Vedecky Casopis Fakulty podnikového manazmentu
Ekonomickej univerzity v Bratislave

Scientific Journal of the Faculty of Business Management,
Bratislava University of Economics and Business

Rocnik XX, Cislo 1 Rok 2026
ISSN 2454-1028



Predseda redakc¢nej rady
Dr. h. c. prof. Ing. Peter Markovi¢, PhD., DBA, Fakulta podnikového manazmentu EU v
Bratislave, Slovenska republika

Redak¢éna rada

prof. Dr. Benjamin Beug, Hochschule 21, Buxtehude, Spolkovéa republika Nemecko

doc. Ing. Hana Bohusova, Ph.D., AMBIS, a.s. Praha, Ceska republika

prof. Dr. Gerard Lewis, Fakultit Wirtschaftswissenschaften, Hochschule fiir Technik und
Wirtschaft Dresden, Spolkova republika Nemecko

prof. Ing. Ivan Novy, CSc., Fakulta podnikohospodaiska, Vysoka skola ekonomicka v Praze,
Ceska republika

prof. Dr. rer. oec. habil. Volker Oppitz, Europédische Forschungs- und Arbeitsgemeinschaft
(EFA e.V.), Spolkova republika Nemecko

prof. Ing. Maria Reznékova, CSc., Fakulta podnikatelskd, Vysoké uceni technické v Brné¢,
Ceska republika

doc. Ing. Pavel Strach, Ph.D. et Ph.D., SKODA AUTO vysoka $kola, o.p.s., Ceska republika
prof. DI Dr. Margarethe Uberwimmer, Fachhochschule Oberdsterreich, Steyr, Raktisko

prof. Dr. Daniel Zorn, Hochschule fiir Wirtschaft und Umwelt Niirtingen-Geislingen, Spolkova
republika Nemecko

Adresa redakcie

Ekonomika a manazment, Vedecky casopis Fakulty podnikového manazmentu Ekonomickej
univerzity v Bratislave, Dolnozemské 1/b, 852 35 Bratislava 5, Slovenska republika
https://fpm.euba.sk/veda-a-vyskum/vedecky-casopis/ekonomika-a-manazment

Vykonny redaktor
Ing. Katarina Granci¢ova, PhD., e-mail: katarina.grancicova@euba.sk ; tel.: +421 2 67 295 556
doc. Ing. Miroslav Téth, PhD.; e-mail: miroslav.toth@euba.sk ; tel.: +421 2 67 295 562

Za textovu, jazykovu a graficka upravu jednotlivych prispevkov zodpovedaju autori.
Prispevky prechadzaju recenznym konanim.

EKONOMIKA A MANAZMENT

Vedecky casopis Fakulty podnikového manazmentu Ekonomickej univerzity v Bratislave
zaregistrovany na Ministerstve kultary Slovenskej republiky dia 26. juna 2003, eviden¢né Cislo
1577/08. ISSN 2454-1028 pridelené Narodnou agentirou ISSN, Univerzitnd kniznica
v Bratislave, Michalska 1, 814 17 Bratislava dna 28. 4. 2017, €. j. 124/2017.

Casopis vychadza 3-krat roéne ako online recenzovany open access vedecky asopis.

Vydavatel’
Nadacia Manazér, Dolnozemska cesta 1/b, 852 35 Bratislava, ICO 31812562.

Datum vydania tohto ¢isla: 30. 04. 2026

ISSN 2454-1028



EKONOMIKA
A
MANAZMENT

Ekonomicka univerzita v Bratislave

Fakulta podnikového manazmentu

Ro¢nik XXIII. Cislo 1 Rok 2026



Autori prispevkov
(Authors of Contributions)

Pavol Andrejovsky

Bratislava University of Economics and Business, Faculty of Business Economics with seat in
Kosice, Department of Commercial Entrepreneurship, Tajovského 13, 041 30 KoSice, Slovak
Republic

e-mail: pavol.andrejovsky@euba.sk

Author's share: 10 %

Peter Bahna

Bratislava University of Economics and Business, Faculty of Business Management,
Department of Information management, Dolnozemska cesta 1/b, 852 35 Bratislava, Slovak
republic

e-mail: peter.bahna@euba.sk

Author's share: 100 %

Katarina Culkova

Technical university in KoSice, Faculty of Mining, Ecology, Process Control and
Geotechnologies, Institute of Earth Resources, Letnd ¢. 1/9, 042 00 Kosice-Sever, Slovak
Republic

e-mail: katarina.culkova@tuke.sk

Author's share: 20 %

Zuzana Hajduova

Bratislava University of Economics and Business, Faculty of Business Management,
Department of Business Finance, Dolnozemska cesta 1/b, 852 35 Bratislava, Slovak Republic
e-mail: zuzana.hajduova@euba.sk

Author's share: 10 %

Peter Markovi¢

Bratislava University of Economics and Business, Faculty of Business Management,
Department of Business Finance, Dolnozemska cesta 1/b, 852 35 Bratislava, Slovak Republic
e-mail: peter.markovic@euba.sk

Author's share: 10 %

Samuel Mihal¢in

Bratislava University of Economics and Business, Faculty of Business Management,
Department of Management, Dolnozemska cesta 1/b, 852 35 Bratislava, Slovak Republic
e-mail: samuel.mihalcin@euba.sk

Author's share: 50 %

Juraj Misun

Bratislava University of Economics and Business, Faculty of Business Management,
Department of Management, Dolnozemska cesta 1/b, 852 35 Bratislava, Slovak Republic
e-mail: juraj.misun@euba.sk

Author's share: 50 %



mailto:pavol.andrejovsky@euba.sk
mailto:peter.bahna@euba.sk
mailto:katarina.culkova@tuke.sk
mailto:zuzana.hajduova@euba.sk
mailto:peter.markovic@euba.sk
mailto:samuel.mihalcin@euba.sk
mailto:juraj.misun@euba.sk

Maksym Mykhei

Technical university in KoSice, Faculty of Mining, Ecology, Process Control and
Geotechnologies, Institute of Earth Resources, Letnd ¢. 1/9, 042 00 Kosice-Sever, Slovak
Republic

e-mail: maksym.mykhei@tuke.sk

Author's share: 20 %

Laura Oltmanns

Bratislava University of Economics and Business, Faculty of Business Management,
Department of Information management, Dolnozemska cesta 1/b, 852 35 Bratislava, Slovak
republic

e-mail: laura.oltmanns@euba.sk

Author's share: 100 %

Henrieta Pavolova

Technical university in KoSice, Faculty of Mining, Ecology, Process Control and
Geotechnologies, Institute of Earth Resources, Letnd ¢. 1/9, 042 00 Kosice-Sever, Slovak
Republic

e-mail: henrieta.pavolova@tuke.sk

Author's share: 20 %

Anna TabiSova

Technical university in KoSice, Faculty of Mining, Ecology, Process Control and
Geotechnologies, Institute of Earth Resources, Letna ¢. 1/9, 042 00 Kosice-Sever, Slovak
Republic

e-mail: anna.tabisova@tuke.sk

Author's share: 20 %

Ivana Tkacova

Technical university in KoSice, Faculty of Mining, Ecology, Process Control and
Geotechnologies, Institute of Earth Resources, Letna ¢. 1/9, 042 00 Kosice-Sever, Slovak
Republic

e-mail: ivana.tkacova@tuke.sk

Author's share: 20 %

Murat Tetik

Bratislava University of Economics and Business, Faculty of Business Management,
Department of Business Finance, Dolnozemska cesta 1/b, 852 35 Bratislava, Slovak Republic
e-mail: murat.tetik@euba.sk

Author's share: 80 %

Roman Tranzik

Bratislava University of Economics and Business, Faculty of Business Management,
Department of Information management, Dolnozemska cesta 1/b, 852 35 Bratislava, Slovak
republic

e-mail: roman.tranzik@euba.sk

Author's share: 90 %



mailto:maksym.mykhei@tuke.sk
mailto:laura.oltmanns@euba.sk
mailto:henrieta.pavolova@tuke.sk
mailto:anna.tabisova@tuke.sk
mailto:ivana.tkacova@tuke.sk
mailto:murat.tetik@euba.sk
mailto:roman.tranzik@euba.sk

OBSAH
(CONTENTS)

VEDECKE PRISPEVKY
(SCIENTIFIC CONTRIBUTIONS)

Peter Bahna

Al trust a Al anxiety v manazmente zdravotnej starostlivosti: systematicky prehl'ad
determinantov, mechanizmov a organiza¢nych implikacii / Al trust and Al anxiety in
healthcare management: a systematic review of determinants, mechanisms, and
organizational implications

Maksym Mykhei, Katarina Culkovzi, Henrieta Pavolova, Anna TabiSova, Ivana
Tkacova

Clean Energy Investment Growth, Grid Adequacy, and Regional Concentration:
Evidence from Global Investment Trends (2015-2024)

Laura Oltmanns

Das regulatorische Umfeld fiir nachhaltige Logistik in der Européischen Union:
Auswirkungen des Green Deal, der CSRD und der Taxonomie / The regulatory
environment for sustainable logistics in the European Union: implications of the
Green Deal, CSRD and taxonomy

Roman Tranzik, Zuzana Hajduova
Pacientska spdtna vézba ako nastroj zlepSovania kvality sluzieb v zdravotnictve /
Patient Feedback as a Tool for Improving the Quality of Healthcare Services

PRISPEVKY DO DISKUSIE
(CONTRIBUTIONS TO THE DISCUSSION)

Samuel Mihal¢in, Juraj MiSun

Vplyv hybridnych pracovnych reZimov na finanény manazment podniku -
systematicka literarna resers / The impact of hybrid work arrangements on the
financial management of the company systematic literature review

Murat Tetik, Pavol Andrejovsky, Peter Markovi¢
Financial strategy and decision-making in the integration of Al-supported systems in
general practice

21

41

57

73

83



VEDECKE PRISPEVKY

SCIENTIFIC CONTRIBUTIONS






Ekonomika a manazment, Vedecky ¢asopis Fakulty podnikového manazmentu Ekonomickej univerzity v Bratislave
rocnik XXIII., ¢islo 1, rok 2026, ISSN 2454-1028

Al trust a Al anxiety v manaZmente zdravotnej starostlivosti: systematicky
prehl’ad determinantov, mechanizmov a organiza¢nych implikacii

Al trust and Al anxiety in healthcare management: a systematic review of
determinants, mechanisms, and organizational implications

Peter Bahna

Abstrakt

Integracia umelej inteligencie do zdravotnickych organizacii vyvoldva rastuci zaujem o
psychologické a organizacné faktory determinujuce uspesnost jej implementacie. Dovera v Al
a Al anxiety sa vyprofilovali ako dva centrdlne, ciastocne nezavislé konstrukty mediujuce
individuadlne aj organizacné reakcie na Al systéemy. Cielom tohto systematického prehladu je
identifikovat’ hlavné determinanty dovery v Al a Al anxiety u zdravotnickych pracovnikov a
pacientov, syntetizovat mechanizmy ich vplyvu na prijatie Al a vymedzit organizacné
implikacie a vyskumné medzery so zretelom na stredoeurdpsky kontext. Systematicke
vyhladavanie podla PRISMA prebehlo v databazach Web of Science, Scopus,
PubMed/MEDLINE, IEEE Xplore a PsycINFO za obdobie primarne 2015-2026. Do analyzy
bolo zahrnutych 20 empirickych studii. Vysledky ukazuju, Ze dovera v Al funguje ako primarna
mediujuca premennd medzi kvalitou technologie a zamerom adopcie. Al anxiety je
viacrozmerny konstrukt s kvalitativne odlisnymi profilmi u zdravotnikov a pacientov, pricom
moze mat maladaptivne aj adaptivne prejavy. Zdravotnicke organizdcie potrebuju integrované
governance ramce sucasne budujice doveru prostrednictvom transparentnosti a vzdelavania a
diferencovane riadiace Al anxiety participativnou implementdciou.

JEL klasifikacia: 111, 118, O33
KUrucové slova: Al anxiety, Al trust, Healthcare management, technology acceptance

1 Uvod

Svetové zdravotnictvo prechadza hlbokou Strukturdlnou transforméciou pohananou
technologiami na baze umelej inteligencie. Od diagnostickych algoritmov v zobrazovacich
metédach a systémov podpory klinického rozhodovania az po prediktivnhu analytiku,
automatizované triaze a Al platformy pre manazment pacientov. Rozsah uplatnenia Al v
medicine sa v priebehu dvadsiatych rokov 21. storo¢ia dramaticky rozsiril. Podl'a Grand View
Research (2025) dosahuje globalny trh s Al v zdravotnictve ro¢ny rast (CAGR) na urovni
priblizne 38,5 %, Co odraza inStitucionalne tlaky na zvySovanie efektivity, presnosti a
nakladovej efektivnosti poskytovania zdravotnej starostlivosti. Samotna dostupnost’ umelej
inteligencie a jej pridruzenych technoldgii vSak nezarucuje efektivnu integraciu do procesov.
Implementacna veda opakovane preukazuje, ze uspech zavisi od postojov a psychologickych
reakcii jednotlivcov interagujtcich s inovaciou (Rogers, 2003). V kontexte zdravotnictva to
znamena, ze klinicki pracovnici, ktori nedoveruji Al mézu jej odporucania ignorovat’, dalej
pacienti, ktori nedoveruju AI mdézu pocitovat’ uzkost’ a nemusia stihlasit’ so spracovanim ich
udajov za pomoci umelej inteligencie. Tak isto manaZzéri, ktori nedoveruju Al governance
odkladaju implementéciu (Arvai et al., 2025).

V literatare sa vyprofilovali dva kI'i¢ové konstrukty. Al trust (dovera) v Al oznacuje ochotu
persondlu spoliehat’ sa na Al systémy pri rozhodovani za podmienok neistoty; Stevens a Stetson
(2023) ju identifikuji ako priméarny prediktor akceptacie Al v klinickom prostredi. Al anxiety
(0zkost’) oznaCuje obavy a napitie spojené s anticipaciou alebo pouzivanim Al systémov,
pricom v zdravotnictve sa spaja najmd s obavami z profesijného nahradenia, pravnej
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zodpovednosti, technologickej neistoty a zmien pracovného prostredia (Li & Liu, 2025; Ongun
et al., 2025). Napriek rasticej empirickej pozornosti zostava literatura fragmentovana, ked’ze
konceptualizacia dovery nie je jednotna a psychologické bariéry implementacie Al sa Casto
analyzuju oddelene od modelov akceptécie (Arvai et al., 2025; Starke et al., 2025).

Zameranie tohto ¢lanku je: (a) identifikovat’ determinanty dovery v Al a Al anxiety; (b)
syntetizovat’ mechanizmy ich vplyvu na adopciu Al; (c) vymedzit' organizacné implikacie a
vyskumné medzery s dorazom na stredoeurdpsky kontext.

2 Sucasny stav rieSenej problematiky doma a v zahranici

McKnight a Chervany (2001) rozlisuju dovercivé presvedcenia, doverCivé zamery a
spravanie suvisiace s doverou. V kontexte Al systémov tieto dimenzie koreSponduji s
hodnotenim kompetentnosti, presnosti a spolahlivosti Al, so zdmerom riadit sa jej
odporti¢aniami a so skutoénym delegovanim casti rozhodovacich kompetencii na Al
McAllister (1995) zaroven rozliSuje kognitivnu doveru, zalozenl na evidencii o vykone a
kompetencii a afektivnu doveru, spojenu so subjektivnym pocitom istoty a relaéného komfortu.
V klinickom prostredi preto mézu zdravotnicki pracovnici uznavat’ technickll presnost’” Al,
napriek tomu moézu pocitovat’ diskomfort pri delegovani rozhodnuti. Stcasna literatiira zaroven
naznacuje pretrvavajuci nestlad medzi technicky deklarovanou déveryhodnostou Al systémov
a subjektivne prezivanou doverou pouzivatel'ov, ¢o poukazuje na vyznam transparentnosti,
zodpovednosti a pouzivatel'skej skiisenosti pri implementacii Al v zdravotnictve.

2.1 Modely prijatia AI

Technology Acceptance Model (TAM; Davis, 1989) predpokladé, Ze vnimana uzitocnost’ a
vnimana jednoduchost’ pouzivania patria medzi zakladné determinanty akceptacie technologie.
Unified Theory of Acceptance and Use of Technology (UTAUT; Venkatesh et al., 2003) tento
ramec rozSiruje o vykonnostné ocakavania, ocakavania ohladom narocnosti pouzivania,
socialny vplyv a facilitujuce podmienky. Prave facilitacné, resp. podporné podmienky st v
zdravotnickom prostredi osobitne vyznamné, pretoZe aj pri pozitivnom postoji lekdra k Al
nastroju moze nedostatok Skolenia, technickej infrastruktiry alebo funkcénej systémovej
podpory oslabit’ jeho redlne pouzivanie a znizit’ ispesnost’ implementacie Al. V porovnani s
klasickymi modelmi akceptécie technoldgii Stevens a Stetson (2023) navrhli model Theory of
Trust and Acceptance of Al Technology (TrAAIT), ktory do centra vysvetlenia prijatia umele;j
inteligencie v klinickom prostredi kladie doveru v konkrétny Al systém. Stevens a Stetson
(2023) empiricky ukazali, ze dovera klinikov v konkrétnu Al aplikaciu je hlavnym prediktorom
jej akceptacie, teda ochoty ju pouzivat, a zaroven ovplyviluje aj SirSiu nasledni orientaciu
pouzivatel'a na doveru voci Al technoldgidm vo vSeobecnosti. Stevens a Stetson (2023) zaroven
zistili, Ze tdto dovera je utvarana najmé vnimanou déveryhodnostou poskytovanych informacii,
vnimanou hodnotou aplikécie a jej spolahlivostou. Na tieto zistenia nadviazali Schulz et al.
(2023), ktori vo vyskume realizovanom na vzorke 164 odbornikov v gastroenterologii
preukdzali, ze dovera a presvedCenia o Al plne sprostredkiivaju vztah medzi vSeobecnym
postojom k Al a akceptaciou konkrétnych Al aplikacii. Vysledky Schulz et al. (2023) preto
naznacuju, ze dovera v klinickom prostredi neposobi iba ako priamy determinant prijatia Al,
ale aj ako kIi¢ovy mechanizmus, prostrednictvom ktorého sa v§eobecné postoje premietaja do
realnej ochoty pouzivania Al

2.2 AI anxiety: definicie, dimenzie a psychologické dosledky

Autori Li a Liu (2025) charakterizuji Uzkost' z pouzivania umelej inteligencie v
zdravotnickom kontexte ako sibor obav, ktoré sa objavuju pri o¢akavani alebo pouzivani Al v
interakcii medzi pacientom a lekarom. Dalej vo svojej publikacii demonstrujd, Ze u pacientov
sa tieto obavy prejavuju najmd ako averzia voci algoritmom, obavy zo straty ludskej
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starostlivosti, problémy v interakcii clovek—stroj a pochybnosti o univerzalnej aplikovatel'nosti
Al na individualne pripady. Zaroven autori zistili, Ze u lekdrov sit dominantné najmé obavy z
profesijného nahradenia, pravnej zodpovednosti, emocionalnych dosledkov zmien pracovného
prostredia a technologicka neistota. Li a Liu (2025) preto naznacuju, Ze Al anxiety ma odliSny
obsah u pacientov a u lekérov. Preto je potreba diferencovat’ medzi komunika¢nymi stratégiami
medzi jednotlivymi subjektami.

Ongun et al. (2025) v prierezovej Stadii realizovanej na vzorke 155 profesionalov z
opera¢nych sal v Turecku skiimali vzt'ah medzi Al anxiety a postojmi k bezpe€nosti pacientov.
Ongun et al. (2025) ukézali, Ze Al anxiety v tomto prostredi stivisela najmi s neistotou
tykajlicou sa zmeny prace, ucenia sa novym systémom a konfiguracie Al. Zaroven vSak treba
dodat, ze nezistili Statisticky vyznamnt priamu koreldciu medzi celkovou Al anxiety a
bezpecnostnymi postojmi, ¢o znamena, Ze vyssia uzkost’ sa neprejavovala jednotne negativnym
vztahom k bezpeénosti pacientov. Dalej uvadzaju, ze profesionali, ktori verili, ze Al moze
zlepsit’ bezpecnost’ pacientov, dosahovali vyssie skore v niektorych subskalach Al anxiety, ¢o
mozno interpretovat’ ako prejav zvySenej ostrazitosti vo€i zmene, a nie iba ako odmietanie
technologie.

Lambert et al. (2023) v integrativnom prehl'ade o akceptacii Al medzi zdravotnickymi
pracovnikmi v nemocniciach identifikovali ako konzistentné prekdzky najma strach zo straty
profesijnej autondmie a tazkosti s integraciou Al do klinickych pracovnych postupov. Lambert
etal. (2023) zaroven ukézali, Ze Skolenie v pouzivani Al a adekvatna infrastruktura patria medzi
faktory, ktoré akceptaciu Al podporuji. Preto sme toho ndzoru, ze prijatie AI v nemocni¢nom
prostredi je podmienené nielen vlastnostami technoldgie, ale aj organizaénymi podmienkami
implementacie.

Asan et al. (2020) zdoraziuju, ze dovera je kl'uCovym psychologickym mechanizmom,
ktory formuje pouzivanie a prijatie Al zo strany zdravotnickych pracovnikov. Asan et al. (2020)
zaroven poukazuji na to, Ze vztah medzi schopnostami Al a spravanim zdravotnickeho
pracovnika nemozno vysvetlit' iba technickymi parametrami systému, ale aj tym, ako
pouzivatel' interpretuje neistotu, riziko a spolahlivost’ technoldgie. Z tohto pohladu sa
podporuje argument, ze dovera sprostredkiva vzt'ah medzi charakteristikami Al a ochotou
zdravotnickeho persondlu tieto systémy redlne vyuzivat'.

3 Vyskumny dizajn

V §tadii sa aplikovali systematicky prehl’ad literatary podl'a rimca PRISMA (Page et
al., 2021). Vyhladavanie literatiury bolo realizované priméarne v databdzach Web of Science a
Scopus, ktoré tvorili jadro identifikacie relevantnych recenzovanych publikacii, pricom
doplnkovo boli prehladané aj databazy PubMed/MEDLINE, IEEE Xplore a PsycINFO s
cielom zvysit’ Uplnost’ zachytu §tadii z oblasti zdravotnictva, psychologie a technologického
vyskumu. Vyhladévanie bolo ¢asovo vymedzené primarne na obdobie 2015-2026, pricom
hlavny analyticky doraz bol kladeny na prace publikované po roku 2020 vzhl'adom na
akceleraciu implementacie umelej inteligencie v zdravotnictve v postpandemickom obdobi.
Star§ie prace boli zaradené selektivne, vylu¢ne ako konceptudlne alebo metodologické
vychodiska. Analyza literatury a zdrojov bola zamerana na Styri hlavné tematické okruhy:
doveru v umelu inteligenciu, Al anxiety, akceptaciu a adopciu Al a modely technologickej
akceptacie. Na doplnenie korpusu bola vyuzitd aj podpornd Al-asistovana identifikacia
literatury cez Perplexity Al, pricom vSetky takto ziskané zdznamy boli nasledne manudlne
verifikované v databazach Web of Science alebo Scopus. Uplnost korpusu bola d’alej posilnena
technikou spétného citatného sledovania, ktora Webster a Watson (2002) odportucaju ako
vhodny postup na zachytenie kI'i¢ovych vyskumnych pradov a relevantnych konceptualnych
vézieb.
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Do findlneho korpusu boli zaradené empirické stadie kvantitativneho, kvalitativneho alebo
mixed-methods charakteru realizované v prostredi zdravotnej starostlivosti, ktoré sa zamerali
na doveru v Al Al anxiety, akceptaciu Al alebo psychologické reakcie na Al Stadie museli
byt publikované v recenzovanych Casopisoch a indexované vo Web of Science alebo Scopus.
Naopak, vylucené boli Cisto technické prace bez respondentov, Studie mimo zdravotnickeho
kontextu, nerecenzované zdroje a duplicitné zaznamy. Po odstraneni duplicit nasledoval
skrining ndzvov a abstraktov, nasledne plno textové posudenie stadii podl’a stanovenych kritérii
zaradenia a vylicenia. Pre zabezpecCenie o najvyssej kvality bola snaha pracovat’ len s QI a
Q2 ¢lankami. Nasledne sa extrahovali zo §tadii data a vyskumny dizajn, charakteristiku vzorky,
krajinu realizacie vyskumu, typ Al aplikécie, sledované konstrukty, pouZity teoreticky model a
kl'icové zistenia. Vysledny korpus sme sa snazili koncipovat’ tak, aby identifikoval dominantné
prudy vo vyskume, zhody a rozpory medzi autormi, ako aj vyskumné medzery, ktoré¢ vytvaraji
priestor pre d’alSie empirické skiimanie.

Tabulka 1
PRISMA diagram selekcie

Vyhladévanie v databazach (WoS, Scopus, PubMed, IEEE

Identifikacia Xplore, PsycINFO) 812
Deduplikacia Odstranenie duplicitnych zdznamov naprie¢ databazami 638
Skrining Vylucené: mimo HC kontextu, Cisto technické, bez 'udskych

. Sl 185
titulov/abstraktov ucastnikov
Hodnotenie plnych Vylucené: bez empirickych dat, neindexované vo

52

textov WoS/Scopus
Zahrnuté do prehPadu Empirické studie zamerané na doveru, Al anxiety, akceptaciu 20

v zdravotnictve

Zdroj: vlastné spracovanie

4 Vysledky vyskumu
4.1 Technologické faktory

Vo vysledkoch treba zdoraznit, ze Jermetus et al. (2022) a Astobiza et al. (2025) zhodne
uvadzaju, ze medzi zékladné technologické determinanty dovery v Al v zdravotnictve patria
presnost, spolahlivost’ a bezpecnost’ systému. Astobiza et al. (2025) zaroven ukazuju, ze
technologické faktory nemozno oddelit’ od SirSieho kontextu pouZzivania Al, kedZze ddveru
ovplyviiujii aj transparentnost’ systému a miera l'udského dohladu. Asan, Bayrak, and
Choudhury (2020) zdéraziuju, Ze transparentnost’ a interpretovatelnost Al patria medzi
vyznamné predpoklady klinickej dovery, pretoze ovplyviiuju, ako zdravotnicki pracovnici
posudzuju spolahlivost a rizikovost’ systému. Starke et al. (2025) dopliiaju, Ze technologicky
dizajn a regulacné rdmce su sice dolezité, no doveru pouzivatelov vyrazne formuju aj
komunikacia a pozitivna sktisenost’ s pouzivanim Al. Z tohto dévodu mozno technologické
faktory chépat’ nie ako postacujlice, ale ako nevyhnutné vychodisko pre budovanie dovery v
Al

4.2 Kontextudlne a organizacné faktory

Astobiza et al. (2025) identifikujii ako samostatni skupinu determinantov dovery tzv.
healthcare context factors, medzi ktoré patri najmé to, ako dobre Al zapada do zdravotnickeho
prostredia a ¢i su zdravotnicki pracovnici primerane vyskoleni na jej pouzivanie. Lambert et al.
(2023) vo svojom integrativnom prehl'ade ukazuja, Ze medzi najcastejSie bariéry prijatia Al v
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nemocni¢nom prostredi patria obavy zo straty profesijnej autonémie a tazkosti s integraciou Al
do klinickych pracovnych postupov. Lambert et al. (2023) zaroven uvadzajl, ze Skolenie
pouzivatel'ov a adekvatna infrastruktura patria medzi faktory, ktoré akceptaciu Al podporuju.
Stevens a Stetson (2023) vo modeli TrAAIT potvrdili, Ze dovera v konkrétny Al systém je tizko
spita s vnimanou doveryhodnostou informacii, hodnotou aplikacie a jej spolahlivostou,
pricom vyznamnu ulohu zohravajii aj organiza¢né zaruky. Starke et al. (2025) navyse
upozoriyju, ze regulacné hranice a sposob implementacie Al v konkrétnom prostredi patria
medzi kI'aCové kontextové faktory dovery.

4.3 Individudlne faktory a dovera ako medidator

V odbornych publikacidch sa uvadza, Ze medzi individudlne determinanty dovery patria
najmi sktisenosti pouzivatel'ov a ich postoje voci Al (Astobiza et al. 2025). Starke et al. (2025)
zaroven konStatuju, Ze pozitivne prezité skusenosti s Al budl stat’ v popredi formovania
pouzivatel'skej dovery v zdravotnictve. Stevens a Stetson (2023) empiricky ukazali, ze system-
specific trust in Al je primarnym prediktorom akceptacie konkrétnej Al aplikacie a SirSej
dovernej orientdcie pouzivatela voci Al technolégiam. Schulz et al. (2023) na vzorke 164
odbornikov preukazali, Ze trust a belief plne mediuji vztah medzi v§eobecnym postojom k Al
a akceptaciou konkrétnych Al aplikacii. Toto zistenie naznacuje, ze dovera v Al v klinickom
prostredi nepdsobi iba ako priamy determinant prijatia technologie, ale aj ako sprostredkujuci
mechanizmus, cez ktory sa vSeobecné postoje premietaju do ochoty Al redlne pouzivat'.

4.4 Al anxiety a zdravotnicky persondl

Ongun, Sahin Koze a Altinbas (2025) v prierezovej $tadii realizovanej na vzorke 155
profesionélov z opera¢nych sal dvoch tureckych nemocnic skiimali vzt'ah medzi Al anxiety a
postojmi k bezpec¢nosti pacientov. Vysledky, na ktoré prisli, ukazali, Ze medzi celkovou mierou
Al anxiety a bezpe€nostnymi postojmi nebola zistena Statisticky vyznamna priama korelécia.
Toto zistenie naznacuje, Ze pritomnost anxiety vo vztahu k Al nemozno automaticky
interpretovat’ ako faktor veduci k hor§im bezpecnostnym postojom alebo menej zodpovednému
spravaniu. Ich autorsky kolektiv zaroven tvrdi, ze respondenti, ktori verili, Ze Al moze zlepsit’
bezpecnost’ pacientov, dosahovali vyssie skore v niektorych subskalach Al anxiety. Najmd v
oblastiach ucenia, zmeny prace a konfigurdcie Al. Al anxiety sa preto v tomto kontexte javi
skor ako mnohovrstevny psychologicky jav nez ako jednozna¢ne negativna bariéra (Nirgiz et
al., 2026)

V roku 2025 autori vypracovali prehl'ad obav zdravotnickych pracovnikov vo¢i medicinskej
Al (Arvai et al., 2025). Identifikovali tri hlavné tematické oblasti, ktoré zahtiiali aktudlne
postoje zdravotnikov, psychologické dimenzie technostresu a $irSie implikacie implementacie
Al v zdravotnictve. Autori zaroven identifikovali 15 zdrojov negativnych postojov, ktoré
roz¢lenili na vnatorné determinanty suvisiace s profesijnou identitou, lohami a kapacitami
zdravotnickych pracovnikov a na vonkajSie determinanty vztahujuce sa na dopad
implementécie Al na pacientov, pacientsku starostlivost’ a SirSie etické a spolocenské dosledky.
Na zaklade tychto zisteni autori odportac¢aji venovat’ osobitnli pozornost’ vzdeldvaniu, vhodne;j
legislative a jasnému vymedzeniu roli pri implementacii umelej inteligencie do medicinskeho
prostredia.

Lambert et al. (2023) taktiez vo svojom prehl'ade o akceptacii Al medzi zdravotnickymi
pracovnikmi v nemocniciach uvéadza, ze medzi hlavné prekazky prijatia Al patria obavy zo
straty profesijnej autonémie a problémy s jej zaclenenim do klinickych pracovnych postupov.
Na druhej strane treba povedat, Ze upozoriiuju na fakt, ze vysledky jednotlivych §tadii boli
pomerne réznorodé, pri¢om tieto rozdiely mozno Ciastone vysvetlit' odliSnostami medzi
profesijnymi skupinami a odbornymi oblastami. Podobne ako Arvai et al., 2025 aj Lambert et
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al. 2023 poukazuje na to, Ze Skolenie pouzivatelov a dostupnost’ primeranej infraStruktary
patria medzi faktory, ktoré akceptaciu Al podporuju.

4.5 Al anxiety u pacientov

Samostatnou premennou, ktord ma nezanedbateI'ni vahu pri Al integracii je uzkost’, ktora
maju pacienti. Stidia publikovan v Patient Education and Counseling analyzovala Al anxiety
z perspektivy pacientov aj lekarov (Li & Liu, 2025). St toho nazoru, ze zkost’ pacientov sa
spaja najmé s averziou voci algoritmom, nedostatkom ,,I'udskej,, starostlivosti, problémami v
interakcii ¢lovek—stroj a pochybnostami o univerzalnej aplikovatel'nosti Al na individualne
pripady. Ked’ sa porovnaji obe dotknuté skupiny, ¢i pacientov alebo zdravotnicki personal
vyplyva nam z toho fakt, Ze Al anxiety je problém, ktory nemozno ignorovat’, vyskytuje sa pri
vsetkych zdujmovych skupinach, no ma odlisny obsah.

4.6 Kontrastné nazory medzi odbornikmi
Pri systematickom prehlade literatiry sa narazilo na péat hlavnych konceptudlnych
rozdielov medzi autormi. Pre lepSiu prehl'adnost’ st vysledky spracované v tabul’ke 2.

Tabulka 2
Kontrastné perspektivy vo vyskume Al trust a Al anxiety v zdravotnictve

Dovera vystupuje bud’ ako

, R priamy prediktor akceptacie Al, Stevens & Stetson B’ude\’/am'e Ly ma byt
Uloha dovery v . stcastou implementécie
.. alebo ako sprostredkujuci (2023); Schulz et al. Y ]
adopcii . . . uz pred realnym
mechanizmus medzi postojom a (2023) :
. nasadenim Al
akceptaciou.
Studie zamerané na zdravotnikov Implementacné a
Zameranie na identifikuju iné obavy nez Studie Arvaietal. (2025) vs. Li &  komunikacné stratégie
aktéra zameran¢ na pacientov a lekarov v Liu (2025) maju byt diferencované
interakeii s Al podl’a cielovej skupiny.
Al anxiety nie je vzdy jednoznacne Potrebné je rozliSovat’
Charakter A negativna bariéra; v niektorych medzi tzkostou vediicou
anxiet kontextoch moze suvisiet aj s Ongun et al. (2025) k odmietaniu Al a
y vysSou opatrnost’ou voci uzkostou vedicou k
pouzivaniu Al opatrnému pouzivaniu.
Cast literatiry zdoraziiuje vyznam Pri Al v zdravotnictve
sttt SR OSING g oy P sl
vs. vykon b vy I, Lambert et al. (2023) /e d ’

vysvetlenia nezvysuju doveru
automaticky.

Cast’ tudii sa stistred’uje na

zrozumitel'nost’ a klinicka
relevantnost’.

o individualne determinanty dovery, Im? lementacm“AI St

Individualna vs. oA e Pl vyzaduje prepéjanie
N iné zdoraziuju potrebu Jermetus et al. (2022); LT
organizacna s, individualnej dovery s
- y organizacnych a governance Reddy et al. (2020) VR p
urovern , AU organizaénym riadenim a
ramcov. prac riesi governance,
governance.

kultaru a leadership.

Zdroj: vlastné spracovanie

V tabul’ke 2 bola snaha zdoraznit’, Ze literatira o dovere v Al a Al anxiety v zdravotnictve
nie je Uplne jednotnd, ale formuje sa okolo viacerych opakujucich sa konceptudlnych napéti.
Stevens a Stetson (2023) a Schulz et al. (2023) sa zhoduju na centrdlnej tlohe dovery pri
prijimani Al, odliSuji sa vSak v tom, ¢i ju chapu primarne ako priamy prediktor akceptacie
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alebo ako sprostredkujici mechanizmus medzi postojmi a akceptéaciou. Arvai, Katonai a Mesko
(2025) a Li and Liu (2025) zaroven ukazuju, Ze determinanty obav a prijatia Al sa liSia podl'a
toho, €i je pozornost’ sustredend na zdravotnickych pracovnikov alebo na pacientov a lekarov
ako aktérov klinickej interakcie.

Dalsi dolezity kontrast sa tyka interpretacie Al anxiety. Ongun, Sahin Koze a Altinbas
(2025) naznacuju, ze Al anxiety nemozno chépat’ len ako jednoznacne negativnu bariéru,
pretoze sa nepreukazal jej priamy negativny vztah k bezpecnostnym postojom a v niektorych
dimenziach sa spajala aj s vySSou opatrnostou voci pouzivaniu Al. Podobne aj diskusia o
vysvetlite'nosti algoritmov naznacuje, ze dovera v Al nie je podmienena iba technickou
vykonnostou systému, ale aj tym, ¢i pouzivatelia rozumeju jeho odporucaniam a dokazu ich
zodpovedne integrovat’ do klinickej praxe.

Na zaver bola snaha, aby tabulka poukazovala aj na rozdiel medzi individualnou a
organiza¢nou Uroviiou analyzy. Jermetus et al. (2022) sa sustred’uji najmé na determinanty
dovery pouzivatelov, zatial ¢o Reddy et al. (2020) zdoraziujii potrebu SirSich governance
ramcov, ktoré by prepdjali technické, etické a organizacné aspekty implementicie Al v
zdravotnictve. Tym mozno povedat’, Ze budici vyskum by mal viac prepajat’ psychologické,
organizacné a regulacné dimenzie dovery a Al anxiety namiesto ich oddelené¢ho skimania.

5 Diskusia

V diskusii sa poukazuje na to, ze podmienkou kvalitnej a bezproblémove;j integracie umelej
inteligencie do procesov v nemocniciach je vysoka troven Al trust a spravne pochopend Al
anxiety. Spolu tieto premenné tvoria jadro automatizacie a zmien v zdravotnictve.

5.1 Syntéza a navrhovany model

Analyzované $tadie sa napriek metodologickej r6znorodosti zbiehajii v tom, zZe dovera v
Al vystupuje ako kI'i¢ova premennd prepdjajuca technologické vlastnosti systému s redlnym
pouzivanim Al. Ddvera sprostredkiiva, ako zdravotnicki pracovnici transformuji informacie o
presnosti, spol'ahlivosti ¢i klinickej validécii na ochotu akceptovat’ odporucania Al a integrovat’
ich do rozhodovania. Subezne s tym pdsobi Al anxiety, ktord vSak nie je nevyhnutne
zrkadlovym opakom ddvery. Dostupné prace naznacuju, ze zdravotnici mdzu sucasne
deklarovat’ vysoku doveru v technicku kompetentnost’ Al a zaroven prezivat’ vyrazné obavy
tykajlce sa pravnej zodpovednosti, zmeny pracovnych roli ¢i dopadu na pacientov. Na tomto
zaklade mozno navrhnut integrativny model, v ktorom triddu tvoria:

e doverav Al
e Al anxiety a
e adopcia a kvalita pouzivania Al.

Dovera posobi prevazne facilitujico, zatial’ o vztah medzi Al anxiety a adopciou zavisi od
povahy tejto odpovede. Maladaptivna uzkost' vedie k vyhybaniu sa Al, kym adaptivna, na
obozretnosti zalozena uzkost’ méze podporovat’ bezpecnejsie a reflexivnejSie pouzivanie Al
Oba konStrukty st determinované technologickymi faktormi (presnost, spolahlivost,
vysvetlitelnost, bezpeCnost a ochrana dat), organizanym kontextom (integracia do
pracovnych postupov, tréning, klinickd validacia, governance) a individudlnymi
charakteristikami (predchadzajtica sktisenost’, technologicka pripravenost’, profesijna identita).
Navrhovany model sa tym odliSuje od etablovanych rdmcov TAM a UTAUT, ako aj od
TrAAIT, v ktorych je Al anxiety skor implicitnou alebo okrajovou premennou, nie centralne
konceptualizovanym komponentom adopcného procesu.
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5.2 Implikdcie pre prax a manaZment zdravotnej starostlivosti

Z poznatkov vyplyva niekol'ko odporui¢ani pre manazérov a pre iné zaujmové skupiny v
zdravotnictve. Po prvé, doveru v Al nemozno chéapat’ ako prirodzent vlastnost’ zdravotnickeho
personalu, ale ako vysledok cielavedomého budovania prostrednictvom technického dizajnu,
validacie a predovietkym vzdeldvania. Cim viac je tendencia rozumiet technolégidm, tym
vys$ia je sanha doverovat’ im. Investicie do transparentnych a pre pouzivatel'ov zrozumitel'nych
rozhrani, nezavislych auditov vykonu, klinickej validdcie v redlnych prostrediach a
Struktirovanych tréningovych programov pred aj pocas nasadenia Al sa ukazuji ako kl'icové
predpoklady dovery.

Po druhé, Al anxiety by mala byt systematicky monitorovand pomocou validovanych
nastrojov, ked’ze existujii uz skaly zamerané na zdravotnickych profesiondlov aj Studentov,
ktoré zachytavaju Specifické dimenzie tejto uzkosti. Zistenia naznacuji potrebu profilovo
Specifickej komunikacie: obavy viazané na profesijnu identitu ¢i stratu autondmie si vyzaduju
iny typ intervencie nez obavy z technickej nekompetentnosti alebo nedostatku informacii o
fungovani Al

Po tretie, governance ramce pre Al by nemali byt’ redukované len na troven individudlneho
usudku zdravotnika/doktora, ale mali by fungovat' subezne na urovni jednotlivca, timu,
oddelenia aj organizacie. Literatira zdoraziluje vyznam jasnych politik, auditnych
mechanizmov, etickych komisii a transparentného prerozdelenia zodpovednosti medzi Al
systémom, zdravotnickym pracovnikom a organizéciou.

Po $tvrté, komunikécia s pacientmi by mala cielene adresovat’ ich obavy a informacéné
potreby v stvislosti s AL Stidie poukazuju na vyznam jasného vysvetlenia, ako je Al
validovand, monitorovand a korigovana, ako aj na ddlezitost’ zachovania redlnej moznosti
odmietnut’ Al-asistovanu starostlivost’.

5.3 Vyskumné medzery

Viacsina empirickych prac modeluje doveru a Al anxiety oddelene a vyuziva nastroje
zamerané bud’ na Al trust, alebo na technologicku uzkost’, zriedkavejsie ich spaja v jednom
ucelenom psychometrickom ramci. Chyba validovany multikons$truktovy nastroj, ktory by
sucasne zachytaval dimenzie dovery (napr. podla TrAAIT), dimenzie Al anxiety a zamer
adopcie a ktory by bol pouziteI'ny v multilingvalnych zdravotnickych prostrediach. Vyvoj a
cross-kultirna validdcia takéhoto ndstroja, nasledne vyuzit¢ho v modelovani Strukturdlnymi
rovnicami na testovanie triddy dovera—Al anxiety—adopcia, predstavuje prioritnil teoretickl
vyskumnt potrebu.

V empirickych vyskumoch dominuji $tadie zamerané na odbornikov v konkrétnych
odboroch, studentov zdravotnickych profesii a pacientov. Pricom manazéri, riaditelia nemocnic
a administratori zostavaju na okraji analytického zdujmu. Pritom prave tito aktéri rozhoduju o
obstaravani Al rieSeni, nastaveni internych politik, alokécii zdrojov a sposobe komunikacie
implementacnych zmien. Systematicky vyskum manazérskych profilov dovery a Al anxiety a
ich vplyvu na governance rozhodnutia by vyznamne zvysil prakticka vyuzitelnost’ poznatkov
o dovere v AL

Prevazujuci prierezovy charakter existujicich vyskumov neumoziuje zachytit’ dynamiku
vyvoja dovery a Al anxiety v Case, napriklad pocas celého implementa¢ného cyklu Al od
pripravy, cez pilotné nasadenie az po rutinné pouzivanie. Len malo $tudii sleduje, ako tréning,
programy zvySovania Al gramotnosti ¢i zmeny pracovného prostredia ovplyviiuji dlhodobé
trajektorie dovery, tizkosti a pohody zdravotnikov. Longitudinalne vyskumy zamerané na vztah
medzi Al literacy, hybridnym pracovnym prostredim a dlhodobymi vysledkami v oblasti
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dovery, psychickej zat'aze a kvality starostlivosti by preto doplnili déleziti chybajucu dimenziu
poznania.

Obrazok 1
Konceptualny model Al trust, Al anxiety a adopcie v zdravotnictve

Technologické Organizacné Individualne
presnost, vysvetlitefnost (XAl), tréning, integracia do workflow, predchédzajlice skiisenosti,

bezpeénost, ochrana dat klinicka validacia, governance Al gramotnost, tech. pripravenost

. AN /
G / N /

. " MEDIATORY ™\ /

yd AN
Dovera v Al Al Anxiety
TrAAIT modelv(Ste\{ens‘& Stetsv.?n, 2023): tiastoéne nezévislé AIAS (Wang & Wang, 2022):
bezpecnost - vykon - etika nahradenie - uéenie sa Al
pravny stlad - workflow - stikromie epistemicka - konfiguracia Al

(+) facilituje adopsi fhhibuje adopciu*

VYSLEDOK
-
Adopcia / Akceptacia Al
zamer pouzitia - kvalita readlneho pouzivania Al
\
rofily Al anxiety podla gktéra
N
Pacienti Zdravotnicki pracovnici Adaptivna anxiety
averzia voci algoritmom, strach z nahradenia, zvysend bezpeénostna
strata humanistickej prévna zodpovednost, bdelost — nie véetka
starostlivosti, interakéné zmena workflow, anxiety je negativna
bariéry technologicka neistota (Ongun et al., 2025)
J
IMPLIKACIE PRE PRAX
Budovanie dovery Manazment anxiety Governance Pacienti
klinick validécia, XA, mapovanie profilov anxiety, individuélna + organizaéné transparentnost Al,
tréning, audit Al systémov diferencovana komunikécia + systémova Uroven moznost odmietnut Al

* Maladaptivna anxiety inhibuje adopciu; adaptivna anxiety (Ongun et al., 2025) méze podporovat bezpecnejsie a reflexivnejsie pouzivanie Al.
Zdroj: Vlastné spracovanie na zaklade Stevens & Stetson (2023), Wang & Wang (2022), Ongun et al. (2025).

Legenda: D Dévera (Trust) D Al Anxiety I:] Adopcia (DV) D Moderatory D Pacienti E] Zdravotnici E] Adaptivna anxiet'

Zdroj: vlastné spracovanie

6 Zaver

Systematicky prehl'ad empirickych studii ukazuje, ze dovera v Al a Al anxiety st centralne,
CiastoCne nezavislé a spolu rozhodujice determinanty adopcie Al v zdravotnickych
organizéciach. Dovera funguje ako kl'icova premenna prepdajajica technologicku kvalitu Al so
skutoénym pouzivanim, zatial ¢o Al anxiety predstavuje viacrozmerny psychologicky
konStrukt s odliSnymi profilmi u zdravotnikov a pacientov, ktory moze mat’ maladaptivne aj
adaptivne prejavy. Vysledky naznacuju potrebu rozsirit’ etablované modely TAM, UTAUT a
TrAAIT o explicitnll anxiety dimenziu a o silnejSie ukotvenie v organizacnom a governance
kontexte zdravotnictva.

Pre manazment zdravotnickych organizacii z toho vyplyva, Ze doveru v Al treba
systematicky budovat’ prostrednictvom transparentného dizajnu, klinickej validacie, tréningu a
jasnych governance Struktur, zatial ¢o Al anxiety je potrebné monitorovat a adresovat’
diferencovanymi komunika¢nymi a podpornymi stratégiami pre pacientov a zdravotnikov.
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Klacovymi vyskumnymi prioritami zostdvaju vyvoj integrovanych meracich néstrojov pre
doveru a Al anxiety, zapojenie manazérov a lidrov do empirickych Studii, lepSie pokrytie
stredoeuropskeho kontextu a longitudinadlne analyzy zachytdvajuce dynamiku tychto
konStruktov v priebehu implementacie Al.
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Clean Energy Investment Growth, Grid Adequacy, and Regional
Concentration: Evidence from Global Investment Trends (2015-2024)

Maksym Mykhei, Katarina Culkova, Henrieta Pavolova, Anna Tabifova, Ivana Tkacova

Abstract

This study examines global energy investment dynamics over 2015-2024 and the regional
allocation of clean-energy investment across major world regions in 2019 and 2024 using
investment data reported in real 2023 USD (MER). Results show a marked shift toward clean
energy: clean investment increased from USD 1,125 bn in 2015 to USD 2,003 bn in 2024,
raising the clean share of total energy investment from 45.0% to 64.2%. Growth decomposition
indicates that renewables and energy efficiency/end use account for the majority of the net
clean-investment increase, whereas grids and storage contribute a smaller share. Grid
adequacy indicators reveal a declining grid-to-renewables ratio, suggesting that enabling
infrastructure is not scaling in proportion to renewable investment. Regional analysis finds
strong heterogeneity and a modest rise in concentration of clean investment across major
regions, with HHI (x10,000) increasing from 657 (2019) to 740 (2024). The findings highlight
a dual challenge for the next phase of the transition: accelerating grid and flexibility investment
relative to remewables and reducing spatial disparities driven by capital-cost and risk
differentials.

JEL klasifikacia: O13

Krucové slova: Clean energy investment, energy transition; electricity grids and storage;
investment concentration, Herfindahl-Hirschman Index (HHI), renewable energy, energy
efficiency, cost of capital; regional inequality; IEA World Energy Investment

1 Introduction

The energy transition is increasingly defined not only by technology choices but by the
scale, composition, and spatial allocation of investment. While global capital flows into clean
energy have accelerated, the transition’s effectiveness depends on whether investment is
balanced across system components—particularly electricity networks and flexibility—and
whether it diffuses beyond a small set of leading regions. If renewable generation expands faster
than grids and storage, the system may face congestion, curtailment, and integration constraints
that slow decarbonization gains. At the same time, if clean investment remains geographically
concentrated, regions with higher financing risk and limited institutional capacity may fall
behind, reinforcing unequal transition pathways.

Against this background, this study provides an investment-based assessment of (i) how the
composition of clean-energy investment evolved over 2015-2024, (ii) whether grid-related
investment kept pace with renewable investment, and (iii) how concentrated clean investment
is across major world regions between 2019 and 2024. Using harmonised investment categories
reported in real 2023 USD (MER), the analysis combines trend indicators, growth
decomposition, grid-intensity metrics, and a concentration measure (HHI). By linking
technology composition to spatial concentration, the study contributes evidence on two
interrelated risks for the transition: infrastructure underprovision and regional divergence in
investment capacity.

2 Current State of the Solved Problem at Home

Spatial unevenness in the energy transition is repeatedly identified in the literature as a
structural—not random—phenomenon: capital, innovation, and the benefits of low-carbon
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technologies tend to concentrate in regions with higher purchasing power, stronger institutions,
more stable regulatory environments, and lower financing risk. The economic-geography
perspective on clean-tech finance explains this concentration through agglomeration effects,
the presence of investment ecosystems, and spatially differentiated policy incentives that
channel capital toward locations with lower perceived risk and higher expected returns (Knight,
2010; Knight, 2012). A complementary normative strand on “clean energy equity” cautions that
even well-intentioned green policies and financing schemes can be distributionally regressive
if they structurally favour larger actors with superior access to capital and greater ability to
optimise within financial programs (Mormann, 2019).

Regional disparities are documented across multiple, interconnected dimensions of the
transition, with some of the most robust evidence emerging from subnational studies. In China,
inequality is already evident at the knowledge-creation stage: Zhao et al. (2022) report
substantial regional inequality in renewable-energy innovation, with knowledge stocks and
R&D expenditures as key determinants. Inequality also manifests in structural energy
outcomes. Li et al. (2024) find pronounced spatial differences in renewable-energy
consumption, highlighting inter-group disparity as the dominant contributor to overall
inequality. Related work shows widening regional disparities in energy intensity linked to
heterogeneous regulatory regimes and technology levels (Shao et al., 2020), while inequality in
low-carbon development is associated with variation in energy intensity and regional economic
conditions (Liu et al., 2020). Collectively, these studies imply that expansion of low-carbon
activity does not automatically produce convergence; instead, transition dynamics may coexist
with persistent or widening regional gaps in the absence of compensatory mechanisms and
coordination.

A major—yet often insufficiently operationalised—mechanism of inequality concerns the
allocation of infrastructure investment capacity. Yang et al. (2020) show that power-grid
investment can serve as a cohesion instrument when directed toward less developed areas, while
also highlighting trade-offs between short-run growth effects and equality objectives. System-
transition modelling further suggests that least-cost optimisation tends to generate spatially
concentrated impacts, whereas explicit equality objectives produce different (and typically
more costly) spatial configurations (Sasse & Trutnevyte, 2020). Subsequent evidence indicates
that even a low-carbon electricity sector can sustain uneven distributions of benefits and
vulnerabilities across space (Sasse & Trutnevyte, 2023). In the United States, Chen et al. (2024)
map spatial heterogeneity in “inequity potential” during the clean-energy transition and argue
for place-based policy design; similarly, Ding et al. (2023) identify spatial disparity in utility-
scale solar deployment and show that policy design can exacerbate these disparities. Together,
these findings align with the proposition that the interaction between local conditions and
incentive structures shapes inequality in transition outcomes.

Distributional issues also appear strongly in household-level adoption of low-carbon
technologies and demand-side measures. Mechanisms of cumulative advantage help explain
why higher-income areas adopt low-carbon technologies faster and why gaps may become self-
reinforcing through peer diffusion and social-network effects (Stewart, 2022). Evidence on
residential solar adoption indicates persistent disparities over time and across settlement types,
with local policies and market processes either dampening or amplifying gaps (Dokshin et al.,
2024). A systematic review by Konzen et al. (2024) documents that rooftop solar incentives are
often regressive and concentrate adoption among affluent households. Methodologically,
Tidemann et al. (2019) warn that spatial aggregation can mask inequities, implying that the
apparent magnitude of concentration depends on the level of spatial resolution.

A related strand examines distributional consequences of policy instruments, particularly
tax credits and subsidies. Borenstein and Davis (2015) show that U.S. clean-energy tax credits
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are disproportionately captured by higher-income households, underscoring the pivotal role of
incentive design in equity outcomes. Work on the justice implications of clean-energy programs
similarly reports uneven allocation of support across socio-economic and demographic groups
(Sustainability, 2019). In a broader environmental-justice frame, Goforth and Nock (2022)
demonstrate that decarbonization strategies can either reduce or reproduce air-pollution
disparities depending on whether equity objectives are explicitly embedded in policy design.
These results imply that least-cost strategies can generate concentrated impacts that may
overlap with investment concentration.

For a global perspective, it is essential to connect the spatial concentration of clean-energy
investment with financial constraints, since differences in the cost of capital and access to
financial instruments can shape where and in what structure clean investment occurs. Studies
spanning developing regions and cross-country panels suggest that financial development can
support renewable-energy outcomes, but its effect is weakened by the context of income
inequality (Asongu & Odhiambo, 2020). He and Jones (2025) further indicate that income
inequality can reduce the effectiveness of renewable-energy investment, whereas ICT
development can strengthen investment efficiency, suggesting heterogeneous mechanisms
beyond capital availability. Li et al. (2025) show that the impact of renewables on energy
intensity depends on income inequality, underscoring the need to account for heterogeneity
when interpreting regional differences. At the same time, the empirical literature does not
converge on whether renewables increase or reduce inequality: Apergis (2015) reports a
positive association between renewable production and inequality in OECD contexts, whereas
other work identifies inequality-mitigating effects in specific settings (Meng & Kozybay, 2024;
Amin et al.,, 2022). This inconsistency suggests that investment concentration and its
consequences cannot be evaluated without explicit regional differentiation and technology
segmentation.

Policy uncertainty and public-finance design are additional mechanisms that shape the
spatial allocation of investment. Emami Meybodi and Owjimehr (2024) show that climate
policy uncertainty can alter the relationship between renewables and energy inequality, with
effects varying across country income groups. In the European context, Florkowski and
Rakowska (2022) show that cohesion funding can help overcome up-front cost barriers but may
remain geographically concentrated. Bharadwaj et al. (2022) provide evidence that spatially
targeted subsidies can reduce energy disparities in developing contexts, supporting
interventions such as de-risking and targeted financial schemes. In the sphere of development-
finance programs, geographic selectivity is also visible: Coma-Cunill et al. (2009) document a
concentrated investment plan for concentrated solar power in MENA that mobilises co-
financing but also reflects selective allocation across countries and projects. Taken together,
these findings imply that public and development-finance instruments may either mitigate
concentration (when designed to support underinvested regions) or reproduce it (when
mirroring market preferences for low risk).

Methodologically, several contributions relevant to concentration analysis emerge from
broader scholarship on spatial inequality. Barbieri et al. (2023) find associations between green-
technology development and rising income inequality in U.S. metropolitan areas, consistent
with the hypothesis that technological investment can have inequality-enhancing side effects.
Feng et al. (2023) document regionally heterogeneous effects of renewable innovation on
environmental efficiency across unevenly developing areas. Wei and Ye (2009) and Buckwalter
(1995) represent a broader tradition of studying spatial investment flows and inequality,
supporting the use of capital-concentration measures in empirical analysis beyond the energy
sector. Register et al. (2012) add a perspective on concentration across renewable-industry
subsectors, although its contemporary relevance for global clean-investment flows is more
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limited. Wells (2012) broadens the system view by linking industrial and environmental policy
and highlighting risks of interregional competition and inequality during the transition to
electric mobility. Although older and outside the contemporary clean-energy core, Rose et al.
(1982) caution that energy projects can alter income distributions, so increased investment
should not be assumed to yield equitable outcomes automatically.

Synthesising these strands reveals two consistent analytical gaps. First, much of the
empirical evidence on inequality is anchored in subnational distributional outcomes, while
macro-level quantification of clean-investment concentration across major world regions—
using consistent investment categories over time—remains less systematically developed.
Second, although inequality-renewables research is extensive, there is weaker integration
between the technology composition of investment (especially grids and flexibility) and the
financial constraints (cost of capital, risk, and the ability to mobilise private capital) that shape
investment feasibility, particularly in regions with lower investment capacity. Against this
background, it is analytically justified to assess the concentration of clean-energy investment
across regions using concentration indices (e.g., HHI) while simultaneously evaluating whether
investment into grids and flexibility keeps pace with renewables, given that infrastructure
constraints are repeatedly identified as potential bottlenecks for system-wide transition.

Research questions

e RQI: How did the technology composition of clean-energy investment (renewables,
electricity grids and storage, energy efficiency and end use, nuclear and other clean
energy, and low-emission fuels) evolve over 2015-2024, and what is the relative
trajectory of grid investment compared with renewable-generation investment?

e RQ2: To what extent are clean-energy investments spatially concentrated across major
world regions in 2019 and 2024 (measured by regional shares and the Herfindahl—-
Hirschman Index), and how has this concentration changed?

e RQ3: How do the dynamics of clean-energy investment and its components differ across
major regions (e.g., China, the United States, the European Union, India, Latin America,
Southeast Asia, and Africa) in terms of growth, composition, and infrastructure intensity
(grids and storage)?

3 Research design and methodology
3.1 Research design

This study applies a descriptive—comparative quantitative design to assess (i) the evolution
of clean-energy investment composition over time, (ii) the degree of spatial concentration of
clean-energy investment across major world regions, and (iii) the relative pace of investment
into electricity grids and storage compared with investment into renewable generation. The
empirical strategy is based on constructing a consistent set of investment indicators and
concentration metrics from harmonised investment accounts, followed by trend analysis and
cross-regional comparison.

3.2 Data sources and sample

All investment figures are taken from the International Energy Agency (IEA) World Energy
Investment 2024 dataset and are expressed in real 2023 USD at market exchange rates (MER),
consistent with the IEA reporting convention. The IEA defines investment as ongoing annual
capital spending on assets, aligned with capital expenditure concepts, and reports time series in
real 2023 USD terms adjusted for inflation.

The analysis uses (a) a global time series (2015-2024) by investment category; (b) a
regional cross-section for 2019 and 2024 for major economies/regions (China, United States,
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European Union, India, Latin America, Southeast Asia, Africa); and (c) a supplementary time
series on clean-energy manufacturing investment (photovoltaics and other manufacturing
technologies, = 2021-2024).  Financing-source = shares reported by the IEA
(commercial/public/DFI; and investor-type shares corporate/households/governments-SOEs)
are treated as contextual descriptors and used only to support interpretation in the discussion,
not as inputs to the main indicator construction.

Figure 1
Procedural workflow

Tracking Clean Investment Trends

Grid-Intensity
Raw Energy Investment Data Cleaning and Metrics
Data Aggregation Time-Series Analysis . Clean Investment Trends
) Assess infrastructure
Unprocessed, inconsistent Standardize categories, Calculate YoY, CAGR, vs. renewable Analyzed, summarized
investment figures compute totals decomposition investment investment patterns

Source: our elaborations

3.3 Variable construction

Investment categories follow IEA definitions: Fossil fuels, Renewable energy, Electricity
grids and storage, Nuclear and other clean energy, Energy efficiency and end use, and Low-
emission fuels. Based on these categories, the analysis constructs the following indicators.

Clean-energy aggregate and total investment

Clean-energy investment is defined as:

Clean = Renewable + Grids + Nuclear + Ef ficiency + LowEmission [1]

Total energy investment is defined as:

Total = Fossil + Clean [2]

Composition and growth indicators (RQ1)

Technology composition is assessed using category shares within Clean and within Total.
Growth is quantified using:

Year-on-year growth (YoY):

YY—Xt 1 3
Ot_Xt—l []

Compound annual growth rate (CAGR) over n years:
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1/n

CAGR = (Xe"d ) -1 [4]

Xstart

Contribution (decomposition) of categories to clean-growth over a period:

ACategory; Category, — Category;

Contribution; = [5]

AClean Clean, — Clean

This decomposition attributes the change in Clean to changes in each clean component and
is reported as percentages.

Grid “bottleneck” indicators (RQ1 & RQ3)

To quantify the relative adequacy of grid investment vis-a-vis renewable deployment, three
indicators are constructed.

e (rid share in clean:

] GridsStorage
GridShare = [6]
Clean
e @Grid-to-renewables ratio:
) GridsStorage
GridToRenew = [7]
Renewable
e Relative growth differential:; comparison of CAGRRenewabie VS-

CAGRgrigsstorage (and/or YoY differentials) to test whether grid investment keeps
pace with renewable investment.

Regional clean investment levels and concentration (RQ2)

For the regional dataset, the IEA table reports Total investment by region and year. Regional
clean investment is therefore derived as.

Clean, = Total, — Fossil, [8]

Regional shares of clean investment are computed as:

Sh _ Clean, (9]
arer = Y. Clean,

Spatial concentration is measured using:

e Herfindahl-Hirschman Index (HHI): HHI = Y,. Shar e? (also reported as HHI x 10000
for readability).

e CR3 (optional but interpretable): the combined share of the three largest regions in clean
investment.Because the regional set does not include a full “Rest of world” aggregate,
HHI is interpreted as concentration within the set of included regions, not as a complete
global concentration estimate.

26



Ekonomika a manaZment, Vedecky ¢asopis Fakulty podnikového manazmentu Ekonomickej univerzity v Bratislave
rocnik XXIII., ¢islo 1, rok 2026, ISSN 2454-1028

3.4 Analytical strategy and outputs

The empirical analysis proceeds in three blocks aligned with the research questions: (i)
global trend and composition analysis (levels, shares, YoY, CAGR, and contribution
decomposition); (ii) grid-intensity analysis using GridShare and GridToRenew across time and
regions; and (iii) regional concentration analysis using clean shares, HHI (and CR3), including
a comparison of 2019 vs. 2024 to identify whether concentration has increased or declined.
Results are reported through summary tables and figures (time-series lines for clean vs. fossil
and GridToRenew; stacked composition charts; and regional share/concentration visuals). All
computations are replicable using spreadsheet software, with formulas explicitly defined above.

3.5 Limitations

First, investment estimates follow IEA accounting conventions and modelling assumptions;
consequently, category boundaries and the treatment of multi-year project spending reflect the
IEA methodology and may differ from alternative datasets. Second, the regional concentration
metric is computed on the available set of major regions, which may bias concentration upward
relative to a full global partition that includes a residual “rest of world.” Third, grid and storage
are aggregated into a single category, limiting separate inference on network expansion versus
storage scaling.

4 Research Result

Across 2015-2024 (real 2023 USD, MER), global energy investment exhibits a clear
reallocation from fossil fuels toward clean energy. Fossil-fuel investment declined from USD
1,374 bn in 2015 to USD 1,116 bn in 2024, while total clean-energy investment increased from
USD 1,125 bn to USD 2,003 bn.

This shift is reflected in the clean share of total energy investment, which rose from 45.0%
(2015) to 64.2% (2024), while the fossil share fell from 55.0% to 35.8%. In ratio terms, clean
investment moved from being lower than fossil investment in 2015 (clean-to-fossil = 0.82) to
nearly 1.80x% fossil investment by 2024.

The trajectory of this structural change is not linear and accelerates after 2020. In 2016,
clean investment grew by 7.38% year-on-year while fossil investment contracted by 16.67%,
lifting the clean share above 50% for the first time in the series. The 2020 shock is visible as a
sharp contraction in fossil investment (—20.41% YoY), accompanied by continued, albeit
modest, growth in clean investment (+0.48% Y oY), pushing the clean share to 58.2%.

Figure 2
Total energy investment and the rising clean-energy share, 2015-2024
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From 2021 onward, clean investment growth consistently outpaced fossil growth: clean
expanded by 14.48% (2021) and 19.29% (2022), before moderating to 10.37% (2023) and
6.32% (2024). Fossil investment recovered in 2021-2024, but at lower momentum (+7.36%,
+7.58%, +5.21%, +2.39%, respectively), reinforcing the dominant role of clean-energy
expansion in driving the post-2020 increase in total energy investment.

In terms of clean-energy composition, renewables and energy efficiency/end use dominate
both investment levels and growth over the period. Renewable-energy investment increased
from USD 343 bn (2015) to USD 771 bn (2024), while energy efficiency/end use rose from
USD 393 bn to USD 669 bn.

Figure 3
Global energy investment by category, 2015-2024: fossil fuels versus clean-energy components
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Electricity grids and storage grew more moderately—from USD 338 bn to USD 452 bn—
and nuclear/other clean energy increased from USD 43 bn to USD 80 bn, while low-emission
fuels rose from USD 8 bn to USD 31 bn.

A decomposition of the total increase in clean investment between 2015 and 2024 (Aclean
= USD 878 bn) indicates that renewables contribute the largest share (48.75%), followed by
energy efficiency/end use (31.44%). Grids and storage account for 12.98%, nuclear/other clean
energy for 4.21%, and low-emission fuels for 2.62%. This pattern implies that nearly four-fifths
of the net clean-investment increase is driven by renewables and efficiency, rather than by grid
infrastructure or fuel-switching technologies.

Grid-intensity indicators suggest a relative decoupling between renewable generation
investment and enabling infrastructure investment. The grid share within clean investment
declined from 30.0% in 2015 to 22.6% in 2024.
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Figure 4
Grid investment adequacy and drivers of clean-energy investment growth, 2015-2024
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Consistently, the grid-to-renewables ratio decreased from approximately 0.99 (2015) to
0.59 (2024), following a predominantly downward trajectory after 2016 with only a minor
uptick in 2024 relative to 2023. Substantively, this indicates that each dollar invested in
renewables is associated with progressively fewer cents invested into grids and storage than
earlier in the period, consistent with a growing risk that network expansion and system
flexibility may lag behind renewable capacity additions.

Regional results for 2019-2024 indicate a strong expansion of clean-energy investment
across all major regions in the sample, but with substantial heterogeneity in both the pace of
growth and the internal technology mix. Aggregate clean investment across the included
regions increased from USD 953 bn (2019) to USD 1,615 bn (2024), while total energy
investment rose from USD 1,674 bn to USD 2,309 bn, confirming that the clean-energy
expansion was not merely a compositional shift but also accompanied by higher overall
investment volumes (Table 1).

Table 1
Regional change in energy investment by segment (2019-2024): absolute changes (USD bn, real 2023 MER) and

relative changes (%)

ATotal ATotal

AFossil ARES AGrids | ANuclear AEfficiency | ALow-em
clean energy| energy

billion USD
China -12 195 8 12 68 AT
United States -31 29 34 4 37 6 110 79
European Union 7 52 60 8 61 3 184 191
India 7 25 0 3 8 0 36 43
Latin America 22 19 8 3 -5 2 27 49
Southeast Asia -8 -4 0 0 4 1 1 -7
Africa -12 13 2 1 0 1 17 5

ATotal ATotal

AFossil ARES AGrids | ANuclear AEfficiency | ALow-em
clean energy| energy

China -6.09%|  118.90%| 9.88%|  200.00% 56.67%|IINA0000%]  77.15%|  48.33%
United States 13.60%|  S1.79%| 45.95%|  66.67% 71.15%| _ 300.00%|  57.89%|  18.90%
European Union | 24.14%|  96.30%| 98.36%|  114.29% 59.22%| _ 300.00%|  81.42%|  74.90%
India 2333%|  208.33%|  0.00%|  150.00% 66.67% 0.00%|  100.00%| 200.00%
Latin America 27.50%|  86.36%| 66.67% 0.00% BBI%|  100.00%|  47.37%|  35.77%
Southeast Asia | =10.39%| 221.05%|  0.00% 0.00% 66.67%|  100.00% 2.70%|  -6.14%
Africa -15.00%|  144.44%| 25.00% 0.00% 0.00% 0.00%|  100.00%| 200.00%

Source: our elaborations
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China remained the dominant contributor in absolute terms, with clean-energy investment
increasing from USD 372 bn (2019) to USD 659 bn (2024), representing an absolute increase
of USD 287 bn and a relative expansion of 77.2%. This growth was primarily driven by
renewables (+USD 195 bn) and energy efficiency/end-use (+USD 68 bn), while fossil
investment marginally declined (—USD 12 bn). The clean share in China rose from 65.4% to
78.1%, indicating a substantial reorientation of investment away from fossil fuels.

The European Union had the largest clean share among major regions and maintained a
high level of clean intensity. Clean investment increased from USD 226 bn to USD 410 bn
(+USD 184 bn; +81.4%), while the clean share rose from 88.6% to 91.9%, reflecting a system
already dominated by clean investment categories. The EU’s growth profile is notable for the
balanced expansion of renewables (+USD 52 bn) and electricity grids and storage (+USD 60
bn), alongside a substantial increase in efficiency/end-use (+USD 61 bn), suggesting parallel
investment into both supply-side and enabling infrastructure.

The United States expanded clean-energy investment from USD 190 bn to USD 300 bn
(+USD 110 bn; +57.9%) while fossil investment declined from USD 228 bn to USD 197 bn
(—USD 31 bn). The clean share increased from 45.5% to 60.4%, indicating a transition from a
fossil-dominant to a clean-majority investment structure over the period. In contrast to China
and the EU, U.S. growth shows a relatively strong increase in grids and storage (+USD 34 bn)
and efficiency/end-use (+USD 37 bn) compared with renewables (+USD 29 bn), suggesting a
more infrastructure- and demand-oriented composition of the clean expansion.

India recorded the strongest proportional increase in total energy investment within the
sample, with total energy rising from USD 75 bn to USD 118 bn (+USD 43 bn; +57.3%) and
clean investment doubling from USD 45 bn to USD 81 bn (+USD 36 bn; +80.0%). The clean
share increased from 60.0% to 68.6%, driven primarily by renewables (+USD 25 bn) and
efficiency/end-use (+USD 8 bn). At the same time, grids and storage remained flat (no net
increase), which may indicate a potential infrastructure lag relative to generation expansion.

Latin America shows a more mixed pattern. Clean investment rose from USD 57 bn to USD
84 bn (+USD 27 bn; +47.4%) while total energy increased from USD 137 bn to USD 186 bn
(+USD 49 bn; +35.8%). However, the region also experienced a substantial rise in fossil
investment (+USD 22 bn), and the clean share increased only modestly from 41.6% to 45.2%.
Importantly, energy efficiency/end-use declined (—USD 5 bn; —23.8%), while renewables and
grids increased (+USD 19 bn and +USD 8 bn), suggesting a reallocation away from demand-
side measures toward supply and infrastructure.

Southeast Asia exhibited near-stagnation in clean investment. Clean investment increased
only marginally from USD 37 bn to USD 38 bn (+USD 1 bn; +2.7%), while total energy
investment declined from USD 114 bn to USD 107 bn (-USD 7 bn; —6.1%). Renewables
decreased (—USD 4 bn; —21.1%), grids were flat, and the limited clean-growth was driven by
efficiency/end-use (+USD 4 bn) and low-emission fuels (+USD 1 bn). This profile is consistent
with an uneven or delayed scaling of renewable investment in the region relative to other major
regions.

Africa shows a low base but rapid proportional growth in clean investment, increasing from
USD 26 bn to USD 43 bn (+USD 17 bn; +65.4%) and raising the clean share from 24.5% to
38.7%. This improvement is supported by increased renewables (+USD 13 bn), modest growth
in grids (+USD 2 bn), and low-emission fuels (+USD 1 bn), alongside a decline in fossil
investment (—USD 12 bn). Despite this progress, absolute investment levels remain far below
those of major economies, underscoring persistent scale disparities.
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Figure 5
Regional distribution and composition of clean-energy investment (2024): clean-investment levels (USD bn) and
technology shares by region
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Regional concentration metrics suggest that the global expansion of clean investment has
been accompanied by a modest increase in concentration among the included regions. China’s
share of clean investment rose from 39.0% (2019) to 40.8% (2024), while the EU share
increased from 23.7% to 25.4% and the U.S. share declined from 19.9% to 18.6%.
Correspondingly, the Herfindahl-Hirschman Index increased from HHI = 0.0657 (HHI*x10,000
= 657) in 2019 to HHI = 0.0740 (HHI*10,000 = 740) in 2024, indicating a moderate rise in
concentration within the observed regional set.

A focused comparison for the European Union confirms both the scale-up of investment
volumes and a compositional shift toward system-enabling assets. Total EU energy investment
increased from USD 259 bn in 2019 to USD 451 bn in 2024. Over the same period, the fossil
component rose slightly in absolute terms (from USD 29 bn to USD 36 bn). However, its share
declined from 11% to 8%, indicating that non-fossil segments predominantly drove EU
investment expansion.

Within the EU portfolio, renewables nearly doubled from USD 54 bn (2019) to USD 106
bn (2024), increasing their share from 21% to 24%. Electricity grids and storage expanded from
USD 61 bn to USD 121 bn, with the share rising from 24% to 27%, consistent with intensified
investment into infrastructure and flexibility. Energy efficiency and end-use remained the single
largest component in absolute terms, increasing from USD 103 bn to USD 164 bn. However,
its share declined slightly from 40% to 37%, reflecting faster growth in renewables and grid-
related spending. Nuclear and other clean energy increased from USD 7 bn to USD 15 bn (stable
at ~3% share). In comparison, low-emission fuels rose from USD 1 bn to USD 4 bn (around
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1% of the total), indicating that these segments remained comparatively small within the EU
investment profile in both years.

Financing structure results for 2024 highlight a strong dominance of market-based capital
in the analysed regional aggregate. Applying the reported financing shares to the 2024 total
energy investment of USD 2,309 bn (sample aggregate) yields USD 1,708.66 bn financed by
commercial sources (74%), USD 577.25 bn by public sources (25%), and only USD 23.09 bn
by development finance institutions (1%). This composition indicates that the investment cycle
is primarily sustained by commercial capital, with public funding playing an important but
secondary role and DFIs contributing a comparatively marginal volume at the aggregate level—
an important contextual result for interpreting cross-regional disparities in investment capacity
and risk tolerance.

Figure 6

European Union energy investment structure (2019 vs. 2024): technology composition and total investment
volume.
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5 Discussion

The results confirm that the 2015-2024 period is characterised by a pronounced reallocation
of global energy investment from fossil fuels toward clean-energy segments, with the clean
share rising to nearly two-thirds by 2024. This macro-level pattern is consistent with the broad
literature that frames the energy transition as a capital-intensive restructuring process, but it
also reinforces a core warning from equity- and economic-geography perspectives: aggregate
growth alone does not guarantee balanced spatial distribution or system adequacy (Knight,
2010; Knight, 2012; Mormann, 2019). In this respect, our empirical evidence adds two
substantive contributions to the existing debate. First, it quantifies how clean investment growth
is disproportionately driven by renewables and energy efficiency rather than by grids and
flexibility. Second, it shows that clean-energy expansion across major regions is accompanied
by a measurable increase in concentration (HHI), implying that the transition’s investment
backbone is becoming more geographically centred among a small set of regions.

A central finding with direct theoretical implications is the declining grid-to-renewables
ratio over the decade. The ratio falls from approximately parity (=0.99) in 2015 to roughly 0.59
in 2024, while the grid share within clean investment declines from about 30% to 23%. This
aligns closely with the “infrastructure constraint” logic documented in power-system transition
research, where enabling infrastructure can become a binding constraint when generation
investment outpaces network and flexibility capacity. Although much of the literature addresses
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this mechanism through modelling of system outcomes, our results complement that work by
providing a clear investment-side signal: the capital allocation pattern itself indicates a potential
bottleneck. This is conceptually consistent with Sasse and Trutnevyte (2020), who show that
least-cost pathways generate spatially concentrated and uneven impacts; if grid and flexibility
investment lags, least-cost renewable deployment may accelerate where conditions are
favourable, while system constraints and congestion risks concentrate elsewhere. Similarly,
Yang et al. (2020) demonstrate that grid investment is not a neutral technical category but has
macro-distributional consequences; our findings suggest that regions failing to scale grid
investment proportionately may be structurally disadvantaged in their ability to absorb
renewable additions without rising system costs or reliability risks.

The decomposition of clean investment growth provides an additional interpretive layer:
renewables account for nearly half of the net clean increase, energy efficiency for roughly one-
third, and grids for only about one-eighth. From a policy and equity standpoint, this composition
is ambiguous. On the one hand, the prominence of energy efficiency is consistent with the
literature emphasising demand-side interventions as critical for decarbonisation and mitigating
household energy burdens in some contexts (Wang et al., 2023). On the other hand, the
comparatively modest contribution of grids suggests that investment priorities may be skewed
toward assets that are easier to finance or deploy under prevailing market conditions. This
interpretation is compatible with the economic geography of clean-tech finance (Knight, 2010,
2012), in which capital tends to flow into segments with clearer revenue models and lower risk.
Grid assets often face regulatory complexity, cost-recovery constraints, and long permitting
horizons; therefore, an observed decline in grid intensity can be interpreted as a financial—
institutional friction rather than purely a technological preference. The literature on policy
design and uncertainty further strengthens this reading: under heightened uncertainty, investors
may select segments with shorter payback horizons and clearer subsidy structures (Emami
Meybodi & Owjimehr, 2024), which can structurally underprovide network investment relative
to generation additions.

The regional results demonstrate pronounced heterogeneity and support the literature’s
claim that the clean transition is spatially uneven. China, the EU, and the United States account
for the overwhelming majority of clean investment in the sample, and the rise in HHI from 657
to 740 indicates increasing concentration within this set. This pattern resonates with the core
economic-geography argument that investment ecosystems and institutional settings generate
cumulative advantage, leading to persistent capital clustering (Knight, 2010; Knight, 2012).
The direction of change is also consistent with evidence of spatial concentration in deployment
and benefits, documented for both the United States and Europe (Chen et al., 2024; Sasse &
Trutnevyte, 2023). However, our results broaden this literature by showing that concentration
is not limited to local deployment outcomes; it is visible already at the macro-investment
allocation level, suggesting that unequal transition outcomes may be “baked in” through
upstream capital flows.

The region-specific trajectories also map onto several mechanisms proposed in the
literature. The EU exhibits extremely high clean shares in both 2019 and 2024 and expands
renewables, grids, and efficiency in parallel, which is consistent with coordinated policy
frameworks and mature regulatory settings capable of sustaining investment across
complementary system components. This aligns with cohesion-policy evidence that public
funding can reduce upfront barriers, though it may remain geographically concentrated within
regions or member states (Florkowski & Rakowska, 2022). The U.S. pattern—rising clean share
with strong growth in grids and efficiency—can be interpreted as a partial response to system
integration needs and demand-side electrification, consistent with findings that policy design
and local market conditions shape adoption and allocation patterns (Ding et al., 2023; Dokshin
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et al., 2024). China’s large-scale expansion in renewables and efficiency, alongside a smaller
proportional increase in grids, mirrors the structural risk highlighted above: even in a leading
investor region, grid build-out may not keep pace with renewable scale-up.

By contrast, Southeast Asia and Africa illustrate two different constraints that are frequently
discussed but rarely quantified in the same investment framework. Southeast Asia shows near-
stagnant clean investment amid declining renewables, consistent with the literature emphasising
the role of institutional capacity, financing conditions, and policy credibility in enabling
renewable deployment (Asongu & Odhiambo, 2020; Emami Meybodi & Owjimehr, 2024).
Africa displays rapid proportional growth from a low base, yet absolute volumes remain far
below major economies; this reflects the “scale disparity” problem that underpins many just-
transition and cost-of-capital discussions. Even where growth rates are high, low baseline
investment can lead to infrastructure and deployment gaps that persist or widen in absolute
terms, reinforcing regional inequality dynamics described in the broader inequality literature
(Shao et al., 2020; Liu et al., 2020).

The financing structure provides a critical bridge between these empirical patterns and the
equity literature. The dominance of commercial financing (74%) at the aggregate level implies
that market risk perceptions and return requirements largely shape the transition. This finding
closely aligns with the “clean energy equity” critique: when capital allocation is dominated by
private finance, regions with higher risk premia and weaker institutions are structurally
penalised, potentially leading to unequal access to clean infrastructure and its benefits
(Mormann, 2019). It also aligns with the empirical evidence that inequality and financial
development interact to shape renewable outcomes: financial development supports renewable
energy, but income inequality can weaken its effectiveness (Asongu & Odhiambo, 2020; He &
Jones, 2025; Li et al., 2025). In practical terms, the observed rise in concentration and the
underweighting of grid investment can both be interpreted as downstream manifestations of a
capital-cost gradient: private finance tends to scale where risks are manageable, and revenue
models are clearer. In contrast, grids and emerging markets face higher uncertainty and longer
payback horizons.

Our regional mix results further suggest that investment composition may itself have
distributional consequences, consistent with policy-incidence evidence. The literature on tax
credits and program design shows that incentives can be regressive and captured by higher-
income groups (Borenstein & Davis, 2015; Konzen et al., 2024), while justice-oriented studies
show unequal allocation across demographic and socio-economic groups (Sustainability, 2019).
Although our study does not measure household-level incidence, the macro pattern is
compatible with the same underlying mechanism. When investment is guided primarily by
commercial logic, both geographic allocation and technology selection may systematically
favour actors and regions with greater capacity to finance upfront costs. This is particularly
relevant for demand-side efficiency and distributed generation, which can be equity-enhancing
only if household-level financing constraints are addressed. Otherwise, adoption and benefits
may concentrate among affluent groups, reinforcing the “inequality trap” dynamics identified
by Stewart (2022).

Importantly, the rise in concentration does not imply that lagging regions are uniformly
excluded. India shows strong proportional growth in clean investment, and Africa’s share of
clean investment improves substantially. These patterns indicate that policy and development
pathways can shift investment structures even from low baselines. This is consistent with
evidence that spatially targeted subsidies and place-based interventions can reduce disparities
(Bharadwaj et al., 2022), and with the broader modelling insight that equality objectives can
meaningfully reshape transition outcomes, albeit at the cost of trade-offs (Sasse & Trutnevyte,
2020). Nonetheless, our evidence suggests that without explicit mechanisms to lower risk and
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mobilise capital for enabling infrastructure, the investment system may continue to reinforce
concentration and infrastructure gaps.

Overall, the findings imply that the transition’s “investment bottleneck”™ is not primarily a
shortage of aggregate clean capital, but a mismatch between where and how capital is
allocated—across regions and across enabling system components. This conclusion is coherent
with the literature’s emphasis on spatial heterogeneity, cumulative advantage, and policy
design. It also highlights a clear policy-relevant implication for future research and practice:
addressing regional inequality in the transition likely requires not only more clean investment,
but specifically (i) accelerated grid and flexibility spending relative to renewables, and (ii)
financing instruments that reduce capital costs and risk premia in underinvested regions.

5.1 Limitations and implications for future research

The discussion should be interpreted with three constraints in mind. First, concentration
metrics are computed within the set of major regions included in the dataset and may differ
under a full global partition. Second, investment categories aggregate grids with storage and do
not allow a granular separation of network expansion versus flexibility assets. Third, the study
is descriptive and does not identify causal effects of policies, institutions, or inequality
measures. Future research should therefore (i) extend concentration analysis to a complete
global set including “rest of world,” (i) disaggregate grids and storage where possible, and (iii)
test causal mechanisms linking financing conditions and policy uncertainty to both investment
concentration and grid adequacy using panel methods and risk/cost-of-capital proxies.

6 Conclusion

This study examined the evolution of global energy investment over 2015-2024 and the
regional allocation of clean-energy investment across major world regions in 2019 and 2024,
to identify (i) changes in the technology composition of clean investment, (ii) whether
investment in grids and flexibility is keeping pace with renewable generation, and (iii) the
extent of regional concentration of capital in the clean transition. The results document a clear
structural reallocation toward clean energy. Global clean-energy investment increased from
USD 1,125 bn in 2015 to USD 2,003 bn in 2024, while investment in fossil fuels declined from
USD 1,374 bn to USD 1,116 bn. Accordingly, the clean share of total energy investment rose
from 45.0% to 64.2%, indicating that clean energy became the dominant investment segment
by the end of the period.

In terms of growth drivers, the clean-energy expansion was primarily led by renewables and
energy efficiency/end use. Decomposition of the 2015-2024 increase in clean investment
(Aclean = USD 878 bn) shows that nearly half of the net growth is attributable to renewables
and about one-third to efficiency. In contrast, grids and storage contributed a substantially
smaller share. This composition matters because the “grid-intensity” evidence suggests a
growing risk of underprovisioning of enabling infrastructure. The grid-to-renewables ratio
declined from near parity in 2015 to approximately 0.59 in 2024, alongside a decline in the grid
share within total clean investment. Taken together, these results indicate that investment flows
are expanding renewable generation faster than network expansion and system flexibility,
implying an increasing likelihood of grid bottlenecks as the transition progresses.

Regional analysis confirms strong heterogeneity in both scale and dynamics. Across the
included major regions, clean investment increased from USD 953 bn in 2019 to USD 1,615
bn in 2024, yet the distribution remained highly uneven. China, the European Union, and the
United States accounted for the majority of absolute clean investment volumes. At the same
time, regions such as Africa and Southeast Asia remained at much lower levels, even when
proportional growth was substantial in some cases. Importantly, regional concentration
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increased modestly, reflected in a rise of HHI (x10,000) from 657 in 2019 to 740 in 2024. This
suggests that the global clean transition is increasingly concentrated in a limited set of regions,
potentially reinforcing differences in the ability to scale capacity, modernise infrastructure, and
implement system-wide decarbonization strategies.

Finally, the financing profile—characterised by a strong dominance of commercial
sources—has direct implications for interpreting spatial disparities. When the transition is
largely shaped by market-based capital, investment allocation is likely to reflect risk premia
and return requirements, potentially disadvantaging regions with higher capital costs and
weaker investment conditions. Overall, the findings imply that the next phase of the transition
will depend not only on increasing clean investment volumes, but also on improving the
system's investment balance—particularly in grids and flexibility—and on mobilising capital
in regions facing structural financing constraints. Future research should extend concentration
analysis to a complete global partition, including “rest of world,” disaggregate grids versus
storage where possible, and empirically test how financing conditions and the cost of capital
shape both the spatial distribution of clean investment and the emergence of infrastructure
bottlenecks.
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Das regulatorische Umfeld fiir nachhaltige Logistik in der Europiischen
Union: Auswirkungen des Green Deal, der CSRD und der Taxonomie

The regulatory environment for sustainable logistics in the European
Union: implications of the Green Deal, CSRD and taxonomy

Laura Oltmanns

Abstrakt

Die Europdische Union hat mit dem EU Green Deal und daraus folgenden Regulierungen wie
Fit for 55, CSRD und EU- Taxonomie den regulatorischen Rahmen fiir nachhaltiges
Wirtschaften deutlich verschdrft. Dieser Artikel analysiert die wirtschaftlichen Auswirkungen
dieser Regulierungen auf die Logistikbranche. Durch die Ausweitung der Regulierung auf
zusdtzliche Verkehrstriger, verschdrfte Emissionsziele sowie verbindliche Vorgaben zu
Infrastruktur, Fahrzeugstandards und Emissionshandel, intensiviert das Fit for 55- Paket die
klimapolitischen Anforderungen an den Logistiksektor erheblich. Fiir die Logistikunternehmen
resultieren  daraus  erhebliche  Investitionserfordernisse,  insbesondere in  die
Flottenmodernisierung sowie in strategische und infrastrukturelle Anpassungen, die durch
deutliche Unterschiede zwischen den EU- Mitgliedsstaaten zusdtzlich erschwert werden. Neben
den verkehrstrigerspezifischen Regulierungen erhéhen die CSRD und EU-Taxonomie die
Anforderungen an  Organisationsaufwand und IT-Systeme. Gleichzeitig  eroffnen
datengetriebene Nachhaltigkeitsstrategien Chancen zur Stirkung der Wettbewerbsfihigkeit
und zum Zugang zu langfristigen Finanzierungsquellen. Insgesamt ist davon auszugehen, dass
die EU-Nachhaltigkeitsregulierung langfristig als verbindlicher Ordnungsrahmen bestehen
bleibt, an den sich die Logistikunternehmen strategisch anpassen miissen.

JEL klasifikacia: M14, Q54, Q58
Krucové slova: Fit for 55, Corporate Sustainability Reporting Directive (CSRD), EU
Taxonomy, Logistics

1 Einfiihrung

Die Generalversammlung der Vereinten Nationen (VN) hat im Jahr 2015 die Agenda 2030
verabschiedet. Damit wurde ein globaler Orientierungsrahmen fiir nachhaltige Entwicklung
geschaffen. Die ESG- Kriterien: E- Environmental, S- Sozial und G- Governance, bilden die
grundlegenden Dimensionen der Nachhaltigkeit und sind bereits seit den 1970ger Jahren in
Fachgesprachen etabliert gewesen. Diese Dimensionen wurden von VN in 17
Nachhaltigkeitsziele (SDGs) formuliert und bilden einen politischen Rahmen fiir die nationale
Umsetzung der jeweiligen Staaten. Bei der Agenda 2030 und den SDGs handelt es sich nicht
um vélkerrechtlich verbindliches Ubereinkommen. Die Konkrete Ausgestaltung und die
Implementierung in das nationale Recht liegt in der Verantwortung der einzelnen Staaten.

Auf europdischer Ebene wurde dieser globale Orientierungsrahmen mit dem EU Green Deal
in eine politische Transformationsstrategie liberfiihrt. Der EU Green Deal verfolgt das Ziel, die
EU bis 2050 bei wirtschaftlichem Wachstum klimaneutral zu gestalten. Zur operativen
Umsetzung dieses Ziels wurden in den vergangenen Jahren mehrere regulatorische Instrumente
eingefiihrt. Zu den zentralen Elementen zdhlen das Fit for 55- Paket, die Corporate
Sustainability Reporting Directive (CSRD) sowie die EU- Taxonomie- Verordnung.

Der vorliegende Artikel untersucht die Auswirkungen dieser politischen Instrumente auf
die Logistikbranche. Grundlage der Analyse bildet eine systematische Auswertung aktueller
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wissenschaftlicher Artikel zu diesem Thema. Der Abschnitt 2 dieses Artikels gibt zundchst
einen Uberblick iiber die EU- Regulierungen und analysiert deren spezifische Auswirkungen
auf die Logistikunternehmen. Im Abschnitt 3 werden das zugrunde liegende Research Design
dargestellt. Abschnitt 4 fasst die zentralen Ergebnisse der Analyse zusammen und die
Abschnitte 5 und 6 diskutieren die Ergebnisse und leiten Handlungsempfehlungen fiir
Logistikunternehmen ab.

2 Stand der gelosten Problematik in den heimischen und auslindischen Quellen

Im nachfolgenden Kapitel werden die Auswirkungen der EU-Regulierung auf die
Logistikbranche in der EU aufgezeigt. Der EU-Green Deal, der daraus resultierende Fit for 55-
Paket, CSRD-Berichterstattung sowie die EU-Taxonomie bilden ein komplexes und
herausforderndes Regelwerk. Dieses hat tiefgreifende Folgen auf die bestehende
Geschiftsmodelle, Kostenstrukturen und die Wettbewerbsfahigkeit von Logistikunternehmen.

2.1 EU Green Deal und Fit for 55- Paket

Die EU-Kommission hat im Jahr 2019 die Mitteilung zum europiischen griinen Deal
verdffentlicht. Es legt den politischen Rahmen fiir eine 6kologische, wirtschaftliche und soziale
Transformation in der EU fest. Der EU Green Deal ist kein unmittelbar verbindliches Gesetz,
sondern eine strategische Leitlinie aus der konkrete Rechtsakte, Programme und
MaBnahmenpakete ausgearbeitet wurden. Die EU-Transformationsstrategie beriicksichtigt
auch das Wohl der europdischen Bevolkerung, die von einer sauberen Umwelt und
Wirtschaftswachstum  profitieren  werden. Die  Zielsetzung,  keine  Netto-
Treibhausgasemissionen bis 2050, bei gleichzeitigem Wirtschaftswachstum, ist jedoch mit
erheblichen Investitionen verbunden. Diese konnen allein mit Haushaltsmitteln der Lander
nicht gedeckt werden. Deswegen dient das Maflnahmenpaket auch als regulatorischer Rahmen
fiir mehr Transparenz und Vergleichbarkeit zur Vertrauensbildung am Privatkapitalgebermarkt.

Eines aus dem EU Green Deal resultirenden Mallnahmenpakete ist der ,,Fit for 55%. Dieser
sieht vor, dass die europdische Union bis zum Jahr 2030 die Treibhausemissionen um
mindestens 55% gegeniiber dem Niveau von dem Jahr 1990 senkt. Insgesamt umfasst ,,Fit for
55 19 Legislativakte, von denen 11 unmittelbar den Verkehrssektor betreffen. Diese 11 sind
in sektorlibergreifende Wirkungen geteilt (horizontale Reformen): Stralen-, See-, Schienen-
und Luftverkehr. Eines der zentralen Elemente des ,,Fit for 55“-Paketes ist die Reform des EU-
Emissionshandelssystems. Die Emissionsminderungsziele wurden angehoben in dem die
Gesamtmenge der Zertifikate reduziert und der maritime Sektor erstmalig in den
Emissionshandel aufgenommen wurde. Zudem kam ein Emissionshandelssystem fiir
Brennstoffe im Stralen- und Bahnverkehr sowie fiir Gebdudesektor neu hinzu.

Um eine mogliche Benachteiligung einkommensschwacher Haushalte und kleiner
Unternehmen abzufedern, wurde als Unterstiitzung ein sozialer Klimafond eingerichtet. Um die
Dekarbonisierung praktisch zu unterstiitzen, legt das Paket verbindliche Mindestvorgaben fiir
Lade- und Betankungsinfrastruktur in allen Verkehrstragern fest. Weitere horizontale Elemente
sind die Uberarbeitung der Lastenteilungsverordnung (nationale Emissionsziele fiir nicht dem
Emissionshandel unterliegende Sektoren) sowie die Neufassung der Richtlinie fiir Erneuerbare-
Energien. Der Einsatz der erneuerbaren Energien soll insbesondere imVerkehrssektor deutlich
ausgebaut und beschleunigt werden.

Insgesamt ist das ,,Fit for 55“-Paket sehr umfassend und reguliert den Verkehrssektor
tiefgreifend. Die Kombination aus marktbasierten Instrumenten, verbindlichen Standards,
sozialen Ausgleichsmechanismen und Infrastrukturvorgaben soll der Verkehrssektor einen
wirksamen Beitrag zur Erreichung von EU-Klimazielen leisten (European Parliament, 2024).
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Im maritimen Sektor wurden die gravierendsten Anderungen vorgenommen. Die
Schifffahrt ist nun ab dem Jahr 2025 zur Abgabe von Emissionszertifikaten fiir ihre CO?*-
Emissionen verpflichtet. Parallel dazu setzt die Fuel EU-Maritime-Verordnung verbindliche
Grenzwerte fiir die Treibhausgasintensitit der Schiffe und fordert den Einsatz erneuerbarer
Kraftstoffe. Hinzukommen ergédnzende Vorgaben, wie die Nutzung von Landstrom in Héfen,
die auf die Senkung der Emissionen auch im Hafenbetrieb, regulieren sollen (European
Parliament & Council of the European Union, 2023). Es ist wenig {liberraschend, dass die EU-
Kommission mit dem ,Fit for 55“- Paket auch den maritimen Sektor zur Senkung der
Treibhausemissionen mitaufgenommen hat. Weltweit werden ca. 90% aller Waren per Schiff
transportiert, wodurch der CO?*-Aussto3 des globalen Schiffsverkehrs zwischen 2-3% der
weltweit ausgestoBenen CO?-Emissionen entspricht (Moller et al., 2021). Ohne zusétzliche
Regulierung wire ein Emissionsanstieg zu erwarten. Das Emissions Tranding System (ETS)
der EU erzeugt direkten Kostendruck auf die Redereien, weil der Einsatz fossiler Krafstoffe
teuerer wird. Die Preiserhohungen werden von Redereien entsprechend an Kunden
weitergegeben. Grundsitzlich ist die Kundenbereitschaft da, einen hoheren Preis fiir weniger
CO? AusstoB3 beim Transport zu zahlen, jedoch sind es lediglich geschitzte 2%. Erforderliche
Preiserhohung wire jedoch hdoher, wodurch die Notwendigkeit einer anderweitigen
Finanzierung wie z.B. staatliche Forderung fiir die Reedereien entstehen wiirde. Zudem besteht
die grundsitzliche Sorge, dass durch die deutlichen Preissteigerungen fiir die Reedereien eine
Wettbewerbsverzerrung bzw. Standortnachteil entstehen konnte. Wenn eine einheitliche
internationale Maritime- Regulierung ausbleibt, konnte der EU-Standort fiir die
Schiffsbetreiber auf Dauer weniger attraktiv werden. Durch die Ausweichreaktionen (Flucht zu
weniger regulierten Standorten), wird die CO? Belastung eher steigen als gesenkt werden. Nicht
zu vernachldssigen ist auch die hohe Umweltbelastung bei der Herstellung der Schiffe selbst,
sowie die lange Amortisationsdauer aufgrund der hohen Anschaffungskosten. Zuséitzliche
Investitionen in neue Schiffe oder fiir den Umbau der bestehenden, verstirkt den Kostendruck
auf die Reedereien kurz- und langfristig. Christodoulou et al. erwihnen sogar, dass ab dem Jahr
2040 durch die FuelEU Maritime kein Kraftstoffmix mehr fiir die Erreichung der Regularien
ausreichen wird. Deshalb kann behauptet werden, dass diese Regulierung den Einsatz von
erneuerbaren Energien bzw. Synthetischen Kraftstoffen erzwingt (Christodoulou and
Cullinane, 2022). Die Herausforderung fiir den maritimen Sektor besteht also nicht nur in einer
technischen Umsetzung, sondern darin, den gesamten Sektor strategisch auf die aufwendige
Transformation auszurichten (Koilo, 2024; Menner & Reichert, 2022).

Das ,Fit for 55 -Paket sieht drei Kerninstrumente fiir den Luftverkehr vor: die Reform des
EU- Emissionshandelssystems (EU ETS), die Einfilhrung einer Korosinsteuer fiir
innereuropdische Fliige sowie eine verbindliche Beimischungsquote fiir Sustainable Aviation
Fuels (SAF). Und obwohl die meisten Studien zu dem Thema ,,Fit for 55 in Aviation, sich auf
Passagierflugverkehr beziehen, sind die drei genannten EU- Regulatorien gleichermalen fiir
Fracht- und Passagierfliige giiltig. Die Auswirkungen auf der Nachfrageseite sind aufgrund der
unterscheidlichen Marktdynamiken bei Passagier- und Cargo Fliigen nicht direkt iibertragbar
und werden an dieser Stelle deshalb nicht miteinbezogen. Grundsétzlich ldsst sich behaupten,
dass ,,Fit for 55 -Paket sich kostensteigernd auf die Airlines auswirken wird. Nach der Reform
des EU ETS, werden die kostenlosen Zertifikate ab dem Jahr 2026 abgeschafft und die CO?-
Preise angehoben. Die Kerosinsteuer Plus die Ausgaben fiir die Erfiillung der SAF-Quote,
kommen als zusdtzliche Punkte ebenfalls in die Kostenrechnung der Airlines hinzu
(Oesingmann, 2022). Besonders relevant ist fiir den Luftfrachtverkehr die in ,,Fit for 55
enthaltene Regelung zur ,,Fuel Tankering®. Fiir jeden Union- Airport (EU-Flughafen mit SAF-
Pflicht) muss ein Airline-Betreiber iiber ein Jahr betrachtet vor Ort 90% der Menge an
Treibstoff tanken, die er fiir alle seine Abfliige ab diesem Flughafen in diesem Jahr bendtigt.
Somit werden die Cargo-Airlines durch die 90% Tankregelung gezwungen, einen Grof3teil ihres
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Treibstoffes an groBen EU- Hubs zu kaufen. Dadurch entféllt groBtenteils die bisher mogliche
Kostenoptimierung durch Betankung an giinstigeren kleineren Zubringer- Flughiafen. Durch die
iibrig gebliebenen 10% kann jedoch bei wenigen systematisch ausgewéhlten Routen, trotzdem
Tankering betrieben werden. Das bedeutet, dass die EU-Anti-Tankering-Regelung das
Tankering begrenzt, aber nicht vollstindig verhindert. Zudem untergrébt dies nicht nur die
Umweltwirkung dieser Regelung, sondern kann auch die Drehkreuze der EU wirtschaftlich
unattraktiv gestalten. Die Cargo-Airlines kdnnten aufgrund der hoheren Betankungskosten ihre
Hubs nach nahegelegene nicht- EU Flughdfen wie Istanbul oder Dubai verlagern (Transport &
Environment, 2022). Gleichzeitig ist der SAF aufgrund der hoéheren Kosten nicht
konkurrenzfihig zu dem konventionellen Kerosin. Deshalb sichert eine garantierte Abnahme
durch den ,,Fit for 55 -Paket, einerseits eine Investitionssicherheit fiir die Produzenten und 16st
das so genannte ,,First- Mover-Problem* fiir die Airlines (Detsios et al., 2023).

Im StraBenverkehr zielt das ,,Fit for 55“ vor allem auf die Innovationsforderung und die
Verringerung der Abhidngigkeit von fossilen Energietragern ab. Da die Pkw und leichte
Nutzfahrtzeuge den Grofiteil der verkehrsbedingten Emissionen verursachen, steht dessen CO*-
Reduktion im Vordergrund. Hierfiir wurden deutlich verschirfte Grenzwerte festgelegt, um den
vollstdndigen Ausstieg aus fossilen Antriebstechnologien zu beschleunigen. Nach der
Verschirfung der CO?-Flottenregulierung fiir schwere Nutzfahrzeuge (VO (EU) 2024/1610)
sind die Fahrzeughersteller verpflichtet, den durchschnittlichen jahrlichen CO?-Ausstof aller
neu zugelassenen schweren Nutzfahrzeuge, den vorgeschriebenen Zielwert nicht zu
iiberschreiten. Dieser Flottenmittelwert muss:

um 15% in den Jahren 2025 bis 2029,
um 45% in den Jahren 2030 bis 2034,
um 65% in den Jahren 2035 bis 2039,
und um 90% ab 2040,

gegeniiber dem Referenzniveau in den Jahren 2019/2020 sinken. Bei der Hochrechnung
sind die gesamte Flotte und nicht einzelne Fahrzeuge mafBgeblich. Die Studie von Breed et al.
bezieht sich auf die anfingliche VO (EU) 2019/1242, die im Jahr 2024 mit der VO (EU)
2024/1610 abgelost wurde. Laut der Studie werden die CO?-Reduktionsziele: -30% bis zum
Jahr 2030, ohne Zero-Emission-Vehicles (ZEV) nicht erreichbar sein. Wahrend die 2025 (-
15%) Ziele noch iiber EffizienzmaBBnahmen der Diesel-Lkw erfiillbar waren, machen die 2030-
Ziele den Einsatz von batterieelektrischer und wasserstoffbasierter Lkw unabdingbar (Breed et
al., 2021). Mit der Erhohung der CO*-Reduktionsziele auf mind. 45% bis 2030 wird demnach
die Herausforderung sowohl fiir die Hersteller als auch fiir die Logistiker groer. Nach der
Bewertung von McKinsey & Company sind die bisher unzureichende flichendeckende
Ladeinfrastruktur sowie die mangelnde Rentabilitit der E-Lkw, die grofBiten
Verkaufshindernisse. Somit treffen auf die Lkw-Hersteller unzureichende Verkaufszahlenn bei
gleichzeitig hohem Investitionsdruck in die F&E. Fiir die Logistikunternehmen bedeutet das,
dass die Fahrzeugverfiigbarkeit, Anschaffungspreise und die Lieferzeiten zunehmend durch die
regulatorischen =~ Vorgaben  fiir ~ die  Hersteller  bestimmt  werden.  Fleet-
Investitionsentscheidungen werden also nicht mehr ausschlieBlich auf klassische
betriebswirtschaftliche Kalkulation beruhen (Breed et al., 2021; Suneson et al., 2025).

Des Weiteren ist beachtenswert, dass die Dekarbonisierung des StraBlentransports kein
schrittweiser Technologiewechsel ist, sondern von Kosten- und Planungsentscheidungen iiber
mehrere Jahre abhédngt. Denn, ob alternative Antriebe wirtschaftlich sind, hdngt strakt davon
ab, wo und wie die Lkw eingesetzt werden, den Energiepreisen und ob letztlich die Infrastruktur
vorhanden ist. Fiir die Logistikunternehmen bleibt in diesem Fall nur eine systematische,
datenbasierte Flotten- und Einsatzplanung, weil der geringere CO?-Ausstof3 nicht automatisch
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geringere Kosten bedeutet, vor allem nicht bei Hybrid- oder teil-elektrischen Losungen (Krause
et al., 2023). Die Flottenerneuerung ist eine langfristige Investition, der die Logistiker mit
Bedacht und strategisch angehen miissen. Es ist davon auszugehen, dass in der Zukunft mit
weiteren regulatorischen Verschirfungen zu rechnen ist. Deswegen stellt eine Investition in
giinstigere Ubergangsldsungen oder Nachriistungen der Flotte keine langfristig ausgerichtete
Erfolgsstrategie mehr dar (Gdowska et al., 2025).

Kommende zukiinftige Investitionen sind nicht die einzige Herausforderung im daily
business der Logistikunternehmen. Selbst wenn die Fleet-Problematik unternehmensintern
erfolgreich gelost werden kann, gibt es einige Implikationen in der Infrastruktur der EU. Aktuell
fehlt es noch an breit ausgebauten Hochleistungsladeinfrastruktur und Megawatt- Charging-
Systemen. Lange Wartezeiten und hohe Strompreisvolatilitit gestalten heute die elektrischen
Alternativen teurerer und zeitintensiver als dieselbasierte Transporte. So entsteht flir die
Logistikunternehmen kurzfristig ein schwerlosbarer Zielkonflikt zwischen regulatorischem
Anpassungsdruck und wirtschaftlicher Effizienz (Panciu et al., 2024). Aus diesem Grund sind
zwar die MaBnahmen des ,,Fit for 55- Paketes den Logistikern gut bekannt, stoBen jedoch auf
wenig Zuspruch. Teilweise werden die politischen Anforderungen sogar als wirtschaftlich
unrealistisch betrachtet, was die Frage aufwirft, ob die nachhaltige Verkehrspolitik hier der
Abwigung 6kologischer und 6konomischer Belange ausreichend Rechnung getragen hat (Beil
et al., 2025; Bekisz & Kruszynski, 2022).

Innerhalb des EU Green Deals und des Fit for 55-Pakets gilt der Schienengiiterverkehr als
besonders klimafreundlich, da er im Vergleich zu Stralen- und Luftverkehr deutlich weniger
Emissionen verursacht. Dennoch wird in mehreren Studien erwéhnt, dass die Elektrifizierung
des Straenverkehrs der zentrale Hebel zur Emissionsreduktion ist, auch wenn alle
Zukunftsszenarien von einem Modal Shift zur Schiene ausgehen. Das Fit for 55 -Paket reguliert
den Schienenverkehr nur indirekt. Es werden keine sektoralen Emissionsziele oder Quoten
vorgegeben, stattdessen erfolgt eine Forderung iiber TEN-T- Regulierung (Schienenbauplan fiir
Europa), Combined Transport Directive (Forderung des Giitertransports iiber Schiene oder
Schiff) und der Internalisierung externer Kosten (Kostenverlagerung fiir Umweltschdden auf
den Verkehrssektor). Trotzdem ist es derzeit nicht sichergestellt, dass der Schienenverkehr die
Wettbewerbsfihigkeit, gegeniiber der elektrifizierten StraBenverkehr in der Zukunft, besitzt.

Trotz der EU- Schienen-Forderprogrammen bestehen EU- weit Infrastrukturengpésse auf
den TEN-T- Korridoren, unterschiedlicher innerldndischer Stand der Umsetzung sowie lange
Projekt- Realisierungszeitrdume. Bei diesen bestehenden Kapazititsengpédssen ist die
Verlagerung des Giiterverkehrs von den Stralen oder Luft auf den Schienenverkehr, nur sehr
begrenzt moglich. Zudem konnen die sinkenden Elektro- Lkw Betriebskosten und ETS-Kosten
ebenso wettbewerbsmindernd fiir den Schienengiiterverkehr entwickeln (Seibert et al., 2024, ;
Ertiirk & Toral, 2022; Cinéurak Erceg et al., 2022).

Erwiahnenswert ist der Umstand, dass auch im Schienenverkehr erhebliche 6kologische
Unterschiede bestehen. Ganzlich elektrifizierte Strecken erfiillen die Umweltkriterien, wahrend
dieselbetriebene Ziige weiterhin relevante Emissionsquellen darstellen. Schienengiiterverkehr
ist somit nicht pauschal 6kologisch im Vorteil gegeniiber anderen Verkehrstragern. Zudem
flieBen die unsicheren Energiepreise sowie die hohen Investitionskosten der Betreiber zu der
Nachhaltigkeitsbewertung des Schienenverkehrs. Somit wird deutlich, dass eine gezieltere
politische Forderung der Netzmodernisierung des Schienenverkehrs in Europa unabdingbar ist,

v —

Zusammenfassend zeigen die ausgewerteten Studien, dass der EU Green Deal sowie der Fit
for 55- Paket den Schienengiiterverkehr eher politisch stérken, als eine strukturell gesicherte
Transformation des Sektors bewirken. Die politische Wirkung entfaltet sich iiber die
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Kostenverschiebungen zulasten anderer Verkehrstrager, wihrend infrastrukturelle und
operative Defizite des Schienenverkehrs innerhalb der EU noch nicht geldst sind. Fiir
Logistikunternehmen bedeutet dies, dass der Schienenverkehr aufgrund der EU- Klimapolitik
zwar an stategischer Bedeutung gewinnt, gleichzeitig jedoch mit erheblichen
Investitionsrisiken verbunden ist.

2.2 Corporate Sustainability Reporting Directive

Ein weiterer zentraler Baustein des EU Green Deals ist die EU-Richtlinie (EU) 2022/2464,
auch bekannt als Corporate Sustainability Reporting Directive (CSRD). Sie wurde von der
Européischen Kommission tiberarbeitet und ersetzt die aus dem Jahr 2017 beschlossene, Non-
Financial Reporting Directive (NFRD). Diese Richtlinie regelt die
Nachhaltigkeitsberichterstattung von Unternehmen. Demnach sind Unternehmen ab einer
bestimmten Grofe dazu verpflichtet einen Nachhaltigkeitsbericht nach ESRS (European
Sustainability Reporting Standards) zu verfassen. Dadurch sollen Transparenz,
Vergleichbarkeit und Verldsslichkeit von ESG (Environmental, Social, und Governance) fiir
Investoren, Kunden, Finanzinstitute und weitere Stakeholder sichergestellt werden. Die CSRD
verpflichtet betroffene Unternehmen zur Offenlegung ihrer nachhaltigkeitsbezogenen
Auswirkungen, Risiken und Chancen entlang der gesamten Wertschopfungskette. Hierbei gilt
das Prinzip der doppelten Wesentlichkeit:

e Darstellung wie das unternehmerische Handeln die Umwelt und die Gesellschaft
beeinflusst.

e Darstellung wie die Nachhaltigkeitsaspekte die wirtschaftliche Lage und die
Zukunftsfahigkeit des Unternehmens beeinflussen.

e Da die Logistikbranche zu den besonders emissionsintensiven Wirtschaftsbereichen
gehort, ist die CSRD besonders relevant. Nach der CSRD- Anforderung sind von dem
Unternehmen die Treibhausemissionen in drei Scopes einzuteilen:

o Scope 1: direkt von dem Unternechmen verursachte Emissionen wie z.B.
Emissionen des eigenen Fuhrparks oder Heizol Verbrennung in eigenen Hallen

o Scope 2: indirekte Emissionen aus der vom Unternehmen eingekauften Energie
wie z.B. der Stromverbrauch in Biirogebduden oder Lagerhallen

o Scope 3: Emissionen, die durch die Geschéftstétigkeit verursacht werden, jedoch
bei Dritten (Partnern, Lieferanten, Kunden) anfallen. In der Logistik konnen es
z.B. eingekaufte Transportleistungen bei Subunternehmen sein oder die
Emissionen der Herstellung der Lkw sowie die Emissionen, die bei der
Entsorgung von Verpackungsmaterialien entstechen (European Parliament and
Council, 2022).

Transport- und Logistikleistungen sind bei vielen Unternehmen im CSRD- Bericht unter
Scope 3 Emissionen zu erfassen. Dadurch iibernehmen Logistikunternehmen die Rolle des
Datenlieferanten fiir andere Unternehmen, selbst wenn sie durch eigene Unternehmensgrof3e
nicht CSRD- berichtspflichtig sind. Das Vorliegen solcher Daten konnte sich zwar bei der
Kundengewinnung fiir die Logistikunternehmen auszahlen, andererseits konnten Lieferanten
ohne ausreichende Datenbereitstellung auch vom Markt ausgeschlossen werden. Zudem
erfordert die CSRD- Datenbereitstellung Budgetausgaben und personellen Aufwand, die
besonders fiir kleine und mittelstandische Unternehmen sehr belastend sein kdnnen (Niemann
et al.,, 2025; Luin et al., 2025). Aufgrund von unterscheidlichen Berechnungsmodellen und
Tools konnen identische Transportleistungen Abweichungen von bis zu 50% aufweisen.
Hauptursache hierfiir sind Systemgrenzen, Emissionsfaktoren und Annahmen. Besonders
aufwendig ist die Berechnung der Emissionen fiir Logistikunternehmen mit intermodalen,
internationalen und stark fragmentierten Netzwerken (Dagnes, 2022; Marek & Staniuk, 2025).
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Hinzu kommt, dass die administrative Bealstung zusitzlich durch die Parallelberichterstattung
verstirkt wird. Neben CSRD-Pflichten miissen Logistikunternehmen hiufig kundenspezifische
ESG-Fragebogen ausfiillen oder Berichtssysteme bedienen, ohne, dass diese einheitlich sind
(Dagnes, 2022).

Langfristig betrachtet kann die CSRD-Berichterstattung die Wettbewerbslogik der
Logistikbranche verdndern. Nachhaltigkeitsperformance wird schrittweise zu einem
gleichwertigen Kriterium neben Preis und Zeit. Durch die CSRD- Berichterstattung bestehen
Chancen fiir eine Beschleunigung der Digitalisierung, Standardisierung und
Prozessoptimierung nicht nur in der Logistikbranche. Praxisbeispiele zeigen, dass durch
datenbasierte Routenoptimierung, bessere Auslastung oder multimodale Koordination spiirbare
Emissions- und Effizienzgewinne realisiert werden kdnnen. Die uneinheitliche nationale
Umsetzung der CSRD-Richtlinie innerhalb der EU erzeugt jedoch auch regulatorische
Unsicherheiten fiir die betroffenen Unternehmen. Unterschiedliche Zeitpline und
Auslegungsspielrdume erschweren die Planungssicherheit und konnen dazu filihren, dass
Investitionsentscheidungen in Digitalisierung, Flottenmodernisierung oder IT-Systeme
aufgeschoben werden. Damit kdnnen die zuvor erwihnten Effizienzgewinne verzogert
eintreten und die Wettbewerbsfahigkeit einzelner Standorte beeintrachtigt werden (Niemann et
al., 2025; Marek & Staniuk, 2025).

2.3 EU Taxonomy

Zusétzlich sind in der EU tétige Unternehmen, die unter die CSRD fallen, auch EU —
Taxonomie anwendungspflichtig. Die EU-Taxonomie-Verordnung (EU 2020/852) legt fest,
wann wirtschaftliche Téatigkeiten als 6kologisch nachhaltig gelten. Die Unternehmen miissen
offenlegen, welcher Anteil ihrer Umsitze, Investitionen (CapEx) und Betriebsausgaben (OpEx)
Taxonomie fahig ist. Die Verordnung verschriftlicht ein einheitliches Klassifikationssystem,
welches fiir Investoren, Unternehmen und Aufsichtsbehorden eine vergleichbare Bewertung
nachhaltiger Aktivititen ermoglicht. Demnach ist eine unternehmerische Tatigkeit nur dann
nachhaltig, wenn sie mindestens einem von sechs Umweltzielen beitrdgt und keinem der
anderen der Umweltziele erheblich schadet. Die von der EU-Taxonomie- Verordnung
vorgeschriebene sechs Umweltziele sind:

1. Climate Change Mitigation.

Climate Change Adaptation.

Nachhaltige Nutzung und Schutz von Wasser- und Meeresressourcen.
Ubergang zu einer Kreislaufwirtschaft.

Vermeidung und Verminderung der Umweltverschmutzung.

Schutz und Wiederherstellung der Biodiversitit und der Okosysteme.

bk

Hinzukommen Mindestanforderungen an soziale und Governance- Standards, die von den
Unternehmen eingehalten werden miissen (European Parliament & Council of the European
Union, 2020).

Fir  Logistikunternehmen ist die = EU-Taxonomie-Verordnung  zunehmend
kapitalmarktrelevant. Die erhobenen und die klassifizierten Unternehmenskennzahlen werden
insbesondere von professionellen Investoren aktiv in Investitionsentscheidungen einbezogen.
Fiir Taxonomie konforme Investitionen entstehen so finanzielle Anreize, gleichzeitig, aber auch
okonomische Nachteile fiir die Unternehmen, die eine niedrige Taxonomie- Quote aufweisen
(Chrzan & Pott, 2024). Dieser Effekt ist jedoch vor allem bei groBeren Unternehmen bei
direktem Kapitalmarktzugang ausgeprégt, wobei kleinere Unternehmen eher selten profitieren.
Hierdurch entsteht ein Risiko fiir Investitionsliicken, insbesondere fiir kleine- und
mittelstdndische Unternehmen (Brabec & Machac, 2025).
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Wie bei der CSRD- Berichterstattung, so auch fiir die EU-Taxonomie- Berichterstattung ist
das Vorliegen relevanter ganzheitlicher Unternehmensdaten eine Voraussetzung fiir die
Erstellung der Berichte. Somit stellt die EU- Taxonomie- Berichterstattung eine zusétzliche
personelle, organisatorische und monetire Belastung fiir die Unternehmen dar. Da die
praktische Umsetzung der Taxonomie mit methodischen Herausforderungen verbunden ist,
werden geschultes Personal sowie unterstiitzende Buchhaltungs- und Controlling Systeme
benotigt (Brabec & Machag, 2025). Die EU- Taxonomie- Verordnung kann fiir die
Logistikunternehmen als ein externer Referenzrahmen dienen, um
Transformationsinvestitionen besser priorisieren zu konnen. AuBerdem kann die bessere
Vergleichbarkeit okologisch vorteilhafter Logistikleistungen Greenwashing- Risiken
reduzieren.  Logistikunternehmen,  die = Dekarbonisierung  als  Teil  eigener
Unternehmensstrategie verstanden haben, konnen sich wettbewerbliche Vorteile schaffen
(Kaminski, 2023).

3 Forschungsdesign

Die vorliegende Publikation basiert auf einem Scoping- Review- Ansatz nach Arksey und
O'Malley (2005). Ziel der angewandten Methodik ist es, aktuelle wissenschaftliche
Erkenntnisse systematisch zu biindeln, Argumentationslinien abzuleiten und regulatorische
Wirkungszusammenhénge einzuordnen. Im Rahmen der Datenerhebung wurden die fiir die
Logistikbranche relevanten EU-Rechtsvorschriften identifiziert sowie der aktuelle Stand der
wissenschaftlichen Literatur zu den Auswirkungen dieser Regularien dargestellt.

Die Literaturrecherche erfolgte in anerkannten wissenschaftlichen Datenbanken und
Suchplattformen wie Web of Science, Scopus, Academia.edu oder Google Scholar. Fiir die
Recherche der EU- Rechtsvorschriften sowie ihrer Inhalte wurden ausschlieBlich die
Originaltexte der Europdischen Union auf der offiziellen Veroffentlichungsplattform EUR- Lex
herangezogen. Damit konnte eine breite Abdeckung relevanter Fachliteratur sichergestellt
werden. Die Suchstrategie erfolgte anhand vordefinierter Suchbegriffe in englischer Sprache,
unter anderem: EU Green Deal, Fit for 55, CSRD, EU Taxonomy sowie LOGISTICS oder
TRANSPORT SECTOR. Es wurden bewusst Gesetzestexte oder Artikel ausgeschlossen, die
lediglich nationale Regelungen einzelner Mitgliedstaaten betreffen. Dies erfolgte zum einen
aufgrund der begrenzten Kapazititen dieser Arbeit, zum anderen zur Sicherstellung der
Vergleichbarkeit der Auswirkungen auf die gesamte Logistikbranche. Analysiert wurden daher
ausschlieBlich EU- Regulierungen auf Unionsebene, die fiir die Logistikbranche unmittelbar
relevant sind. Nationale Umsetzungen von EU- Richtlinien wurden in dieser Arbeit nicht
gesondert beriicksichtigt. Aufgrund der Neufassungen der EU- Regelungen und zur
Sicherstellung der Aktualitit wurden ausschlieflich Artikel beriicksichtigt, die ab dem Jahr
2022 veroffentlicht wurden. Insgesamt wurden 37 Fachartikel und Gesetzestexte analysiert und
die verwendeten Aussagen zitiert.

Die Einschlusskriterien waren:

e peer- reviewte wissenschaftliche Publikationen,

e Erscheinungsjahr 2022-2025,

e Thematischer Fokus: die Logistikbranche in allen Sektoren wie Maritimer Sektor,
Luftgiiterverkehr, StraBengiiterverkehr und Schienengiiterverkehr.

Die Ausschlusskriterien waren:

e nationale Gesetzgebungen und nationale Umsetzungen von EU- Richtlinien, wie z.B.
nationale Maut Regulatorik oder nationale Vorgaben zur Strompreisgestaltung,

e nicht peer- reviewte wissenschaftliche Publikationen,

e Studien auBlerhalb des definierten Zeitraums,
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e Studien, die sich zum Zeitpunkt der Recherche (2025) auf nicht mehr aktuelle EU-
Verordnungen beziehen,
e Publikationen ohne Volltext- Zugang.

Die Auswertung erfolgte mittels qualitativer Inhaltsanalyse. Dazu wurden die Beitrdge nach
thematischen Schwerpunkten sortiert und anschlieBend auf ihre Auswirkungen auf die
Logistikbranche analysiert, zusammengefasst und auf abweichende Einschdtzungen hin
ausgewertet. Die Ergebnisse der Recherche wurden im 4. Teil dieser Publikation in einer
Tabelle zusammengefasst, nach Logistiksektoren sortiert und die Auswirkungen der jeweiligen
Regularien auf die Logistikbranche dargestellt.

Trotz der systematischen Vorgehensweise ist der gewdhlte Ansatz mit Einschrinkungen
verbunden. Da die Analyse von der Verfiigbarkeit und der Qualitét der vorhandenen Literatur
abhéngt, kann weder eine vollstindige Abdeckung relevanter Studien noch eine vollstindige
Vermeidung von Selektionsverzerrungen gewéhrleistet werden. Aulerdem werden die EU-
Regularien fortlaufend aktualisiert, so dass einzelne Teile der Verordnungen und darauf
bezogene Studien, schnell an Aktualitidt verlieren konnen. Dennoch bietet die gewéhlte
Methodik eine tragfahige Grundlage, um eine kritisch-analytische Einordnung des aktuellen
wissenschaftlichen Diskurses sowie die Ableitung von Handlungsempfehlungen fiir
Logistikunternehmen zu ermoglichen.

4 Ergebnisse der Forschung

Die Auswertung der analysierten wissenschaftlichen Artikel zeigt, dass der EU Green Deal
zu einer deutlichen Verschérfung der klimapolitischen Rahmenbedingungen im Logistiksektor
fiihrt. In der Tabelle 1 werden die relevanten EU-Verordnungen mit daraus resultierenden
Auswirkungen fiir die Logistikunternehmen aufgelistet

Bei der Analyse der EU-Regulierungen ldsst sich eine Kernbotschaft ableiten: die
Logistikbranche ist auf dem Weg zur Transformation, sowohl sektorspezifisch durch
Dekarbonisierung der Transportdurchfiihrung (ETS, FuelEU Maritime-, Aviation und CO:-
Flottengrenzwerte), als auch sektoriibergreifend mit Transparenz- und Berichtspflichten iiber
CSRD und EU- Taxonomie. Hierdurch sind in allen Logistiksektoren hohere Kosten fiir die
Logistikunternehmen zu erwarten. Dabei fallt auf, dass der Stralengiiterverkehr, den hochsten
kumulierten Anpassungsdruck aufweist. Mit ETS 2 und den verschérften CO.-Flottengrenzwert
greifen zwei Regulierungsmechanismen gleichzeitig und steigern nicht nur die laufenden
Betriebskosten, sondern erzwingen die Umstellung der Flotte auf alternative
Fahrzeugtechnologien. Ein weiterer wichtiger Punkt ist, dass die Umstellung auf nachhaltige
Kraftstoffe oder das Laden vom Stom zur Betankung, unabhingig von dem Logistiksegment,
eine Abhingigkeit von der Infrastruktur schafft. Dies erhoht die Investitionsrisiken von
Logistikunternehmen zusétzlich. Weder kann den Logistikunternehmen das flichendeckende
Vorhandensein der benétigten Infrastruktur innerhalb und auBerhalb der EU garantiert werden,
noch konnen sie sich bisher auf eine EU-weit gesetzlich zugesicherte Preisstabilitit bei den
Strompreisen berufen. Letztlich ist erwdhnenswert, dass der Schienengiiterverkehr zwar mit
Wachstumszielen und daraus resultierenden politischen Forderungen bevorteilt wird, dies
jedoch nicht pauschal. Denn dieselbetriebene Loks sind ebenso von ETS 2 betroffen, wie auch
der StraBBengiiterverkehr.

Derzeit sind keine Hinweise darauf vorhanden, dass die EU- Nachhaltigkeitsregulierung
kiinftig weniger stringent ausgestaltet wird. Die bestehenden gesetzlichen Vorgaben sind als
dauerhafte Rahmenbedingungen zu betrachten, an die sich Unternehmen anpassen miissen.
Nachhaltigkeit ist damit zu einer verbindlichen Kernanforderung fiir Logistikunternehmen
geworden.
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EU-Verordnungen im Zusammenhang mit Logistikunternehmen

European Union, 2023)

Stra3enverkehr ab 2027

Emissions- Zertifikaten

l}: igiucllllirsuelll(gtir Relevante EU-Vorschriften Zentra:{:nr(;:eg::ztgonsche Quantitative Vorgaben i:;vi:ltli.ll:::tgeerl:l:ll:frif
Maritimer EU ETS (European Parliament | Einbeziehung der Schifffahrt in | Zertifikatsabgabe in Hohe von 40 % der Steigende Betriebskosten durch CO--
Sektor and Council of the European das EU- gemeldeten Emissionen im Jahr 2025, 70 Bepreisung und Kraftstoffumstellung
Union, 2003) Emissionshandelssystem % im Jahr 2026 und 100 % ab 2027
Emissionsabdeckung von 100 % bei Transformations- und
Fahrten zwischen EU-Héafen und 50 % bei | Investitionsdruck auf Flotten- und
Fahrten zwischen EU- und Nicht-EU- Betriebsprozesse
Hifen
FuelEU Maritime (European Anforderungen zur Nutzung Senkung der Treibhausgasintensitit der an
Parliament and Council of the erneuerbarer Kraftstoffe sowie Bord verwendeten Energie um 2 % ab
European Union, 2023) Landstromvorgaben 2025 und stufenweise bis 80 % bis 2050
Luftgiiterverkeh | EU ETS Abschaffung kostenloser Erwerb aller benétigten Zertifikate fiir Hohere Betriebskosten durch ETS
r Emissionszertifikate Fliige innerhalb der EU
ReFuelEU Aviation (European | Steigerung der Stufenweise Steigerung der SAF-Quote Hohere Kraftstoffpreise und
Parliament and Council of the Beimischungsquoten von von 2% in 2025 bis 70% ab 2050 eingeschrankte
European Union, 2023) nachhaltigen Kraftstoffen Betankungsoptimierung
Einfithrung Anti-Tankering Mind. 90% des Kraftstoffes, der fiir einen
Regelung von einem EU-Flughafen ausgehenden
Flug bendtigt wird, muss vor Ort (EU)
getankt werden.
StraBengiiter- EU ETS 2 (European Einfiihrung eines neuen Verpflichtung der Inverkehrbringer von Hohere Betriebskosten durch ETS
verkehr Parliament and Council of the Emissionshandelssystems fiir fossilen Brennstoffen zum Kauf von CO-

VO(EU) 2024/1610 (European
Parliament and Council of the
European Union, 2024)

Verschérfung der CO:-
Flottenregulierung fiir schwere
Nutzfahrzeuge

CO:z-Reduktion gegeniiber dem
Referenzniveau 2019/2020 um 15 % in
den Jahren 2025-2029, 45 % in den Jahren
2030-2034, 65 % in den Jahren 2035—
2039 und 90 % ab 2040

Transformations- und
Investitionsdruck auf Flotten- und
Betriebsprozesse

Abhingigkeit von Verfligbarkeit der
Ladeinfrastruktur
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Fortsetzung der Tabelle 1

European Union, 2020)

Aktivitéten als okologisch
nachhaltig einzustufen ist

Umweltzielen sowie die Einhaltung
sozialer Mindeststandards

l}: igiucllllirsuelll(gtir Relevante EU-Vorschriften Zentra:{:nr(;:eg::ztgonsche Quantitative Vorgaben i:;vi:ltli.ll:::tgeerl:l:ll:frif
Schienengiiter- | EU ETS 2 Einfiihrung eines neuen Verpflichtung der Inverkehrbringer von Hohere Betriebskosten durch ETS
verkehr Emissionshandelssystems fiir fossilen Brennstoffen zum Kauf von CO»-
Dieselbetriebenen Bahnverkehr | Emissions- Zertifikaten
ab 2027
VO(EU) 2024/1679 (European | Festlegung von Steigerung des Aufkommens im Politische Aufwertung des
Parliament and Council of the Wachstumszielen fiir Schienengiiterverkehr um 50% bis 2030 Schienengiiterverkehrs, aber keine
European Union, 2024) Schienengiiterverkehr und 100% bis 2050 strukturell abgesicherte
Transformation
Alle Logistik CSRD (European Parliament Verpflichtung zur Erfassung von Scope 1-3 und Anwendung | Hoher personeller, organisatorischer
Sektoren and Council of the European Nachhaltigkeitsberichterstattung | des Prinzips der doppelten Wesentlichkeit | und finanzieller Aufwand
Union, 2022) nach ESRS entlang der
Wertschopfungskette
Alle Logistik EU Taxonomie (European Verpflichtung zur Offenlegung, | Offenlegung von Umsatz, CapEx und Hoher personeller, organisatorischer
Sektoren Parliament and Council of the welcher Anteil wirtschaftlicher | OpEx; Bewertung anhand von 6 und finanzieller Aufwand

Kapitalmarktrisiken bei niedriger
Quote

Quelle: eigene Darstellung
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5 Diskussion

Die im Zuge des europidischen Green Deal eingefiihrten Forderinstrumente, wie der Social
Climate Fund, verfolgen primér das Ziel, soziale Hérten im Zusammenhang mit den neuen
Emissionsregulierungen abzufedern (Eden et al., 2023). Aus unternehmerischer Sicht ist jedoch
festzuhalten, dass diese Fordermechanismen nicht geeignet sind, die erheblich gestiegenen
regulatorischen Belastungen aus dem Fit for 55- Paket, CSRD und EU-Taxonomie-
Verordnung fiir Logistikunternehmen substanziell zu kompensieren. Ein Grund hierfiir liegt in
der begrenzten Forderadressierung, da sich die Forderung ausschlieBlich an private Haushalte
und Kleinstunternehmen richten, wéhrend kleine- und mittelstindische oder auch grofie
Logistikunternehmen trotz hoher Anpassungs- und Investitionskosten weitgehend
unberiicksichtigt bleiben. Des Weiteren unterliegt die konkrete Mittelverwendung aus dem
Social Climate Fund der nationalen Entscheidungshoheit der Mitgliedstaaten. Somit besteht das
Risiko, dass selbst potenziell forderfahige Kleinstunternehmen keine Unterstiitzung erhalten,
was insbesondere die kapitalintensive Logistikbranche weiter ddmpfen konnte.

Eine Flottenmodernisierung im Giiterverkehr mit dem Umstieg auf alternative
Antriebstechnologien und dem Ausbau digitaler Berichtssysteme ist mit erheblichen Kosten
verbunden. Da diese Kosten nur sehr begrenzt forderfahig sind, erscheint eine Weitergabe an
die Kunden 6konomisch unvermeidbar. Aufgrund der Querschnittsfunktion der Logistik wirken
sich steigende Transportkosten entlang nahezu aller Wertschopfungsketten aus. In der Folge ist
davon auszugehen, dass die europdische Klima Regulatorik nicht ausschlieBlich
Logistikunternehmen belastet, sondern preissteigernd auf eine Vielzahl von Giitern auswirkt.
In welchen Maf3 diese Effekte die Nachfrage beeinflussen werden, bleibt offen und bedarf
weiterer empirischer Untersuchung.

Kritisch zu bewerten ist zudem das in der Literatur erwihnte Risiko einer Verlagerung
wirtschaftlicher Aktivitdten in Lénder mit geringeren regulatorischen Anforderungen. Sollte es
international nicht zu einer zeitnahen Ausgleichung der Nachhaltigkeitsstandards kommen,
besteht die Gefahr einer First-Mover-Nachteilsposition der EU. Die Problematik steht sogar im
Spannungsverhiltnis zu dem erklédrten politischen Ziel, Wettbewerbsverzerrungen, wie sie
etwas im Luftverkehr durch die 90%- Betankungsregel vermieden werden sollten, zu
verhindern.

Es erscheint ebenso inkonsistent, dass der Schienengiiterverkehr zwar als besonders
nachhaltiger Verkehrstriger anerkannt wird, bislang jedoch keine ausreichend wirksamen und
gezielten Forderimpulse erhélt. Ohne einer Verkniipfung regulatorischer Anforderungen mit
intensiveren Anreizen droht die verkehrspolitisch angestrebte Transformation nicht erreicht zu
werden.

SchlieBlich ist diskutabel, ob die EU- Taxonomie gegeniiber der bereits durch die CSRD
gewihrleisteten, umfassenden und priifbaren Nachhaltigkeitsberichterstattung einen
zusétzlichen Erkenntnisgewinn bietet. Da 0kologische Wirkungen und Zielpfade bereits im
Rahmen der CSRD transparent dargestellt werden miissen, erscheint fraglich, inwieweit der mit
der Taxonomie verbundene zusitzliche Umsetzungsaufwand und ggf. Nachteile bei der
Finanzmittelbeschaffung in einem angemessenen Verhéltnis zu der unterstellten Reduktion von
Greenwashing- Versuchen steht. Meist entfaltet Greenwashing seine Wirkung dort, wo
Nachhaltigkeit als Marketinginstrument genutzt werden kann. Klassische Beispiele sind
Produktkommunikation, Nachhaltigkeitsversprechen oder Imagekampagnen. Greenwashing
fiir den Finanzsektor ist risikoreicher, da dieser aufgrund regulatorischer Priifmechanismen und
standardisierter Berichtanforderungen hdhere Analysetiefe aufweist und falschangaben
schneller identifiziert und sanktioniert werden.
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6 Schlusswort

Vor dem Hintergrund der zunehmenden regulatorischen Anforderungen aus dem Fit for 55
-Paket, der CSRD und der EU-Taxonomie sollten Logistikunternehmen regulatorische
Vorgaben frithzeitig und systematisch in ihre Unternehmensstrategie integrieren. Dabei
gewinnt der gezielte Ausbau von Daten- und Reportingstrukturen an Bedeutung, da eine
belastbare Erfassung von Emissions- und Leistungskennzahlen nicht nur Voraussetzung fiir
CSRD- und Taxonomie- Konformitét ist, sondern auch Effizienzsteigerungen im operativen
Betrieb ermoglicht. Bei der Flottenmodernisierung empfiehlt sich eine schrittweise und
priorisierte Transformationsstrategie. Investitionen sollten technologieoffen und innerhalb
realistischer Amortisationszeitrdumen sein.

Da regulatorisch bedingte Mehrkosten nur eingeschridnkt kompensiert werden, ist eine
transparente Weitergabe von Kosten an Kunden erforderlich. Sofern nachweislich nachhaltige
MaBnahmen umgesetzt wurden, ist eine gezielte Intensivierung der Marketing- und
Kommunikationsaktivititen ratsam, um Wettbewerbsvorteile gegeniiber Kunden und Partnern
zu erzielen.

Erginzend sollten Logistikunternehmen eine aktive Mitwirkung in Branchenverbédnden und
politischen Konsultationsprozessen anstreben, um praxisnahe Regulierungen zu fordern und
langfristige Wettbewerbsnachteile zu begrenzen.
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Pacientska spitna vizba ako nastroj zlepSovania kvality sluZieb
v zdravotnictve

Patient Feedback as a Tool for Improving the Quality of Healthcare
Services

Roman Tranzik, Zuzana Hajduova

Abstract

The article examines the potential of patient feedback and patient-reported experience
measures (PREMs) as tools for improving healthcare service quality and supporting the
motivation of healthcare staff. Based on a systematic literature review, the study analyses the
relationships between patient experience, identification of service deficiencies, managerial and
organisational responses, and human resource management practices. The findings suggest that
patient feedback represents a valuable source of information for identifying weaknesses in
communication, coordination, and organisation of care. However, its effectiveness depends on
the ability of healthcare organisations to transform collected data into actionable improvement
strategies. The study highlights that leadership, organisational culture, and employee
engagement play a critical role in this process.Furthermore, patient feedback is shown to have
not only a corrective but also a motivational function, as it can support recognition, learning,
and professional development of healthcare staff. The paper contributes by integrating patient
experience, quality improvement, and personnel management into a unified analytical
framework.

JEL classification: 131, 138, O46

Keywords: patient feedback, healthcare quality, quality improvement, patient satisfaction,
health services, service quality

1 Uvod

Zdravotnictvo v sucasnosti ¢eli rastiicim poziadavkdm na kvalitu, efektivnost’ a pacientsku
orientaciu. Popri klinickych, bezpecnostnych a ekonomickych ukazovatel'och sa preto Coraz
viac zdoraziluje aj vyznam pacientskej perspektivy, ktord umoziuje hodnotit zdravotni
starostlivost’ z pohl'adu jej prijimatelov (Nuti et al., 2017; Mihaljevic et al., 2022). V tejto
suvislosti nadobudaju na vyzname pacientom reportované ukazovatele skusenosti (PREMs),
ktoré zachytavaju, ako pacienti vnimaju komunikdciu, organizéciu a koordinaciu starostlivosti,
ako aj mieru reSpektovania ich potrieb (Bull et al., 2018). Vychodiskom je predpoklad, ze
pacientom reportované udaje mozu slazit’ nielen na identifikaciu slabych miest sluzby, ale aj
ako podklad pre manazérsku a organizacnu reakciu v oblasti komunikécie a riadenia l'udskych
zdrojov (Fanelli et al., 2020; Xiao et al., 2022). Clanok si preto kladie vyskumnu otazku: Ako
mozno pacientsku spatnu vizbu vyuzit’ na podporu motivécie zdravotnickeho persondlu a na
zlepSenie kvality sluzieb pre pacientov? Napriek rasticemu vyznamu pacientskej skusenosti v
hodnoteni kvality zdravotnej starostlivosti zostdva jej praktické vyuzitie v manazérskom
rozhodovani a riadeni l'udskych zdrojov stale nedostatocne preskiimané. Existujuce Studie sa
Casto zameriavaju najmd na meranie pacientskej spokojnosti a sklisenosti, avSak menej
pozornosti venuji tomu, ako mozno tieto udaje efektivne transformovat’ do konkrétnych
organizacnych a personalnych opatreni. Prave prepojenie medzi pacientskou spétnou vézbou,
motivaciou zdravotnickeho persondlu a redlnym zlepSovanim kvality sluzieb tak predstavuje
vyznamnu vyskumni vyzvu.
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2 Sucasny stav rieSenej problematiky doma a v zahranici

Hodnotenie zdravotnej starostlivosti sa uz neopiera len o klinické vysledky, bezpecnostné
ukazovatele a ekonomické parametre, ale Coraz viac zohl'adnuje aj pohl'ad samotného pacienta.
V tejto suvislosti sa do popredia dostava koncept pacientsky orientovanej starostlivosti, ktory
zdoraziuje potrebu vnimat’ pacienta nielen ako prijemcu zdravotnej sluzby, ale aj ako ddlezity
zdroj informécii o kvalite poskytovanej starostlivosti (Nuti et al., 2017; Mihaljevic et al., 2022).
Z tohto dovodu vyznamnu ulohu zohravaju pacientom reportované ukazovatele skusenosti, teda
inak oznacované ako PREMs, ktoré¢ umoznujl systematicky zachytavat’, ako pacienti vnimaja
komunikaciu, organizaciu starostlivosti, koordinaciu sluzieb ¢i mieru reSpektovania ich potrieb
(Bull et al., 2018). V praktickej rovine sa PREMs v dotaznikoch najcastejSie premietaju do
otazok zameranych na to, ¢i pacient dostal jasné a zrozumitelné informécie, ¢i s nim
zdravotnicky personal komunikoval s reSpektom, empatiou a uctou, ¢i bol zapojeny do
rozhodovania o starostlivosti, ¢i bola starostlivost’ dobre organizovana a koordinovana, ¢i bola
zabezpecena kontinuita starostlivosti vratane pripravy na prepustenie, ¢i boli zohl'adnené jeho
individudlne potreby a ¢i mal primerany pristup k sluzbam, Specialistom alebo nadvéznej
starostlivosti. Takto zostaveny prehl'ad vychadza najmi z tematického vymedzenia PREMs
podl'a Bull et al. (2018), z interaktivneho modelu ,,patient-centeredness podl'a Scholl et al.
(2014) a z prehl'adového spracovania podl'a Mihaljevic et al.(2022). Mihaljevic et al. (2022)
tento ramec rozsiruju a ukazuju, ze PREMs moZzu sluzit’ aj ako nastroj hodnotenia pacientskej
orientacie ako celku, nie iba jednotlivych kontaktnych momentov starostlivosti. Dalsi pohlad
pontukaju Kang et al. (2024), ktori v systematickej reSerSi PREMs identifikoval medzi
najCastejS§ie meranymi doménami okrem komunikicie a informovania aj bezpecnost a
prostredie, profesionalnu kompetenciu a zapojenie pacienta spolu s emocionalnou podporou.
Osobitni perspektivu predstavuji aj prace zamerané na kontinuitu starostlivosti, kde sa
,patient-reported measures” pouzivaju na zachytenie relacnej, informacnej a manazérskej
kontinuity, teda toho, do akej miery pacient vhima starostlivost’ ako prepojent, nadvizujiicu a
zrozumitel'na naprie¢ viacerymi poskytovatelmi (Burge et al., 2012). V literatre sa zaroven
ukazuje potreba rozliSovat’ medzi pojmami pacientska spokojnost’ a pacientska skusenost.
Pacientska spokojnost’ predstavuje SirSie subjektivne hodnotenie zdravotnickej sluzby, ktor¢é je
ovplyvnené aj ocakdvaniami, osobnymi charakteristikami a individudlnym hodnotovym
ramcom pacienta (Ng a Luk, 2019). Naopak, pacientska skiisenost’ sa vztahuje ku konkrétnym
aspektom priebehu starostlivosti, teda k tomu, o sa pocas kontaktu so zdravotnickym
systémom skutoc¢ne udialo a ako to pacient vnimal (Bull et al., 2018). Pacientska spétnd vizba
ma vyznam najmd preto, ze umoziuje odhalovat konkrétne slabé a silné stranky
zdravotnickych sluzieb. Vyskumy ukazuju, Ze pacienti vo svojich hodnoteniach naj¢astejSie
poukazuju na kvalitu komunikacie zdravotnickeho persondlu, spdsob vysvetlovania
zdravotného stavu a liecby, mieru zapojenia do rozhodovania, ¢as venovany pacientovi,
koordindciu starostlivosti ¢i celkovy pristup persondlu (Fernandes et al., 2019; Etingen et al.,
2016). Manzoor et al. (2019) zaroven potvrdzuju, Ze spravanie lekara vyznamne ovplyviiuje to,
ako pacienti posudzuji zdravotnicku sluzbu ako celok. Kvalita starostlivosti je teda
podmienena nielen odbornou a technickou uroviiou vykonu, ale aj medziludskym rozmerom
sluzby.

Literatara sa zhoduje v tom, Ze samotny zber pacientskej spitnej vizby automaticky nevedie
k zlepSeniu kvality. Rozhodujuce je, ¢i zdravotnicka organizacia dokaze ziskané data spravne
interpretovat’ a premietnut’ ich do konkrétnych manazérskych opatreni. De Rosis et al. (2020)
ukazuju, ze pacientom reportované udaje st najhodnotnejSie vtedy, ked sa zbieraju
systematicky, priebezne, st dostupné v redlnom case a pouzivajl sa na trovni celého systému
aj jednotlivych oddeleni. Ferré (2023) zdoraziiuje, ze vyuzitie pacientom reportovanych
informéacii pri zlepSovani kvality si vyzaduje podporu manazmentu, jasne nastavené ciele,
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zapojenie viacerych aktérov a vhodné organiza¢né mechanizmy. Peruzzo et al. (2025) navySe
ukazuju, Ze pacientsku skiisenost’ mozno vyuzit’ aj na ur€ovanie priorit, teda na identifikaciu
tych oblasti sluzby, ktoré maji najvacsi vplyv na celkové hodnotenie pacienta.

Stadie upozortiuju aj na bariéry, ktoré brania efektivnemu vyuZivaniu pacientskych dat v
Shunmugasundaram et al. (2022) identifikuji medzi najcastejSimi prekdzkami nedostatok Casu,
obmedzené persondlne a finanné kapacity, neistotu pri interpretacii vysledkov a obavy
zamestnancov z negativneho hodnotenia. Barry et al. (2016) zarovei ukazuju, ze pacientské
prieskumy sice byvaju v zdravotnickych organizacidch realizované pravidelne, no bez
dostatocne konkrétnych vystupov a bez jasného postupu ich vyuzitia vedu skér k menSim
operativnym upravam neZ k hlbSej organizacnej zmene. Groene et al. (2015) vo svojej
europskej analyze dokonca poukazuju na to, zZe ani formalne rozvinuté management stratégie
nemusia automaticky viest’ k lep§im vysledkom v oblasti ,,patient experience*. Kennedy et al.
(2011) zdoraznuji, Ze zlepSovanie kvality sluzby si vyZzaduje nielen zber dat, ale aj
zodpovednost’, vzdelavanie, tréning, priebezné monitorovanie a uznanie zamestnancov.

Abid a Al Masoudi (2023) ukazuju, Ze zlepSenie pacientskej skiisenosti mozno podporit’ aj
prostrednictvom intervencii zameranych na kultiru organizécie, napriklad pomocou tréningov
empatie, zapojenia pacientov a rodin ¢i vytvarania internych ambasadorov orientovanych na
,patient experience®. Rasheed et al. (2022) zaroven potvrdzuju, ze leadership a zapojenie
zamestnancov do zlepSovacich aktivit mézu pozitivne ovplyvnit’ skisenost’ pacientov, pricom
dolezitou podmienkou ostava dlhodobé ukotvenie tychto pristupov v organizacii. Vyznam
riadenia T'udskych zdrojov v tejto oblasti potvrdzuji aj d’alSie prace. Xiao et al. (2022)
poukazuju na to, Ze pohoda zdravotnickeho persondlu, najmi sestier, je Uzko spdta s
organiza¢nou podporou, pracovnym prostredim a kvalitou personalnych praktik. Buchelt et al.
(2020) dopiiiaju, ze nemocnice &asto &elia problémom pri budovani takej organiza¢nej kapacity
HRM, ktora by dokdzala adekvatne reagovat’ na meniace sa poziadavky zdravotnickeho
prostredia. Barchielli et al. (2022) zaroven ukazujl, Ze pacientom reportované ukazovatele,
udaje o organizac¢nej klime a oSetrovatel'ské indikatory mozno prepéjat’ v rdmei komplexnejSich
systémov hodnotenia vykonnosti zdravotnickej organizacie.

3 Vyskumny dizajn

Postup vychadza z odporti¢aného ramca pre systematické prehlady v manazérskom
vyskume, ktory zahfila formulovanie vyskumnej otdzky, stanovenie vyberovych kritérii,
vyhl'adanie a selekciu relevantnych publikacii, syntézu literatiry a prezentaciu vysledkov. Na
zaklade zamerania ¢lanku bola formulovana vyskumna otdzka: Ako mozno pacientsku spatna
vézbu a pacientom reportované ukazovatele vyuzit na podporu motivacie zdravotnickeho
personalu a na zlepSenie kvality sluzieb pre pacientov? Po definovani vyskumnej otazky boli
urcené kritéria vyberu relevantnej literattry.

Tabulka 1
Kritéria vyberu literatiry

Kritérium Specifikicia

Casové obdobie 2015-2025

Databazy Web of Science, Scopus, Google Scholar, Scispace
pacientska spdtna vézba“ pacientska skusenost* ,PREMs* | pacientska

KTucové slova spokojnost™ ,, manazment zdravotnictva“ ,zlepSovanie kvality* ,liderstvo a
riadenie l'udskych zdrojov*

Jazyk slovencina

Typ dokumentu recenzované vedecké ¢lanky, systematické reserSe, empirické Stidie

Dostupnost’ plny text

Zdroj: vlastné spracovanie
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Na zaklade uvedenych kritérii prebehlo vyhl'adanie a nasledna selekcia literatury. Zo stiboru
boli vyradené duplicity, nerelevantné prace, dizertacie a zdroje bez jasnej vizby na skiimanu
problematiku. Vysledny stbor tvorilo 25 vedeckych préc, ktoré boli nasledne podrobené
tematickej analyze. Ked’Zze iS§lo o metodologicky réznorodé Stidie, nebola pouzitd meta-
analyza. Namiesto nej bola zvolend syntéza literatury zaloZend na porovnavani hlavnych tém,
zhod a rozdielov medzi autormi. Na ziklade tejto analyzy boli identifikované frekvencie
tematického koédovania ¢lankov podla ich primarneho a vedl'ajSieho obsahového zamerania,
pricom jeden zdroj mohol byt zaradeny do viacerych oblasti. Zobrazené vysledky ktoré
dominuju v literatiire znazornuje obrazok 1.

Obrazok 1
Frekvencia hlavnych tém v analyzovanych ¢lankoch (n = 25)

Pacientska
skusenost a PREMs

Frekvencia vyskytu tematickych oblasti

Identifikacia slabych
miest a kvalita
2 sluzby

Metodické otazky 14
merania

HRM, motivacia a
well-being
personalu

Manazérska a
organiza¢na reakcia

Zdroj: viastné spracovanie

NajcastejSie bola zastipend oblast’ pacientskej sktsenosti a PREMs, nasledovana
manazérskou a organiza¢nou reakciou a oblast'ou identifikacie slabych miest. Menej ¢asto boli
zastiipené témy metodické otazky, HRM, well-being. Na tcely d’alSej analyzy vSak boli tieto
tematické oblasti zlu¢ené a usporiadané do Styroch hlavnych analytickych okruhov, ktoré
zobrazuje obrazok 2. Ide o Styri zaklade casti, ktoré najlepsie zodpovedaju logike skumane;j
problematiky.
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Obrazok 2

Styri k'i¢ové oblasti vyskumu

Vychodiska

Analyza

Implementécia

Vyhodnotenie

Zdroj: viastné spracovanie

4 Vysledky vyskumu

Styri zakladné oblasti, ktoré zobrazuje obrazok &.2 boli d’alej analyzované pri¢om zahfiiali
systematické prehlady, kvalitativne a kvantitativne empirické Stadie aj implementacné
pripadové Studie, o umoznilo porovnat’ skimanu problematiku z viacerych uhlov pohl'adu
(Shunmugasundaram et al., 2022; Vaughn et al., 2019; De Rosis et al., 2020). Ich obsahové
zameranie a autori si uvedeni v tabul’ke 2.

Tabulka 2

Tematické oblasti s obsahovym zameranim autorov

Tematicka oblast’

Obsahové zameranie

Autori

PREMs

Pacientska skusenost’ a

vymedzenie pojmov patient satisfaction,
patient experience a PREMs; vyznam
pacientsky reportovanych ukazovatelov pri
hodnoteni kvality starostlivosti; metodické
otdzky merania a interpretacné rizika

Bull et al. (2018); Ng a Luk
(2019); Mihaljevic et al. (2022);
Shunmugasundaram et  al.
(2022); Dunsch et al. (2018)

Identifikacia slabych
miest sluzby a kvalita
sluzby

vyuzitie pacientskych dat pri odhalovani
problémov v komunikacii, koordinécii,
zapajani pacienta, organizacii procesu a
celkovej kvalite sluzby

De Rosis et al. (2020); Barry et
al. (2016); Fernandes et al.
(2019); Etingen et al. (2016);
Manzoor et al. (2019); Peruzzo
et al. (2025)

Manazérska a
organizacna reakcia

vyuzitie patient feedback pri quality
improvement, nastavovani akcénych planov,
organizacnej zmene, benchmarkingu,
leadershipu, komunikacii, kultire a participacii

Ferre¢ (2023); Nielsen et al.
(2013); Quigley et al. (2022);
Kennedy et al. (2011); Groene et
al. (2015); Abid a Al Masoudi
(2023); Fanelli et al. (2020);
Haldane et al. (2019); Rasheed et
al. (2022); Vaughn et al. (2019)

Motivacia vztah medzi pacientskou spdtnou vézbou, | Xiao et al. (2022); Buchelt et al.
zdravotnickeho motivaciou zdravotnickeho personalu, | (2020); Barchielli et al. (2022);
personalu a zlepSenie pracovnou pohodou, organizatnou klimou, | Kennedy et al. (2011); Rasheed
kvality sluzby riadenim l'udskych zdrojov a kvalitou sluzby et al. (2022); Fanelli et al. (2020)

Zdroj: viastné spracovanie
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Tabulka 3
Oblasti sledované v ramci PREMs
Pojem Obsahové zameranie Vyznam pre ¢lanok Autori
Pacientska subjektivne celkové | Sirsi  hodnotiaci  koncept,
s hodnotenie  zdravotnickej | ovplyvneny aj oCakavaniami | Ng a Luk (2019)
spokojnost N .
sluzby pacienta
Pacientska k:irélgr;[;le staros tli\\//r(l)lsiliameel akcieschopnejsi zdroj | Bull et al. (2018); Etingen et
skusenost’ P poznania o kvalite sluzby al. (2016)

interakcie so systémom

Bull et al. (2018); Mihaljevic

PREMs pacientom reportované rzlzcssgogévania syste;r;:;gﬁig et al. (2022);
ukazovatele skusenosti Y Shunmugasundaram et al.
pacienta (2022)
Patient- SIISL -~ ramec  orientacie prepaja kvahtu. sluzby, Nuti et al. (2017); Mihaljevic
zdravotnej starostlivosti na | skiisenost pacienta a
centeredness . o, . et al. (2022)
pacienta organizéciu starostlivosti

Zdroj: vilastné spracovanie

Autori nepracuji s pojmami pacientska spokojnost, pacientska skusenost’ a patient-
centeredness ako s totoznymi kategoriami. Ng a Luk (2019) chépu pacientsku spokojnost’ ako
Sir§i hodnotiaci koncept ovplyvneny postojom poskytovatela, technickou kompetenciou,
dostupnostou a ucinnostou sluzby. Bull et al. (2018) naopak zdoraziiuju, ze PREMs
zachytavaju konkrétnu skusenost’ pacienta so zdravotnou starostlivostou, teda to, o sa pocas
poskytovania sluzby redlne udialo. Mihaljevic et al. (2022) zasa ukazuju, ze patient-
centeredness predstavuje §ir§i viacrozmerny ramec, v ktorom PREMs slizia ako jeden z
hlavnych nastrojov merania. Sti¢asne vSak autori upozornujl, Ze aj tieto ukazovatele treba
interpretovat’ opatrne. Dunsch et al. (2018) ukézali, ze vysledky prieskumov spokojnosti mézu
byt vyznamne ovplyvnené formulaciou otdzok, ¢o predstavuje riziko skresleného hodnotenia
kvality.

Stadie sa zaroveii zhodujii, Ze pacientska skiisenost’ méa tizky vzt'ah ku kvalite zdravotne;
starostlivosti. Etingen et al. (2016) ukazali, ze dimenzie stvisiace s empatiou, komunikaciou a
participaciou pacienta poskytuju doplnkové informacie o kvalite starostlivosti. Fernandes et al.
(2019) vo svojej Studii ambulantnej starostlivosti v Mad’arsku zistili, ze pacienti relativne
pozitivne hodnotili zrozumitel'nost’ vysvetleni a €as venovany konzultacii, avSak slabSie
hodnotili zapéjanie do rozhodovania o liecbe. To naznacuje, ze pacientska skiisenost’ neodraza
len vSeobecny dojem zo sluzby, ale poméha identifikovat’ konkrétne oblasti, ktoré si vyzaduju
zlepsenie (Fernandes et al., 2019; Etingen et al., 2016).

4.1 Pacientska spiitna viizba ako nastroj identifikdcie slabych miest sluzby

Druhou oblastou vysledkov je vyuzitie pacientskej spétnej vézby pri odhalovani
problémovych oblasti zdravotnickych sluzieb. V tejto rovine panuje medzi autormi vyrazna
zhoda. De Rosis et al. (2020) ukazuju, Ze systematicky a priebezny zber PREMs umoziuje
identifikovat’ slabé miesta starostlivosti az na urovni jednotlivych oddeleni a timov. Barry et al.
(2016) zistili, Zze poskytovatelia out-of-hours sluzieb povazovali pacientsku spétni vizbu za
uzito¢nu najmé vtedy, ked’ mala konkrétnu a kvalitativnu podobu, ktord lepsie vysvetl'ovala
pri¢iny problémov. Ferr¢ (2023) potvrdzuje, Ze patient-reported information mdze odhalit’
kritické miesta v celej trajektorii starostlivosti a sluzit' ako zaklad pre kvalitativne zmeny na
urovni klinickych sieti. Peruzzo et al. (2025) navySe ukazuju, Ze pacientske data mozno vyuzit’
aj na urovanie priorit, teda na identifikaciu tych oblasti skusenosti, ktoré maji najvacsi vplyv
na celkové hodnotenie sluzby.
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Tabulka 4
Slabé miesta zdravotnickej sluzby

Co pacientska spitna Implikaény vyznam

Oblast’ sluzby viizba odhal’uje pre organizaciu Autori
Komunikacia so zrozumitel'nost’ potreba zlepsit' | Fernandes et al. (2019);
zdravotnickym informacii, pristup, | komunikacné zrucnosti | Etingen et al. (2016);
personilom empatia personalu Manzoor et al. (2019)
Organizacia procesu Cakanie, koordinacia, p;);(r:f(:)lz;l 'ch rocesl:)F\)/raZ Barry et al. (2016);
starostlivosti orientacia v procese P yeh b Peruzzo et al. (2025)

organizacie sluzby

nizka participacia

Zapajanie pacienta do pacienta, slaby shared

potreba vacSieho doérazu | Etingen et al. (2016);

rozhodovania .. . na pacientsku orientaciu | Fernandes et al. (2019)
decision-making

Kbvalita sluzby na silné a slabé stranky | vyuzitie dat na lokalne | De Rosis et al. (2020);

urovni oddelenia konkrétnych pracovisk zlepSovanie kvality Peruzzo et al. (2025)

Celkova trajektoria problémové body naprie¢ | podklad pre systémové | Ferre (2023); Nuti et al.

starostlivosti starostlivostou zmeny a koordinaciu (2017)

Zdroj: vlastné spracovanie

Z vysledkov zaroven vyplyva, Ze autori nepristupuju k tejto diagnostickej funkcii rovnako.
Cast’ prac sa ststred’uje na irSiu systémovi Groven. Nuti et al. (2017) tvrdia, Ze patient
experience by mala byt sucast'ou celkového systému hodnotenia vykonnosti zdravotnictva a
mala by sa prepéjat’ s d’alSimi ukazovateI'mi kvality. Podobne De Rosis et al. (2020) a Barchielli
et al. (2022) ukazuj, Ze pacientsky hlas mozno integrovat do viacrozmernych ramcov
hodnotenia organizécie. Iné prace pristupujii k spétnej vézbe skor na urovni konkrétnych
dimenzii sluzby, ako st komunikécia, koordinacia, reSpekt alebo spravanie lekara (Etingen et
al., 2016; Fernandes et al., 2019; Manzoor et al., 2019).

4.2 ManaZérska a organizacnd reakcia na pacientom reportované udaje

Tretou oblastou vysledkov je otazka, akym spésobom zdravotnicke organizacie reagujli na
udaje ziskané od pacientov. V analyzovanej literatire sa opakovane ukazuje, Ze meranie spétne;j
vézby samo osebe nestaci. Shunmugasundaram et al. (2022) vo svojej systematickej resSersi
uvadzaju, ze vyuzitie PREMs v klinickej praxi zavisi od podmienok na {irovni organizécie,
personalu aj pacienta. Ako facilitdtory identifikuji najmid podporu leadershipu, dostatok
zdrojov, tréning pracovnikov a vhodne zvoleny nastroj merania. Kennedy et al. (2011) opisuju
podobnu logiku v podobe modelu, ktory spdja viac zdrojov dat, zodpovednost’ za kvalitu,
tréning, priebezné monitorovanie a uznanie zamestnancov. Quigley et al. (2022) zaroven
zdoraziujl, ze pacientska skusenost’ prindsa najvicsi uzitok vtedy, ked je zapojena do
Standardizovaného quality improvement procesu a kombinovana s d’al§imi zdrojmi dat. Avsak
literatura nie je v hodnoteni G€¢innosti tychto procesov tplne jednotna. Groene et al. (2015) vo
viacStatnej eurdpskej Stadii nezistili vyrazny vztah medzi formélne rozvinutymi quality
management stratégiami a vysledkami patient experience. Tento zaver je v kontraste s pracami
De Rosis et al. (2020), Ferré (2023), Kennedy et al. (2011) ¢i Abid a Al Masoudi (2023), ktoré
opisuju pozitivne efekty vyuzitia pacientskych dat pri zlepSovani sluzieb. Rozdiel spociva
najmd v urovni analyzy. Kym Groene et al. (2015) skiimaju SirSie nemocni¢né stratégie na
systémovej Urovni, implementa¢né Stadie zachytdvaji konkrétne mechanizmy, procesy a
praktiky, prostrednictvom ktorych sa pacientske data premietaju do zmeny.

Medzi autormi prevlada zhoda, Ze G€innd manazérska reakcia na pacientsku spétna vizbu
musi byt viaciroviiovad a zahfilat' komunikéciu vysledkov, facilitaciu, tréning, leadership a
priebezny follow-up (Ferre, 2023; Abid & Al Masoudi, 2023; Rasheed et al., 2022).
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4.3 Motivacia zdravotnickeho persondlu a riadenie Pudskych zdrojov

Stvrta oblast’ vysledkov ukazuje, e pacientska spitna vizba je v literatire prepojena s
motivaciou zdravotnickeho personalu skor nepriamo nez priamo. Autori zhodne naznacuju, ze
patient feedback poOsobi na personal prostrednictvom leadershipu, kultiry organizécie,
komunikacie. Fanelli et al. (2020) identifikovali medzi najdolezitejSimi manazérskymi
kompetenciami v zdravotnictve hodnotenie kvality, rozvoj profesijnych kompetencii, procesny
manazment, neformalnu komunikéciu. Xiao et al. (2022) ukazujt, ze pohoda sestier zavisi od
individudlnych, pracovnych, organizacnych aj institucionalnych faktorov, pricom klI'a¢ovi rolu
zohrava organizacna podpora. Buchelt et al. (2020) zaroven upozoriuji, Ze nemocnice ¢asto
nemaji dostatocne rozvinutu organiza¢ni kapacitu HRM na zvlddanie zmien a novych
poziadaviek.

Tabulka 5
Pacientska spétna vézba a personalna rovina kvality sluzby
Vzt'ah k
Oblast’ zdravotnickemu Implikaény vyznam Autori
personalu

Komunikacia a pacienti hodnotia pristup, spa‘,ma . vizba usmernuje Mgnzoor ct al. (2019)f
spravanie personl repokt a {Tovanic spravanie a profesiondlny | Etingen et al. (2016);

prav P U | respektavysvetio Standard Fernandes et al. (2019)
Uznanie pozitivneho narativr.la spatna \.’E}Zba moz.nvost _ocenovania a4 e Rosis et al. (2020);

(. odhaluje aj pozitivne | posilhovania ziaducich
spravania , . . Kennedy et al. (2011)
skusenosti prejavov
Leadership a zapojenie pracovnikov do | posiliiuje angazovanost a | Rasheed et al. (2022);
employee voice zlepSovania sluzieb ownership zmien Fanelli et al. (2020)
Abid a Al Masoudi
RV . kultara empatie, | podporuje  motivaciu  a | (2023); Vaughn et al.
Organizatnd kultira participacie a ucenia orientaciu na kvalitu sluzby | (2019); Haldane et al.
(2019)

HRM a pracovna 15(11)3 tné vézba sa prepdj aﬂs kvalita sluzby a riadenie l'udi ])3(121(;1 let al.l (gggé)’
ohoda imou, podporou a well- su navzajom prepojené ue e.t N tal ( );

P beingom Barchielli et al. (2022)

Zdroj: vlastné spracovanie

Niektoré prace nevnimaju pacientsku spétna vézbu iba deficitne, teda ako upozornenie na
nedostatky, ale aj motivacne. De Rosis et al. (2020) zdoéraziuju vyznam narativnej spétnej
vézby, ktord dokaze zviditelnit’ aj pozitivne spravania a situacie, ktoré pacienti hodnotili
mimoriadne priaznivo. Takéto tidaje mozu byt vyuzité pri manazmente l'udi, organizatnom
uceni aj ocenovani zamestnancov. Rasheed et al. (2022) rovnako ukazuja, ze spitna vizba,
uznanie a zapojenie zamestnancov patrili medzi dolezité faktory podpory zlepSovacich aktivit.
Barchielli et al. (2022) navySe prepdjaju patient-reported measures, idaje o organizacnej klime
a HR ukazovatele do jedného ramca hodnotenia vykonnosti. Z toho vyplyva, Ze pacientska
spitnd vdzba modze byt pre persondl nielen zdrojom korekcie, ale aj zdrojom uznania,
profesionalneho vyznamu a timového ucenia. Sucasne vsak literatura upozoriiuje aj na limity
tejto motivacnej funkcie. Shunmugasundaram et al. (2022) zaroven zdoraziuju, Ze bez tréningu,
kapacit a podpory vedenia moze byt agenda persondlom vnimana ako dodatocné zat'az.
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Obrazok 3
Implementacna medzera medzi zberom pacientskej spétnej vazby a zlepSovanim kvality sluzby

Dokoncenie projektu

~

Pokles tempa / narazenie na bariér

Upravy a odstrafiovanie bariér

Implementac¢na medzera

Zaéiato?préce
Zdroj: vlastné spracovanie

Obrazok 3 znazoriiuje proces implementacie zmien v zdravotnickych organizaciach,
priCcom identifikuje tzv. implementaéni medzeru (implementation gap) medzi zberom
pacientskej spdtnej vizby a jej redlnym vyuzitim v praxi. Tato faza je charakteristickd poklesom
tempa a nardzanim na organizacné bariéry, ktoré si vyzaduju aktivne riadenie, upravy procesov
a odstranenie prekazok.

Analyzy vybranych §tadii umoznili odpovedat’ na vyskumnt otdzku ¢lanku. Z analyzovanej
literatury vyplyva, Ze pacientska spétna vézba a pacientom reportované ukazovatele skusenosti
maju vyznamny potencidl pri zlepSovani kvality zdravotnickych sluzieb, najmi preto, Ze
pomahaji identifikovat’ slabé miesta v komunikacii, organizacii procesu, koordinécii a pristupe
zdravotnickeho personalu (De Rosis et al., 2020; Barry et al., 2016; Ferre, 2023). Zaroven sa
vSak potvrdzuje, ze samotny zber udajov nepostacuje. Rozhodujice je, ¢i zdravotnicka
organizacia dokéze tieto idaje spravne interpretovat’ a premenit’ ich na konkrétnu manazérsku
a organizacnu reakciu (Shunmugasundaram et al., 2022; Kennedy et al., 2011; Quigley et al.,
2022). V tomto smere sa zaroven ukazuje, Ze medzi meranim pacientskej skisenosti a redlnym
zlepSenim kvality stoji leadership, organiza¢na kultara a spdsob riadenia I'udi, ktoré urcuju, ¢i
sa spétna vizba stane redlnym nastrojom zmeny, alebo zostane len na urovni merania (Abid &
Al Masoudi, 2023; Rasheed et al., 2022; Groene et al., 2015). Z analyzy d’alej naznacuju, ze
vzt'ah medzi pacientskou spitnou vézbou a motivaciou zdravotnickeho persondlu je prevazne
nepriamy. Pacientske data nepOsobia na motivaciu samy osebe, ale prostrednictvom
komunikacie, participacie, organiza¢nej kultiry a persondlnych praktik (Fanelli et al., 2020;
Xiao et al., 2022; Buchelt et al., 2020). Zarovei sa ukazuje, ze pacientska spitnd vizba nemusi
mat’ iba korek¢ény charakter, ale moze sluzit” aj ako podklad na uznanie pozitivneho spravania,
podporu ucenia a posiliiovanie orientacie na kvalitu sluzby (De Rosis et al., 2020; Kennedy et
al., 2011; Barchielli et al., 2022).

Zistenia tejto Studie poskytujii uceleny pohl'ad na ulohu pacientskej spitnej vézby a
pacientom reportovanych ukazovatelov skusenosti (PREMs) pri zlepSovani kvality
zdravotnickych sluzieb a podpore motivacie zdravotnickeho personalu. Hoci literatira
konzistentne potvrdzuje ich diagnosticki hodnotu, ich efektivnost’ ako nastroja zlepSovania
kvality zostdva podmienend organizaénym kontextom.

Klacovym zistenim je rozdiel medzi meranim pacientskej skiisenosti a jej realnym vyuzitim
v praxi. Napriek rozsirenému vyuzivaniu PREMs viaceri autori poukazujl na to, ze samotny
zber dat nevedie automaticky k zlepSeniu kvality. To naznacuje existenciu ,,medzery medzi
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datami a ich vyuzitim* (translation gap), ktora je ovplyvnené najmé faktormi ako angazovanost’
leadershipu, dostupnost’ zdrojov a existencia Struktirovanych procesov zlepSovania kvality.

Analyza zaroven poukazuje na rozdiely v hodnoteni efektivnosti pacientskej spitnej vizby
na réznych urovniach riadenia. Kym velkoplosné studie identifikuju slabSie prepojenie medzi
formalnymi stratégiami riadenia kvality a vysledkami v oblasti pacientskej skusenosti,
implementacne orientované Studie preukazuji pozitivne efekty v pripadoch, ked je spétna
vézba integrovand do kontinualnych a participativnych procesov zlepSovania. Tento rozdiel
mozno vysvetlit’ odliSnymi metodologickymi pristupmi a réznou uroviiou vyspelosti systémov
riadenia kvality.

Na zaklade syntézy zisteni mozno vztahy medzi pacientskou spitnou vézbou, motivaciou
zdravotnickeho persondlu a vysledkami zdravotného systému schematicky znazornit’
prostrednictvom konceptualneho modelu (Obrazok 4). Model poukazuje na to, Ze pacientska
spitna vézba nepdsobi izolovane, ale je sucast’ou SirSieho systému riadenia 'udskych zdrojov a
organiza¢nych procesov.

V centre modelu sa nachddza zdravotnicky pracovnik, ktorého vnitornad pohoda, ochota
konat' a schopnost’ konat determinuji jeho funként rolu v poskytovani zdravotnej
starostlivosti. Tieto faktory st ovplyvilované riadenim l'udskych zdrojov, ako aj SirSimi
kontextovymi podmienkami. Vysledkom st ocakavané kapacity zdravotnickeho persondlu,
ktoré sa nasledne premietajii do kvality a efektivnosti zdravotného systému a konecnych
zdravotnych vysledkov populacie.

Model zéroven implikuje, ze efektivne vyuzitie pacientskej spitnej vdzby si vyzaduje
prepojenie medzi uroviiou merania, riadenia l'udi a systémovych vystupov, ¢im rozsiruje
tradi¢né chdpanie patient feedback ako izolovaného nastroja hodnotenia kvality.

Obrazok 4
Konceptualny model vplyvu pacientskej spétnej vdzby na motivaciu zdravotnickeho personalu a vysledky
zdravotného systému

Vnutorna pohoda

Ochota konat Schopnost konat

Racionalita a motivacia

. i Oc¢akavané Vysledky
Riadenie HR kapacity zdravotného systé avotné

HR v zdravotnictve (kompetentnost, (kvalita, vysledky
(napr. priplatky, Bt > dostupnost, o efektivnost, .uopulécie
obsadenie) Funkéna rola motivacia) UHC)

Kontextové a prierezové faktory (napr. nedostatky infrastruktury, konflikty, kultirne faktory, vladne opatrenia)

Zdroj: viastné spracovanie

Vyznamnym prinosom je aj identifikdcia nepriameho vztahu medzi pacientskou spitnou
vizbou a motivaciou zdravotnickeho personalu. Pacientom reportované idaje nepdsobia na
motivaciu priamo, ale prostrednictvom sprostredkujucich faktorov, ako st organiza¢na kultuara,
leadership, komunikdacia a zapojenie zamestnancov. V tomto kontexte pacientska spitnd védzba
funguje ako nastroj formovania profesionalneho spravania a podpory organizacného ucenia.
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Literatura zaroven zdoraziuje aj jej motivacny potencial. Narativna spitnéd vizba umoziuje
identifikovat’ pozitivne praktiky a podporovat’ uznanie zamestnancov, ¢im prispieva k ich
angazovanosti a profesijnému rozvoju. Tento pristup je v sulade s modernymi konceptmi
riadenia ludskych zdrojov, ktoré zdoraznuji vyznam spétnej vizby a participacie
zamestnancov.

Na druhej strane, efektivne vyuzivanie pacientskej spétnej vézby je limitované viacerymi
bariérami, najmé nedostatkom casu, analytickych kapacit, tréningu a obavami z negativneho
hodnotenia. Bez adekvatnej organizacnej podpory moze byt spitnd vdzba vnimana skor ako
administrativna zat'az nez ako nastroj zlepSovania.

Z teoretického hl'adiska Stadia prepaja oblasti merania pacientskej skusenosti, zlepSovania
kvality a riadenia 'udskych zdrojov do jedného analytického ramca. Z praktického hladiska
vysledky naznacuju potrebu prechodu od pasivneho zberu dat k systematickému vyuzivaniu
spétnej vézby, vratane jej prepojenia so systémami riadenia vykonnosti a aktivneho zapojenia
zamestnancov do jej interpretacie a implementécie zmien.

5 Diskusia a zaver

Predkladany clanok sa zameral na analyzu toho, ako mozno pacientsku spitnu vézbu a
pacientom reportované ukazovatele skiisenosti vyuzit’ pri motivacii zdravotnickeho persondlu
a zlepSovani kvality sluzieb pre pacientov. Na zédklade literarnej reSerSe mozno konstatovat’, ze
patient feedback a PREMSs predstavujii relevantny zdroj informacii pre manazment
zdravotnickych organizécii. Ich vyznam nespociva iba v merani pacientskej sklisenosti, ale aj
v tom, Ze vytvaraju podklad pre zlepSovanie organizacnych procesov, prace persondlu a
celkovej kvality poskytovanej starostlivosti. Vysledky zaroven naznacujl, Ze uspesné vyuzitie
pacientskej spitnej vdzby si vyzaduje nielen technické a metodické zvladnutie zberu dat, ale aj
primerané organizacné a manazérske podmienky. Pre prax z toho vyplyva potreba vnimat
patient feedback ako sucast’ SirSieho systému riadenia kvality a riadenia 'udskych zdrojov.
Prinos ¢lanku spociva v systematickom prepojeni pacientskej skusenosti, identifikacie slabych
miest sluzby, manazérskej reakcie a motivacie zdravotnickeho personédlu v jednom analytickom
ramci.

Limity ¢lanku vyplyvaju zo samotného charakteru systematickej literdrnej reSerSe a z
rozsahu analyzovaného stiboru zdrojov. Dalsi vyskum by sa preto mohol zamerat’ na $irsi pocet
empirickych $tudii a na detailnejSie skimanie toho, ako pacientska spdtna vézba ovplyviluje
spravanie zdravotnickeho persondlu, organiza¢nu kultaru a kvalitu sluzieb v konkrétnych
typoch zdravotnickych zariadeni.

Poznamka o rieSenom projekte
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Vplyv hybridnych pracovnych rezimov na finanény manazment podniku -
systematicka literarna reSers

The impact of hybrid work arrangements on the financial management of
the company systematic literature review

Samuel Mihal¢in, Juraj Misun

Abstract

Hybridné pracovné modely ktoré kombinuju pracu z domu s pracou z kancelarie sa v
poslednych rokoch stali dominantnym trendom v organizacii prdace. V tejto Studii sa vykondva
systematicka literarna resers z vedeckych databaz so zameranim na vplyv hybridnych
pracovnych rezimov na financny manazment a financnu stratégiu podniku. Cielom clanku je
identifikovat’ a zhodnotit’ kliicové zmeny, ktoré nastali vo financnom manazmente podnikov po
zavedenti prace z domu a hybridnych pracovnych rezimov. Clanok sa bude opierat o relevantné
vedeckeé publikacie, ktoré sa zaoberaju problematikou financného manazmentu v podnikoch so
zavedenymi hybridnymi pracovnymi rezimami. Vysledky tejto Studie prispeju k lepSiemu
pochopeniu vplyvu hybridnych pracovnych rezimov na financny manazment, ndasledne na
financnu stratégiu podnikov a poskytnu cenné informdcie pre prax, co mozZe pomoct
manazérom efektivnejsie riadit financné prostriedky zavedenim prace z domu.

JEL classification: M12, D29, D22
Keywords: hybridné pracovné rezimy, financny manazment podniku, home office, vzdialend
prdca, financna stratégia podniku

1 Uvod

V poslednych rokoch prislo k zasadnej transformécii spdsobu, akym podniky organizuju
pracovné prostredie, pricom hybridné pracovné rezimy — kombinécia prace na dial’ku a prace v
kancelarii — sa stali novym Standardom najma pri administrativnych pracach. Tento posun bol
urychleny pandémiou COVID-19, ale jeho dosledky presahuju rdmec krizového riadenia a
zasahuju do strategickych oblasti podnikového fungovania, vratane finanéného manazmentu a
tvorby finan¢nych stratégii.

Hybridné pracovné rezimy ovplyviiuju finanény manazment podnikov viacerymi spdsobmi.
Na jednej strane prinasaju potencial na zniZenie prevadzkovych nakladov, ako st ndklady na
kancelarske priestory, energie ¢i cestovné vydavky (Toluwalase et al. 2024; Abdulrahim,
Yousif, 2023; Franken et al. 2021). Na druhej strane vSak vytvaraji nové vyzvy v oblasti
planovania kapitalovych vydavkov, riadenia likvidity a alokécie zdrojov, najmé v suvislosti s
investiciami do digitalnej infrastruktury a kybernetickej bezpecnosti (Gross-Golacka et al.
2022; Ren, 2022).

Z pohl'adu finan¢nej stratégie sa hybridny rezim prace spaja s potrebou vicsej flexibility a
adaptabilnosti. Podniky musia prehodnotit’ svoje dlhodobé finan¢né ciele a prisposobit’ ich
dynamickému prostrediu, ktoré je charakteristické vy$Sou mierou neistoty a technologicke;j
zavislosti (Toscano et al. 2025). Peetzov (2019) vyskum ukazuje, ze uspesné podniky v
hybridnom prostredi ¢oraz viac vyuzivaju agilné pristupy k finanénému planovaniu a integruji
flexibilné systémy riadenia, ktoré umoznuju rychle reakcie na zmeny v externom aj internom
prostredi.

Cielom tejto systematickej literarnej reSerSe je analyzovat a syntetizovat’ poznatky z
vedeckych Studii, ktoré sa zaoberaju vplyvom hybridnych pracovnych rezimov na finan¢ny
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manazment a finan¢nu stratégiu podnikov. ReSers sa zameriava na identifikaciu hlavnych tém,
trendov a vyskumnych medzier, ktoré mozu sluzit’ ako zéklad pre budutci vyskum a praktické
odporucania pre manazérov.

2 Sucasny stav rieSenej problematiky doma a v zahranici

Hybridné pracovné rezimy predstavujii moderny spdsob organizacie prace, ktory flexibilne
kombinuje pracu na dialku (napriklad z domova, coworkingovych centier alebo inych
vzdialenych lokalit) s pracou na tradiénom pracovisku (kanceldria, firemné priestory).
Znamena to, ze zamestnanci mozu pocas tyzdna striedat’ pracovné prostredie, pricom zvycajne
Cast’ pracovnych dni vykondvaju svoje povinnosti mimo kanceldrie a Cast’ dni v kancelarii
(Sampat et al. 2022). V stcasnosti sa hybridné pracovné rezimy etabluju ako Standard najmé v
odvetviach, kde je véac¢Sina pracovnych cinnosti realizovatel'na digitalne (napr. IT, financie,
marketing, poradenstvo), aj ked’ ich vyznam narastd vo viacerych sektoroch v ddsledku
dlhodobych zmien, ktoré priniesla pandémia COVID-19 (Gilson et al. 2022; Fan, Moen, 2023).

Finan¢ny manaZzment predstavuje komplexnu disciplinu orientovant na planovanie, ziskavanie,
alokaciu, kontrolu a analyzu finan¢nych zdrojov podniku s cielom zabezpecit jeho likviditu,
rentabilitu, udrzatel'ny rast a finan¢nu stabilitu v meniacom sa podnikatel'skom prostredi.
Klucové tlohy finanéného manazmentu zahfiiaji zostavovanie finan¢nych planov, riadenie
cash flow, rozhodovanie o investiciach a ziskavani kapitalu, rozpoc¢tovanie, kontrolu nakladov,
riadenie rizik a zabezpecenie transparentného a v€asného finanéného vykaznictva. Moderny
finan¢ny manaZment sa ¢oraz viac opiera o digitalizaciu a vel'ké data, o umoziuje zvySovat
presnost’ planovania a robustnost’ systémov v€asného varovania pred finanénymi rizikami
(Yang et al. 2022).

Finan¢na stratégia nadvézuje na finanény manazment a je definovana ako dlhodoby koncepcny
plan, ktory urcuje optimalny sposob zabezpecenia zdrojov na realizéciu strategickych cielov
podniku, Strukttru kapitalu, investicné priority, dividendovt politiku a spdsob tvorby a ochrany
finan¢nej hodnoty v kontexte neustalych zmien vnitorného a vonkajSieho podnikatel'ského
prostredia (Borodin et al. 2021) Formulacia financ¢nej stratégie zahfna analyzu existujucich
finanénych moznosti a rizik, strategicki segmentaciu financnych potrieb podniku, volbu
optiméalneho modelu financovania (pomer vlastného a cudzieho kapitalu), ako aj definovanie
finan¢nych ciel'ov zodpovedajlcich celkovej podnikovej stratégii (Ullah et al. 2024).

3 Vyskumny dizajn

Ciel'om ¢lanku je analyzovat’ a syntetizovat’ poznatky z vedeckych studit, ktoré sa zaoberaju
vplyvom hybridnych pracovnych rezimov na finanény manazment a financnu stratégiu
podnikov. V tejto Stadii sme vykonali trojfdzovu literarnu reSer§ zlozenu zo Siestich
podstupiiov, podla zavedeného rdmca SPAR-4-SLR od Paul et al. (2021), ktory predstavujeme
na obrazku 1.

Zvoleny postup ndm pomohol ziskat’ z analyzovanych ¢lankov relevantné informacie, ktoré
odhalili existujuce podobnosti a rozdiely medzi nimi. Systematicka literarna reSers sa ukazala
ako efektivny pristup ku komplexnému zmapovaniu a Struktirovaniu sucasnych naliechavych
oblasti vyskumu.

74



Ekonomika a manaZment, Vedecky ¢asopis Fakulty podnikového manazmentu Ekonomickej univerzity v Bratislave
rocnik XXIII., ¢islo 1, rok 2026, ISSN 2454-1028

Obrazok 1
Vedeckeé postupy a zdovodnenia pre systematické protokoly prehl’adu literatiry (SPAR-4-SLR)

Identifikdcia
Domeéna: Vplyv hybridnych pracovnych reZimov na finanény manazment podniku
Vyskumné otdzky: Ako hybridné pracovné rezimy ovplyviiuji finanény manazment
podniku na zéklade dostupnych $tadii?
Typ zdroja: Casopisy
Kvalita zdroja: Google Scholar

!

Ziskavanie
VyhPladavaci mechanizmus: Google Sgholar.
Obdobie zhromaZd’ovanych ddt: od 01.01.2010 do 30. 05. 2025
VyhPaddvané kl'ucové slova: Hybridné pracovné modely, hybridné pracovné
rezimy, praca na dial’ku, Home-gfficg, finanény manaZment, finan¢na stratégia
Celkovy pocet ¢lankov ndjdenych v ramci vyhlPaddavania: 9

!

Organizacia
Organizujuce kody: predpoklady, rozhodnutia, dopady, globalne vysledky
Organizacny ramec: ADO (predpoklady, rozhodnutia a vysledky)

!

Cistenie
Typy vylucenych ¢lankov: konferencie, bakalarske, magisterské, dizertatné prace,
patenty, udelené granty, bibliografia, listy, knihy = 138
Typy zahrnutych clankov: 161

Vyhodnotenie
Metéda analyzy: Tematické analyzy
Metoda ndavrhu programu: Osvedéené postupy a nedostatky

!

Prezenticia vysledkov
Konvencia podania spravy: Slova
Limity: Novost’ témy a obmedzené mnoZstvo dat, Kvalita zahrnutych $tadii,
Definovanie a vyber kI'iCovych slov, Subjektivita
Zdroj podpory: projekt mladych uéitel'ov a projekt VEGA

Zhromazd’ovanie

Usporiadanie

Posudzovanie

Zdroj: vlastné spracovanie na zaklade Paul et al. (2021)

4 Vysledku vyskumu

Tento vyskum sa zameral na vplyv hybridnych pracovnych reZzimov na financny
manazment podniku. Vysledky ukézali Ze podniky, ktoré maji zavedené hybridné pracovné
rezimy, alebo umoziuji zamestnancom pracovat’ mimo kancelarie, dokdzu usetrit’ na r6znych
typoch nékladov, napriklad na energiu, kancelarske priestory a pod. Na druhej strane tieto typy
podnikov celia zvySenému mnozstvu kybernetickych hrozieb a je preto potrebné investovat’ do
kybernetickej bezpecnosti. V tabul'ke 1 vysvetl'ujeme hlavné zistenia ziskané z analyzovanych
¢lankov, metody ich vyskumov a limitacie danych ¢lankov.

75



Tabulka 1

Ekonomika a manazment, Vedecky ¢asopis Fakulty podnikového manazmentu Ekonomickej univerzity v Bratislave

ro¢nik XXIIl., €islo 1, rok 2026, ISSN 2454-1028

Prehl'ad vysledkov literattry

dopad. Znalosti o vladnych iniciativach a
stimuloch mézu pomdct’ organizacidm prijimat’
informované  rozhodnutia o  finan¢nych
stratégiach, najmé pokial’ ide o investicie do
technoldgii a programy podpory zamestnancov.

vzdialenych a hybridnych pracovnych
modelov, ktoré by mohli ovplyvnit celkova
ucinnost’ tychto stratégii.

Autor Vysledky a zistenia Limity Vyuzité metody
Vyskum ukazuje, Ze dodrziavanie predpisov a
pracovnych zdkonov ma priamy vplyv na to, Stadia vyuziva kvalitativne vyskumné metody. V praci boli
kol’ko penazi sa vycleni na pravne konzultacie a | Vyskum zdoraziiuje regulacné vyzvy a |uskutocnené hlbkové rozhovory s 20 jednotlivcami na
upravy potrebné pre pracu na dialku. Danové | procesy financného rozhodovania, ale |manazérskych poziciach, s cielom zhromazdit’ poznatky o ich
. dosledky st tiez dolezit¢ pri finanénom | neskiima potencialne technologické | sktsenostiach a rozhodovacich procesoch tykajlicich sa
Pitchaya, , NI Y . ‘s , e . , S ,
rozhodovani a organizicie Casto vyhladdvaji | obmedzenia alebo prekazky, ktorym moézu | vzdialenych a hybridnych pracovnych modelov.
Auckarakhun, . .7 ., . s . . . . , . PR , “
2024 odborné poradenstvo, aby pochopili financny | organizacie  Celit pri  implementacii | Vyskum analyzuje financné désledky vyhodnotenim finan¢nych

ukazovatel'ov, skimanim vztahov medzi pracovnymi modelmi a
dynamikou zamestnancov a skimanim regulacnych ramcov,
ktoré ovplyviiuju finanéné rozhodovanie v vyvijajicom sa
pracovnom prostredi.

Toluwalase et
al. 2024

Prehlad vysvetl'uje, ako moze praca na dialku
viest k vyznamnym usporam néakladov pre
organizacie. Zistilo sa, ze vzdialend praca moze
so sebou prindSat’ znizené rezijné naklady
suvisiace s kancelarskymi priestormi a
verejnymi sluzbami, ako aj potencialne zvySenie
produktivity v dosledku mensSieho rozptylenia
zamestnancov.

Clanok je koncepény revizny dokument,
nehodnoti konkrétne spolocnosti alebo urcity

pocet podnikov, namiesto toho skuma
ekonomické dosledky prace na dialku
vyhodnotenim finanénych a HR metrik

v§eobecne pouzitelnych pre vzdialené pracovné
prostredia. Poskytuje prehl'ad dojednani prace na
dialku a diskutuje o ich vplyve na tradicné
finanéné metriky, ako st Ttuspory nakladov
a produktivita.

Zakladnou metddou je hodnotenie tradi¢nych finanénych metrik
(ako su tspory nakladov a produktivita) a metriky HR (vratane
zapojenia zamestnancov, udrzania a efektivnosti komunikacie) v
kontexte prace na dialku. Diskutuje o ich vplyve a vyzvach
spojenych s ich meranim vo vzdialenych nastaveniach.

Abdulrahim,
Yousif, 2023

Clanok poukazuje na to, ze hybridné pracovné
rezimy so sebou prinasaju Uspory pri udrziavani
fyzickych kancelarskych priestorov a financii
zamestnancov ~ pracujucich zdomu, ktori
nemusia vynakladat’ finan¢né prostriedky pri
cestach na miesto vykonu prace, je vSak
nevyhnutné, aby  podniky  zabezpecili
reinvestovanie uspor do potrebnych zdrojov
vyuzivanych pri hybridnej praci napr. IT
systémov.

Prieskum bol vykonany len v sukromnych
instituciach finan¢ného sektoru. Existuju vsak aj
verejné financné institucie, ako napriklad Fond
l'udskych zdrojov a Fond rozvoja nehnutel'nosti,
ktoré neboli zahrnuté do prieskumu.

Data st zhromazdené prostrednictvom prieskumu, ktory pokryva
vzorku skladajicu sa z 1 270 respondentov z bank, finanénych a
poistnych spolocnosti v Saudskej Arabii. Sekundarne udaje
pochadzaju z predchadzajicich vedeckych stadii, oficidlnych
sprav vydanych Saudskou centralnou bankou (SAMA) a d’al$ich
prislusnych medzinarodnych institacii.
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Franken et al.
2021

Stadia uvadza, Ze organizaciam sa pri prechode
na hybridné pracovné modely dari znizovat
prevadzkové naklady, najmd ndklady na
nehnutel’nosti, energie a zaroven aj iné rézijné
néklady. Prechod na hybridny model prace si
vSak  vyzaduje  prehodnotenie  stratégii
finanéného  prognézovania  a pridelovania
rozpoc¢tovych prostriedkov. Organizacie preto
musia vyvinut' nové modely na predpovedanie
priamych financnych ndkladov a vplyvu
hybridnej prace na fluktudciu a produktivitu
zamestnancov.

Hlavnym obmedzenim je mala velkost’ vzorky.
Dalsim stvisiacim obmedzenim je obmedzeny
kontext vyskumu, ktory sa sustred’uje na sektor
zdrojov v Australii. Hoci tento kontext poskytol
bohaty a jedinecny pohlad na zdroje a vyzvy,
ktoré su k dispozicii a ktoré poskytuje sektor
zdrojov, obmedzuje reprezentativhost a
v§eobecnt platnost’ vyskumu.

V ¢lanku boli pouzité kvalitativne vyskumné metody, konkrétne
pripadova Studia, ktord pozostavala z dvoch faz zberu dat.
Prvou fazou bola dennikova $tadia, ktora spocivala v tom, ze 11
respondentov  (traja manazéri a Osmi Clenovia timu)
zaznamenavalo denné pozitivne a negativne udalosti suvisiace s
pracou na dial’ku.

Druhou fazou bola Stadia kritickych udalosti, ktora zacala po
uvolneni opatreni suvisiacich s COVID-19. Tato faza vyuzivala
techniku  kritickych incidentov  prostrednictvom online
dotaznika, do ktoré¢ho sa zapojilo 15 ¢lenov timu, a taktiez
hibkové rozhovory so 7 &lenmi timu. Datova analyza bola
vykonana kvalitativnou metddou a zahfiiala tematicka analyzu
textovych odpovedi, ktoru nezavisle uskutoc¢nili traja ¢lenovia
vyskumného timu, kym sa nedosiahla zhoda na identifikovanych
témach.

Akbari et al.
2025

Podnikové financie investované do finan¢nych
prispevkov pre zamestnancov na zriadenie
domacej kancelarie zvySuji  produktivitu
a posilnuju lojalitu zamestnancov. Tieto faktory
moézu nasledne vyrazne prispiet k financnej
prosperite organizacie.

Hlavnym limitom clanku bolo obmedzenie len
na Vietnam. To znamena, Ze podobné vysledky
by sa nemuseli nevyhnutne prejavit v inych
rozvijajucich sa krajinach, ¢o naznacuje potrebu
dalSich stadii na potvrdenie zisteni v SirSom
geografickom kontexte.

Stidia bola zalozena na online prieskume, ktorym sa zbierali
primarne data od vietnamskych pracovnikov. Prieskum bol
vyplneny 217  vietnamskymi  pracovnikmi.  Analyza
zozbieranych dat zahfmala pouzitie réznych analytickych
technik, ako si priemer, Pearsonov Chi-kvadrat test a t-test
nezavislych vzoriek. Spolahlivost dotaznika bola overena
Cronbachovym alfa koeficientom, ktory prekrocil hodnotu 0,7,
¢o naznacuje Statisticku validitu tam, kde boli pouzité Skalované
polozky. Teoreticky ramec stadie vychadza z teérie zachovania
zdrojov a je doplneny teoériou pozitivneho organizaéného
spravania. Teéria COR pomaha pochopit’ straty a zisky zdrojov
suvisiace s flexibilnymi pracovnymi podmienkami, zatial' ¢o
POB sa vyuziva na identifikaciu a rozvoj Specifickych typov
zdrojov, ktoré mézu zvysit rodovu rovnost.

Bilderback,
Kilpatrick,
2024

Organizacie, ktoré zamestnavaju zamestnancov
pracujucich formou hybridnych pracovnych
rezimov a zaroven aj zamestnancov pracujucich
iba z kancelarie musia vo finanénych stratégiach
uprednostnit’ spravodlivé rozdelenie zdrojov
s cielom zachovat’ sudrznu organizacnu kultaru.

Hlavnym limitom tohto c¢lanku je, Zze
nepredstavuje nové empirické zistenia ani
primarne data. Zistenia a odporucania su
zalozené vyluCne na syntéze existujlicej
literatry, teoretickych tivahach a analyze uz
publikovanych pripadovych studii.

Clanok vyuziva konceptudlny pristup, s cielom analyzovat
dosledky prace na dialku pre organiza¢nu kulturu a preskimat’
praktické aplikacie teoretickych ramcov. Medzi konkrétne
teoretické ramce, ktoré st v clanku preskiimané, patria Kotterov
8-krokovy model zmien, rdamec konkuren¢nych hodnét, teodria
socialnej vymeny, teéria roli, teéria sebaurCenia a teodria
spravodlivosti.
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Gross-

2022

Golacka et al.

Kybernetickd bezpecnost’ sa stava dolezitym
aspektom stratégii finanéného riadenia, pretoze
préaca na dial’ku vystavuje organizacie vys$Siemu
riziku narusenia Udajov avySSiemu poctu
kybernetickych hrozieb. Z tohto dovodu je
dolezité vyclenit’ finan¢né zdroje na posilnenie
opatreni kybernetickej bezpecnosti a prostriedky
na Skolenia zamestnancov v oblasti ochrany
udajov.

Vyskum bol vykonany vyluéne v Pol'sku a
zameral sa len na IT priemysel, ¢o obmedzuje
generalizovatelnost zisteni na iné krajiny,
kultirne kontexty alebo odvetvia.

Data boli zozbierané len od zamestnancov
jednej medzinarodnej IT korporacie, co mbze
ovplyvnit’ reprezentativnost’ vzorky pre cely IT
priemysel alebo pre rdzne typy organizacii.

Vyskum bol realizovany ako kvantitativna $tudia. Data boli
zozbierané od 1 889 zamestnancov pracujucich na dial’ku zo
siedmich pol'skych pobociek jednej medzinarodnej IT
korporacie, ktora patri medzi najvacSich zamestndvatelov v
pol'skom IT priemysle. Metoda zberu dat bola realizovana

formou dotaznikového prieskumu, ktory bol vykonany online.

Arslan et al.
2012

Hybridné rezimy menia nacasovanie a Struktiru
cash flow, €i uz prostrednictvom posunov v
rozdeleni mzdovych a prevadzkovych nakladov,
alebo zmenami v benefitnych a odmenovacich
systémoch. Podniky, ktoré efektivne vyuzivaju
flexibilitu ziskanu z hybridnych rezimov, moézu
vykazovat’ vysSiu odolnost’ vo¢i neocakavanym
Sokom (napr. pocas krizy), ¢o je dané vysSou
schopnostou rychlo optimalizovat’ vydavky aj
investicie. Vyssia finan¢na flexibilita sa pritom
javi ako kl'uicova vyhoda aj pri planovani a
reakciach na turbulentné situacie.

Geografické zameranie Stadie je vylucne na
firmy z vychodnej Azie, ¢o obmedzuje
vSeobecntl platnost’ zaverov pre firmy v inych

regiénoch sveta s odlisnymi
makroekonomickymi politikami a pravnym
prostredim.

Casova pecifickost, ked’ze doraz je kladeny na
obdobia finan¢nych kriz, ¢o moze silne
ovplyvnit’ zistenia a nemusia tak plne odrazat’
spravanie  firiem v  obdobi  beZzného
ekonomického cyklu. Okrem toho, vzorka
zahffla iba verejne kotované firmy, co
obmedzuje  aplikovatenost  zisteni na
sukromné spolo¢nosti.

Vyskum vyuziva kvantitativnu metodologiu zalozeni na
panelovych datach, pri¢om analyzoval 1 068 verejne kétovanych
firiem z 13 vychododzijskych krajin. Na skiimanie vplyvu
financnej flexibility na firemné investicie a vykonnost’ sa
pouziva dynamicky panelovy datovy model s estimatorom
System GMM.

Ren, 2022

S hybridnym rezimom narastaji poziadavky na
zabezpecenie striktnej compliance a
kybernetickej bezpe€nosti, ¢o znamena vysSie
naklady suvisiace s ochranou dat, auditmi a
pravnymi sluzbami. Finan¢né riadenie preto
musi reflektovat’ tieto nové zdroje rizika aj vo
svojich modeloch a rezervach.

Hlavnym limitom je jeho koncep¢na a teoreticka
povaha - ¢lanok neobsahuje primarny empiricky
vyskum ani zber dat. Navrhované optimalizacie
a analyzované mechanizmy nie st priamo
empiricky overené prostrednictvom testovania s
realnymi datami od Specificky definovanej
vzorky firiem. Implementacné pripady slizia
skor ako ilustracné priklady, nie ako podrobné
empirické kazuistiky, ktoré by umoznili robustné
generalizovanie zaverov. Z tohto dévodu chyba
overenie teoretickych poznatkov na konkrétne;j,
rozsiahlej empirickej vzorke.

Vyskum v tomto ¢lanku je zalozeny na koncepcnej a teoreticke;j
analyze. V ¢lanku st vyuzité existujuce tedrie, ako su tedria
informacnej asymetrie, tedria principal-agent a teoéria riadenia
rizik, na analyzu mechanizmu vplyvu velkych dat na financné
rozhodovanie. Clanok dalej analyzuje $tyri dimenzie tohto
vplyvu a diskutuje o optimalizacii systémov finanéného riadenia
a rozhodovania. Sucastou metodiky je aj analyza Specifickych
implementa¢nych pripadov podnikov, ktoré vyuzivaju velké
data vo finannom rozhodovani. Tieto pripady slizia na
ilustraciu  redlnych problémov a efektivnosti rieSeni
prostrednictvom platforiem velkych dat.

Zdroj: vlastné spracovanie na zaklade autorov
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4.1

Navrhy pre buduci vyskum

Na zéklade vykonu systematickej literarnej reSerSe sa podarilo najst’ len devét publikacii,
ktoré sa zaoberali nami analyzovanou oblastou vyskumu. Analyzované publikacie zdoraziujua
uspory nakladov, vyzvy v oblasti dodrziavania predpisov, potrebu reinvesticii, vplyv na cash
flow a kybernetickil bezpecnost. Na zéklade zisteni z danych publikécii preto navrhujeme
nasledovné odportacania pre buduci vyskum:

1.

4.2

Kvantifikacia dlhodobych financnych uspor a investicii: hoci sa niektoré Sstidie
zaoberali analyzou tspor nakladov (napr. na nehnutel'nosti, energie a pod.) je potrebné
kvantifikovat’ dlhodobé finan¢né prinosy a ich udrzatel'nost’. Napriklad aky je stredno a
dlhodoby vplyv hybridnych rezimov na Cisty zisk a navratnost’ investicii (ROI) pre
rozne typy podnikov a rozne odvetvia.

Vplyv na cash flow a financnu flexibilitu: Zistenia naznacuju, Ze hybridné rezimy menia
nacasovanie a Strukturu cash flow a zvySuji finanénti odolnost’. Chyba vSak podrobna
analyza dynamiky cash flow v podnikoch so zavedenymi hybridnymi pracovnymi
rezimami v porovnani s tradi¢nymi reZzimami.

Preskumanie financnej odolnosti a riadenia rizik: V analyzovanych vyskumoch chyba
hlbsie preskiimanie toho, ¢i podniky so zavedenymi hybridnymi pracovnymi rezimami
maju vyssiu finanéna odolnost’ voc¢i ekonomickym Sokom a krizam a ¢i v kone€nom
dosledku mozu takéto podniky byt viac konkurencie schopné.

Vplhyv na produktivitu, fluktudciu a lojalitu zamestnancov z financného hladiska: V
analyzovanych §tudidch sa spomina potenciondlne zvySenie produktivity a posilnenie
lojality zamestnancov vdaka prispevkom zamestnancom na vytvorenie domacej
kancelarie. Bolo by preto vhodné vyskum zamerat’ na kvantifikaciu finanéného dopadu
na produktivitu zamestnancov. Vhodnou otazkou by preto bolo: ,,ako sa zvySenie
produktivity prejavuje vo finan¢nych vysledkoch podniku?*

Kvantifikacia financného prinosu zvysenej lojality a zniZenej fluktuacie zamestnancov:
Ziaden z vyskumov sa nezaoberal vztahom medzi lojalitou a finanénou vykonnostou
podniku. Bolo by preto vhodné nasmerovat’ vyskum aj do tejto oblasti a zmerat’ tento
vztah v podnikoch so zavedenymi hybridnymi rezimami a porovnat ho s
porovnatel'nymi podnikmi, ktoré hybridné pracovné rezimy este nevyuzivaji. Nasledne
by bolo vhodné zamysliet’ sa nad otdzkou, ¢i by bolo mozné modelovat’ ROI investicii
do zamestnaneckych benefitov, pripadne prispevkov na vytvorenie domécej kancelarie
v hybridnom pracovnom prostredi.

Limity vyskumu

Medzi obmedzenia vyskumu sme zaradili nasledujiice obmedzenia:

Novost témy a obmedzené mnozstvo dat: niektoré formy vzdialenej prace existovali aj
v minulosti, masové prijatie moznosti vykonavania prace z domu vSak priSlo az po
vypuknuti pandémie Covid-19. Viacero komplexnych a dlhodobych $tudii preto mdze
byt stale v po¢iato¢nom §tadiu a je preto aktudlne narocné na zaklade dostupnych stadii
vytvarat’ optimalne zavery k tejto problematike.

Kvalita zahrnutych studii: ked'ze sa jednd o novu tému, v kvalitnych zurndloch sa
aktudlne nenachddza mnoho s§tudii, ktoré by sa zaoberali touto problematikou, preto sme
museli zaradit’ aj ¢lanky z menej znamych Zurnalov.

Definovanie a vyber klucovych slov: pri vyhladdvani ¢lankov sme pouzili viaceré
kl'acové slova, ktoré vSak boli subjektivne vybrané a preto sa mohlo stat, Ze niektoré
relevantné $tadie mohli obsahovat’ iné kI'ai¢ové slova.
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o Subjektivita: kritéria zaradenia a vylicenia, ktoré sme zvolili pri analyze ¢lankov mohli
byt subjektivne a mohli viest’ k vyluceniu relevantnych ¢lankov.

5 Diskusia a zaver

Predlozeny c¢lanok vo forme SPAR-4-SLR literarnej reSerSe komplexne analyzoval vplyv
hybridnych pracovnych rezimov na finanény manazment a nésledne na finan¢nu stratégiu
podnikov. Zistenia jednoznacne potvrdzujl, Ze prechod na hybridny model prindsa podnikom
vyznamné prileZitosti na Gsporu nakladov, najmi v oblastiach rezijnych nékladov spojenych s
kancelarskymi priestormi, energiami a inymi prevadzkovymi ndkladmi.

Je vSak nevyhnutné, aby podniky tieto uspory reinvestovali do klIi¢ovych oblasti, ktoré
podporuju vzdialenu pracu, ako st napriklad IT systémy a kyberneticka bezpecnost. ZvySené
poziadavky na ochranu dat a Skolenia zamestnancov v tejto oblasti si vyzaduju alokaciu
finan¢nych zdrojov, aby sa prediSlo potencidlnym finanénym stratdm z dovodu naruSenia
udajov. Zaroven je dolezité poskytovat financné prispevky zamestnancom na zriadenie
domadcej kancelarie, ¢o preukédzatel'ne zvySuje produktivitu a lojalitu zamestnancov, a tym
prispieva k celkovej finan¢nej prosperite organizacie.

Vyskum tiez zdoraziuje, Ze hybridné modely si vyzaduju prehodnotenie stratégii
finan¢ného progndzovania a pridelovania rozpoctovych prostriedkov. Podniky musia vyvinat
nové modely na predpovedanie priamych finanénych nékladov a vplyvu hybridnej prace na
fluktudciu a produktivitu zamestnancov. Dodrziavanie regulaénych rdmcov a pracovnych
zakonov ma priamy vplyv na finanéné rozhodovanie, a preto je nevyhnutné vyhladavat
odborné poradenstvo v oblasti pravnych a danovych dosledkov. Vladne iniciativy a stimuly
mozu tiez vyrazne ovplyvnit finanéné stratégie, najméd pri investiciach do technologii a
programov podpory zamestnancov.

Napokon, stadia ukazala, ze hybridné rezimy ovplyviiuju naasovanie a Struktiru cash flow
a mozu viest’ k vyssSej financnej flexibilite a odolnosti podnikov vo¢i neoakavanym Sokom.
Avsak pre zachovanie stdrznej organizacnej kultury je nevyhnutné uprednostnit’ spravodlivé
rozdelenie zdrojov medzi zamestnancov pracujucich hybridne a tych, ktori pracuju vylucne z
kancelarie.

Na zéklade uvedené¢ho sme preto naformulovali nasledovné smery buducich vyskumov:
kvantifikacia dlhodobych finanénych tspor a investicii, vplyv pracovnych rezimov na cash-
flow a finan¢nt flexibilitu, preskimanie finan¢nej odolnosti a riadenia rizik, vplyv na
hybridnych pracovnych rezimov na produktivitu, fluktudciu a lojalitu zamestnancov z
finan¢ného hladiska, kvantifikacia finanéného prinosu zvySenej lojality a zniZenej fluktuacie
zamestnancov pracujucich v hybridnych pracovnych rezimoch.
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Financial strategy and decision-making in the integration of Al-supported
systems in general practice
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Abstract

The financial valuation of investments in artificial intelligence (Al) is possible in principle, but
requires specific adjustments due to the special characteristics of intangible assets such as
software, algorithms and data-based systems. Based on capital budget theory, the dissertation
presents proven financial methods such as cost approaches, repayment time and NPV method
and analyzes their suitability for Al investments. A simple financial model is presented that
takes into account typical framework conditions of a general practice and is based on literature
on digitization costs, licenses and empirical data on efficiency gains. Model assumptions
include procurement costs, annual maintenance fees, expected time savings, qualitative benefits
(e.g., quality improvements, error mitigation), and implementation and training costs. The
analysis shows that classical present value methods are generally suitable, but should be
supplemented by sensitivity analyses and scenario techniques to map uncertainties in
technology development, regulations and licensing models. In addition to the financially
quantifiable effects, qualitative advantages such as improved documentation quality and
patient safety are also important. The results show that investments in Al systems can pay for
themselves after about three years, if time savings, additional revenue and operating costs are
considered. The dissertation recommends a holistic view and a structured integration of the
financial strategy in order to efficiently exploit the opportunities of digitization and minimize
risks. In addition to cost savings, Al investments also offer strategic benefits through inclusive-
oriented solutions, market potential, and improved resource utilization, creating long-term
value for practices.

JEL classification: D24, 111, 118, L86, O33, J24, J23, C63

Keywords: Artificial Intelligence in Healthcare, Al-Powered Diagnostics, Cost-Benefit
Analysis in Healthcare, Externalities of Al, Market Structures in the Medical Sector,
Digitization in Healthcare

1 Introduction

General practitioners are increasingly investing in Al-powered systems to improve
diagnostics, workflows, and administrative efficiency. This trend is evident both in the broader
digitalization of the healthcare sector and in specific applications: Al is used, for example, to
analyze image data or laboratory values, to support diagnoses and to automate routine activities
such as documentation or scheduling (Rodacki, n.d.).

However, the effect of such systems is not automatically universally positive: Studies show
that efficiency gains are not always significant and depend heavily on local conditions
(Wenderott et al., 2024). Continue reporting. GPs in qualitative studies on ambivalent
experiences: On the one hand, Al relieves the administrative burden, but on the other hand, it
can disrupt the workflow, for example through too many system inputs, lack of transparency or
increased cognitive load (Mache et al., 2025).

Especially when investing in Al, the question of financial valuation arises: Many of these
systems are based on intangible assets such as software, data or algorithms, the value of which
is difficult to quantify. In financial and company valuation, it is therefore a challenge to map
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these intangible investments in an economically sensible way (Value Creation through Software
in Germany: Current Status, Perspectives, Recommendations for Action, n.d.).

The aim of this article is to provide a comprehensible overview of how investments in Al
systems — especially those in intangible assets such as software or data — can be valued
financially. In addition, a simple valuation model is presented that takes into account both
medical and economic factors. This model builds on methods from health economics and
financial planning and is intended to help general medical practices make better decisions about
Al investments, identify risks and realistically assess the potential benefits of such systems.

2 Current State of the Solved Problem at Home
2.1 General status

In medical practice, a well-founded financial strategy is becoming increasingly important:
In view of rising operating costs, increasing organizational complexity and technical
innovations — especially through the use of Al systems — targeted control is essential. The focus
is on three economic goals: cost control, sales optimization and long-term, sustainable
investment planning.

Effectively implemented control is essential for this. Systematic target/actual comparisons
make it possible to identify financial deviations at an early stage, and key performance
indicators (KPIs) — such as the expense ratio or return on sales — can be used to continuously
monitor the economic performance of the practice (Kammerer, 2022).

For investment decisions, especially when acquiring new medical technologies or IT/AI
solutions, practices often resort to classic methods of the capital budget. One example is
dynamic investment accounting, which calculates the present value (NPV). In a practical
example from the Ratiopharm Group, the purchase of a digital X-ray machine resulted in a
positive NPV with an assumed minimum return of 10%, which economically justified the
purchase (Rederer, n.d.). These methods make it possible to predict the economic benefits of
future cash flows and quantify investment risks.

A particular problem with such investments are intangible assets such as software,
algorithms, databases or other intellectual property rights. These values are difficult to evaluate
because they are physically intangible, their future benefits can be uncertain, and the useful life
is difficult to estimate. A key standard for the accounting of these assets is the IAS 38, which
sets out the conditions under which intangible assets can be deducted. According to IAS 38, an
asset should be recognised if it is likely to generate economic benefits and the costs can be

reliably measured (IAS 38 [> Intangible Assets | WTS Germany, n.d.).

In practice, development costs are often capitalized in software or Al developments,
provided that the requirements are met — as these costs are usually easily documented (e.g. for
programming, testing) (reserved & Schmitt, n.d.)

In the context of artificial intelligence in healthcare, additional assessment dimensions are
added: Al systems can automate workflows, improve diagnostic accuracy, support patient
communication, or make regulatory processes such as billing more efficient. The economic
value of such systems results not only from cost savings, but also from improved quality, risk
mitigation (e.g. fewer errors) and additional strategic advantages.

Since Al investments are often associated with a high degree of uncertainty (technology,
regulation, market acceptance), the use of modern valuation methods makes sense. Analysis of
real options is particularly useful: this method models investments as options, such as "postpone
investment", "expand further" or "withdraw when in doubt". This flexible model allows
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decision-makers to react to unexpected developments, maximizing the value of the investment
under uncertainty (Coyle & Shrimp, 2024).

Another strategic advantage of Al investments lies in market strategy and inclusion: if Al
solutions are designed to be suitable for different patient groups, regions and care contexts, this
can create not only social but also economic added value. Inclusive Al can open up new
markets, create trust and secure long-term competitive advantages (Unnikrishnan et al., 2025).

A final aspect of investment planning concerns the Efficiency Al systems can support
decision-making processes (e.g. through simulations, adaptive models), which can reduce
management and personnel costs in the long term. At the same time, the distribution of available
resources is improving, as Al helps to identify and optimize needs and bottlenecks at an early
stage (Alves et al., 2024).

Financial and investment planning in medical practices is becoming increasingly complex
due to rising costs, organizational challenges, and technological innovations such as Al
systems. Control tools and classic capital budgeting procedures allow for efficient management
and valuation of investments, while real option analysis takes into account uncertainties. Al
investments not only offer efficiency gains and cost reductions, but also strategic benefits
through inclusive solutions, market potential, and improved performance Resource. Overall,
they create economic, organizational and long-term added value for practices.

2.2 Investment decision-making in medicine

From the point of view of business economics, the financial management of medical
practices focuses primarily on three basic goals: cost control, revenue optimization and strategic
investment planning. Effective controlling is a prerequisite for achieving these goals. Through
systematic comparisons of planned and actual values, as well as the use of Key Performance
Indicators (KPIs), such as cost-to-revenue ratio or operating margin, economic deviations can
be identified early on and corrective measures can be taken. The importance of financial
controlling is even stronger in an environment of increasing technological complexity.

In investment decisions, especially in the procurement of medical technologies or digital
and Al solutions, practices have traditionally used classic investment decision-making methods.
The most commonly used methods include dynamic methods, in particular the calculation of
the Net Present Value (NPV) and the payback period of the investment. These approaches make
it possible to take into account the time value of money and compare expected future cash flows
with initial investment costs. In the application practice of healthcare, these methods have
proven themselves especially in the evaluation of capital-intensive technologies with relatively
stable and predictable cash flows.

In the field of Al in healthcare, additional dimensions are added to these general valuation
problems. Al systems in primary health care are mainly used to automate documentation,
support diagnostic decisions, optimize appointment planning and streamline administrative
processes, including invoicing and communication with insurance companies. The economic
value of these systems is thus not only created through direct cost savings, but also through
improved process quality, reduced errors, increased patient safety and indirect strategic effects.

Given the high level of uncertainty associated with Al investments, it is increasingly
recommended in the current literature to complement classic financial assessment methods with
advanced risk management approaches. These include, in particular, sensitivity analysis,
scenario modelling and real-world options analysis. The real-world options approach allows Al
investments to be modeled as flexible decisions that can be expanded, postponed, or
discontinued over time depending on technological developments, legislative changes, or
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market acceptance. In this way, the value of managerial flexibility, which is often
underestimated by classic investment methods, can be better captured.

The strategic and societal dimension of Al investments also deserves special attention in
the current discourse. Inclusive and ethically designed Al systems can contribute to increasing
patient trust, better access to healthcare and long-term competitiveness of practice. Although
these aspects are not always directly monetizable, they represent an important factor in
investment decision-making from the point of view of the long-term value of the organization.

Thus, the current state of knowledge suggests that financial and investment planning in
medical practices is becoming a more complex and multidimensional process due to the spread
of Al systems. While traditional investment assessment tools provide a solid analytical
foundation, they alone cannot fully capture the specifics of intangible and dynamically evolving
Al technologies. This creates a need for integrated assessment frameworks that combine
quantitative financial indicators with qualitative, strategic and risk aspects of investments.

Zeng et all. on the contrary, they implicitly show that the economic effects of Al are non-
linear, uncertain, and highly context-dependent, which reduces the suitability of simple "one-
size-fits-all" investment calculations. This reinforces the need for assessment approaches that
can work with scenario variability, different adoption rates, and implementation risks. From the
point of view of the current state of knowledge, Al in primary health care appears less as a
technical individuality and more as a long-term transformation factor, the value of which arises
primarily in interaction with the organizational and process environment of a healthcare facility.
These findings are crucial for financial and investment decision-making in medical practices.
(Zeng et all., 2026)

2.3 Efficiency, Al and Medicine

From the point of view of the current state of knowledge, it should be emphasized that
empirical studies on the effectiveness of Al in healthcare bring mixed results. While some
studies demonstrate significant time savings and productivity gains, others point to ambivalent
experiences of healthcare professionals, including increased cognitive load, disruption of
workflows, or limited transparency of decision-making processes in black-box models. At the
same time, the effectiveness of Al systems varies significantly depending on the size of the
practice, the level of existing digitization and the degree of integration of technology into
everyday work processes.

e Review and systematic studies show that in some clinical and administrative
applications, Al systems lead to significant time savings, increased productivity, and
reduced administrative burdens, especially in documentation, planning, and data
processing. At the same time, however, there are a growing number of qualitative and
observational studies that point to the ambivalent experiences of healthcare staff. In
addition to the benefits, doctors and healthcare professionals often describe increased
cognitive load, disruption of workflows, and additional mental strain resulting from
suboptimal integration of Al tools into existing processes. (Mache, S. et al., 2025) (El
Arab — Al Moosa, 2025)

e A particular problem in clinical decision-making systems is the limited transparency of
algorithmic models, especially when using deep learning-based black-box solutions.
The lack of explainability of decisions can undermine doctors' trust in the system,
complicate clinical accountability, and increase the psychological burden associated
with the use of Al in everyday practice. (Chan, 2023)

e At the same time, the effectiveness and economic benefits of Al systems vary
significantly depending on the context of implementation. Several studies point out that
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the size of the medical facility, the level of existing digitization and the degree of process
integration of technology fundamentally affect the real effects achieved. The highest
benefits are seen in environments with clearly defined workflows and sufficient digital
backgrounds, while in smaller or less digitised practices, the effects may be weaker or
inconsistent. (Yousefi et all., 2025)

Empirical evidence on the impacts of artificial intelligence (Al) in primary care suggests
that the effectiveness and economic benefits of these technologies are not universal or
automatically guaranteed. On the contrary, they are strongly conditioned by the context of
implementation, the organizational characteristics of the healthcare facility and the degree of
integration of Al tools into existing work processes. This conclusion is also systematically
confirmed by the conceptual article PRIMARY-AI published in the journal Nature Medicine in
2026, which highlights the need to evaluate Al in primary care not as a homogeneous
technology, but as a context-bound intervention. (Zeng et all., 2026)

Zeng et all., point out that identical or very similar Al systems can lead to fundamentally
different results in different environments — from noticeable time savings and streamlining of
clinical and administrative processes to an increase in the cognitive burden on healthcare staff
and disruption of workflows. The decisive factors turn out to be the size of the practice, the
level of its existing digitization, the clarity of defined workflows and the organizational
readiness to adapt new technologies. In less digitized or organizationally fragmented outpatient
clinics, the introduction of Al can lead to parallel processes, duplicate checks, and an increased
need for manual supervision, potentially reducing the expected benefits. At the same time, the
assumption is that the implementation of Al itself automatically leads to improvements in
efficiency, quality of care or economic performance. On the contrary, it is emphasized that
without adequate process integration, clear ownership of responsibility and alignment with
clinical goals, Al can act as an additional source of complexity. This aspect is particularly
relevant for primary care, which is characterized by a high degree of patient variability,
continuity of the doctor-patient relationship and temporal fragmentation of work. From the
point of view of decision-making processes, the risks associated with the low transparency of
some algorithmic solutions, especially the so-called black-box models, are also pointed out.
Limited explainability of decisions can reduce trust in the system among doctors, increase the
psychological burden associated with clinical responsibility, and complicate the acceptance of
Al in everyday practice. It follows that the evaluation of Al cannot be limited to technical
accuracy or isolated time savings, but must also include the organizational, ethical and
operational implications of its use.

3 Research design

The present article follows a conceptual research design based on a systematic analysis of
existing scientific literature on investment accounting, intangible assets and health economic
valuation of Al systems. Such a literature-based approach is particularly suitable when
theoretical models are to be developed or existing concepts are to be transferred to new fields
of application (Webster & Watson, 2002). On this basis, the identified models are synthesized
and evaluated with regard to their applicability to Al-related investments in general practice.

The selection of valuation methods is based on their relevance for investments in intangible
assets and their broad application in the economic literature. Classic methods of capital
budgeting, such as repayment period and present value (NPV), are considered standard tools
for valuing long-term investment projects (Stephen et al., n. d.).

Since Al solutions are mostly software-based and do not represent physical goods, models
that deal specifically with the valuation of intangible assets were also considered. These include
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cost-based valuation approaches, market-based comparison methods and, to a certain extent,
return-based methods for the valuation of patents and software (OECD, 2018)

The selected models were evaluated on the basis of their practicability, data requirements
and suitability for mapping Al-specific uncertainties. Models with high complexity or high data
requirements were excluded, as these are often not practical at the level of a single practice.

4 Research results
4.1 Assumptions for an Al investment in a general practice

In order to illustrate the evaluation methods, a simplified model is developed that takes into
account typical framework conditions of a general medical practice. The assumptions are based
on literature on digitization costs in healthcare, typical license prices of Al software, and
empirical data on time and efficiency gains through automation (Ahuja, 2019) (Davenport &
Kalakota, 2019).

The following model assumptions are made, including:

e Procurement costs of Al software (license or patent use).

e Annual maintenance and update fees.

e Expected time savings in the area of documentation, appointment management or
decision support.

e Other qualitative advantages such as quality improvement or error reduction.

e Discount rate, based on standardized calculation rates for SMEs in the healthcare sector

e Implementation and training costs.

These assumptions allow the calculation of the present value and the repayment period on
the basis of realistic but simplified parameters.

The following basic assumptions are made for the development of the model:

1. Type of AI application: An Al-powered system for automated documentation and
decision support.

2. Acquisition costs: One-time license fee (e.g. EUR 12,000) and implementation and

training costs (e.g. EUR 3,000).

Ongoing costs: Annual maintenance and update fees (e.g. 2,000 EUR).

4. Service components: Time savings per patient documentation, more efficient billing,

improved diagnostic quality, reduced administrative burden.

Temporal perspective: Observation over five years.

6. Discount rate: 5%, based on typical calculated interest rates in the outpatient healthcare
sector.

(O8]

e

These assumptions come from the literature on digitization costs in healthcare, empirical
case studies on Al applications, and standardized business parameters. Quantitative data such
as time savings are converted into monetized values to enable their integration into the cash
flow calculation.

4.2 Cash flow estimation for Al software or patents

The cash flow estimate includes both the costs and benefits of the Al investment over a
defined period of time (e.g., five years). Based on the model assumptions, the expected annual
net cash flows are calculated, consisting of:

e direct costs (license fees, maintenance, implementation),
e indirect costs (training, process adjustments),
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e quantifiable benefits such as time savings, reduction of administrative tasks and possible
minimization of errors,
e potential revenue increases (e.g., through more efficient patient management).

The cash flow calculation is based on established valuation approaches for software
investments and intangible assets (Damodaran, 2012). For Al-specific uncertainties — such as
the changeability of algorithms, regulatory requirements or data dependency — risk discounts
or scenario analyses are integrated (Damodaran, 2012).

The cash flow calculation is carried out in several steps:

1. Initial Investment: Sum of license costs, implementation, and training.
2. Calculation of annual net cash flows:
o monetized time savings (e.g. through faster documentation),
o potential revenue increases (e.g., more treatable patients),
o savings due to fewer administrative tasks,
o minus the operating costs.
3. Calculation of the repayment period: Time at which the accumulated returns will offset
the initial investment.
4. Calculating the present value (NPV): Discounting all future cash flows to evaluate the
economy taking into account the monetary value over time.

Since Al systems have special uncertainties — such as future technical developments,
possible regulatory requirements or changed licensing models — the cash flow estimate is
additionally supplemented by sensitivity analyses. Alternative scenarios are considered, e.g.
optimistic, realistic and pessimistic benefit estimates. This allows the robustness of the
investment decision to be assessed. Overall, the calculation model shows that Al investments
can make economic sense, but the assessment must be differentiated and qualitative factors
must be taken into account in addition to quantifiable effects (Deisten, 2025) (Risikobasierte
Bewertung von KI in der Medizin, 2025) (Ma et al., 2025).

Table 1
Exemplary calculation model
Year Monetized Time Additional revenue Operating costs Net Cashflow
Savings (EUR) (EUR) (EUR) (EUR)
0 B B B -15 000
(initial costs)
1 6 000 2 000 -2 000 6 000
2 6 000 2 000 -2 000 6 000
3 6 000 2 500 -2 000 6500
4 6 500 3000 -2 000 7500
5 6 500 3000 -2 000 7500

Source: Ahuja, 2019
Explanation of the pillars

1. Year:
o Shows the observation period of the investment (here 5 years). Year 0
corresponds to the time of purchase.
2. Monetized Time Savings (EUR):
o Value of labor savings achieved by the AI system (e.g., automated
documentation, scheduling, decision support).
o The time saved is converted into monetary values, for example by multiplying
the working hours of the practice employees by the hourly wage.
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o Increasing values in later years reflect efficiency gains and experience effects.
3. Additional revenue (EUR):
o Potential additional revenue from more efficient patient management, more
patient numbers, or more billable services.
o In the table, the values increase from year 3 onwards as soon as the system is
established and additional optimizations are implemented.
4. Operating costs (EUR):
o Recurring costs for maintenance, updates, support, or license renewals.
o Used here all the time to simplify the calculation.
5. Net Cashflow (EUR):
o Net Cash Flow=Monetized Time Savings+Additional Revenues—Ongoing Costs
o Year 0: Negative sum (—EUR 15,000) = one-off investment costs (initial costs
for procurement, implementation, training).
o Subsequent years: Positive cash flows show the annual financial benefit minus
ongoing costs.

The initial investment of EUR 15,000 will be offset by the cumulative net cash flows from
the third year onwards, which corresponds to a repayment period of approximately three years.
The subsequent positive cash flows and a positive present value (NPV) speak for the economic
viability of the investment.

To increase the robustness of the investment decision, sensitivity analyses can be carried
out in which alternative scenarios — such as optimistic, realistic or pessimistic assumptions —
are taken into account. In this way, uncertainties caused by time savings, licensing or
maintenance costs, and regulatory frameworks can be adequately taken into account.

In addition to the quantifiable monetary effects, qualitative benefit aspects must also be
included in the assessment. These include, for example, higher documentation and diagnostic
quality, improved patient safety and a reduction in administrative errors. These qualitative
effects also contribute significantly to the overall valuation of the investment and underline the
importance of a holistic view of Al systems in general medical practice.

Another example can model the use of an Al-based quality assurance system in an
automotive factory (e.g. camera-based defect detection in car body construction). It assumes a
one-off investment of EUR 500,000 in hardware and software, annual operating costs and
efficiency gains through less waste, less rework and higher throughput; the logic of the cash
flow calculation follows the same steps as in your medical example (initial investment, annual
net cash flows, repayment period, NPV). Methodologically, the example is based on the same
net present value-based methods as shown in the paper with reference to Damodaran (2012)
and the general investment accounting.

Table 2
Example of the automotive industry Al quality assurance
Year Monetized Time Additional revenue Operating costs Net Cashflow
Savings (EUR) (EUR) (EUR) (EUR)

0 - - — -500 000
1 220 000 80 000 -70 000 230 000
2 240 000 90 000 -72 000 258 000
3 260 000 95 000 -74 000 281 000
4 270 000 100 000 -76 000 294 000
5 280 000 100 000 -78 000 302 000

Source: Buchenau, 2025
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In this scenario, cost savings from lower scrap and rework (e.g., fewer defective bodies)
and additional contribution margins from higher throughput are monetized over five years,
while license, maintenance, and data infrastructure costs are deducted as operating costs. The
cumulative net cash flows offset the initial investment of EUR 500,000 already between years
2 and 3, resulting in a repayment period of just under three years; applying an industry-standard
discount rate of around 8-10% in the automotive sector, this pattern would typically result in a
positive NPV.

The example is a separate calculation example for Al-supported quality control in
automotive production based on the value contributions of Al in the automotive industry
presented in McKinsey (2018) as well as current investment and efficiency programs by
Volkswagen (Volkswagen Group, press release on Al investments) and Bosch (Autohersteller:
Bis zu 9 Prozentpunkte hohere Rendite durch kiinstliche Intelligenz moglich | McKinsey, n. d.)
(Buchenau, 2025).

4.3 General result

The integration of artificial intelligence (Al) into general medical practices is leading to
profound changes in workflows, diagnostics and financial planning — this requires a structured
and multi-layered evaluation of such investments.

To evaluate investments in Al systems, classic financial methods are used, such as the
repayment period and, in particular, the net present value (NPV) method. However, Al
applications have particular uncertainties, for example in terms of software updates, constant
regulatory adjustments, changing licensing costs and benefit aspects that cannot be directly
quantified, such as quality improvements or time savings.

Modern practices therefore complement the classic methods with sensitivity analyses and
scenario techniques: Different development paths — such as optimistic, realistic or pessimistic
scenarios — are calculated in order to comprehensively map opportunities and risks. In addition,
qualitative factors are taken into account, such as improvements in documentation quality,
patient safety and the reduction of administrative tasks. These play just as important a role in
Al investments as measurable financial effects.

Al systems bring significant efficiency benefits, for example through pattern recognition in
large amounts of data, support for diagnoses, automation of routine tasks or the development
of individual treatment plans. The systems enable objective and comprehensive analysis of
large amounts of data in real time; This allows doctors to react faster and reduce the
administrative effort (Patient Assessment: How Al Analyzes Health Data, n.d.)

However, not all effects are purely positive: studies report ambivalent experiences.
Although doctors see benefits in relieving the burden and improving the quality of care, they
are feeling an increase in digital demands, cognitive load and a lack of transparency. Essential
for success is the clear integration of Al into existing processes and continuous evaluation by
external bodies to ensure reliability — especially in the case of "black box" models
(2024 07 04 HAEV Positionspapier Kl.pdf, n.d.)

The calculations show that investments in Al systems can already lead to a positive
present value in the medium term: After only about three years, the initial investment of typical
Al solutions pays off in terms of time saved, efficiency gains and additional revenue. Ongoing
monitoring based on key metrics such as cash flows and labor time savings remains important.
Financial planning should also include the costs of implementation, maintenance and training,
as well as strategic aspects such as market potential and resource efficiency.
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Investments in Al technology in medical practice are economically promising, but
require a differentiated view. If quantitative and qualitative benefit aspects, possible scenarios
and strategic advantages are taken into account, practices can exploit the potential of
digitization in a targeted and long-term manner — and minimize risks (Patient Assessment: How
Al Analyzes Health Data, n.d.).

For both tables in Chapter 3 Methodology, the calculation can be represented on an hourly
basis by dividing the monetised amounts by an assumed hourly rate. In the following, EUR 60
per hour is calculated as an example (e.g. average full-cost hour of medical/medical staff or
qualified specialist in industry).

4.4 Assumption of hourly rate

., Hourly rate practice / automotive industry: 60 EUR per productive hour
(Controlling in der Arztpraxis, n. d.) (Autohersteller: Bis zu 9 Prozentpunkte
hohere Rendite durch kiinstliche Intelligenz moglich | McKinsey, n. d.) *

The example calculation for the integration of Al systems in a general practitioner's practice
is based on the conversion of monetized time savings into actual working hours. An average
hourly rate of 60 EUR is assumed, which is typically considered a full-cost hour for medical or
medical staff in Germany. The monetized time savings resulting from efficiency gains through
automated documentation, appointment management and decision support are EUR 6,000 in
each of the first three years. This corresponds to a saving of about 100 hours of working time
per year (6,000 EUR / 60 EUR per hour). In the last two years, this saving has risen to 6,500
EUR, which corresponds to about 108 hours.

These time savings make a significant contribution to compensating for the high initial
investment in Al software, implementation and training of around EUR 15,000 after about three
years with cumulative hour savings. The use of Al thus not only improves the quality of patient
care but also makes more efficient use of the working time of medical staff, which leads to a
noticeable relief. The basis of this calculation is based on analyses and data from health
economics and has been confirmed by studies such as those by Ahuja (2019) and reports by the
German Medical Association as well as practice controlling experts. The application of Al in
practice organizations is increasingly seen as an opportunity to reduce administrative effort and
focus more on patient care.

In the automotive industry, the investment in Al-powered quality assurance systems is
justified by the significant reduction in scrap, rework costs, and increased production
throughputs. The example calculation uses an hourly rate of 60 EUR for qualified specialists in
manufacturing. The monetized savings from Al applications start at around EUR 220,000 in
the first year, which equates to a time saving of around 3,667 hours. Over the course of the five
years, this value increases to about 280,000 EUR in the fifth year, which corresponds to about
4,667 hours saved.

These significant time savings result from efficiency gains through the automation of
quality inspection using Al, which minimizes errors and production losses. The model shows
that the high initial investment of EUR 500,000 can be amortized within three years due to the
cumulative productivity-enhancing effects. Market studies by McKinsey and other consulting
firms back up these figures, showing that integrating Al into the automotive industry's
production processes leads to significant productivity and return gains. The savings and
efficiency gains described underline the broad acceptance and strategic benefits of Al solutions
in one of the most important industrial sectors.

Chapter 3 "Methodology" and Chapter 4 "Results" of the dissertation "Financial Strategy
and Decision Making in the Integration of Al-Supported Systems in General Practice" form a
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logically building unit that transitions from theoretical foundation to practical validation. While
Chapter 3 establishes a literature-based research design and adapts classic capital budgeting
methods such as repayment time and NPV method for intangible Al investments (software,
algorithms), Chapter 4 applies these approaches empirically and expands them with cross-
industry comparisons.

The methodology describes in detail assumptions for a general practice — e.g. 15,000 EUR
initial investment (license 12,000 EUR + implementation/training 3,000 EUR), annual
maintenance costs of 2,000 EUR, 5% discount rate and monetized time savings through
automated documentation — as well as the multi-stage cash flow process (initial investment, net
cash flows, sensitivity analyses for uncertainties such as regulations or technology
development). This is based on sources such as Damodaran (2012), Ahuja (2019) and TAS 38

(Ahuja, 2019) (IAS 38 D> Immaterielle Vermogenswerte | WTS Deutschland, n.d).

Chapter 4 validates this methodology with concrete results: Table 1 shows a payback after
about three years with increasing net cash flows (from EUR 6,000 to EUR 7,500 annually),
supplemented by qualitative benefits such as improved patient safety. In addition, it contrasts
with an automotive example (EUR 500,000 investment in Al quality assurance, <3-year
payback period), which demonstrates higher economies of scale and refers to McKinsey (2018),
according to which Al can increase automotive returns by up to 9 percentage points. Both
chapters emphasize sensitivity analyses and ambivalent effects (e.g., cognitive load according
to Mache et al. 2025), while Chapter 4 emphasizes the transferability of the methodology
intersectorally and calls for a holistic assessment (quantitative + qualitative) (Automakers: Up
to 9 percentage points higher returns possible through artificial intelligence | McKinsey, n.d.) .

In summary, the transition from methodology to results proves the robustness of NPV-based
approaches to Al investments: from real-world assumptions to validated profitability forecasts
that link general practice to industry and enable long-term value through efficiency gains and
risk management.

Another key finding concerns the strategic importance of Al investments. The digitization
of recurring activities creates space for patient-centered work, individual discussions and more
complex medical decisions. At the same time, the practice's competitive position is improving
more efficient processes, higher documentation quality and faster response times increase both
the profitability and the attractiveness of the practice for patients, employees and cooperation
partners.

In conclusion, Al investments not only enable short-term efficiency gains, but also initiate
structural changes in the organization of medical practices. The results of the assessment clearly
show that practices that systematically integrate Al and at the same time adapt their financial
and work processes will become more resilient and competitive in the long term. This is
particularly visible in areas such as documentation, appointment management, diagnostic
support and billing, where Al continuously contributes to reliable, measurable relief.

In addition, the findings indicate that the true economic benefits of Al go beyond purely
monetary effects. The investment creates a basis for continuous quality improvements, data-
based decisions and a more sustainable resource use concept. Al is thus gradually developing
into a strategic core component of modern practice management. The results underline that the
financial added value is greatest when economic, qualitative and organizational aspects are
considered together — and when practices are willing to adapt their workflows to the new digital
possibilities. All in all, it is clear that Al is less a technical individual project and more a long-
term transformation factor, the benefits of which continue to increase with each year of use.
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Calculation examples like those in the results (NPV, payback period, cash flow analysis for
Al investments) can also be found in the following industries with significant Al deployment:

Finance and Accounting Sector: Al automates accounting processes, €.g. invoice processing
or financial forecasting, leading to measurable cost savings and efficiency gains. Calculation
examples include time savings, error reduction, and faster financial closings.

Al automates accounting processes, €.g. invoice processing or financial forecasting, leading
to measurable cost savings and efficiency gains. Calculation examples include time savings,
error reduction, and faster financial closings (PricewaterhouseCoopers, n. d.).

Insurance Sector: Al supports risk assessment, fraud detection, and claims processing.
Calculations show savings through automation and more accurate pricing
(PricewaterhouseCoopers, n. d.).

These examples demonstrate that Al investments can also be economically quantified in
service industries with high data volumes and complex processes.

5 Discussion

The current status of financial and investment planning in medical practices shows that the
use of artificial intelligence (Al) is becoming increasingly important. Rising operating costs,
more complex organizational requirements and new technological possibilities make it
necessary to make investment decisions in a methodically sound manner. Practices use
established capital budget instruments such as the present value (NPV) or the repayment period
to assess the profitability of new technologies. These methods make it possible to realistically
assess future cash flows and quantify risks. At the same time, intangible assets — such as
software, algorithms or databases — pose a challenge because their benefits are difficult to
predict and their valuation must meet special requirements according to standards such as IAS
38.

While Al systems offer a wide range of economic and organizational benefits, they are
characterized by technological and regulatory uncertainties. Therefore, the use of modern
assessment methods such as sensitivity analyses or scenario techniques is becoming
increasingly important in order to be able to map different development paths. Real option
approaches are also gaining in importance, as they take into account the possibility of adjusting
or postponing investments depending on technological or regulatory developments. In addition
to the financial aspects, qualitative benefit factors — such as efficiency increases, error reduction
or improved patient safety — play a decisive role in the overall assessment (Coyle & Shrimp,
2024).

The results show that, under realistic assumptions, investments in Al systems often pay off
in the medium term. Example calculations illustrate that general medical practices can amortize
the initial costs after about three years, especially through time savings in documentation and
administration, more efficient billing processes and potential additional revenue. In addition, it
can be seen that qualitative effects such as improved documentation and diagnostic quality as
well as a reduction in the workload of staff create considerable added value that cannot be fully
monetised, but nevertheless contribute significantly to the attractiveness of such investments
(Ahuja, 2019).

At the same time, studies report ambivalent experiences in everyday practice: Although Al
can reduce the administrative burden and support diagnoses, the cognitive load often increases
due to new digital processes. It is therefore crucial to have a clear integration into existing
processes and a continuous external review of the systems, especially in the case of non-
transparent "black box" models (Mache et al., 2025).
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Overall, the results confirm that Al investments in general practice offer considerable
economic potential, provided they are evaluated holistically. A combination of classic financial
analysis, modern risk models and qualitative benefit assessments enables a realistic and
sustainable basis for decision-making. It becomes clear that the use of Al not only creates
efficiency gains and cost savings, but also opens up strategic advantages such as market
potential, quality improvements and improved use of resources — and thus generates long-term
added value for medical practices.

6 Conclusions

The financial valuation of artificial intelligence (AI) in medical practices is fundamentally
feasible, yet it requires targeted methodological adjustments to accurately capture the specific
characteristics of Al-driven systems. Traditional investment appraisal techniques—such as net
present value (NPV), internal rate of return (IRR), and payback period—remain essential tools,
but they must be complemented with approaches suitable for intangible, rapidly evolving digital
assets. Medical practices should therefore integrate financial models that not only calculate
discounted cash flows but also systematically monetize qualitative benefits, including
improvements in documentation quality, diagnostic accuracy, workflow efficiency, and time
savings for medical staff. These qualitative components often generate significant long-term
value and should be explicitly incorporated into multi-criteria financial evaluations.

Furthermore, investments in Al software, data-driven applications, or patent-based
technologies require adapted valuation methods specifically designed for intangible assets.
Such methods account for characteristics like uncertain technological lifecycles, dependence
on continuous updates, algorithmic performance variability, and regulatory obligations.
Approaches used in intellectual property valuation—such as cost-based, income-based, and
market-based models—provide a more accurate representation of these assets than classical
material asset valuation. This is especially relevant in the healthcare sector, where Al solutions
often operate as decision-support systems with high leverage on overall care quality, patient
safety, and operational efficiency.

n addition to financial and technological considerations, regulatory, ethical, and quality-
assurance requirements play a central role in the assessment of Al investments. Compliance
with medical device regulations, data protection laws, algorithmic transparency standards, and
clinical validation procedures must be considered early in the investment decision, as they
significantly influence both cost structures and long-term applicability.

Future research should therefore focus on refining integrated valuation frameworks capable
of representing both monetary and non-monetary outcomes of Al adoption. In particular,
models that better quantify diagnostic improvements, reductions in medical errors, patient-
safety enhancements, and long-term organizational transformation effects would provide a
more realistic assessment of the true value generated by Al in healthcare. Developing hybrid
evaluation methods—combining financial metrics, risk analyses, and qualitative outcome
measures—would enable a more comprehensive and evidence-based foundation for investment
decisions. This would support healthcare providers in aligning technological innovation with
economic sustainability, clinical quality, and ethical responsibility.
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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 €

= Leaflot | © OpenStreetiap

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.

1,90.

Project Budget 1 O 1
8 O Regions Pilots
(]

he Budget is funded
by ERDF

7 11

Countries Partners
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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

interres [l S

Q

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

YRS S0 D e | Em
N - Project partner
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

agyirorsisy /

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.

2 ’] 9 me€
Project Budget 9 -I
80 Regions Pilots

7 9

Countries Partners



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

[ .
PATHS
End date:
Status: ongoing S—

]

€2,516,726 budget

80.00 % funded by

Interreg Funds



Intefreg 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

=G RS

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.

e Region Jonkdping County (Sweden)

¢ 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.
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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.
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Contributions are accepted by the editors of the scientific journal Ekonomika a manazment and
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the editors. The basic requirement is the originality of the paper.

The Editorial Board recommends to the authors that the length of scientific contributions should
not exceed 15 standard pages, contributions to the discussion, reviews and consultations 10
pages, reviews and information 3 pages.

Submission of a Contribution to the Editorial Board does not give the author a legal right to its
publication.

The following are the conditions for publication:

= a positive opinion of the editorial board and an independent reviewer appointed by the
editorial board

= payment of a fee of 50 € to the account of the publisher (Foundation Nadacia Manazér)

= signing of the Licence Agreement for the Contribution.

The author is responsible for the legal and factual correctness of the Contribution and agrees to
formal editing by the editorial board.

All Contributions received by the journal editors are anonymously peer-reviewed. Copyright is
exercised by the publisher in accordance with applicable copyright law. The use of all or part
of the published texts, reproduction and dissemination by any means (mechanical or electronic)
without the express permission of the publisher is prohibited.

The authors are responsible for the textual, linguistic and graphic editing of the individual
contributions.

We do not pay royalties to authors of contributions.
Only after editing will the paper be peer-reviewed.

Contributions should be sent by email to the Executive Editor at
katarina.grancicova@euba.sk , miroslav.toth@euba.sk

https://fpm.euba.sk/en/science-and-research/scientific-journal/economics-and-management
A template for submissions and instructions on how to format the paper are posted on this page.
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