Udajov, kedZe samotné Gctovné vykazy nemusia poskytovat
Uplny obraz o financnej situdacii zdravotnickych zariadeni. Podobne Dubas-Jakdbczyk et
al. (2022) zdéraznuju, Ze financna vykonnost nemocnic je prepojend nielen s
hospoddarenim, ale aj s kvalitou starostlivosti, manazérskym riadenim a dlhodobou
udrzatelnostou poskytovania sluzieb.

Likvidita vyjadruje schopnost organizacie uhradzat kratkodobé zavazky v case ich
splatnosti. V. nemocni¢cnom sektore ma osobitny vyznam, pretoze zdravotnicke
zariadenia musia zabezpecovat plynuld prevadzku aj v situdciach, ked dochadza k
Casovym nesuladom medzi poskytovanim zdravotnej starostlivosti a prijimanim uhrad.
Upadhyay, Sen a Smith (2015) zd6raznuju, Ze likvidita nemocnic Uzko suvisi s riadenim
pracovného kapitalu a cash conversion cycle, teda s tym, ako rychlo sa financné
prostriedky viazané v prevadzke opat premienaju na dostupné penazné zdroje. Tento
pohlad doplfiaju Singh a Wheeler (2012), podla ktorych schopnost nemocnic riadit
prijmovy cyklus, pohladavky a finanéné toky ovplyvriuje ich schopnost vytvarat viastné
zdroje a udrziavat finanénu stabilitu. S likviditou Gzko suvisi Cisty pracovny kapital. V
zdravotnictve je tento ukazovatel ddéleZity najma preto, Ze nemocnice nemobzu
jednoducho obmedzit svoju ¢innost podla aktudlne dostupnych finan¢nych prostriedkov.
Musia zabezpecovat starostlivost kontinualne. Dalci a Ozyapici (2018) v tejto suvislosti
upozornuju, Ze politika riadenia pracovného kapitdlu v zdravotnictve slvisi s mierou
zadlZenosti a celkovou finanénou vykonnostou organizacie. Kim, McCullough a Lee
(2022) zaroven ukazuju, Ze obmedzenia Cistého pracovného kapitalu moéze ovplyvriovat
aj investi¢né rozhodnutia nemocnic na uvod v kratkodobom finanCnom ponimany
pricom pozicia sa moOZe postupne prenasat aj do dlhodobej rozvojovej schopnosti
zariadenia.

Druhym klucovym faktorom financénej stability podla ndjdenej literatury je zadlZenost.
Vysokad zadlZzenost nemocnic moze byt désledkom dlhodobého nesuladu medzi prijmami
a nakladmi, kumulovanych strat, investi¢nych potrieb alebo opakovaného hromadenia
zdvazkov voci dodavatelom. Cleverley, Cleverley a Parks (2023) zdo6razfuju, Ze pri
hodnoteni finanéného zdravia zdravotnickych organizacii je potrebné sledovat nielen
vynosy a naklady, ale aj struktdru financovania a schopnost organizacie dlhodobo kryt
svoje zdvazky. Blavin et al. (2023) na tento pohlad nadvazuju tym, Ze pri hodnoteni
financnej vykonnosti zdravotnickych systémov pracuju s finanénymi ukazovatelmi
vychadzajicimi z Gétovnych vykazov, vratane tych, ktoré zachytdvaju zadlZenost a

127



Trendy a vyzvy rodinného podnikania a ndstupnictva XII.
Trends and challenges of family business and succession XII.

kapitalovu poziciu. Pri verejnych nemocniciach je vsak potrebné zadlZzenost interpretovat
opatrnejsSie nez pri beznych podnikatelskych subjektoch, pretoze ich fungovanie je
viazané na verejny zdujem a dostupnost zdravotnej starostlivosti. Napriek tomu vysoky
podiel zdvazkov, zdporné vlastné imanie a nizka schopnost samofinancovania
predstavuju vyznamné signdly dlhodobej financnej nerovnovahy.

Vztah medzi financnou stabilitou a vykonnostou nemocnic nie je v literature
interpretovany iba jednym smerom, a to smerom financna stabilita rovna sa lepsie sluzby
a perspektiva zdravotnickeho zariadenia. Niektoré Studie poukazuju na to, Ze lepSia
financnd pozicia mozZe vytvarat priestor na investicie, technologicki obnovu a
zlepSovanie procesov. Choi (2017) napriklad ukazuje, Ze kapitalové investicie nemocnic
su citlivé na ekonomické podmienky a finan¢né moznosti organizacie. Podobne Kim a
McCue (2008) spajaju investicnu aktivitu neziskovych nemocnic s finanénymi a
organizacnymi faktormi. Na druhej strane Dong (2015) a Akinleye et al. (2019)
upozornuju, Ze vztah medzi finanénymi ukazovatelmi a kvalitou starostlivosti nie je
jednoduchy a nemozno ho vysvetlit iba tym, Ze financne silnejSia nemocnica automaticky
poskytuje kvalitnejsiu starostlivost. Finan¢na stabilita je nevyhnutnym predpokladom
fungovania, ale sama osebe este nezarucuje efektivnost, kvalitu ani sprdvne manazérske
rozhodnutia v danej zdravotnickej organizacii.

Literatura dalej hovori, Ze verejné nemocnice su ¢asto spdjané s konceptom makkého
rozpoCtového obmedzenia. Tento vyraz alebo oznacenie vznika vtedy, ked organizacia
oCakdva, Ze jej straty alebo dlhy budu v kone¢nom dosledku pokryté Statom alebo
lokdlnym zriad'ovatelom. Wright (2016) upozorriuje, Ze makké rozpoctové obmedzenia
vo verejnych nemocniciach vznikaju najma vtedy, ked vlada nedokaze doveryhodne
garantovat, Ze nemocnicu v pripade vycerpania rozpoctu nezachrani. Berger,
Sommersguter-Reichmann a Czypionka (2020) doplfiaju, e takéto nastavenie mbze
znizovat ucinnost reforiem zameranych na zvySovanie efektivnosti nemocnic. Podobne
Babczuk a Kachniarz (2012) poukazuju na to, Ze pri verejnych zdravotnickych
zariadeniach mozu byt zdroje finan¢nych problémov spojené nielen s objemom financii,
ale aj s nastavenim zodpovednosti, vlastnictva a o¢akavanej podpory zo strany verejnych
autorit. V slovenskom kontexte je tato problematika velmi aktudlna vzhladom na
dlhodobé zadlZovanie verejnych nemocnic a opakovanu potrebu ich finan¢nej
stabilizdcie a nepravidelného predlZovania zmldv s poistoviiami. Ministerstvo
zdravotnictva SR (2025) pravidelne sleduje vyvoj dlhu v rezorte zdravotnictva, pri¢om
vyznamnu Cast zavazkov tvoria prave zdravotnicke zariadenia v pdOsobnosti Statu.
Narodny kontrolny drad SR (2024) zaroven upozoriiuje, Ze problémy slovenského
zdravotnictva nemozno vysvetlovat vyluéne nedostatkom finanénych zdrojov, ale aj
otazkami riadenia, efektivnosti a systémového nastavenia jednotlivych zdravotnickych
zariadeni. Tento pohlad je v silade aj s medzinarodnymi hodnoteniami, podla ktorych je
pri posudzovani zdravotnickych systémov potrebné sledovat nielen objem verejnych
vydavkoy, ale aj spdsob ich vyuZivania, riadenia a dopad na stabilitu poskytovatelov
zdravotnej starostlivosti (European Observatory on Health Systems and Policies, 2025;
European Observatory on Health Systems and Policies a OECD, 2025). V podobnom
duchu Duran et al. (2019) zd6razfuju vyznam spravy a riadenia verejnych nemocnic,
pricom vyzdvihuju, Ze financné vysledky su Uzko previazané s nastavenim kompetencii,
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zodpovednosti a manazérskych mechanizmov organizdcie. Na zaver myslienku
spravneho pohladu na financovanie verejnych zdravotnickych organizacii dotvara
Pourmohammadi et al. (2018), ktory zd6raziuju, Ze pri hodnoteni verejnych nemocnic
maju financné indikatory vyznam najma vtedy, ked pomahaju identifikovat rizikové
oblasti a podporuju manazérske rozhodovanie.

2 Vyskumny dizajn a metodolégia

Clanok je spracovany ako deskriptivno-analyticka $tidia zaloZend na analyze verejne
dostupnych uUctovnych udajov vybranych zdravotnickych zariadeni. Empirickd cast
nadvazuje na formulovany ciel ¢lanku a zameriava sa na vyhodnotenie financnej stability
nemocnic prostrednictvom ukazovatelov likvidity, zadlZzenosti, Cistého pracovného
kapitalu, vlastného imania a vysledku hospodarenia. V nadvaznosti na tento ciel bola
formulovana vyskumna otazka: Aku finan¢nu stabilitu vykazovali vybrané zdravotnicke
zariadenia v Slovenskej republike z hfadiska likvidity a zadlZzenosti v rokoch 2020 az 2024?
Na zaklade formulovanej vyskumnej otazky boli stanovené nasledujuce hypotézy: Ho:
Medzi uroviniou likvidity a mierou zadlzenosti vybranych zdravotnickych zariadeni
neexistuje Statisticky vyznamny monotdnny vztah. Hi: Vyssia troven likvidity vybranych
zdravotnickych zariadeni je spojend s nizSou mierou zadlZenosti, teda medzi likviditou a
zadlZenostou existuje Statisticky vyznamny negativny monotdnny vztah.

Vyskumnu vzorku tvorilo pat verejnych zdravotnickych zariadeni. Do vzorky nemocnic
boli zaradené vyznamné verejné nemocnice poskytujlice Ustavnu zdravotnu starostlivost
v roznych regidnoch Slovenskej republiky. DetailnejSie informdacie su uvedené v tabulke
1. Objektom skumania su vybrané verejné zdravotnicke zariadenia v Slovenskej
republike, konkrétne Univerzitnd nemocnica Bratislava, Univerzitnd nemocnica L.
Pasteura KoSice, Univerzitnd nemocnica Martin, Fakultnd nemocnica s poliklinikou F. D.
Roosevelta Banska Bystrica a Fakultnd nemocnica Trnava. DetailnejSie vymedzenie
vyskumnej vzorky a vstupnych udajov uvadza tabulka 1.

Tabulka 1
Vyskumna vzorka a vstupné Udaje analyzy
Cast analyzy Specifikacia
Univerzitnd nemocnica Bratislava; Univerzithd nemocnica L. Pasteura KoSice;
Vyskumna vzorka Univerzitnd nemocnica Martin; Fakultna nemocnica s poliklinikou F. D.
Roosevelta Banska Bystrica; Fakultnd nemocnica Trnava
Sledované obdobie 2020 -2024
Pocet pozorovani 25 - (5 nemocnic x 5 rokov)
Zdroj udajov Register Gctovnych zavierok
Pouzité uctovné . . . . .
. suvaha; vykaz ziskov a strat, poznamky
vykazy
- , aktiva spolu; obeZny majetok; zasoby; kratkodoby finan¢ny majetok; vlastné
Zahrnuté uctovné . s . Lo , - .
polozky imanie; zavazky spolu; kratkodobé zajvazky; vysledok hospodarenia; naklady;
vynosy
Vypocitané bezna likvidita; pohotova likvidita; okamzita likvidita; Cisty pracovny kapital;
ukazovatele celkova zadlZenost; miera samofinancovania; debt-to-equity; VH/vynosy

Zdroj: vlastné spracovanie
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Obrazok 1
Postup spracovania Udajov pri hodnoteni financ¢nej stability zdravotnickych zariadeni

1 Vyber vzorky

5 verejnych zdravotnickych zariadeni

v

2 Vymedzenie obdobia
2020-2024

v

3 Zber udajov

register uctovnych zavierok

v

4 Extrakcia dat

stivaha, vykaz ziskov a strdt, poznamky k i¢tovnej zavierke

v

5 Vypocet ukazovatel'ov

likvidita, zadlZenost, ¢isty pracovny kapital, vlastné imanie

v

6 Vyhodnotenie vysledkov

porovnanie nemocnic a interpretécia finan¢nej stability

Zdroj: vlastné spracovanie

Obrazok 1 znazoriuje zakladny metodicky postup spracovania udajov. V prvej faze bola
vymedzena vyskumna vzorka piatich zdravotnickych zariadeni a sledované obdobie rokov
2020 az 2024. Nasledne boli z Registra uctovnych zavierok ziskané individualne uctovné
zavierky, konkrétne Udaje zo suvahy a vykazu ziskov a strat. Z tychto vykazov boli
extrahované polozky potrebné na vypocet ukazovatelov likvidity, zadlZzenosti, Cistého
pracovného kapitalu, vlastného imania a vysledku hospodarenia. V zaverecnej faze boli
vypocitané hodnoty ukazovatelov porovnané medzi nemocnicami a interpretované z
hladiska ich kratkodobej a dlhodobej finanénej stability. Vysledok hospoddarenia bol
pouzity ako doplnkovy ukazovatel financnej vykonnosti. Pri jeho interpretacii sa
prihliadalo na skutoc¢nost, Ze kladny vysledok hospodarenia v jednom roku nemusi
automaticky znamenat celkovu finan¢nu stabilitu nemocnice, ak siéasne pretrvava nizka
likvidita, vysoka zadlZenost alebo zdporné vlastné imanie.

V ¢lanku boli pouZité metddy analyzy, syntézy, komparacie a deskriptivnej Statistiky.
Metodda analyzy bola vyuzita pri spracovani uctovnych udajov a vypocte jednotlivych
financnych ukazovatelov. Komparacia bola pouzZita pri porovnavani nemocnic medzi
sebou a pri sledovani vyvoja ukazovatelov v Case. Deskriptivna Statistika bola vyuzita pri
sumarizacii hodnét, vyhodnoteni poctu pozorovani, priemernych hodn6t a rozpati
ukazovatelov. Sucastou analytického postupu bolo aj poradové bodové hodnotenie,
ktoré umoznilo porovnat relativne postavenie nemocnic v rdmci sledovanej vzorky.
Syntéza bola pouzitd pri zavereCcnom zhodnoteni finan¢nej stability a pri formulovani
interpretacnych zaverov. Na posudenie vztahu medzi ukazovatelmi kratkodobe;j
finanénej stability a ukazovatelmi dlhodobej finanénej pozicie bol pouzity Spearmanov
poradovy korelacny koeficient. Tento neparametricky Statisticky ndstroj bol zvoleny
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vzhfadom na maly rozsah vyskumnej vzorky, nizky pocet pozorovani a predpoklad, ze
analyzované finan¢né ukazovatele nemusia spitiat podmienku normalneho rozdelenia.
Spearmanov koeficient je zaroven vhodny pri hodnoteni monoténnych vztahov medzi
premennymi, aj v pripadoch, ked tieto vztahy nie su striktne linearne.

Tabulka 2
Pouzité financné ukazovatele

Ukazovatel Vypocet Vyznam

schopnost kryt kratkodobé zavazky
obeZznym majetkom

obezny majetok / kratkodobé

Bezna likvidita o
zavazky

Pohotova likvidita

(obezny majetok — zasoby) /
kratkodobé zavazky

schopnost kryt zavazky likvidnejsimi
kratkodobymi aktivami

Okamzita likvidita

kratkodoby finanény majetok /
kratkodobé zavazky

schopnost okamZitej Ghrady
kratkodobych zavazkov

obeZny majetok — kratkodobé

L. prevadzkova finan¢na rezerva
zavazky

Cisty pracovny kapital

miera financovania aktiv cudzimi
zdrojmi
podiel vlastnych zdrojov na
financovani aktiv
pomer cudzich zdrojov k vlastnému
imaniu
relativny vysledok hospodarenia vo
vztahu k vynosom

Celkova zadlZenost zavazky spolu / aktiva spolu

Miera

, . vlastné imanie / aktiva spolu
samofinancovania

Debt-to-equity zavazky spolu / vlastné imanie

VH/vynosy vysledok hospodarenia / vynosy

Zdroj: vlastné spracovanie

Korelacna analyza bola zamerana na vztahy medzi ukazovatelmi likvidity, konkrétne
beznou likviditou, pohotovou likviditou a okamzitou likviditou, a ukazovatelmi
zadlZzenosti a financnej stability, reprezentovanymi celkovou zadlZzenostou, mierou
samofinancovania a ¢istym pracovnym kapitadlom. Statistickd vyznamnost bola
posudzovand na hladine vyznamnosti a = 0,05. Sila korelacného vztahu bola
interpretovana podla absolutnej hodnoty Spearmanovho koeficientu p, pricom hodnoty
do 0,10 boli povazované za zanedbatelné, hodnoty 0,10 — 0,29 za slabé, 0,30 — 0,49 za
stredne silné, 0,50 — 0,69 za silné a hodnoty 0,70 a viac za velmi silné vztahy. Pri
interpretacii vysledkov sa zohladriovala nielen Statistickd vyznamnost, ale aj ich
ekonomicka relevantnost. Na overenie vztahu medzi likviditou a zadlZenostou vybranych
zdravotnickych zariadeni bol pouZity Spearmanov poradovy korelacny koeficient.

Metodické obmedzenia ¢lanku vyplyvaju najma zo skuto¢nosti, Ze analyza je zaloZzena na
verejne dostupnych Gétovnych Udajoch. Tieto Udaje umoznuju posudit financnu stabilitu
nemocnic z pohladu uUctovnych vykazov, neumozniuju vsak plne zachytit vsetky
prevadzkové, medicinske a organizacné faktory, ktoré moéZu ovplyviiovat ich
hospodarenie. Analyza sa zaroven zameriava iba na vybranu vzorku piatich nemocnic,
preto jej vysledky nemoino automaticky zovseobecnit na cely nemocnicny sektor.
Napriek tymto obmedzeniam poskytuje zvoleny postup relevantny pohlad na finanénu
stabilitu vyznamnych verejnych zdravotnickych zariadeni v Slovenskej republike.
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3 Vysledky prace

V prvej faze boli vyhodnotené ukazovatele likvidity v nemocniciach.

Tabulka 3
Hodnoty ukazovatelov likvidity zdravotnickych zariadeni v rokoch 2020-2024
Zdravotnicke Rok BeZna Pohotova Okamzita
zariadenie likvidita likvidita likvidita

UN Bratislava 2020 0,27 0,23 0,10
UN Bratislava 2021 0,28 0,24 0,10
UN Bratislava 2022 0,29 0,24 0,09
UN Bratislava 2023 0,30 0,25 0,05
UN Bratislava 2024 0,32 0,28 0,07
UN L. Pasteura Kosice 2020 0,24 0,21 0,09
UN L. Pasteura Kosice 2021 0,37 0,33 0,18
UN L. Pasteura KoSice 2022 0,36 0,30 0,18
UN L. Pasteura Kosice 2023 0,28 0,23 0,07
UN L. Pasteura Kosice 2024 0,32 0,26 0,10
UN Martin 2020 0,30 0,23 0,05
UN Martin 2021 0,45 0,22 0,07
UN Martin 2022 0,26 0,21 0,07
UN Martin 2023 0,32 0,28 0,09
UN Martin 2024 1,05 1,01 0,84
FNsP F. D. Roosevelta BB 2020 0,45 0,39 0,15
FNsP F. D. Roosevelta BB 2021 0,54 0,45 0,23
FNsP F. D. Roosevelta BB 2022 0,47 0,38 0,19
FNsP F. D. Roosevelta BB 2023 0,53 0,44 0,14
FNsP F. D. Roosevelta BB 2024 1,14 1,07 0,79
FN Trnava 2020 0,48 0,42 0,15
FN Trnava 2021 0,49 0,43 0,17
FN Trnava 2022 0,40 0,33 0,11
FN Trnava 2023 0,37 0,32 0,05
FN Trnava 2024 0,45 0,40 0,16

zlepSenie oproti predchadzajucemu roku

zhor$enie oproti predchadzajucemu roku

bez zmeny / prvy rok sledovania

Zdroj: vlastné spracovanie

Z tabulky 3 vyplyva, Ze likvidita sledovanych zdravotnickych zariadeni bola vo vacésine
beznej likvidity vykazovali Univerzitnd nemocnica Bratislava a Univerzitna nemocnica L.
Pasteura KoSice. Pri oboch zariadeniach sa bezna likvidita pocas celého sledovaného
obdobia pohybovala vyrazne pod hranicou 1. Relativne priaznivejsi vyvoj bol
zaznamenany pri Univerzitnej nemocnici Martin a Fakultnej nemocnici s poliklinikou F.
D. Roosevelta Banska Bystrica. Tieto dve nemocnice ako jediné v roku 2024 prekrocili
hranicu beznej likvidity 1. ZlepSenie sa prejavilo aj pri pohotovej a okamzitej likvidite.
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Zaujimavy trend bol vsak pri Univerzitnej nemocnice Bratislava, kde bezna likvidita bola
daleko od hranice 1, avSak kazdy rok jej hodnota pozitivne rastla.

Daldej faze boli hodnotené ukazovatele &istého pracovného kapitalu, zadlZzenosti, miery
samofinancovania, debt-to-equity a vysledku hospoddrenia. Vysledok hospodarenia bol
sledovany ako doplnkovy ukazovatel financnej vykonnosti v nadvdznosti na pristup
autorov Berger, Sommersguter-Reichmann a Czypionka (2020).

Tabulka 4
Hodnoty ukazovatelov pracovného kapitdlu, zadlZenosti, miery samofinancovania a vysledku
hospoddrenia vybranych zdravotnickych zariadeni v rokoch 2020 — 2024

Cisty . Miera Vysledok
Zdravotnicke pracovny Celvkova g samofi- Debt-to- |hospodareni
zariadenie Hok kapital zadlzeonost nancovania equity a
v mil. € v% v % v mil. €
UN Bratislava 2020 -180,1 194,0 -94,1 -2,06 -8,5
UN Bratislava 2021 -204,4 205,2 -105,3 -1,95 -47,7
UN Bratislava 2022 -224,2 207,6 -108,8 -1,91 -16,3
UN Bratislava 2023 -184,8 198,4 -98,7 -2,01 37,8
UN Bratislava 2024 -189,4 205,3 -105,4 -1,95 -10,5
UN L. Pasteura Kosice 2020 -96,0 198,6 -99,1 -2,01 -25,1
UN L. Pasteura Kosice 2021 -97,5 193,1 -94,3 -2,05 -19,4
UN L. Pasteura Kosice 2022 -105,0 187,1 -90,8 -2,06 -3,3
UN L. Pasteura Kosice 2023 -109,6 206,3 -107,7 -1,92 -4,1
UN L. Pasteura Kosice 2024 -110,7 198,4 -99,3 -2,00 0,8
UN Martin 2020 -54,6 150,6 -51,9 -2,90 -22,2
UN Martin 2021 -54,7 142,1 -60,2 -2,36 -20,5
UN Martin 2022 -89,1 170,1 -74,2 -2,29 -8,9
UN Martin 2023 -77,3 156,1 -58,9 -2,65 10,8
UN Martin 2024 6,1 123,6 -24,9 -4,96 6,4
FNsP F. D. Roosevelta BB | 2020 -32,9 131,6 -32,5 -4,05 -2,5
FNsP F. D. Roosevelta BB | 2021 -34,3 127,3 -28,7 -4,44 -2,8
FNsP F. D. Roosevelta BB | 2022 -52,3 141,8 -44,5 -3,18 -16,0
FNsP F. D. Roosevelta BB | 2023 -36,5 119,8 -21,9 -5,47 21,8
FNsP F. D. Roosevelta BB | 2024 13,0 109,2 -9,9 -11,07 2,1
FN Trnava 2020 -13,2 91,9 -19,7 -4,67 0,7
FN Trnava 2021 -15,3 94,1 -17,7 -5,33 -0,7
FN Trnava 2022 -25,4 108,4 -29,7 -3,65 -8,9
FN Trnava 2023 -28,5 104,5 -22,1 -4,74 3,6
FN Trnava 2024 -30,0 103,5 -18,1 -5,72 11
najpriaznivejsia hodnota v kategérii
najnepriaznivejsia hodnota v kategérii

Zdroj: vlastné spracovanie podla udajov z Registra uctovnych zdavierok

Tabulka 4 nadvazuje na hodnotenie likvidity a rozSiruje pohlad na finan¢nu poziciu
nemocnic. Z hladiska Cistého pracovného kapitalu sa ukazuje, Ze vo vacsine sledovanych
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pripadov boli kratkodobé zavazky vysSie ako obezny majetok. Zaporny Cisty pracovny
Univerzitnej nemocnici Bratislava v roku 2022, ked' Cisty pracovny kapital predstavoval -
224,2 mil. eur. Podobny vyvoj bol zaznamenany aj pri Univerzitnej nemocnici L. Pasteura
KoSice, kde sa hodnoty pohybovali od -96,0 mil. eur v roku 2020 po -110,7 mil. eur v roku
2024. Odlisny vyvoj sa objavil pri Univerzitnej nemocnici Martin a Fakultnej nemocnici s
poliklinikou F. D. Roosevelta Banska Bystrica v roku 2024. Ide o jediné dve kladné hodnoty
v celom sledovanom subore. Tento vysledok sa zaroven zhoduje s vyvojom likvidity,
kedZe prave tieto dve nemocnice dosiahli v roku 2024 aj najvysSie hodnoty beZnej a
pohotovej likvidity.

Pri celkovej zadlZzenosti sa ukazuje vyrazny rozdiel medzi nemocnicami, ale zaroven aj
spolo¢ny znak viacerych pozorovani. Celkova zadlZenost presiahla hranicu 100 % v 23 z
25 pozorovani. NajvysSie hodnoty boli zaznamenané pri Univerzitnej nemocnici
Bratislava, kde sa zadlZenost pohybovala od 194,0 % v roku 2020 a 205,3 % v roku 2024.
Podobne vysoké hodnoty vykazovala opéat aj Univerzitnd nemocnica L. Pasteura Kosice.
NizSie hodnoty celkovej zadlZzenosti dosahovali najma Fakultnd nemocnica Trnava a
Rooseveltova nemocnica. Fakultna nemocnica Trnava mala v roku 2020 zadlZzenost 91,9
nemocnice pohybovala uz nad hranicou 100 %, pricom v roku 2024 dosiahla 103,5 %.
Rooseveltova nemocnica zaznamenala prekvapivo opacny posun a to postupny pokles
zadlZzenosti zo 141,8 % v roku 2022 na 119,8 % v roku 2023 a 109,2 % v roku 2024. Tento
vyvoj mbZe suvisiet s priaznivejSim pomerom medzi zadvazkami a aktivami v poslednych
sledovanych rokoch a taktiez mozno vdaka koordinovanému pristupu a fokusu na
zlepSenie hodnoty zadlZenia na Urovni manazmentu nemocnice.

Miera samofinancovania bola vo vsetkych sledovanych pripadoch zaporna. KedZe tento
ukazovatel vychadza z pomeru vlastného imania a aktiv, zdporné hodnoty suvisia so
zapornym vlastnym imanim nemocnic. NajnizSia hodnota bola zaznamenand pri
Univerzitnej nemocnici Bratislava v roku 2022, a to -108,8 %. Naopak, najvyssia, hoci
stale zaporna hodnota, bola pri Rooseveltovej nemocnici v roku 2024, ked' dosiahla -9,9
%. Tento rozdiel naznacuje, Ze pri Rooseveltovej nemocnici sa v zdvere sledovaného
obdobia podarilo aspori ¢iastocne zmiernit nepomer medzi vlastnym imanim, zavazkami
a aktivami, zatial Co pri Univerzitnej nemocnici Bratislava zostaval zaporny kapitalovy
zéklad vyrazne prehibeny.

Ukazovatel debt-to-equity bol ponechany ako doplnkovy udaj, avSak nebol uz dalej
pouzivany, kedZe sme zistili, Ze vSetky nemocnice maju zaporné vlastné imanie a jeho
interpretdcia je obmedzend. Zaporné hodnoty debt-to-equity v tejto tabulke nie su
znakom nizsej zadlZenosti, ale d6sledkom toho, Ze vlastné imanie bolo zaporné.

Vyrazny rozdiel bol zaznamenany pri Univerzitnej nemocnici Bratislava, ktora v roku 2021
dosiahla najvyssiu stratu, no v roku 2023 zaroven najvyssi kladny vysledok hospodarenia.
Vyraznejsi kladny vysledok bol v roku 2023 zaznamenany aj pri Rooseveltovej nemocnici,
a to 21,8 mil. eur. V sledovanom obdobi bol vysledok hospodarenia zaporny v 16 z 25
pozorovani. Stratu zaznamenala taktiez aj Univerzitna nemocnica Martin v roku 2020,
ked' vysledok hospodarenia dosiahol -22,2 mil. eur. Zaujimavym rokom bol 2023 kedy 4
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z 5 nemocnic vykazali kladny vysledok hospodarenia. Rok 2023 sa tak v ramci
sledovaného obdobia javi ako rok s najpriaznivejSim sihrnnym vysledkom hospodarenia
vo vzorke nemocnic. Pri porovnani rokov mozno vidiet vyrazné medzirocné vykyvy. Rok
2021 bol z hladiska vysledku hospoddarenia najmenej priaznivy, kedZe vsetkych pat
sledovanych nemocnic dosiahlo zaporny vysledok hospodarenia. Z hladiska
kumulovaného vysledku hospodarenia za celé obdobie 2020 az 2024 boli najvyssie
zaporné hodnoty zaznamenané pri Univerzitnej nemocnici L. Pasteura KoSice
kumulovany vysledok bol -51,1 mil. eur, naopak, Rooseveltova nemocnica dosiahla za
celé obdobie mierne kladny kumulovany vysledok hospodarenia priblizne 2,6 mil. eur.

Obrazok 2
Postavenie vybranych zdravotnickych zariadeni z hladiska likvidity a priemernej celkovej zadlZzenosti v
rokoch 2020 - 2024
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Zdroj: vlastné spracovanie

Na sihrnné porovnanie sledovanych nemocnic nadvazuje obrazok €. 2, ktory zndzornuje
postavenie vybranych zdravotnickych zariadeni graficky z hladiska beznej likvidity a
celkovej zadlzenosti v jednotlivych rokoch obdobia 2020 az 2024. Z grafu vyplyva, Ze
vacSina bodov sa nachadza pod hranicou bezinej likvidity 1,0 a suc¢asne nad hranicou
celkove] zadlzenosti 100 %. Najviac bodov v lavej hornej ¢asti grafu predstavuju
Univerzitnej nemocnice Bratislava a Univerzitnej nemocnice L. Pasteura KoSice.

Na doplnenie hodnotenia finanénej stability bola pouZitd Spearmanova korela¢na
analyza, ktorej ciefom bolo posudit vztah medzi ukazovatelmi likvidity, zadlZzenosti a
kapitalovej stability. Vysledky tejto analyzy su uvedené v tabulke €. 5.
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Tabulka 5
Vysledky Spearmanovej korelanej analyzy vztahu medzi likviditou, zadlZenostou a kapitalovou stabilitou
zdravotnickych zariadeni

Porovnavané premenné Spearmanovo p | p-hodnota Interpretacia
Bezna likvidita x Celkova o, , ,
. , -0,8529 <0,001 velmi silny negativny vztah
zadlZenost
Pohotova likvidita x Celkova o, , ,
. , -0,7790 <0,001 velmi silny negativny vztah
zadlZenost
OkamdZitd likvidita x Celkova .y , ]
. , -0,5998 0,0015 silny negativny vztah
zadlZenost
Bezna likvidita x Miera L, . ,
. . 0,8241 < 0,001 velmi silny pozitivny vztah
samofinancovania
Pohotova likvidita x Miera S, . ,
. ] 0,7720 <0,001 velmi silny pozitivny vztah
samofinancovania
OkamZita likvidita x Miera Y - ,
] ) 0,5869 0,0020 silny pozitivny vztah
samofinancovania
Cisty pracovny kapital x Celkova L, , ’
. , -0,9671 < 0,001 velmi silny negativny vztah
zadlZenost
Cisty pracovny kapital x Miera S, L ,
. . 0,9662 < 0,001 velmi silny pozitivny vztah
samofinancovania

Zdroj: vlastné spracovanie

Vysledky potvrdili existenciu Statisticky vyznamnych monoténnych vztahov medzi
analyzovanymi premennymi.

Medzi beZnou likviditou a celkovou zadlZzenostou bol zisteny velmi silny negativny vztah
(p=-0,8529, p <0,001). Podobne aj medzi pohotovou likviditou a celkovou zadlZzenostou
bol identifikovany velmi silny negativny vztah (p = -0,7790, p < 0,001).

Pri okamZitej likvidite bol vztah s celkovou zadlZzenostou taktieZ negativny a Statisticky
vyznamny, avsak s nizSou intenzitou (p = -0,5998, p = 0,0015).

Vo vztahu k miere samofinancovania sa preukazal velmi silny pozitivny vztah pri beZnej
likvidite (p = 0,8241, p < 0,001) aj pri pohotovej likvidite (p = 0,7720, p < 0,001). Aj
okamzitd likvidita wvykdzala Statisticky vyznamny pozitivny vztah s mierou
samofinancovania (p = 0,5869, p = 0,0020).

Osobitne vyrazné vysledky boli zistené pri Cistom pracovnom kapital, ktory vykazal vel'mi
silny negativny vztah s celkovou zadlZzenostou (p = -0,9671, p < 0,001) a stucasne velmi
silny pozitivny vztah s mierou samofinancovania (p = 0,9662, p < 0,001).

Tieto vysledky naznacuju, Ze priaznivejSia kratkodoba finan¢na pozicia nemocnic bola
uzko spojena s nizSou mierou zadlZzenosti a priaznivejSou kapitalovou Strukturou. Na
zaklade ziskanych vysledkov bola nulova hypotéza zamietnuta.

Napriek Statistickej vyznamnosti zistenych korelaénych vztahov je potrebné vysledky
interpretovat opatrne, kedZe ide o malu Ucelovo vybranu vzorku piatich verejnych
zdravotnickych zariadeni a korelacnd analyza sama osebe neumoZiuje vyvodzovat
kauzalne zavery. Korelacia dokazuje suvislost, nie pric¢inny G¢inok. Nemozno tvrdit, Ze

136



Trendy a vyzvy rodinného podnikania a ndstupnictva XII.
Trends and challenges of family business and succession XII.

vyssia likvidita spdsobuje niZsiu zadlZenost; oba ukazovatele mézu byt ovplyvnené
velkostou nemocnice, financovanim, oddlZzenim alebo jednorazovymi G¢tovnymi
zmenami.

Na zdvereCné porovnanie sledovanych zdravotnickych zariadeni bolo zostavené
poradové bodové hodnotenie. Jeho cielom je doplnit predchddzajucu analyzu o sihrnny
pohlad na to, ako sa jednotlivé nemocnice umiestiovali voli ostatnym nemocniciam v
sledovanom subore pri vybranych finan¢nych ukazovateloch pocas rokov 2020 az 2024.

Tabulka 6
Poradové bodové hodnotenie financnej pozicie zdravotnickych zariadeni v rokoch 2020 — 2024
Pohoto Okamii Cisty Celkova Miera Vysledok
Zdravotnicke BeZna . , v , . samofi- ¥ Spolu
zariadenie likvidita va ta pracovny | - zadlZe- nanco hospo- bod
likvidita likvidita kapital nost . darenia v
vania
FNsP F. D 24 24 24 21 20 22 18 153
Roosevelta BB
FN Trnava 20 20 16 23 25 23 19 146
UN Martin 14 12 12 16 15 15 16 100
UN L. Pasteura 9 9 15 10 8 8 12 71
KoSice
UN Bratislava 9 11 10 5 7 7 11 60

Zdroj: vlastné spracovanie podla udajov z Registra uctovnych zdavierok

Pri kazdom ukazovateli a v kazdom roku boli nemocnice zoradené podla dosiahnutej
hodnoty. Nemocnica s najpriaznivejSou hodnotou ziskala 5 bodov, druha nemocnica 4
body, tretia 3 body, Stvrtd 2 body a nemocnica s najmenej priaznivou hodnotou 1 bod.
Pri ukazovateloch likvidity, Cistého pracovného kapitdlu, miery samofinancovania a
vysledku hospodarenia bola za priaznivejsSiu povazovana vyssia hodnota. Pri celkovej
zadlZzenosti bola za priaznivejSiu povazovana nizsia hodnota. Ukazovatel debt-to-equity
nebol do bodového hodnotenia zahrnuty, kedZe pri zapornom vlastnom imani ma
obmedzenu interpretacnu hodnotu a nie je vhodny.

NajvyssSie celkové bodové hodnotenie dosiahla Fakultna nemocnica s poliklinikou F. D.
Roosevelta Banska Bystrica, a to 153 bodov. Tato nemocnica dosahovala najlepSie
umiestnenia najma pri ukazovateloch likvidity, Cistého pracovného kapitalu a miery
samofinancovania. Druhé najvyssSie skére dosiahla Fakultnd nemocnica Trnava so 146
bodmi. Jej vysledok bol podporeny najma priaznivejSim postavenim pri celkovej
zadlZenosti a Cistom pracovnom kapitali. NizSie bodové hodnotenie dosiahli Univerzitna
nemocnica L. Pasteura KoSice so 71 bodmi a Univerzitna nemocnica Bratislava so 60
bodmi. Tieto nemocnice sa pri viacerych ukazovatefoch a vo viacerych rokoch
umiestnovali v porovnani s ostatnymi sledovanymi nemocnicami na menej priaznivych
pozicidch a zaroven medziroCne nezaznamenali postupné zlepSenie v sledovanych
udajoch.

4 Diskusia

Vysledky analyzy umoznili odpovedat na vyskumnu otdzku ¢lanku. Vybrané zdravotnicke
zariadenia v rokoch 2020 az 2024 nevykazovali jednotnu uroven financnej stability.
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Najslabsia financna pozicia bola identifikovana pri Univerzitnej nemocnici Bratislava a
Univerzitnej nemocnici L. Pasteura KoSice, kde sa pocas celého sledovaného obdobia
opakovane spadjali nizka likvidita, zaporny cCisty pracovny kapital, vysoka celkova
zadlZenost a zaporné vlastné imanie. Naopak, relativne priaznivejsie postavenie dosiahla
Fakultna nemocnica s poliklinikou F. D. Roosevelta Banska Bystrica a v niektorych
ukazovateloch aj Fakultna nemocnica Trnava. Spolo¢nym znakom vacsiny sledovanych
pozorovani pod hodnotou 1 a zaporny Cisty pracovny kapital bol zaznamenany v 23 z 25
pozorovani. To poukazuje na to, Ze obezny majetok nemocnic ¢asto nepostacoval na
krytie kratkodobych zavazkov. Vynimkou bol rok 2024 pri Univerzitnej nemocnici Martin
a Rooseveltovej nemocnici, ktoré ako jediné prekrocili hodnotu beznej likvidity 1 a
zaroven dosiahli kladny Cisty pracovny kapital.

Druhou vyznamnou oblastou rizika bola zadlZzenost. Celkova zadlZenost presiahla hranicu
100 % vo vacsine sledovanych pozorovani, pricom najnepriaznivejsie hodnoty dosahovali
Univerzitnd nemocnica Bratislava a Univerzitnd nemocnica L. Pasteura KoSice. Pri tychto
nemocniciach sa zadlZenost pohybovala priblizne na uUrovni dvojnasobku aktiv, ¢o
poukazuje na vyraznu kapitdlovi nerovnovahu. PriaznivejSie hodnoty zadlZzenosti
dosahovala najmd Fakultna nemocnica Trnava, zatial ¢o Rooseveltova nemocnica
zaznamenala v zavere sledovaného obdobia postupné znizenie zadlZenosti.

Vysledky Spearmanovej korelacnej analyzy podporili zaver, Ze kratkodobd platobna
schopnost a dlhodobejsia kapitadlova stabilita nemocnic boli vzdjomne prepojené.
Negativny vztah medzi ukazovatelmi likvidity a celkovou zadlZzenostou naznaduje, Ze
nemocnice s priaznivejSou likviditou vykazovali spravidla nizSiu mieru zadlZzenosti.
Osobitne vyznamny bol Cisty pracovny kapital, ktory velmi silno negativne koreloval s
celkovou zadlZzenostou a velmi silno pozitivne s mierou samofinancovania. Na zaklade
tychto vysledkov bola nulovd hypotéza zamietnutd a mozno konstatovat, Ze medzi
likviditou a zadlZenostou existovala v sledovanej vzorke Statisticky vyznamna monoténna
zavislost.

Rozdiely medzi nemocnicami potvrdilo aj poradové bodové hodnotenie. Najvyssie skore
dosiahla Rooseveltova nemocnica, ktora mala v ramci sledovanej vzorky najpriaznivejsie
relativne postavenie najma pri ukazovateloch likvidity, Cistého pracovného kapitdlu a
miery samofinancovania. Druhé najvysSie skore dosiahla Fakultnd nemocnica Trnava,
najma vdaka priaznivejSim hodnotam zadlZzenosti a Cistého pracovného kapitdlu.
Naopak, Univerzitna nemocnica Bratislava a Univerzitnd nemocnica L. Pasteura KoSice
dosiahli najnizsie bodové hodnotenie, ¢o potvrdzuje, Ze ich nepriazniva financna pozicia
sa prejavovala vo viacerych ukazovateloch stuéasne.

Zaver

Predkladany ¢lanok sa zameral na hodnotenie finan¢nej stability 5 zdravotnickych
zariadeni v Slovenskej republike v obdobi rokov 2020 az 2024. Na zaklade uctovnych
Udajov z Registra uctovnych zavierok boli analyzované ukazovatele likvidity, zadlZzenosti,
Cistého pracovného kapitalu, vlastného imania a vysledku hospodarenia. Cielom bolo
posudit, do akej miery tieto ukazovatele poukazuju na finanénu stabilitu sledovanych
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nemocnic. Na zdklade vykonanej analyzy mozno konstatovat, Ze financnda stabilita
sledovanych zdravotnickych zariadeni bola vo vacsine pripadov oslabena. Najvyraznejsie
problémy sa prejavili v nizkej likvidite, zapornom cistom pracovnom kapitali, vysokej
zadlZzenosti a zapornom vlastnom imani. Vyskumna otazka bola zodpovedana tym, Ze
vybrané zdravotnicke zariadenia nevykazovali jednotnu udroven financnej stability.
NajnepriaznivejSiu poziciu vykazovali Univerzitnd nemocnica Bratislava a Univerzitna
nemocnica L. Pasteura KoSice, zatial ¢o relativne priaznivejSie postavenie dosiahla
Fakultnd nemocnica s poliklinikou F. D. Roosevelta Banska Bystrica a v niektorych
ukazovateloch aj Fakultna nemocnica Trnava ¢i Martin. Vysledky zaroven potvrdili, Ze
likvidita a zadlZenost su v sledovanej vzorke vzajomne prepojené. Spearmanova
korelatna analyza preukazala Statisticky vyznamné monoténne vztahy medzi
ukazovatelmi likvidity, celkovou zadlZenostou, mierou samofinancovania a Cistym
pracovnym kapitdlom. Na zaklade tychto vysledkov bola nulova hypotéza zamietnuta.
Mozno teda konstatovat, Ze vyssia Uroven likvidity bola v sledovanej vzorke spojena s
nizsou mierou zadlZenosti a priaznivejSou kapitalovou poziciou nemocnic.

Ziverom mozno uviest, Ze financnl stabilitu verejnych zdravotnickych zariadeni
nemozno hodnotit prostrednictvom jedného ukazovatela ako uvadza literatura, zaroven
sme potvrdili, Ze nemocnice sa od seba odliSuju aj na takej malej vzorke ako je Slovensko.
Prinos ¢lanku spociva v prepojeni hodnotenia kratkodobej finan¢nej pozicie nemocnic s
hodnotenim ich kapitalovej Struktury a v doplneni deskriptivnej analyzy o korela¢né
overenie vztahu medzi likviditou a zadlZenostou. Pre prax vysledky naznacuju, Ze
hodnotenie verejnych nemocnic by nemalo byt zaloZené iba na vseobecnom
konstatovani o nepriaznivom finanénom stave celého zdravotného sektora, ale na
konkrétnych ukazovateloch a ich vyvoji v €ase. Pri Rooseveltovej nemocnici a Ciastocne
pri Univerzitnej nemocnici Martin bolo v zavere sledovaného obdobia zaznamenané
zlepSenie vybranych ukazovatelov, zatial ¢o pri Univerzitnej nemocnici Bratislava a
Univerzitnej nemocnici L. Pasteura KoSice pretrvavala vyraznejsia finan¢na nerovnovaha
a zhorsenie.
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THE INFLUENCE OF FINANCIAL DECISION-MAKING ON THE
INTRODUCTION OF INNOVATIONS IN RURAL ENTERPRISES

Veronika Volfovad

Abstract

This thematic synthesis summarizes relevant professional literature published in the last
10 years in the Web of Science database. The aim is to map the current state of
knowledge on the influence of financial decision-making in connection with the
implementation of innovations in rural enterprises. The analysis identifies three main
thematic areas: factors that influence rural entrepreneurs in their financial decision-
making regarding innovation activities, forms of financing that rural enterprises use to
finance innovation activities, and barriers that make it difficult for rural enterprises to
draw funds for the implementation of innovations. Key findings indicate that the most
significant factor influencing financial decision-making in rural enterprises is the human
factor, that rural enterprises use bank loans most of all from formal forms of foreign
capital, and that the greatest barriers for rural enterprises are poorly allocated or
insufficient government support, the marginalization of specific groups, etc.

JEL classification: G32, 031, Q14
Keywords: financial decision-making, rural enterprises, innovations

Introduction

Financial decision-making in rural enterprises is one of the important determinants that
influence the implementation of innovations. Innovation represents a key factor in
achieving their financial sustainability and competitiveness. This is confirmed by Kaur
(2026), who found that capital investments determine the financial success of
innovations. The following literature review therefore focuses on the influence of
financial decision-making on the implementation of innovations in rural enterprises,
with the most frequent subjects of research being rural enterprises operating in the
agricultural sector. The main subject of the literature review was rural enterprises, as
they are still receiving little attention in scientific research. At the same time, the
literature review was not focused on a specific area, but examined the issue from a global
perspective, therefore the text summarizes articles focusing on the area of Great Britain,
China, Canada, the USA, Africa and Europe. The aim is to provide an overview of the
knowledge that has been researched and published on this issue and to identify the main
areas that have an impact on the financial decision-making of rural enterprises.

1 Current state of the solved problem at home and abroad

In connection with the topic, it is also necessary to define the basic concepts that were
used during the literature search. These are primarily rural enterprises, innovation and
financial decision-making. Rural enterprises are considered business groups that
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significantly contribute to the national economy (Kamar and Ali, 2023). A typical feature
of rural enterprises is not only their geographical location but also their connection to
the local environment, which involves the use of local resources and an irreplaceable
contribution to the local community (Rachwat, 2022). As mentioned by Beckmann et al.
(2023), rural enterprises also play an important role in the sustainable development of
rural areas, in supporting innovation, and they contribute to preventing rural
depopulation by creating new jobs.

Innovations provide businesses with the opportunity to grow faster and be more
competitive. Therefore, it is important to focus research on the factors that determine
these innovative activities in rural enterprises (Gamito et al., 2021). Generally, rural
enterprises are not perceived as significantly innovative. They are characterized by
limited availability of resources and labor, poorer infrastructure, and also a limited
customer base (Steinerowska-Streb et al., 2019). Gamito et al. (2021) defined categories
of resources that generally shape the dynamics of rural innovation. These are natural
resources, cultural amenities, traditions, the rural population, and the territory.
According to the OECD (2025), innovations in rural areas have a positive impact on
society in adapting to global changes. Innovations in rural areas are not built on general
research and development but are specific, influenced, and driven by people and
creativity in a given place. Thanks to digitalization, automation, and Al, new business
models are emerging through which distance and resource unavailability can be
overcome.

Financial decision-making is a key process that an entrepreneur or business manager
deals with. This process consists of systematic consideration, analysis and selection of
the most appropriate options for the movement of cash in the company. The goal of
financial decision-making is to maximize the value of the company and minimize risks
(Mikova, 2008).

2 Research design and methodology

The main research method used for writing this article was thematic synthesis. This
method is characterized by formulating conclusions based on emerging findings. The
procedure for applying this method is as follows: first, the subject of the study is defined,
research objectives are set, and relevant basic information essential for formulating
synthetic conclusions is selected (MUNI, 2019). A literature search was conducted to
obtain data that was processed through thematic synthesis. The subject of the literature
search was rural enterprises. The aim was to find professional articles dealing with the
topic of the influence of financial decision-making on the implementation of innovations
in rural enterprises and to identify the main areas that the authors dealt with in this
context. The Web of Science database was used as a data source for the literature search.
The exact procedure for selecting articles included in the literature search was as follows:

e Data was selected specifically on 12. 6. 2026.

e Within the Web of Science Core Collection, the search term: the influence of
financial decision-making on the introduction of innovations in rural enterprises,
was used and the search was performed in the Topic field.
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e 100 results were found. These 100 results were further filtered by entering the
time range in which the articles were published. Specifically, these were articles
between 2016-2026.

e The type of searched contributions was also set to “articles” and “review
articles”.

e After including these criteria, 44 articles were found, which were subsequently
individually evaluated for their relevance to the research topic.

e Inthe final total, 22 articles were used in the literature search.

The articles were grouped into thematic areas in the context of writing a literature review
to determine what directions the authors are dealing with in relation to the issue and in
what areas there are research gaps. To achieve the research objective, the following
research questions were set: RQ1: What are the main areas that the authors dealt with
in relation to financing decisions on the introduction of innovations in a rural enterprise?
And 3 sub-research questions were set: SRQ1l: What key factors influence the financial
decisions themselves in rural enterprises on innovations? SRQ2: What forms of financing
do rural enterprises most often use to implement innovation plans? SRQ3: What main
barriers do rural enterprises face when trying to draw on funds?

The limits of the research are primarily in the narrowly specific query when searching for
relevant literary sources and also in the use of only one citation database. Future
research could focus on a broader literature search with multidimensional queries and
on exploring other recognized citation databases.

3 Result of the paper
3.1 Factors influencing financial decisions in rural enterprises

Innovation is one of the key factors helping rural enterprises achieve financial
sustainability. Rural enterprises usually use available resources, which are physical,
financial and human (Patoju and Swain, 2023). These resources further influence the
implementation of innovations in enterprises. It is financial resources and financial
decision-making that most influence the implementation of innovations. At the same
time, correctly allocated capital investments determine the future financial success of
innovations (Kaur, 2026). The positive impact of implemented innovations on the
profitability of a rural enterprise was also written about by Fanelli (2021), who examined
the impact of new technologies on small and medium-sized enterprises in Bulgaria, the
Czech Republic, Greece, Hungary, Italy, Latvia, Slovenia and the United Kingdom. His
results showed, among other things, that approximately 56% of rural small and medium-
sized enterprises that introduced new technology experienced a positive impact on their
profitability. If we return to the resources that enterprises use, it is necessary to stop not
only at financial resources. Human resources determine how financial resources are
strategically managed and allocated in a rural enterprise. As Obi-Anike et al. (2023)
emphasize, the financial information literacy of entrepreneurs or managers plays a role
here, which also affects the sustainability, performance and effectiveness of strategic
decision-making on innovations. Rural entrepreneurs are influenced in this decision-
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making by local media such as radio broadcasting, advertisements, etc. The financial
capabilities of rural entrepreneurs directly determine the success of the business. Yi et
al (2023) found that higher financial capabilities are positively correlated with the scale,
profitability and sustainability of rural businesses. In addition to the above-mentioned
financial capabilities and financial information literacy, it is important for rural
enterprises to correctly set the structure of their liabilities and the way in which they
cover their assets. This issue is examined in more detail by Bondina et al (2022), who
propose the optimal ratio of equity and debt capital. As they state, this optimization is
necessary to maximize profitability and minimize risk, which is to ensure the successful
implementation of the company's financial strategy.

3.2 Forms of financing innovation plans

Rural enterprises can use their own resources to finance innovation projects or use
foreign capital from so-called external sources of financing. In their articles, the authors
focus on both traditional and alternative forms of foreign capital used by rural
enterprises. Since micro, small and medium-sized enterprises may have a more limited
amount of financial resources that they could allocate to innovation activities, they most
often resort to traditional forms of financing. One of the most common forms of
traditional financing is bank loans. As Chen et al (2025) found, bank loans have a positive
impact on SMEs, as they help them alleviate the problem of limited financing for
innovation, in this case in the agri-food industry. At the same time, they provide them
with financial support for their innovation activities in connection with trade openness.
Research conducted by Khafagy et al (2024) also demonstrated that external financing
has a greater positive effect on rural enterprises. They also found that the lack of
competitors in the rural environment positively mitigates the impact of external
financing on business growth. Formal financing also has a positive effect, as it
significantly contributes to the growth of business performance, while informal financing
does not (Xiang et al, 2026). In addition to traditional forms, the development of digital
inclusive financing has also come to the fore in recent years, which, according to Li et al
(2025), significantly supports the innovation of agricultural enterprises, as it alleviates
financial constraints and strengthens the investment security of enterprises for long-
term research and development. This is also confirmed by Jiang el al. (2019) by finding
that improving the level of development of inclusive financing can better support
farmers' entrepreneurship. On the other hand, Yang and Li (2025) draw attention to the
fact that human capital and certain forms of digital inclusive financing can act as negative
moderators in certain cases. Another form of foreign capital are alternative sources of
financing, the use and greater acceptance of which would ensure better availability of
capital for agricultural enterprises and would support entrepreneurial and innovative
activities Njegomir et al (2017). Alternative forms of financing also have the ability to
mitigate the shortcomings resulting from the use of venture capital. (Fernandez-Vidal
and Alarcon, 2025) In connection with the use of external resources, businesses can use
forms of government support, or use the support of government support agencies or
community organizations that can help in the use of financial information, financing,
planning, etc. However, as Jagoda et al (2016) found in the Alberta region of Canada,
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rural entrepreneurs are more likely to not use these services, despite the fact that they
have noted the need for help in this area. The use of external forms of financing could
significantly help create stronger rural businesses. Several authors have also emphasized
in their articles the need to focus more financial support on supporting innovation in
rural businesses. For example, Kaur (2026) mentions that policymakers should prioritize
financing start-ups, which would help them accelerate the introduction of innovations.
Xiang et al (2026) emphasize the need to strengthen formal finance, adopt regionally
differentiated support strategies, and develop informal finance to support sustainable
rural entrepreneurship growth. Yi et al (2023) recommend providing financial education
to entrepreneurs, improving the financial environment, and trying to better link financial
services with factors such as technology, land, and labour. Fernandez-Vidal and Alarcon
(2025) also emphasize the importance of developing an innovation ecosystem and
designing the right financial structures.

3.3 Barriers to accessing innovation funding

As already mentioned, the introduction of innovations in rural enterprises carries a
motivation in the form of increasing the profitability of the enterprise (Fanelli, 2021). In
addition to the positive impact of innovations on rural enterprises, innovations have the
ability to help revitalize the countryside (del Olmo-Garcia et al, 2023). However, in
connection with the use of foreign capital, certain barriers have emerged for enterprises
that they face and that make access more difficult. For example, Eschker et al (2017)
found that some groups are disadvantaged when applying for financial support. These
are mainly female-owned enterprises, family businesses and businesses with Hispanic
owners, which face difficulties in obtaining funds to support innovations. Another barrier
to drawing funds for the introduction of innovations is also the different availability of
government support within localities. Therefore, the authors Ogujiuba et al (2022)
emphasize the need for a more equitable distribution of support in favour of rural areas.
It is the exclusion of some areas that significantly reduces business plans and innovation
activity in rural areas Wang and Wang (2025). Kucher (2020) even points out the often-
missing state support for innovative entrepreneurship, finding this fact to be one of the
most significant obstacles. In addition to the above, another barrier is the fact that some
rural companies do not want to invest in innovation due to the unpredictability of future
product prices, monopolization of markets, control of power or justice (Malysh et al
(2022).

4 Discussion

Through the thematic synthesis of current professional literature, the set research
questions were answered. In connection with answering the main research question
(RQ1), three main areas were identified that the authors addressed in their articles. The
first area is the factors that influence rural entrepreneurs in making financial decisions
regarding innovation activities. The second area is the forms of financing that rural
enterprises use to finance their innovation activities. The third area is the barriers that
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make it difficult for rural enterprises to draw funds for the implementation of
innovations.

Through sub-question number 1 (SRQ1), it was found that the way in which rural
enterprises decide on the financing of innovation projects is influenced by several
factors. These factors are financial, human and physical, with human factors being
considered the most important (Patoju and Swain, 2023). These mainly stem from the
person of the entrepreneur or manager himself, who is responsible for the strategic
management of financial resources in the enterprise and decides on their allocation
(Obi-Anike et al., 2023). In addition to factors, the availability of financial resources in a
rural enterprise also influences financial decisions, and the importance of paying
attention to the correct ratio of equity and debt capital emerged (Bondina et al., 2022).

The literature search also provided an answer to sub-question number 2 (SRQ2)
examining what forms of financing rural enterprises most often use to implement
innovation plans. It was found that rural enterprises most often use formal forms of
financing to finance innovation activities from external sources, namely in the form of a
bank loan (Chen et al., 2025). This will be due primarily to the fact that in economic
theory, foreign capital, for example in the form of a bank loan, which is most available to
small and medium-sized enterprises, is cheaper than equity capital. It is cheaper mainly
due to tax savings on interest and lower risk for creditors. Other forms of financing
showed that rural enterprises can use alternative forms of financing or draw, for
example, subsidies from government support (Njegomir et al., 2017; Jagoda et al., 2016).
However, it is precisely with these forms of financial support that several authors have
identified barriers that rural enterprises encounter. This leads us to the third sub-
guestion (SRQ3), which aimed to identify the barriers that rural businesses face when
trying to draw on funds. These barriers include, for example, insufficient or poorly
allocated government support, disadvantage of certain minorities in approving
applications for any form of financial support, market uncertainties or unequal access to
resources (Kucher, 2020; Eschker et al., 2017; Malysh et al., 2022; Wang and Wang,
2025). The literature review showed that rural businesses are given little attention in the
area of supporting the financing of innovation activities not in the context of a local scale,
but on a global scale. Given the fact that there is an outflow of population from rural
areas, targeted support for rural businesses could, as already mentioned, support the
revitalization of these areas (del Olmo-Garcia et al., 2023) and at the same time help to
kick-start their better economic performance and mitigate the outflow of population,
which would also have a positive impact on the local community.

Conclusion

The article provided an overview of the main areas covered by the authors in their
articles over the past 10 years related to the topic of the influence of financial decision-
making on the implementation of innovations in rural enterprises. A total of 22 relevant
professional articles from the Web of Science database were summarized as part of the
literature search. The limits of the research are primarily in the narrowly specific query
when searching for relevant literary sources and also in the use of only one citation
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database. Future research could focus on a broader literature search with
multidimensional queries and on exploring other recognized citation databases.
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FINANCIAL AND COST BARRIERS TO DIGITAL TRANSFORMATION IN
HEALTHCARE FACILITIES: A SYSTEMATIC LITERATURE REVIEW BASED ON
THE PRISMA METHODOLOGY

Sofia Zavackd — NadezZda Jankelovd

Abstract

Digital transformation has become one of the key priorities in the development of
modern healthcare systems. Despite its expected benefits, the implementation of digital
technologies is often limited by financial and cost-related barriers that influence
investment decisions and the long-term sustainability of digital transformation. The aim
of this study is to systematically identify and synthesize the financial and cost-related
barriers to digital transformation in healthcare organizations through a systematic
literature review based on the PRISMA methodology, using studies retrieved from the
Web of Science database. The review included 24 studies published between 2022 and
2026 that met the predefined inclusion criteria. The findings identified five major
financial barriers related primarily to healthcare financing and reimbursement
mechanisms, as well as five recurrent cost-related barriers associated with the
implementation and operation of digital technologies. The results indicate that digital
transformation is constrained not only by high implementation costs but also by
systemic shortcomings in financing and reimbursement models. These findings provide
an overview of the main economic challenges associated with digital transformation and
may support healthcare managers and policymakers in financial planning, investment
decision-making, and the development of more sustainable financing mechanisms for
digital health technologies.

JEL classification: H51, 118, 033
Keywords: digital transformation; healthcare; financial barriers

Introduction

Digital transformation in healthcare represents an important component of the
modernization of healthcare systems and is closely associated with the development of
digital technologies that are changing the organization, management, and delivery of
healthcare services (Bocean & Vadrzaru, 2025; Kludacz-Alessandri et al., 2025). The
implementation of solutions such as electronic health records, telemedicine, artificial
intelligence, and the Internet of Things requires not only technological readiness but also
appropriate economic conditions to support their adoption and long-term operation
(Duncan et al., 2022).

The existing literature on digital transformation has focused primarily on the clinical
benefits of digital technologies, technological innovation, and organizational change.
Considerably less attention has been paid to the economic aspects of implementation,
although financial resources and implementation costs are among the key factors
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influencing the adoption and long-term sustainability of digital technologies in
healthcare organizations.

The aim of this study is to identify and synthesize the financial and cost-related barriers
to digital transformation in healthcare organizations through a systematic literature
review based on the PRISMA methodology. To achieve this aim, the following research
guestion was formulated: "What are the main financial and cost-related barriers
hindering digital transformation in healthcare organizations?" The review seeks to
identify the most frequently reported financial and cost-related barriers and synthesize
the available evidence to provide a comprehensive overview of the economic challenges
associated with the implementation of digital technologies in healthcare organizations.

1 Current state of the solved problem at home and abroad

The COVID-19 pandemic significantly accelerated the digital transformation of
healthcare, as digital technologies ensured the continuity of healthcare delivery during
periods when in-person visits to healthcare organizations were restricted (Mauro et al.,
2024). Healthcare digitalization has also been promoted by European Union initiatives,
particularly the Digital Decade 2030 strategy, which sets the direction for the further
development of digital public services, including healthcare. One of its objectives is to
ensure that all European Union citizens have access to electronic health records by 2030
(European Court of Auditors, 2024). Consequently, digital transformation has become
one of the key priorities in the development of modern healthcare systems, contributing
to improvements in the quality, efficiency, safety, and accessibility of healthcare services
(Natakusumah et al., 2022). Furthermore, the development of digital healthcare is based
on the principles of Industry 4.0 (Basulo-Ribeiro & Teixeira, 2024) and Industry 5.0,
which promote the adoption of digital technologies to develop sustainable, patient-
centered healthcare systems(Fogaca et al., 2025; Golovianko et al., 2023; Sindhwani et
al., 2022).

Despite its expected benefits, the implementation of digital technologies remains a
financially demanding process (Gentili et al., 2022; Nguyen et al., 2024). The adoption of
digital solutions requires substantial upfront investments in hardware, software, and
digital infrastructure (Faujdar et al., 2025; Hollander et al., 2025), while additional costs
arise from staff training, system maintenance, and workflow redesign (Donovan et al.,
2023; Insani et al., 2025). Beyond these direct implementation costs, the literature
identifies several systemic financial barriers. Among the most significant is the wrong
pocket problem, whereby one stakeholder bears the implementation costs while
another benefits from the resulting financial gains (Nguyen et al., 2024; Rakers et al.,
2023; Vesty et al., 2023). Other important barriers include activity-based funding models
that inadequately reward the benefits of digital technologies, the lack of sustainable
reimbursement mechanisms, and lower reimbursement rates for telemedicine services
compared with in-person care (Huang-Ku et al., 2025; Nguyen et al., 2024).

Current research primarily focuses on the clinical benefits of digital technologies, their
cost-effectiveness, and the evaluation of individual implementation projects. Financial
and cost-related barriers are generally mentioned only marginally as part of broader
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technological or organizational determinants of implementation. Nevertheless, these
barriers may represent important factors influencing investment decision-making and
the successful implementation of digital technologies in healthcare organizations. A
systematic synthesis focusing specifically on the financial and cost-related barriers to
digital transformation in healthcare organizations is therefore lacking. Accordingly, the
aim of this systematic literature review, conducted in accordance with the PRISMA
methodology, is to identify and synthesize the available evidence on the financial and
cost-related barriers to digital transformation in healthcare organizations.

2 Research design and methodology

A systematic literature review was conducted according to the PRISMA guidelines, with
the standard procedure appropriately simplified since the search for relevant sources
was limited to a single database. The aim of the review was to identify and analyze the
financial and cost barriers to implementing digital transformation in healthcare facilities.
To this end, the following research question was formulated: What are the main financial
and cost-related barriers hindering digital transformation in healthcare organizations?

The search for relevant publications was conducted using the Web of Science database
on 14.6.2026. Web of Science was selected due to its multidisciplinary coverage and
high-quality indexing of peer-reviewed journals. To identify relevant studies, the
following search string was used: TS=(("digital health" OR "digital transformation" OR
"Healthcare 4.0" OR "Healthcare 5.0" OR eHealth OR "smart hospital*") AND (hospital*
OR "healthcare facilit*" OR "health system*")) AND TS=("financ*" OR "cost*" OR
"investment*" OR "reimbursement*" OR "funding" OR "economic evaluation*" OR
"return on investment" OR "budget*") AND TI=(financ* OR cost* OR invest* OR
econom®* OR reimburs* OR budget* OR fund*). Using the above search string, a total of
184 records were identified in the Web of Science database. The identified records were
subsequently screened using the eligibility criteria presented in Table 1.

Table 1
Eligibility criteria for the selection of scientific publications
Criterion Specification
Time period 2022-2026
Document type Research articles; Review articles
Access type Open access
Language English

Source: Authors' own elaboration

After applying the eligibility criteria, 102 publications were included in the screening
process. In the first screening stage, 31 publications were excluded based on their titles.
In the second stage, the abstracts of the remaining studies were assessed, resulting in
the exclusion of a further 38 publications due to their lack of relevance to the research
topic. Consequently, 33 full-text articles were assessed for eligibility. Following a detailed
full-text review, seven studies were excluded, including one due to the unavailability of
the full text and six because they did not meet the scope of the systematic review. The
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final sample comprised 24 studies. The complete study selection process is illustrated in
the PRISMA flow diagram (Figure 1).

Figure 1
PRISMA Flow Diagram of the Study Selection Process
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Source: own elaboration, according to (Page et al., 2021)

Relevant data on financial and cost-related barriers were extracted from the full texts of
the included studies. The extracted data were then analyzed using qualitative content
analysis and grouped into thematic categories based on recurring patterns identified
across the included studies.

To provide additional context for the findings, the results of the systematic review were
supplemented with statistical data from the OECD Health Working Papers and the
European Court of Auditors Special Report, which offer insights into financial and
investment trends in healthcare digitalization.

3 Research results

This section presents the findings of the systematic literature review, organized into
three parts. The first provides an overview of the characteristics of the included studies
(N = 24), including their geographical distribution, study design, level of analysis, and
publication source (Table 2). The second presents the most frequently reported financial
barriers to digital transformation in healthcare organizations (Table 3), while the third
summarizes the most frequently reported cost-related barriers identified across the
included studies (Table 4).
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Table 2
Characteristics of the Included Studies

Author / Year Country Study Design Level of Analysis Source
(Rakers et al., 2023) Netherlands Quialitative study (interviews) Reimbursement system Health Policy and Technology
(Schwander et al., 2026) Global Narrative review Investment decision-making Health Policy and Technology
(Helldén et al., 2023) Global Rewew'of f'undmg Donor and health system financing The Lancet Digital Health
applications
(De Sario Velasquez et al., . . Cost-effectiveness of digital Mayo Clinic Proceedings: Digital
2024) Global Systematic review technologies Health
Asia-Pacific J | of Health
(Dany & Pribadi, 2025) Global (Indonesia) Bibliometric analysis Trends in hospital financing sla-raciic Journat ot fiea
Management
(Ye et al., 2026) China Mixed-method case study Financial management of hospital | Risk Managemen't and Healthcare
groups Policy
(Faujdar et al., 2025) India Cost analysis Primary healthcare Indian Journal of Medical Research
(Boriani et al., 2022) Europe Expert surveY and data National reimbursement systems Europace
mapping
(Nanyonga et al., 2026) Sub-Saharan Africa Review Health system financing strategies Frontiers in Public Health

(Hollander et al., 2025)

United States

Expert panel discussion

Return on investment for
healthcare management

Telemedicine Reports

Implementation of digital

Journal of Medical Internet

(Schuetze et al., 2023) Tanzania Qualitative study (interviews) . .
financing Research
(Walter et al., 2023) United States . Quantltz.mve' study Impact of virtual care Journal of Medical Internet
(Difference-in-Differences) Research
. . . . Journal of Medical Internet
(Insani et al., 2025) Global Systematic review Economic impact
Research
Public reimb t models f J | of Medical Int t
(Huang-Ku et al., 2025) Global Scoping review and interviews ublicrem ursem.er\ modets for ournatol Medicatinterne
telemedicine Research
E ic decision-maki f J | of Medical Int t
(sapanel et al., 2025) Global Qualitative study conomic decision-making o ournal of Medical Interne
technology developers Research
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(Vesty et al., 2023)

Australia / Europe

Quialitative field study

Accounting models and

Meditari Accountancy Research

digital health technologies

investment
(Kessel et al., 2023) Eight EU countries and Scoping review National strategic reimbursement JMIR mHealth and uHealth
Israel models
(Ikoona et al., 2026) Africa Framework development Sustalnablll'ty of health informatics JMIR PUb|IC' Health and
investments Surveillance
(Wilson et al., 2023) Kenya / Rwanda Qualitative case studies Services fg(r):enrl;/g;sal health BMC Health Services Research
. Economic evaluation of digital .
(Nguyen et al., 2024) Australia Framework development hospitals BMC Health Services Research
Health R h Poli d
(Nadigel et al., 2025) Canada Research impact assessment National funding programmes ea essjjtr:ms olicy an
(Donovan et al., 2023) Global Systematic review Implementation costs in hospitals Implementation Science
. . Evaluation of electronic medical S -
(Nguyen et al., 2022) Global Scoping review records (EMRs) npj Digital Medicine
. . . Regulation and reimbursement of S -
(Mathias et al., 2024) Global Policy perspective npj Digital Medicine

Source: own elaboration
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3.1 Characteristics of the included studies

Following the methodological procedure of the systematic literature review, a final set
of studies was identified for analysis. To provide a clearer overview of the included
studies, their key characteristics are summarized in Table 2.

The analysis of the included studies showed that the financial and cost-related barriers
to digital transformation are examined at multiple levels of the healthcare system,
ranging from individual healthcare organizations to national financing and
reimbursement mechanisms, as well as international and donor funding in developing
countries. This diversity indicates that the financial barriers to implementing digital
technologies are systemic in nature and affect the healthcare system at multiple levels.

Based on the content analysis of the included studies, the most frequently reported
financial and cost-related barriers to digital transformation in healthcare organizations
were identified. These barriers are summarized in Tables 3 and 4.

3.2 Financial barriers

The content analysis identified several recurring financial barriers to digital
transformation in healthcare organizations. These barriers primarily relate to healthcare
financing and reimbursement mechanisms that influence the implementation and
sustainability of digital technologies. The five most frequently reported financial barriers
identified across the included studies are presented in Table 3.

Table 3
Most Frequent Financial Barriers to Digital Transformation

Financial Barrier

Description

Authors

Wrong Pocket
Problem

Implementation costs are borne by
one entity, while the financial
benefits accrue to another.

(Nguyen et al., 2024; Rakers et al.,
2023; Vesty et al., 2023)

Lack of Structural
Reimbursement

Digital innovations lack sustainable
reimbursement mechanisms and
permanent payment codes.

(Boriani et al., 2022; Huang-Ku et al.,
2025; Kessel et al., 2023; Rakers et
al., 2023)

Unproven Return on
Investment (ROI)

Limited evidence on long-term cost-
effectiveness and financial returns
creates investment uncertainty.

(Hollander et al., 2025; Insani et al.,
2025; Nguyen et al., 2024;
Schwander et al., 2026)

Lower
Reimbursement
Rates

Telemedicine and virtual services are
often reimbursed at lower rates than
in-person care.

(Huang-Ku et al., 2025; Kessel et al.,
2023; Rakers et al., 2023)

Volume—Value
Mismatch (Activity-
Based Funding)

Activity-based payment models
reward service volume rather than
efficiency and prevention.

(Huang-Ku et al., 2025; Nguyen et al.,
2024; Vesty et al., 2023)

Source: own elaboration

As shown in Table 3, the identified financial barriers are primarily associated with
systemic shortcomings in healthcare financing and reimbursement mechanisms. The
most frequently reported barrier was the wrong pocket problem, whereby one
stakeholder bears the implementation costs while another benefits from the resulting
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financial gains (Rakers et al., 2023; Nguyen et al.,, 2024; Vesty et al., 2023). Other
commonly reported barriers included the lack of sustainable reimbursement
mechanisms for digital health technologies, lower reimbursement rates for telemedicine
services, uncertainty regarding the long-term return on investment, and activity-based
funding models that prioritize service volume over efficiency (Boriani et al., 2022; Huang-
Ku et al., 2025; Hollander et al., 2025; Insani et al., 2025; Nguyen et al., 2022; Kessel et
al., 2023). The persistence of these reimbursement-related barriers may also be
associated with broader weaknesses in the financial governance of healthcare
digitalization across the European Union. The European Court of Auditors (2024)
reported that only 8 of the 19 surveyed Member States maintain a comprehensive
overview of EU funding allocated to healthcare digitalization. Limited transparency in the
allocation and monitoring of these funds may, in turn, constrain the development of
sustainable reimbursement frameworks for digital health technologies (European Court
of Auditors, 2024).

These findings suggest that the financial barriers to digital transformation in healthcare
are not isolated organizational challenges but rather the result of systemic financing and
reimbursement mechanisms that continue to reward service volume rather than value.

3.3 Cost barriers

While the previous section focused on financial barriers related to healthcare financing
and reimbursement, the included studies also reported several recurring cost-related
barriers associated with the implementation of digital technologies. These barriers
mainly reflect the direct costs of technology adoption and operation. The five most
frequently reported cost-related barriers are summarized in Table 4.

Table 4
Most Frequent Cost Barriers to Digital Transformation

Cost Barrier Description Authors

High initial costs for hardware, | (Faujdar et al., 2025; Hollander et
High Upfront Investment | software, and digital infrastructure, | al., 2025; Insani et al., 2025;
Costs which frequently exceed original | Nguyen et al., 2022)

budget projections.
Often the largest cost component, | (Donovan et al., 2023; Faujdar et
involving wages for software | al., 2025; Hollander et al., 2025;
developers, system engineers, data | Insani et al., 2025)

Specialized IT Labor and

Personnel -

managers, and technical support

teams.
Training and Change Resources required for staff training | (Donovan et al., 2023; Hollander
Management and workflow redesign. et al,, 2025; Insani et al., 2025)
Recurring Maintenance Ongoing costs for software licenses, | (Faujdar et al., 2025; Insani et al.,
& Licenses maintenance, and system updates. 2025; Rakers et al., 2023)
Productivity Loss Temporz?w'y decll'ne in staff | (Donovan et al., 2023; Nguyen et

. productivity  during  technology | al., 2022)

(Learning Curve) .

adoption.

Source: own elaboration
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The findings presented in Table 4 indicate that the most frequently reported cost-related
barrier was the high upfront investment in hardware, software, and digital infrastructure
(Insani et al., 2025; Nguyen et al., 2022; Hollander et al., 2025; Faujdar et al., 2023).
These findings are consistent with OECD data, which show that annual healthcare capital
expenditure on ICT equipment and software/databases increased by 5.6% and 7.2%,
respectively, between 2011 and 2023, reflecting the increasing investment required for
the development of digital healthcare infrastructure (Morgan & Mueller, 2026). These
costs are further compounded by ongoing expenditures related to specialized IT
personnel and salaries, staff training, system maintenance, and temporary productivity
losses during the adaptation to new technologies, which also require substantial time
commitments from both employees and management (Donovan et al., 2023; Faujdar et
al., 2023; Hollander et al., 2025; Rakers et al., 2023). These findings suggest that cost-
related barriers extend beyond initial investment costs and include the human,
operational, and organizational resources required throughout the implementation
process.

Overall, the findings indicate that the implementation of digital technologies in
healthcare organizations is influenced by both financial and cost-related barriers. While
financial barriers are primarily associated with healthcare financing and reimbursement
mechanisms, cost-related barriers reflect the substantial resources required for the
implementation and long-term operation of digital technologies. Identifying these
barriers provides valuable evidence to support more informed financial and investment
decision-making by healthcare managers, while also contributing to the development of
more effective financing mechanisms for digital transformation.

4 Discussion

The findings of this systematic review indicate that the financial barriers to digital
transformation in healthcare are primarily rooted in healthcare financing systems rather
than in the technologies themselves. The most prominent barrier identified was the
wrong pocket problem, which arises when one stakeholder bears the costs of
implementing digital technologies while another benefits from the resulting financial
gains. Rakers et al. (2023) describe this phenomenon as one of the main obstacles to
establishing sustainable reimbursement mechanisms for digital health technologies. This
argument is further supported by Vesty et al. (2023), who emphasize that the
distribution of costs and benefits across different levels of the healthcare system creates
conflicts in investment decision-making and reduces stakeholders' willingness to invest
in digital innovation. These findings suggest that successful digital transformation
requires not only adequate financial resources but also better alighnment of financial
incentives among healthcare stakeholders.

Reimbursement mechanisms represent another important determinant of digital
technology adoption. Huang-Ku et al. (2025) argue that telemedicine services are
frequently undervalued because reimbursement systems often assume that virtual care
requires fewer resources than face-to-face consultations. Rakers et al. (2023)
complement this perspective by showing that financial incentives in many healthcare
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systems remain explicitly designed to reward in-person physician visits rather than digital
service delivery. While Huang-Ku et al. (2025) and Boriani et al. (2022) propose aligning
reimbursement rates for digital services with those for conventional healthcare, Vesty et
al. (2023) and Nguyen et al. (2024) argue that reimbursement reform alone is unlikely to
be sufficient. Instead, they advocate a transition toward value-based payment models
that reward healthcare outcomes rather than service volume. This interpretation is
consistent with the findings of the present review, in which the mismatch between
activity-based funding and the value generated by digital technologies emerged as one
of the most frequently reported financial barriers.

The review also demonstrates that investment decisions are substantially influenced by
uncertainty regarding the economic value of digital technologies. Nguyen et al. (2022)
criticize the widespread reliance on cashable return on investment (ROI) when
evaluating digital health investments, arguing that this approach captures only directly
measurable financial savings while overlooking intangible benefits such as improved
quality of care, patient satisfaction, and organizational performance. Similarly,
Schwander et al. (2026) identify uncertainty regarding the long-term economic value of
digital technologies as one of the main factors discouraging investment in digital
transformation. Together, these findings suggest that conventional economic evaluation
methods may underestimate the broader value created by digital health technologies.

Regarding cost-related barriers, the findings confirm that high upfront investments in
hardware, software, and digital infrastructure remain a major challenge. Although Insani
et al. (2025) identify these investments as one of the largest cost components of digital
transformation, Donovan et al. (2023) argue that the dominant implementation costs
are often associated with human capital, particularly the salaries of IT specialists, staff
training, workflow redesign, and the time required for organizational adaptation. This
perspective is consistent with the findings of the present review, in which specialized IT
personnel, staff training, and temporary productivity losses were among the most
frequently reported cost-related barriers. Consequently, healthcare organizations should
consider not only the initial capital expenditure but also the long-term human,
organizational, and operational resources required throughout the implementation
process.

Overall, the findings indicate that financial and cost-related barriers are closely
interconnected. While financial barriers shape the economic incentives for adopting
digital technologies, cost-related barriers determine the organizational capacity to
implement and sustain them. Addressing only one of these dimensions is therefore
unlikely to accelerate digital transformation. Instead, successful implementation
requires financing models that align financial incentives with the value created by digital
technologies while also recognizing the long-term organizational resources needed to
support their adoption and sustainable use.

Conclusion

This systematic literature review identified the main financial and cost-related barriers
to digital transformation in healthcare organizations. Financial barriers were mainly
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related to healthcare financing and reimbursement mechanisms, particularly the wrong
pocket problem, the lack of sustainable reimbursement, and activity-based funding
models. Cost-related barriers were associated with the resources required for
implementation, including upfront investment, specialized IT personnel, staff training,
system maintenance, and temporary productivity losses. These findings provide an
overview of the main economic challenges that should be considered when planning and
implementing digital transformation initiatives in healthcare organizations.

Several limitations should be acknowledged. The review was based on a single database
(Web of Science), and only English-language open-access publications published
between 2022 and 2026 were included. In addition, data extraction and categorization
were performed by a single reviewer. Future research should include additional
databases, broader publication coverage, and longer time periods. Empirical studies
could further examine the identified barriers in different healthcare settings and support
the development of more effective financing and investment strategies for digital
transformation.
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jces and will publish a handbook on the integration of virtual reality into health care education. They also set up three regional virtual

reality labs to test different virtual reality use cases.

Project Budget

Duration

10

Partners

3

Pilots

sarcdate 04.2023 Project progress
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Project partnership

e

akingaom
e

SRR e

+

< " beljachiand
Begiek 20

X
ﬂv..n{ s K

R bt |

Gt yoad
e g b |
Siriase < i
A ,HEG.,.&J'%/ oo
C X o 3 T
Hpuarsi, o o Becgre

N e R ==
\ ~ ¢

Cotm s BVnIIpHA

e i s
adon st
g ]
¢ S %
Espana o Sed
3
3
; oy
4

4 = Loafet | © OpenStroethian

s
Project partner

University of
Economics in
Bratislava

Faculty of Business
Management

Address
Dolnozemska cesta 1/A
85235 Bratislava
Country

Slovakia (SK)

Web

www.euba.sk

Total partner budget
0 900 €



. Project overview
iterreg Co-funded by
Danube Region - the European Union

Start date: End date:
N .
SResT Status: ongoing

01 January 2024

30 June 2026

S

7 countries

80.00 % funded by

€1,540,470 budget

Interreg Funds

10 partners

SOCIALLY RESPONSIBLE SLOW FOOD TOURISM IN THE DANUBE REGION

The main objective of the SReST project is to promote “slow food” tourism in the
Danube region and enhance the employability of vulnerable groups by providing
solutions that enable the valorisation of agrobiodiversity and gastronomic heritage and
a fair distribution of generated benefits, including the well-being of the host
communities.

By focusing on agro-biodiversity, food heritage and local identity, the goal is to broaden
the socially responsible sustainable tourism offer and promote "slow food" tourism based
on the exploration of gastronomic traditions and the local communities that preserve
them. The project will help enhance local agricultural high-value chains while appreciating
natural and cultural diversity of partner regions.

SReST will develop joint solutions to enhance socio-economic development and promote
alternative models and competitive new tourism products of “slow food” itineraries
grounded in agrobiodiversity and food heritage, tested in different territorial contexts of
pilot regions. These solutions will not be limited to the local level, but will have a wider
impact in the Danube area. Therefore, the success of the project will be based on close
cooperation between partners from different countries and regions. You can learn more
about the project partners here.
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Project partners

Lead partner
Business Upper Austria

Mechatronics Cluster + Circular Economy
Team @ Plastics Cluster

Address

HafenstraBe 47-51
4020 Linz

Country

Austria (AT)

Web
https://www.biz-up.at

interies [ e

Duration

weae 06,2024
waae 11,2026

Project partner

ConPlusUltra Ltd

University of Economics in Bratislava

Chamber of Commerce and Industry of Pécs- Baranya

South Poland Cleantech Cluster Ltd.

STEP Rl science and technology park of the University of Rijeka Ltd.

Development and Training Centre for the Metal Industry - Metal
Centre Cakovec

MESAP Innovation Cluster

Science and Technology Park - Envipark

Bayern Innovativ

Cluster of Environmental Technologies Bavaria

Project partnership

S)
Project partner
University of

Economics in
Bratislava

Faculty of Business
management

Address
Dolnozemska cesta 1
85235 Bratislava
Country

Slovakia (SK)

Web

www.euba.sk

Total partner budget
174020 €
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Project overview

Circular design and development of Sustainable products in 4 key sectors in Central
Europe

The ongoing transition to a circular economy is not only a tedious obligation for the manufacturing industry. It also offers an opportunity to
develop innovative sustainable products. The CURIOST project helps small- and medium-sized companies in sectors like mechanics, packaging,
plastics, and construction to harvest the potential benefits. They help selected companies to co-develop tailor-made, innovative, sustainable and
circular product prototypes. The learnings are then aggregated into a universal strategy and action plans to accelerate the green transition in the
manufacturing industry.
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Project partners

Lead partner
Primorje-Gorski Kotar County

Administrative Department for Regional
Development, Infrastructure and Project
Management

Address
Adamiceva 10
51000 Rijeka
Country
Croatia (HR)
Web
www.pgz.hr

Apply Implement Library Contacts
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Duration

sunane 06,2024
casne 05,2027

Project partner

Alma Mater Studiorum - University of Bologna

Technical University limenau

bwcon

Chamber of Commerce and Industry of Slovenia

Pannon Business Network Association

University of Economics in Bratislava

Regional Development Agency in Bielsko-Biata

City Lucenec

Project partnership
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oL Vool University of
> Economics in
Bratislava

Faculty of Business
Management

Address
Dolnozemska cesta 1/8
85235 Bratislava

o . Count

oy i -l Slovakia (SK)

Web

fpm.euba.sk
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Total partner budget
286 428,83 €

Project overview

Enhancement of capacities of SMEs, public authorities and academia for digitalisation,
digital era-fit management and achievement of digital well-being.

The digital transformation offers new opportunities for companies but also increases complexity. Especially employees over 55 can suffer from
digital stress or burnout at the workplace. The Digi-B-Well project helps companies to transform and make employees fit for the digital age. The
partners upskill competences of managers, public authorities, and academia to better prevent digital stress and burnout. They develop and test
new tools to self-assess digital maturity an: gital transformation models in companies. In addition, a digitalisation strategy and action plans
ensure the uptake of their innovative solutions into broader policy and business practices.
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Personalized Approach to
Territorial Life and Career
Support

Your path begins where you are. Let us help you walk it with purpose.

Explore the Project

L~

Our Solution

PATHS introduces the Life Path Support Service (LPSS) model - a new approach to career
guidance that is local, inclusive, and tailored to the individual.

Instead of one-size-fits-all programs, LPSS offers:

Free, accessible services in small municipalities

Career workshops, camps, and internships rooted in self-awareness
Trained local mentors who provide personal guidance and support
A long-term strategy for sustainable regional development

This model is being piloted in communities across Hungary, Slovakia, Czech Republic, Romania,
Croatia, and Bosnia & Herzegovina - with expert support from Austria and Slovenia.

Project overview

Start date:

01 April 2025

interreg Co-funded by
Danube Region the European Union

N s
PATHS
End date:
Status: ongOi ng 31 March 2028

]

€2,516,726 budget

80.00 % funded by

Interreg Funds



Interreg Co-funded by
Europe the European Union

PERSIST

What did this project achieve?

This project will:

* Strengthen regions’ ability to deliver smart specialisation in a sustainable way.

* Develop and test new methods to move from the Entrepreneurial Discovery Process to
the Ongoing Discovery Process.

* Improve cooperation between authorities, businesses and researchers.

Enable inclusive decisions and make better use of regional resources.

« Boost innovation capacity and strengthen regional competitiveness.

Create stronger ecosystems and new opportunities that benefit both the economy and

society.

A few numbers

v
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1,793,584 € 01 May 2025- 12 partners
budget 31)Jul 2029

Project summary

Across Europe, regions face similar challenges. How can we build innovation systems that
endure - systems that meet today’s needs while paving the way for a sustainable future,
economically, socially, and environmentally?

This project helps regional authorities and agencies strengthen long-term cooperation
around smart specialisation.

Through practical frameworks and tools, it supports regions in creating strong, inclusive
networks with lasting commitment from key actors.

The project builds on engagement through the Entrepreneurial Discovery Process and
other participatory methods. This ensures that collaboration is rooted in real regional
needs and ambitions.

Who we are

Persist brings together nine partners from across Europe - regions, universities, and
development agencies working together for smarter, more sustainable regional growth.

¢ Region Jonkdping County (Sweden)

o Podkarpackie Region (Poland)

¢ Regional Development Agency of Khmelnytskyi oblast (Ukraine)
¢ University of Economics in Bratislava (Slovakia)

o Usti Region (Czech Republic)

e Regional Management Northern Hessen (Germany)

e University of Groningen (Netherlands)

e Business Innovation Center of Cartagena (Spain)

e Udhétim i Liré (Albania)

Together, we share knowledge, test new ideas, and build long-term cooperation to strengthen
smart specialisation across Europe.



interreg Co-funded by
Eufope the European Union

A few numbers
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1,617,350 € 01 May 2025- 9 partners
budget 31 Jul 2029

Project summary

Youth involvement is essential in all policy areas that affect their lives, as highlighted in the
EU Youth Strategy 2019-2027. The project aims to develop mechanisms and instruments
tailored to young people’s needs, supporting the strengthening of their voice in decision-
making, promoting effective use of resources, and fostering cross-sector collaboration.

The project’s innovative character stems both from its topic and the partnership
structure. The topic is highly relevant, as the gap between urban strategies and youth
interests remains visible in the targeted regions. The partnership unites territories with
contrasting demographic realities: some face low birth rates and an ageing population,
while others stand out for having a large youth population, which is uncommon in many
European areas.

The overall objective is to improve policies that enable active youth participation in
community life and decision-making processes. The project seeks to create an environment
where young people feel valued, empowered, and motivated to contribute to societal
progress and development.

This objective will be achieved by:

e Removing barriers and administrative blockages that prevent young people from
feeling appreciated;

e Encouraging them to remain in or return to their birthplaces and engage actively in
their communities;

e Engaging key stakeholders (public institutions, NGOs, education, and private sector);

* Transferring knowledge and good practices from advanced regions to those with fewer
youth-oriented solutions;

¢ Developing tools and mechanisms based on the gathered experiences;
e Promoting social inclusion, with a focus on young emigrants and the youth diaspora.

The project will be implemented within the framework of territorial cooperation among
partner regions, through the exchange of good practices and experiences on youth
participation.






