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Uvod

Mezinarodni védecka konference Etika v 21. stoleti, pofadand Ekonomickou fakultou JihoGeské univerzity v Ceskych
Budgjovicich, se 14. kvétna 2026 uskutecnila jiz popaté. Konference dlouhodobé vytvati prostor pro mezioborovou
diskusi o aktualnich etickych otazkach a propojuje akademickou sféru, odborniky z praxe i zastupce vetejného sektoru.

Letosni ro¢nik reflektoval etické vyzvy spojené se soucasnymi spoleCenskymi, ekonomickymi, technologickymi a
environmentdlnimi proménami. Pozornost byla vénovadna zejména etice v podnikéni a spoleenské odpovédnosti,
environmentalni etice a udrzitelnosti, digitalizaci a umélé inteligenci, ale také otazkdm medialni odpovédnosti,
vzdélavani, marketingu ¢i védeckého publikovani.

Predkladany recenzovany sbornik navazuje na odbornou diskusi, kterd béhem konference zaznéla, a predstavuje vybér
pluvodnich odbornych piispévki. Zahrnuje teoretické a konceptualni studie, empirické vyzkumy i analyzy konkrétnich
etickych problémt. Tematicka rozmanitost jednotlivych textl ukazuje, Ze etika dnes prostupuje Sirokym spektrem oblasti
lidské cinnosti a stale vice vyzaduje mezioborovy pfistup a schopnost propojovat teoretické poznani s praktickou
zkuSenosti.

Spoleénym jmenovatelem publikovanych pfispévki je snaha porozumét soucasnym etickym vyzvam, kriticky
reflektovat jejich dopady a pfispét k hledani odpoveédnych feseni. Sbornik tak zachycuje nejen aktualni sméry odborné
diskuse, ale zaroven nabizi prostor pro sdileni poznatkti, zkusenosti a riznych perspektiv.

Vétime, Ze publikace bude pro ¢tenafe zdrojem odbornych poznatkil i inspiraci pro dalsi vyzkum, mezioborovou
spolupraci a praktické uplatiiovani etickych principt v prostiedi organizaci, instituci i spole¢nosti.

Jménem organizacniho vyboru

Nikola Soukupova
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Vyvoj predmétu ,,Organizace* ve vysokoskolském
studiu ekonomickych obori v Ceskych Budéjovicich

Draho$ Vanééek!

Abstrakt: Cilem ¢lanku je ukazat na postupné zmény, které se tykaly vyuky predmétu
,Organizace”, predev§sim zhlediska jeho obsahu a wuplatnéni v riznych studijnich
programech, nejprve na Provozné ekonomické fakulté VSZ Praha, od roku 1960 na Provozné
ekonomické fakulté VSZ Praha v C. Bud&jovicich, nasledné od roku 1983 na Agronomické
fakultg, od roku 1992 na Zemédglské fakulté a od roku 2007 na Ekonomické fakulté JU v C.
Budgjovicich. Zahrnuje obdobi let 1952-2025, které autor rozd€luje do Ctyf €asti, z nichz
kazdou postupné charakterizuje.

1 Uvod

Pfedmét ,,Organizace” se zacal vytvafet od samotného vzniku Provozné ekonomické fakulty v Praze a mél
reagovat na radikalni zmény v ceskoslovenském zeméd¢lstvi, které v té dobé probihaly (zakladani JZD). Kulakiim
- bohats$im rolniktim - byl majetek zabaven a spojovan s drobnym majetkem ostatnich zemédélcti, ktefi si s nim
ale nevédéli rady. Muselo dochazet ke specializaci pracovnikl a nedostatek strojii mély formou sluzeb zajistovat
strojn¢ traktorové stanice (STS).

Na PEF v Praze se zacal vyucovat pfedmét ,,Organizace socialistickych zemédélskych zdvodi* a na jeho
tvorbé se podilel pfedevs§im prof. Neumann, ktery téz vydal prvni uéebnici (Neumann, 1960), dale doc. Pilisek,
prof. Vrba a dalsi. Brzy se do tohoto projektu zapojily i dalsi vysoké zemédélské skoly v republice (Brno, Nitra) a
s pfichodem prof. Neumanna jako dékana do C. Bud&jovic téz ¢eskobud&jovicka PEF. Pofadaly se kazdoroéni
schlizky a pripravovaly se dalsi spole¢né ucebnice.

Celé toto obdobi 1952-2025 Ize rozdélit na dveé Casti, pficemz pielomem je rok 1989, kdy u nas skonéilo obdobi
socialistického planovani a CR se zapojila do evropské ekonomiky. Piitom v kazdé této &asti lze vytipovat dvé
odlisné oblasti. V prvni ¢asti je to oblast od roku 1952 ptiblizné do roku 1970 a druha ¢ast se tyka obdobi 1970-
1989. Druhé obdobi pak rozdéluje nastup umélé inteligence, piiblizné rok 2020, také na dvé ¢asti. Toto ¢lenéni
bude v nasledujicim textu akceptovano, pfedevsim pro vétsi prehlednost.

2.1 Obdobi 1952-1970

Nové vznikajici JZD neméla zadné zkusené pracovniky, ktefi by dokazali fidit podniky o vymérach kolem 500
ha, coz byla zhruba primérna vymeéra jednotlivych obci. Tam potom bylo tieba pridélovat a kontrolovat praci
zhruba pro 30 - 50 lidi, starat se o dobytek, dodrzovat agrotechnické lhtity polnich praci a podobné. Komunistické
vedeni to fesilo po svém: délejte to tak jako v Sovétském svazu. Tam ale bylo zemé&délstvi po riznych ,,stalinskych
Cistkach® jesté v hor$im stavu a tak se doporucované priklady u naSich zemédélct nesetkavaly s pfiznivym
ohlasem . V zivocisné vyrobé se doporucovala naptiklad masdz vemene krav pfed dojenim podle dojicky
Malininové, vzdusny odchov telat, peCeni chleba pro prasnice, a podobné. V polni vyrobé se zase muselo sledovat,
kolik hektarti brambor se zasadilo kiizové hnizdovym zptisobem, kolik hektari kukufice se oselo (tehdy jesté
nebyly vhodné odridy kukufice pro nase podminky a ta davala mensi vynosy nez tradi¢ni jetel ¢i vojtéska). To
vse a dalsi podobné ukazatele se sledovaly a kontrolovaly, i kdyz vétSinou pfindSely negativni disledky. Nehledélo
se na vyrobni podminky, ukazatelé se rozplanovaly tak, aby kontrolni organy mély co kontrolovat.

Mimo zemédé€lstvi se propagovalo naptiklad ,,Stachanovské hnuti, kdy hornik Stachanov vyrazné piekracoval
normy pii razeni chodeb v dolech, bylo to ale za cenu zvyseni intenzity fyzické prace a nefesilo to budoucnost.
V dané situaci byla dilezitym pocinem publikace prof. J. Neumanna (Neumann, 1960), ktera vytvotila podklad
pro vyuku stejnojmenného predmétu na vysokych zemédélskych $kolich v CR, véetné PEF C. Budgjovice.
Publikace byla zaméfena na rozbor pouzivanych technologii v rostlinné a zivocisné vyrobé¢, vypoctu potiebnych
pracovnikt, dopravnich prostfedki a podobné.

! Jihodeské4 univerzita Véeskych Budégjovicich, Ekonomickéd fakulta, Studentska 13, 370 05 Ceské Budgjovice, Ceska
republika, dvanecek@ef.jcu.cz



Z hlediska potieb vyuky byl problém, Ze nebyla k dispozici téméi Zadna zahranicni literatura. Ta ruska byla pro
nas téméf nepouzitelna - kromé publikace Svirs¢evského (Svirscevsky, 1961), zabyvajici se vyuzitim stroji a jejich
pohybem po polich. Jak jsme pozdé€ji zjistili, neexistovala ani zZadnd vhodna zahranicni literatura, protoze
v zahranic¢i pfevazovala jen mald soukroma hospodatstvi a jejich zkusenosti se pro nasi zeméd¢lskou velkovyrobu
nedaly pouzit. Zbyvalo jediné: podivat se do nékterych nasich uspé$nych zemédelskych podnik, jak to tam délaji,
zobecnit tyto zkusenosti a pouzit je ve vyuce. Tato metoda je platna trvale a umoziuje udrzovat neustaly kontakt
teorie s praxi. Mezi zeméd¢elskymi fakultami doslo také k urcité specializaci, na¢ by se méla kazda zamétit. PEF
C. Budgjovice se méla vice specializovat na oblast horskou a podhorskou, protoze ostatni fakulty byly spise
v rovinné krajiné. To znamenalo vice se zajimat o picninafstvi, vyrobu brambor a chov dobytka na pastvinach.

Problémem ale zGstaval cil ,,organizace”. M¢la to byt tspora nakladl celkem, uspora pracovnikd, snizeni
namahy pfi praci ¢i néco dalsiho? Protoze v dané politické dob¢ nesméla byt u nds nezaméstnanost a kazdy musel
byt n€kde zaméstnan, nemélo smysl délat né¢jaké projekty, kde by se usetfili pracovnici. Ti by tam stejné dal zustali
na svych mistech. ,,Organizace® se proto spise zamétovala na snizovani namahy pfi praci (tak zvané silové studie)
a drobné upravy pracovist’.

2.2 Obdobi 1970-1989

Toto obdobi lze charakterizovat jako opatrné uvoliiovani ve viech oblastech. Vlada i UV KSC si zacaly
uvédomovat, ze dosavadni systém striktniho fizeni ,,shora dold“ a detailni planovani na mnoho let dopfedu
nevedou k o¢ekdvanému rozvoji, a proto zacaly nechavat vétsi prostor pro iniciativu podnikd. Jakoby nahodou byl
v archivech objeven ¢lanek Lenina o taylorismu a zvefejnén v Rudém pravu. Lenin tam ukazoval, Ze Taylorovy
metody organizace prace nebyly zcela $patné, ze vedly ke zvySovani vyroby, ale ze byly zneuzity ke zvySenému
vykoftistovani pracujicich (Taylor, 1946; Gilbreth F. B., Gilbreth L. M., 1923). U nas to pak vedlo k tomu, ze
nékterym odbornym pracovnikim bylo dovoleno vycestovat do zahrani¢i a své zkuSenosti, které¢ tam ziskali,

publikovat (Dievjany, 1962). Rovnéz bylo jiz mozné nakupovat zahrani¢ni védeckou literaturu.

Na fakulté v Ceskych Budgjovicich se zacala rozvijet ergonomie, tj. nauka o tom, jak uspotadat pracovisté tak,
aby co nejlépe odpovidalo fyzickym a psychickym schopnostem ¢lovéka. Takova pracovisté umoziuji nejen
snizovat namahu, ale i zvySovat produktivitu prace. V této oblasti fakulté hodné pomohla Vojenska nemocnice
v C. Budgjovicich, kde k tomu ti¢elu méli jiz n&které piistroje a nasi studenti na nich mohli provadét jednoduché
pokusy. Tato spoluprace, pfedevsim s doktorem Biirgrem, trvala fadu let (Gabriel, Vanééek, Piibyl, 1966).

V této dobé zacaly do vyuky a vyzkumu na fakulté pronikat aplikace nékterych matematickych metod,
napiiklad metody PERT (Marunova, 1966) nebo linearni programovani. Dochazi ke spolupraci s experty (napf-.
doc. Habr), ktefi vysvétluji tyto metody uéitelim na fakulté s tim, aby je po zvazeni aplikovali do své vyuky. Tyto
snahy bohuzel v praxi nenachéazely odezvu, zlstalo jen u pokusti — napftiklad optimalizace rozvozu hnoje od
né¢kolika staji na n€kolik rizné vzdalenych pozemkd. V praxi s tim bylo hodné¢ starosti a maly efekt.

Dalsi problematika, ktera rozsiftila oblast organizace, prichazela z Japonska ve form¢ hnuti Kaizen. Japonsko
po druhé svétové valce mélo primysl ve velmi §patném stavu a navic dle mirovych dohod néktera odvétvi nemohlo
rozvijet viibec. Uvadélo se, ze napiiklad celoro¢ni produkce automobilit v Japonsku byla v USA vyrobena za pil
dne. Pfesto se Japoncim podafilo postupné zvySovat vyrobu a hlavné kvalitu na takovou uroven, ze predcili tu
americkou. Zacali pouzivat Kaizen, coz je skupina drobnych metod, z nichz kazda usetfi tfeba jen jednu korunu
za den, ale ve svém souctu to mohou byt stokoruny a tisice korun. Kazdy Japonec byl podporovan, aby hledal na
svém pracovisti n&jaka zlepSeni a za to pak dostavali pochvaly nebo drobné darky. Casto se jednalo jen o lepsi
uspoiadani pracoviité, odstranéni nepotadku, isporu materidlu a podobné&. Zadny népad nebyl odmitnut, vzdy
nasledovala pochvala a tak postupné z téchto drobnych zlepSeni vzesel japonsky zazrak, kdy i Ameri¢ané zacali
kupovat japonska auta pro jejich vynikajici kvalitu a nizkou cenu. Do té doby se automobily v USA vyrabély
formou pasové vyroby, ale ta se neménila a délnici nebyli nabadani k tomu, aby hledali sami néjakéa zlepSeni.
Japonsky zazrak tak obohatil napli predmétu ,,Organizace®, u nas se pro tyto drobné metody pouzival spiSe termin
,racionalizace®.

Uvedeny ptiklad charakterizuje oblast prumyslu. Také v zemédélstvi dochazelo k podstatnym zménam.
Prikladem bylo JZD Slusovice na Zlinsku (Vacha, 1988). Tam stale pfetrvaval ,batismus®, Batovy metody ve
vyrobg, kdy za nadprimémé vysledky dostavali dé€lnici nadprimérnou mzdu a samoziejmé za podprimérmné
vysledky jim byla mzda snizovana. Tyto zasady zacalo né¢kolik jedinc uplatiovat v zemédélstvi. Kazdy
pracovnik mél sviij ukol a ten byl pravidelné hodnocen. Bylo to jako dnes v popularnim sportu, napiiklad ve
fotbale. Kdo byl ve ¢tvrtletnim hodnoceni na poslednim misté, sestoupil z vedouciho manazerského mista do “nizsi
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prvni misto, vratil se zpét mezi nejvyssi skupinu manazerQ. Je to jen struéna ukazka, jak kazdy mohl uplatnit své
schopnosti a pracovat tam, kde mu to $lo nejlépe. Vedouci pracovnici méli za ukol zvySovat trzby kazdy rok o
30%, ikdyz v okolnich podnicich to bylo jen o 2-3%. Zahy se ukdzalo, Ze zeméd¢€lstvi jiz neumoziuje tento rychly
rozvoj a tak se tkoly rozsifily i na sluzby, jako zakladani louparen brambor vlastni dim ve Zlin€ s prodejnou
vlastnich produktt, a pozd€ji i vyroba primyslového zbozi (pocitace). Velké zisky umoznily téZ rozsahly socialni
program pro vSechny zaméstnance. To samoziejm¢ nebylo mozné bez souhlasu nejvyssich politickych organd,
které si tak vytvarely moznost ukazkového podniku pro zahrani¢ni delegace, ale dal$i podobné projekty nebyly
povoleny. RovnéZ vybrani studenti z PEF C. Bud&jovice m&li moznost JZD Slugovice nékolikrat navitivit.

Jiny zdroj informaci o organizaci zemédélské vyroby poskytovaly Statni statky Sumava. Byl to komplex 10
statktl, které sdruzily své finan¢ni prostfedky, aby mohly nakoupit v zahrani¢i moderni technologie vyroby. Bylo
to nutné i z toho ditvodu, Ze v oblasti Sumavy byl nedostatek pracovnich sil a ptivodni JZD tam zanikla. Sumava
byla blize k C. Bud&jovicim nez SluSovice a tak bylo mozné organizovat tam vice exkurzi a ukazovat
velkokapacitni stavby pro dobytek, sklady pro tekutd hnojiva a podobné.

Kromé zmin&ného komplexu Statni statky Sumava byly zdrojem informaci pro pfedmét ,,Organizace* téZ statni
statky Tachov. Protoze fada tamnich pracovnikii neméla odpovidajici vzdélani pro svoje funkce, uzaviel tento
komplex statkit smlouvu s PEF C. Budgjovice o tfiletém dalkovém studiu pro tyto pracovniky. Nasi ugitelé tam
jezdili na konzultace vzdy v sobotu a nedéli a tento ¢as nevénovali pouze vyuce, ale asto i exkurzim na zajimavé
objekty. Projekt to byl oboustranné ptinosny.

Vyznamnou ulohu v rozvoji zemédélské organizace mélo i tehdej$i Ministerstvo zemédélstvi a lesniho
hospodafstvi. To ztidilo Ustav prace, ktery se mé&l zabyvat racionalizaci prace, tedy metodami, které by vhodné
propojily nastup nové techniky a jeji vhodné vyuzivani. Ministerstvo téz organizovalo rtizné kurzy, do kterych
byli zapojeni i ucitelé z ceskobudé&jovické fakulty (Gabriel, Vanécek, Ptibyl, 1966).

Ustav prace se tehdy zamétoval na lepsi vyuZivani strojii. K tomu ale bylo tieba sestavovat normy, jaké vykony
bude mit stroj v riznych podminkach (svazitost, druh pidy, vyméra pudy a podobné) (Kunc a kol., 1983). Tyto
udaje potom mély umoznit nejen spravedlivéjsi odménovani pracovnikl pracujicich v riznych podminkach, ale i
lepsi planovani potieby strojii pro dané rozpéti agrotechnickych lhut (Sbornik normativii potieby pracovniki
v zemé&d¢lstvi, 1985).

S Ustavem prace katedra fizeni PEF C. Budg&ovice tzce spolupracovala a ziskavala tak fadu tdaji a
dokumentti, které nebyly urceny SirSi vetejnosti. S rozvojem novych technologii ale vyznam norem postupné
upadal, odménovani pracovnikti podle norem piestalo byt atraktivni, zavadéla se spiSe pevna mzda a rizné prémie
a po roce 1989 Ustav ukon¢il svoji ¢innost.

3.1 Obdobi od roku 1989 do nastupu umélé inteligence 2020

Toto obdobi pfineslo podstatné zmény do politiky i ekonomiky statu, na které musela vysokoskolska vyuka
reagovat. Nové technologie a vykonné stroje jiz delsi dobu snizovaly potiebu pracovniki v zemédélstvi, kde
pracovalo stale méné lidi a ubylo i studentd na zeméd¢€lskych fakultich. V drzbé pozemki doslo k privatizaci,
puda se vratila ptivodnim majitelim, ktefi na ni mohli nyni sami hospodafit nebo ji dobrovoln¢ sdruzovat do
vétsich celkl. JZD a statni statky prestaly existovat.

Jednotlivé vysoké skoly si zacaly vytvaret vlastni studijni programy, jejich vzajemna spoluprace spocivala jiz
jen na dil¢ich spole¢nych zajmech. Vyznam pfedmétu ,,Organizace® zaméfeného na zemédélskou vyrobu postupné
klesal. Nabidlo se zde ale mnohem vétsi ptisobisteé, kterym je oblast priimyslu, kde se organizace ptivodné zacala
vyvijet jako opera¢ni management. Navic bylo tfeba reagovat na zvySenou potiebu dopravy a skladovani, coz
v sob¢ soustiedila logistika. Rozdéleni studia na bakalaisky a magistersky stupen pak vyzadovalo, aby na kazdém
z nich byla nabizena vyuka na odli$né irovni. Na PEF C. Budé&jovice byl proto postupn& vytvofen pro bakalaiské
studium piedmét ,,Operacni management* (Vanécek a kol., 2010) a ,,Logistika” (Vanécek, 1998). Pro pfedmét
,.Logistika“ byly velkou pomoci konzultace s katedrou logistiky na VSE v Praze a jejich publikace (Pernica, 1994).
Pro magisterské studium pak byl vytvofen pfedmét ,Stihld vyroba“ (Vanééek a kol, 2013) a ,Rizeni
dodavatelského fetézce™ (Vanécek, 2008). Vyzadovalo to ovSsem delsi obdobi, ani zde nebylo mozné pievzit
hotovy koncept jinych zahrani¢nich univerzit. Kromé toho jsme postupné pfipravovali i vyuku pro zahrani¢ni
studenty v anglicting, a to pouze ve dvou piedmétech: ,,Operations management (Vanécek, 2008) a ,,Logistics*
(Vanécek, 2010). Tato vyuka probiha tispésné jiz fadu let.



EF C. Budgjovice se snazi o to, aby vyuka magisterskych predmétil (Stihla vyroba, Rizeni dodavatelského
fetézce) nebyla pouhou kopii toho, co se uci v bakalaiském programu, ale aby tvofila skute¢nou nadstavbu
s novymi poznatky.

Také na ostatnich vysokych skoldch je obdobna problematika vyucovana v samostatnych predmétech. Napiiklad
Logistika je na CVUT- dopravni fakultg, na UTB Zlin, VSE Praha a dal3ich. Supply Chain Management je nabizen
na VSE Praha, Skoda Auto M. Boleslav, VSE Praha a dalsich. Operaéni management nebo Rizeni vyroby nabizi
VUT Brno, Univerzita Jana Evangelisty Purkyné v Usti nad Labem, UTB Zlin a dalsi.

3.2 Obdobi po roce 2020

Toto obdobi nema pfesny pocatek, mélo by vyjadfovat predev§im radikalni zménu, ke které zde dochazi.
V evropském, ale i celosvétovém méfitku je to predev$im snaha zabranit oteplovani atmosféry omezenim
Skodlivych emisi, hlavné¢ CO,. Jinou snahou je uplatiovani cirkularni ekonomiky, protoze zdroje surovin jsou
omezené a jejich nedostatek je hrozbou pro dalsi rozvoj ekonomiky. Tyto snahy vyustily napiiklad do tzv. Green
Dealu, ktery byl ale nastaven nerealisticky, pouze ekologicky, a zacal snizovat konkurenceschopnost evropskych
firem. V Evropské unii se také prosazuje snaha o komplexni feSeni, tzv. ESG (Environment - zivotni prostfedi, S
- socialni prostiedi jako jsou pracovni podminky, bezpecnost prace, vztahy se zaméstnanci i komunitou, G -
governance - fizeni a sprava, etika, slozeni vedeni, odménovani, prevence korupce). ESG ukazuje, zda je podnikani
dlouhodobé¢ a udrzitelné, nejen ziskové. Na to vSechno musi vyuka reagovat tak, aby studenti byli s uvedenymi
problémy seznamovani a dokazali si vytvofit vlastni nazor.

Tyto rychlé a globalni zmény neumozinuji, aby se kvtli nim kazdé 2 - 3 roky psaly nové ucebnice. Misto toho
ucebnice slouzi jako zaklad vyuky, ale kazdoroéné jsou nékteré kapitoly upravovany, dopliiovany a prezentovany
v informaénim systému studijni agendy na JU (STAGQG) pro aktualni vyuku. Uvedeny zptisob vyuky se jevi jako
optimalni. Je vSak tfeba, aby téZ studenti byli schopni na nové situace rychle reagovat a nehledali jen néjaké , trvalé
pravdy* v ucebnicich, ale aby se aktivn¢ zapojovali do diskusi na pfednaskach a cvicenich.

4 Zavér
Clanek charakterizuje obdobi uplynulych 73 let a vyvoj vyuky pfedmétu ,,Organizace”, zprvu na VSZ Praha, od
roku 1960 na Provozné ekonomické fakulté C. Bud&ovice. S ohledem na organizaéni zmény pak vyuka

pokracovala na Agronomické fakulte, Zemedélské fakulté a od roku 2007 az do soucasné doby na Ekonomické
fakulté JU C. Budgjovice.

Pfedmét ,,Organizace dokazal reagovat na zmény v ¢eském hospodarstvi a postupné zménil své zaméteni ze
zemedelstvi na mnohem §irsi oblast primyslu a sluzeb. To si ale vyzadalo uzsi specializaci na nové pfedméty jako
opera¢ni management, logistika, fizeni dodavatelského fetézce, $tihla vyroba. Studenti tak maji moznost vybirat
si pfedméty dle svého zajmu a zaméteni. Ve vyuce je kladen diraz pfedev§im na metody zkoumani, které maji
dlouhodoby vyznam a $ir§i pouziti nez rychle se ménici fakta. Do budoucna se ¢lenové katedry fizeni na EF chtéji
zamé&fit na zmeény, které do téchto oblasti pfinasi uméla inteligence a dalsi nové technologie tak, aby se v nich
studenti dokazali sami dobfe orientovat a rozpoznavat jejich klady a zapory.
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Etické dilemy manaZzmentu cien: transparentnost’,
férovost’ a dovera spotrebitelov

Filip Gal !, Katarina Remefiova 2

Abstrakt: Cielom prispevku je identifikovat’ a analyzovat’ hlavné etické dilemy, ktorym
Celia manazéri pri tvorbe a implementacii cenovych stratégii v prostredi rasticej digitalizacie
a algoritmického ocenovania. Praca sa zameriava na tri kI'i¢ové dimenzie — transparentnost’
cenového mechanizmu, vnimanu férovost cien a budovanie ddvery spotrebitelov — a
nadvézuje na dizerta¢ny vyskum autora v oblasti modernych koncepcii riadenia cien a trzieb.
Metodologicky ide o systematicku reSers literatury databaz Web of Science a Scopus, pricom
su syntetizované klasické behaviordlne $tudie (napr. Kahneman et al., 1986) s novsimi
empirickymi a modelovymi pracami o férovosti cien a dynamickom oceniovani (napr. Malc
et al., 2016; Alderighi et al., 2022; Diao et al., 2023; Radic, 2024). Vysledky poukazuji na
Styri skupiny etickych dilem spojenych s napdtim medzi maximalizaciou zisku a
spravodlivym zaobchadzanim so zakaznikmi a opisuji mechanizmus, prostrednictvom
ktorého transparentnost’ zvySuje vnimanu férovost a doveru spotrebitelov. Diskutované
zistenia st pretransformované do praktickych odporucani pre manazérov, ktori chcu
navrhovat’ cenové stratégie tak, aby boli ekonomicky udrzateIné a zaroven vnimané ako
etické a férové.

Krlacové slova: etika cenotvorby, manazment cien, transparentnost’ cien, férovost’ cien,
dovera spotrebitel'ov, dynamické ocetiovanie.

1 Uvod

Manazment cien predstavuje jednu z najdélezitejSich, no zaroven eticky najndroc¢nejSich oblasti podnikového
rozhodovania. V si¢asnom trhovo orientovanom prostredi ¢elia manazéri permanentnému napitiu medzi tlakom
na maximaliziciu zisku na jednej strane a zodpovednostou voéi spotrebitelom na strane druhej. Zavadzanie
sofistikovanych algoritmickych a dynamickych cenovych systémov tento konflikt este prehlbuje, ked’Zze umoznuje
vyuzivat’ individualne datové profily spotrebitel'ov spdsobmi, ktoré nie su pre nich viditeI'né ani pochopitel'né.

Etické rozmery cenotvorby pritom nie st akademickou abstrakciou — maju priamy dopad na spravanie
spotrebitel’ov, ich lojalitu a celkovi reputaciu firmy. Vyskum opakovane potvrdzuje, ze vnimana nespravodlivost’
ceny vedie k niz§im zamerom opéatovného nakupu, negativhemu ustnemu Sireniu a poklesu dovery v predajcu (Xia
etal., 2004; Haws & Bearden, 2006; Malc et al., 2016). Naprick tomu zostava systematicka reflexia etickych dilem
v manazmente cien v odbornej literatire pomerne okrajovou témou — vacs§ina prac sa koncentruje na optimalizaciu
vynosov alebo behavioralne aspekty cenovych rozhodnuti, priCom normativna etickd perspektiva zostava na
pozadi.

Tento prispevok sa zameriava na tri vzdjomne prepojené dimenzie etiky manazmentu cien: 1. transparentnost’
cenového mechanizmu, 2. vnimant férovost’ cien a 3. budovanie dovery spotrebitel'ov. Prepojenie tychto dimenzii
s praktickymi otazkami konkurencieschopnosti a dlhodobej lojality zakaznikov vytvara zaklad pre relevantny
akademicky prispevok, ktory ma praktick( pridanti hodnotu pre podnikov prax.

1.1 Vyskumna medzera

Hoci existuju rozsiahle $tidie venované vnimanej férovosti cien (Xia et al., 2004; Bolton et al., 2003; Tarrahi
et al., 2016; Malc et al., 2016) a efektom dynamického ocefiovania (Haws & Bearden, 2006; Ayadi et al., 2017;
Alderighi et al., 2022; Diao et al., 2023), komplexny pohl'ad integrujuci transparentnost’, férovost’ a doveru v ramci
jednotného etického ramca manazmentu cien je v literatire nedostatocne rozvinuty. VécsSina existujuicich prac
skuma tieto konstrukty izolovane, bez ohl'adu na ich vzajomné interakcie a implikacie pre podnikovu stratégiu.

! Ekonomicka univerzita v Bratislave, Katedra ManaZmentu, Dolnozemska cesta 1/b, 852 35 Bratislava, Slovenska republika,
filip.gal@euba.sk

2 Ekonomicka univerzita v Bratislave, Katedra Manazmentu, Dolnozemsk4 cesta 1/b, 852 35 Bratislava, Slovenska republika,
katarina.remenova@euba.sk
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1.2 Prinosy vyskumu

Prispevok prispieva k odbornej diskusii trojako: 1. integruje existujuce teoretické poznatky o etike cenotvorby
do uceleného analytického ramca; 2. identifikuje mechanizmy, prostrednictvom ktorych transparentnost a
férovost’ ovplyvituju doveru spotrebitelov; 3. formuluje praktické odporucania pre manazérov zodpovednych za
cenové rozhodnutia, ktoré chcu zosuladit’ ekonomické ciele s etickymi normami.

2 Metodika
2.1 Ciel’ vyskumu

Ciel'om prispevku je na zaklade systematickej analyzy sekundarnych zdrojov identifikovat’ a charakterizovat’
hlavné etické dilemy v manazmente cien so zameranim na tri kl'u¢ové dimenzie: 1. transparentnost’ cenového
mechanizmu, 2. vnimanu férovost’ cien a 3. doveru spotrebitel'ov. Prispevok d’alej sleduje, ako su tieto dimenzie
vzajomne prepojené a akym spdsobom ovplyviiuji podnikové vysledky a konkurencieschopnost’.

2.2 Vyskumné otazky

Na zéklade preskimanej literatiry a identifikovanej vyskumnej medzery boli sformulované nasledujice
vyskumné otazky:

*  VOI: Aké su hlavné etické dilemy, ktorym ¢elia manazéri pri tvorbe a implementacii cenovych stratégii?

*  VO2: Akym sposobom ovplyviluju transparentnost’ cenového mechanizmu a vnimana férovost’ cien
doveru spotrebitel'ov?

*  VO3: Ako méze eticky manazment cien prispiet’ k dlhodobej lojalite zakaznikov a konkurencieschopnosti
podniku?

2.3 Metodoloégia vyskumu

Prispevok vyuziva metddu systematickej reSersSe literatiry ako primarny metodologicky nastroj. Systematicka
reSers§ literatury predstavuje vedecky uznani metodu syntézy poznatkov z existujucich §tadii, ktora umoziuje
identifikovat’ trendy, medzery a zhody v odbornom poznani. Praca sa metodologicky opiera o odporti¢ania pre
narativne reserse, ¢o zodpoveda ciel'u integrovat’ poznatky z viacerych podoblasti (etika cenotvorby, behavioralna
ekondmia, manazment cien).

2.4 Zdroje dat a limitacie

Literatura bola vyhl'adavana primarne v databazach Web of Science a Scopus s vyuzitim kl'acovych slov: price
fairness, price ethics, pricing transparency, consumer trust, dynamic pricing ethics, ethical pricing management.
Vyhladavanie bolo obmedzené na recenzované vedecké ¢lanky publikované v renomovanych ¢asopisoch. Do
reSerSe boli zahrnuté aj klasické behavioralne studie starSieho data (napr. Kahneman et al., 1986), ktorych zavery
su v novsich vyskumoch opakovane potvrdzované.

Limitaciou $tudie je skutocnost, Ze ide o kvalitativnu reSer§ literatiry, nie o primarny empiricky vyskum.
Zistenia nie st priamo overené v kontexte slovenskych podnikov, ¢o ponuka prileZitost’ pre buduci vyskum.

3 Vysledky
3.1 Etické dilemy v manazmente cien — analyticky ramec

Na zaklade reserse literatiry mozno identifikovat’ $tyri hlavné kategorie etickych dilem v manazmente cien,
ktoré systematicky prepajaji dimenzie transparentnosti, férovosti a dovery.

Dilema 1: Maximalizacia zisku verzus férovost ceny. Ustrednou etickou dilemou manazmentu cien je napitie
medzi tlakom na maximalizaciu zisku a povinnostou spravat’ sa k zdkaznikom férovym spdsobom. Kahneman a
kol. (1986) empiricky preukazali, Ze spotrebitelia odmietaji cenové rozhodnutia, ktoré vnimaju ako vyuZzivanie
ich zranitel'nosti, napriklad zdrazovanie pri krize alebo Zivelnej pohrome. Firmy, ktoré konaju v stlade s
komunitnymi normami férovosti, si udrziavaju dlhodobu reputaciu a zdkaznicku lojalitu, zatial' co kratkodobé
maximalizovanie zisku na tkor zdkaznikov méze mat’ devastujuce dlhodobé dosledky.

Dilema 2: Transparentnost verzus strategicka ochrana informacii. Manazéri stoja pred volbou medzi
odhal'ovanim informacii o cenovych mechanizmoch a ochranou citlivych obchodnych informacii. Miao a Mattila
(2007) ukazali, Ze vyssia transparentnost’ zvySuje vnimanie férovosti a ochotu zakaznikov platit’, ¢o je argument
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v prospech transparentnosti. Na druhej strane, Gplné odhalenie cenovych algoritmov méze firmu znevyhodnit’ voci
konkurencii. RieSenim tejto dilemy moze byt selektivna transparentnost — napriklad vysvetlenie principov
cenového mechanizmu bez odhalenia konkrétnych algoritmov.

Dilema 3: Personalizované oceniovanie verzus rovnaké zaobchadzanie. Personalizované oceiiovanie umoziuje
firmam maximalizovat’ zisky tym, Ze kazdému zakaznikovi ponuknu cenu zodpovedajiicu jeho maximalnej ochote
platit. Richards (2016) vSak zdoraznuje, ze percepcia cenovej nerovnosti moze vyvolavat silnu averziu k
neférovosti (inequity aversion), ktoré je potencialne seba poskodzujtica pre firmy. Grewal a kol. (2004) potvrdili,
ze identifikovanie zdkaznikov a nasledné individualne prispésobovanie cien vyrazne znizuje doveru a zamer
opdtovného nakupu.

Dilema 4: Dynamické ocefiovanie a vnimana manipulacia. Dynamické cenové systémy st ekonomicky
efektivne, no vyvolavaju etické otazky o férovosti a transparentnosti voc¢i zdkaznikom (Ayadi et al., 2017).
Alderighi a kol. (2022) preukazali, ze dynamické oceniovanie v hotelierstve ma signifikantny negativny vplyv na
vnimanie férovosti zakaznikmi. Bez dostato¢ného vysvetlenia, preco sa ceny menia, mézu zdkaznici vnimat’ tieto
praktiky ako manipulativne.

Tieto dilemy sa v roznych podobach objavuju naprie¢ odvetviami a potvrdzuju, Ze etika cien je systémovou
otazkou, nie izolovanym rozhodnutim jednotlivych manazérov..

3.2 Mechanizmus vplyvu transparentnosti na doveru spotrebitelov

Syntézou dostupnej literatiry mozno skonstruovat’ mechanizmus, prostrednictvom ktorého transparentnost
ovplyvituje doveru spotrebitel'ov. Transparentnost’ cenového mechanizmu funguje ako signal benevolentnosti
predajcu, ktory spotrebitel'om naznacuje, Ze firma nema zdmer skryvat’ informacie alebo ich zneuzit' (Yang &
Battocchio, 2021). Tento signal znizuje informacntl asymetriu medzi predajcom a kupujticim, ¢o vedie k vysSej
vnimanej férovosti a v koneénom désledku k posilneniu dovery.

Tabulka 1 Vzt'ahy medzi transparentnostou, férovost'ou a doverou spotrebitel'ov

Dimenzia Krucové faktory Dopad na doveru Reprezentativna Stidia

Dostupnost’ a

Transparentnost’ ceny zrozumitel'nost’ Pozitivny Miao & Mattila (2007)
informacii
Nakladova Odhalenie struktary Virazne pozitivn Yang & Battocchio
z Zitiv
transparentnost’ nakladov 4 P 4 (2021)

Férovost ceny

Princip dvojitého naroku,
referencné ceny, socialne
porovnanie

Pozitivny

Xia et al. (2004); Malc et
al. (2016); Tarrahi et al.
(2016); Radic (2024)

Dynamické ocenovanie

Bezdbovodné cenové
rozdiely, ¢asovo zavislé
ceny

Negativny bez
vysvetlenia, potencialne
neutralny pri
transparentne;j
komunikacii

Haws & Bearden (2006);
Alderighi et al. (2022);
Diao et al. (2023)

Personalizované
ocenovanie

Identifikacia zakaznika,
cenova diskriminacia

Vyrazne negativny pri
skrytej diskriminacii

Grewal et al. (2004);
Richards (2016)

Zdroj: Vlastné spracovanie na zaklade literatary

Doévera ma preukdzany pozitivny vplyv na lojalitu zakaznikov: ddverujici zédkaznici st ochotni opakovane
nakupovat, platia vysSie ceny a generuju pozitivne odporucania (Grewal et al., 2004; Malc et al., 2016). Eticky
manazment cien, ktory kladie doraz na transparentnost’ a férovost, tak prispieva nielen k etickej zodpovednosti
podniku, ale aj k jeho dlhodobej ekonomickej vykonnosti.

3.3 Eticky manazment cien ako zdroj konkurencieschopnosti



Eticky manazment cien nie je len otazkou moralnej zodpovednosti — ma priame implikacie pre
konkurencieschopnost’ podniku. Meta-analyza Tarrahiho a kol. (2016) potvrdila, Ze neopodstatnené zdrazovanie
ma signifikantne vac$i negativny dopad na vnimanie férovosti ako opatrenia znizujice ceny, ¢o naznacuje
asymetriu v zakaznickych reakciadch. Novsie teoretické a empirické prace naznacuju, ze integracia férovostnych
obav spotrebitel'ov do cenovych modelov méze viest’ k rovnovaham, v ktorych su férovejsie cenové trajektorie
dlhodobo vyhodné aj pre firmy (Diao et al., 2023; Radic, 2024).

4 Zaver

Vysledky reserSe poukazujii na niekolko zasadnych poznatkov, ktoré maju implikacie pre teériu aj prax
manazmentu cien. Po prvé, etické dilemy manazmentu cien nie st izolované rozhodnutia — st systémovym
fenoménom odrazajucim zakladné napéatie medzi ekonomickymi a etickymi ciel'mi podniku. Tento zaver rezonuje
s dizertatnym vyskumom autora venovanym modernym koncepciam rozhodovania v oblasti riadenia cien a trzieb,
kde sa zdoraziiuje, Ze cenové rozhodnutia st multidimenzionalne a zasahuju vsetky tirovne riadenia.

Po druhé, zavadzanie algoritmického a dynamického ocenovania vyrazne prehlbuje etické rizika v oblasti
transparentnosti a férovosti. Zatial’ o tieto systémy preukazuji optimaliza¢ny potencial z pohl'adu vynosov, ich
pouzitie bez dostato¢nej komunikacie a etickej reflexie méze mat’ vazne dosledky pre doveru a lojalitu zdkaznikov.
Ayadi a kol. (2017), Alderighi et al. (2022) aj novsie modelové prace Diao et al. (2023) upozoriiuju, Ze zanedbanie
obav spotrebitel'ov z neférovosti méze viest’ k nestabilnym alebo neoptimalnym rovnovaham.

Po tretie, existuju praktické manazérske rieSenia etickych dilem, ktoré nevyzaduji vzdanie sa ziskovosti.
Participativne ocenovanie (Richards, 2016), selektivna transparentnost’ (Miao & Mattila, 2007) a komunikacia o
dévodoch cenovych zmien (Kahneman et al., 1986; Tarrahi et al., 2016) st prikladmi pristupov, ktoré umoziuju
zachovat’ eticky ramec pri zachovani ekonomickej efektivnosti. Tieto poznatky su osobitne relevantné pre
slovenské podniky, kde systematické etické reflexie cenovych rozhodnuti stale absentuju.

Obmedzenim prispevku je jeho charakter reSerSe sekundarnych zdrojov, ¢o neumoziuje priamu empiricka
verifikdciu navrhnutého analytického ramca v konkrétnom podnikovom kontexte. Buduci vyskum by mal
empiricky testovat’ media¢ny model vztahu transparentnost — férovost — dovera na vzorkach slovenskych
spotrebitelov a podnikov. Prispevok identifikoval a analyzoval hlavné etické dilemy v manazmente cien
prostrednictvom systematickej reSerSe vedeckej literatiry. Na zaklade vykonanej analyzy mozno sformulovat
nasledujice zaverecné tvrdenia a odportcania.

Etika manazmentu cien sa odvija od troch vzdjomne prepojenych dimenzii — transparentnosti cenového
mechanizmu, vnimanej férovosti cien a dovery spotrebitelov. Tieto dimenzie nie st autonémne, ale tvoria
systémovy celok: transparentnost’ zvySuje férovost, férovost’ posiliiuje doveru a ddévera podmieniuje dlhodobu
lojalitu zékaznikov.

Resers literatiry preukazala, Ze eticky zodpovedny manazment cien nie je v protiklade s ekonomickymi ciel'mi
podniku — naopak, predstavuje zdroj dlhodobej konkurenc¢nej vyhody. Podniky, ktoré investuju do transparentne;j
cenovej komunikacie a zabranuju praktikam vnimanym ako neférovost’, dosahuju vyssiu zakaznicku lojalitu a
odolnost’ vo¢i negativnemu ustnemu Sireniu.

Pre manazérsku prax z vysledkov vyplyvaji nasledujuce odporucania:

1. Komunikovat’ dovody cenovych zmien — vysvetlenie, pre¢o sa cena meni (naklady, inflaény tlak, sezonnost’),
vyrazne zmieriiuje negativne vnimanie férovosti (Kahneman et al., 1986; Tarrahi et al., 2016).

2. Selektivne zavadzat’ nakladovu transparentnost’ — dobrovol'né odhalenie Casti nakladove;j Struktury posiltiuje
autenticitu znacky a doveru zakaznikov (Yang & Battocchio, 2021).

3. Vyhnut sa bezddévodnej personalizovanej cenovej diskriminédcii — prispésobovanie cien na zéklade
individualneho profilu zakaznika bez jeho vedomia vyrazne narisa déveru (Grewal et al., 2004; Richards, 2016).

4. Vytvorit’ eticky rdmec pre zavadzanie dynamického ocenovania — podniky vyuzivajice algoritmické cenové

systémy by mali implementovat interné etické smernice, ktoré zabezpecia stilad s komunitnymi normami férovosti
(Ayadi et al., 2017; Diao et al., 2023).



Buduci vyskum by mal empiricky testovat’ navrhnuty ramec na vzorke slovenskych podnikov a spotrebitelov,
priCom osobitnd pozornost by mala byt venovana sektorovym rozdielom a vplyvu kultirneho kontextu na
vnimanie cenovej férovosti.

Zdroje

Alderighi, M., Nava, C. R., Calabrese, M., Christille, J. M., & Salvemini, S. (2022). Consumer perception of price
fairness and dynamic pricing: Evidence from Booking.com. Journal of Business Research, 145, 509-519.
https://doi.org/10.1016/j.jbusres.2022.02.074

Ayadi, N., Paraschiv, C., & Rousset, X. (2017). Online dynamic pricing and consumer-perceived ethicality:
Synthesis and future research. Recherche et Applications en Marketing (English Edition), 32(3), 66-91.
https://doi.org/10.1177/2051570717702592

Bolton, L. E., Warlop, L., & Alba, J. W. (2003). Consumer perceptions of price (un)fairness. Journal of Consumer
Research, 29(4), 474—491. https://doi.org/10.1086/346244

Diao, W., Harutyunyan, M., & Jiang, B. (2023). Consumer fairness concerns and dynamic pricing in a channel.
Marketing Science, 42(3), 569-588. https://doi.org/10.1287/mksc.2022.1395

Grewal, D., Hardesty, D. M., & Iyer, G. R. (2004). The effects of buyer identification and purchase timing on
consumers' perceptions of trust, price fairness, and repurchase intentions. Journal of Interactive Marketing,
18(4), 87-100. https://doi.org/10.1002/dir.20024

Haws, K. L., & Bearden, W. O. (2006). Dynamic pricing and consumer fairness perceptions. Journal of Consumer
Research, 33(3), 304-311. https://doi.org/10.1086/508435

Kahneman, D., Knetsch, J. L., & Thaler, R. H. (1986). Fairness as a constraint on profit seeking: Entitlements in
the market. The American Economic Review, 76(4), 728—741. https://doi.org/10.1257/aer.76.4.728

Malc, D., Mumel, D., & Pisnik, A. (2016). Exploring price fairness perceptions and their influence on consumer
behavior. Journal of Business Research, 69(9), 3693—-3697. https://doi.org/10.1016/j.jbusres.2016.03.031

Miao, L., & Mattila, A. S. (2007). How and how much to reveal? The effects of price transparency on consumers'
price  perceptions.  Journal of  Hospitality @~ &  Tourism  Research, 31(4), 530-546.
https://doi.org/10.1177/1096348007302354

Radic, D. (2024). Price fairness: Square equity and mean pricing. Journal of Revenue and Pricing Management,
23, 96—102. https://doi.org/10.1057/s41272-023-00418-w

Richards, T. J. (2016). Personalized pricing and price fairness. International Journal of Industrial Organization,
44, 138-153. https://doi.org/10.1016/j.ijindorg.2015.10.007

Tarrahi, F., Eisend, M., & Dost, F. (2016). A meta-analysis of price change fairness perceptions. International
Journal of Research in Marketing, 33(1), 199-203. https://doi.org/10.1016/j.ijresmar.2015.06.003

Xia, L., Monroe, K. B., & Cox, J. L. (2004). The price is unfair! A conceptual framework of price fairness
perceptions. Journal of Marketing, 68(4), 1-15. https://doi.org/10.1509/jmkg.68.4.1.42733

Yang, J., & Battocchio, A. F. (2021). Effects of transparent brand communication on perceived brand authenticity
and consumer responses. Journal of Product & Brand Management, 30(8), 1176-1193.
https://doi.org/10.1108/jpbm-03-2020-2803

10



FiSkalna udrzatel’nost’ v Slovenskej republike a
Ceskej republike: komparativna analyza vybranych

ukazovatelov za rok 2024

Jozef Kovacs'

Abstrakt: Prispevok sa zameriava na komparativau analyzu fiskalnej udrzatelnosti
verejnych financii v Slovenskej republike a Ceskej republike za analyzovany rok 2024.
Hlavnym cielom je komparovat vybrané ukazovatele fiskalnej pozicie oboch krajin,
konkrétne saldo verejnej spravy, hruby verejny dlh, Strukturdlne saldo a indikator dlhodobe;j
fiskalnej udrzatelnosti. Analyza vychéadza zo sekundarnych dat publikovanych v spravach o
dlhodobej udrzatel'nosti verejnych financii, ktoré spracovali institicie Rada pre rozpoctovi
zodpovednost a Narodni rozpoctova rada. Skumané obdobie zahina rok 2024. Na
spracovanie udajov bola pouzitd komparativna analyza doplnena o vycislenie rozdielov
medzi krajinami v percentudlnych bodoch. Vysledky preukazali, Ze Slovenska republika
dosiahla menej priaznivé hodnoty vo vSetkych sledovanych ukazovateloch, pricom
najvyraznej$i rozdiel bol zaznamenany pri hrubom verejnom dlhu (16,0 p. b.) a pri
Strukturdlnom salde (2,3 p. b.). Zistenia prispievaju k lepSiemu pochopeniu rozdielov vo
fiskalnej pozicii dvoch ekonomicky a historicky blizkych krajin.

Kracové slova: fiskalna udrzatel'nost, verejné financie, deficit verejnej spravy, verejny dlh,

1 Uvod

Fiskalna udrzatelnost’ predstavuje jeden zo zékladnych predpokladov makroekonomickej stability Statu a
dlhodobej solventnosti verejnych financii. V odbornej literatire sa spdja najma so schopnostou vlady dlhodobo
plnit’ svoje zavézky bez potreby nadmerného zadlzovania alebo nadhlych zmien vo fiskalnej politike. Hodnotenie
fiskalnej udrzatelnosti sa preto opiera predovSetkym o vyvoj deficitu verejnej spravy, verejného dlhu a
ukazovatel'ov zachytavajicich potrebnu mieru fiskalneho prispésobenia v dlhodobom horizonte. V postkrizovom
prostredi nadobudla tito problematika eSte va¢Si vyznam, nakolko ekonomiky Statov  cCelili zhorSeniu
rozpoctovych sald, rastu verejného dlhu a stcasne aj rasticim vydavkovym tlakom. Krajewski, Mackiewicz a
Szymanska (2016) upozoriiuju, Ze aj v krajinach strednej a vychodnej Eurdpy, kde bezprostredne nehrozila dlhova
kriza, m6ze pokra¢ovanie expanzivnej fiskalnej politiky zvySovat’ buduce rizikd. Podobne Wysocki, Czyzewski a
Matuszczak (2021) poukazuju na to, ze po globalnej krize ostala fiskalna udrzatel'nost’ v eurdpskom priestore
vyznamnou vyzvou a jej hodnotenie si vyZaduje dosledné sledovanie dynamiky verejného dlhu a rozpoétovych
sald. V ramci krajin VySehradskej skupiny sa otazka fiskalnej udrzatel'nosti spaja aj s kvalitou fiSkalnych pravidiel,
inStitucionalnym ramcom a schopnostou vlad reagovat’ na hospodarske krizy. Postuta, Klepacki a Sobolewska
(2018) zdoraziuju, Ze dlhové pravidla predstavuju délezity nastroj podpory dlhodobe;j stability verejnych financii,
pri¢om ich ucinnost’ zavisi nielen od ich formalneho nastavenia, ale aj od ich kompatibility s ekonomickym
prostredim krajiny. Na tto liniu nadvézuje aj Provaznikova (2023), ktora pri analyze krajin V4 a pobaltského
priestoru ukazuje, ze §taty nevstupovali do krizy COVID-19 s rovnakou mierou fiSkalnej pripravenosti. Rozdiely
vo fiskalnej discipline a vo vychodiskovej pozicii verejnych financii nasledne ovplyvnili rozsah a charakter
prijimanych opatreni. Tieto zistenia su doleZité aj pre komparaciu Slovenskej republiky a Ceskej republiky, pretoze
naznacuju, ze aktualna fiskalna pozicia $tatu je vysledkom dlhodobejsieho vyvoja a kvality verejnofinanéného
riadenia. Pre ¢esko-slovensky kontext s obzvlast’ relevantné §tadie, ktoré sa venuji priamo obom ekonomikam.
FarkaSovsky, Lawson a Zimkova (2015) analyzovali dlhovii udrzatelnost’ Ceskej republiky a Slovenskej republiky
neparametrickym pristupom a ukazali, ze hodnotenie dlhovej trajektorie Gizko suvisi s tempom hospodarskeho
rastu, urokovymi nakladmi a schopnost'ou vlady vytvarat’ primerané primarne saldo. Zeman et al. (2020) zaroven
poukazujii na to, ze Ceska republika a Slovenskd republika sa li§ia v pripravenosti na externé $oky, pri¢om
priaznivejsia vychodiskova fiskalna pozicia zvysuje odolnost ekonomiky v krizovych situaciach. V pripade Ceskej

1 Ekonomické univerzita v Bratislave, Fakulta podnikového manazmentu, Dolnozemska cesta 1/b, 852 35 Bratislava 5,
Slovenska republika, jozef.kovacs@euba.sk
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republiky upozoriiuji Regnerové, Siskova a Salkova (2023) na rastice rizika verejného dlhu v désledku po sebe
nasledujucich kriz a na potrebu koncepéného riadenia dlhu.

Na slovenskej strane Matouskova (2020) konStatuje, ze rizikom nie je len samotnd vyska verejné¢ho dlhu, ale
aj nedostatoné vytvaranie fiskalneho priestoru v obdobiach priaznivého hospodarskeho vyvoja. Ddlezitym
prvkom sucasnej literatiry je aj $irsi regionalny a komparativny pohlad. Uryszek (2018) vo svojom vyskume
krajin V4 zdoraznuje, ze fiskalna udrzatelnost’ je podmienend zodpovednym riadenim verejnych financii na
réznych urovniach verejnej spravy. Komissarova a Sergeev (2019) zaroven ukazuju, ze eurdpske fiskalne
riadenie a tlak na rozpoCtovi konsolidaciu vo vySehradskom priestore prispeli k posilneniu rozpoctovej
discipliny, avSak odhalili aj limity fiSkalnych reakcii zaloZzenych prevazne na kratkodobych opatreniach. Tieto
zavery podporuju potrebu sledovat’ nielen aktudlnu troven deficitu a dlhu, ale aj ich dlhodobejsie implikacie pre
fiskalnu stabilitu krajiny.

Na zéklade uvedenych teoretickych vychodisk mozno konstatovat’, ze deficit verejnej spravy a verejny dlh
patria medzi hlavné faktory ovplyviujuce dlhodobu fiskadlnu udrzatelnost. Ich vyznam je vSak potrebné
posudzovat’ v §irSom kontexte kvality fiskalnych institucii, pripravenosti ekonomiky na externé Soky a schopnosti
verejnej spravy reagovat’ na rastice vydavkové tlaky. Prave preto je komparacia Slovenskej republiky a Ceskej
republiky za rok 2024 opodstatnena, pretoze umoznuje zachytit' rozdiely vo fiskalnej pozicii dvoch ekonomicky a
historicky blizkych krajin, ktoré vSak vykazuju odlisny vyvoj verejnych financii.

2 Metodika

Cielom prispevku je komparovat” vybrané indikatory fiskalnej udrzatelnosti verejnych financii v Slovenskej
republike a Ceskej republike za analyzovany rok 2024. Vyskum je zaloZeny na kvantitativnom pristupe a vyuziva
komparativnu analyzu vybranych fiskalnych indikatorov oboch krajin. Analyza vychadza zo sekundarnych dat
publikovanych v spravach o dlhodobej udrzatel'nosti verejnych financii, ktoré spracovali Rada pre rozpoctovi
zodpovednost’ v Slovenskej republike a Narodni rozpoétova rada v Ceskej republike. Konkrétne ide o Spravu o
dlhodobej udrzatelnosti verejnych financii za rok 2024 (RRZ, 2025) a Zpravu o dlouhodobé udrzitelnosti
vetejnych financi (NRR, 2025). Analyzované udaje sa vztahuju na obdobie roka 2024. V ramci analyzy boli
pouzité Styri premenné, konkrétne saldo verejnej spravy (% HDP), hruby verejny dlh (% HDP), Strukturalne
saldo (% HDP) a indikator dlhodobe;j fiskalnej udrzatel'nosti (% HDP). Ked'Ze za kazdl z porovnavanych krajin
je za analyzovany rok k dispozicii jedind hodnota kazdého ukazovatela, vysledky st prezentované formou
priamej komparacie doplnenej o vycislenie rozdielu medzi krajinami v percentudlnych bodoch. Pri interpretacii
vysledkov je potrebné zohladnit, Ze indikatory dlhodobej udrzatelnosti oboch krajin nie st metodicky uplne
totoznphcBlogjcaskpoviesinosticajdal stakioskyyukahovatg Heahienidlhdl ey < bEDP JodbaH3Rpodla zdkona &.
294007 1SB. @statné tri sledované premenné st metodicky plne porovnatelné.

Vyskumny predpoklad

Predpoklada sa, ze Slovenska republika vykazovala v roku 2024 menej priaznivé hodnoty vybranych
ukazovatelov fiskalnej udrzatelnosti ako Ceska republika.

Vyskumna otazka

VO: Aké su hlavné rozdiely vo vybranych ukazovateloch fiskdlnej udrzatelnosti medzi Slovenskou republikou a
Ceskou republikou v roku 2024?

3 Vysledky

V sulade so stanovenym ciel'om, vyskumnym predpokladom a vyskumnou otazkou bola realizovana komparativna
analyza vybranych ukazovatelov fiskalnej udrzatelnosti Slovenskej republiky a Ceskej republiky za analyzovany
rok 2024. Analyza vychadza z hodnot publikovanych Radou pre rozpoctovi zodpovednost’ v Sprave o dlhodobej
udrzatel'nosti verejnych financii za rok 2024 (RRZ, 2025) a Narodni rozpoctovou radou v Zpravé o dlouhodobé
udrzitelnosti vefejnych financi (NRR, 2025). Sledovanymi premennymi st saldo verejnej spravy, hruby verejny
dlh, Strukturalne saldo a indikator dlhodobej fiskdlnej udrzatelnosti, vSetky vyjadrené ako podiel na hrubom
domacom produkte. Ked’ze za kazdi z porovnavanych krajin je za analyzovany rok k dispozicii jedind hodnota
kazdého ukazovatela, vysledky su prezentované formou priamej komparacie doplnenej o vycislenie rozdielu
medzi krajinami v percentualnych bodoch. Tento postup umoznuje zachytit’ nielen smer, ale aj rozsah divergencie
vo fiSkélnej pozicii oboch ekonomik. Vzhl'adom na zaradenie Strukturdlneho salda medzi sledované premenné je
zarovenl mozné posudit’, do akej miery maju zistené rozdiely trvaly charakter, ked’Ze tento ukazovatel je ocisteny
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o vplyv hospodarskeho cyklu a jednorazovych vplyvov. V tabulke 1 st zobrazené vysledky jednotlivych
skamanych premennych za analyzované obdobie oboch krajin.

Tabul’ka 1 Komparacia vybranych ukazovatelov fiskalnej udrzatelnosti Slovenskej republiky a Ceskej republiky za rok 2024
(% HDP)

Ukazovatel Slovenska republika Ceska republika Rozdiel (p. b.)
Saldo verejnej spravy -53 2,2 -3,1
Hruby verejny dlh 59,3 43,3 16
Strukturélne saldo -42 -1,9 -2,3
Indikator dlhodobej udrzatel'nosti 4,1 2,88 1,22

Zdroj: Vlastné spracovanie na zaklade RZZ (2025) a NRR (2025)

Z vysledkov uvedenych v tabulke 1 vyplyva, ze Slovenska republika dosiahla v roku 2024 menej priaznivé
hodnoty vo vsetkych Styroch sledovanych ukazovatel'och. Saldo verejnej spravy dosiahlo v Slovenskej republike
deficit na irovni 5,3 % HDP, zatial’ ¢o v Ceskej republike 2,2 % HDP, ¢o predstavuje rozdiel 3,1 percentudlneho
bodu. Slovensky deficit tak bol viac nez dvojnasobny oproti ¢eskému. Este vyraznejsi rozdiel bol identifikovany
pri hrubom verejnom dlhu. Slovenska republika vykazala ku koncu roka 2024 dlh na tGrovni 59,3 % HDP, ¢im
prekrocila horny limit stanoveny ustavnym zakonom o rozpoctovej zodpovednosti a zotrvala v najvyS$Som
sankénom pasme dlhovej brzdy. Ceské republika dosiahla 43,3 % HDP, teda hodnotu bezpeéne pod nirodnou
hranicou dlhovej brzdy stanovenou na trovni 55 % HDP.

Rozdiel 16,0 percentualneho bodu predstavuje najvyraznejsiu divergenciu spomedzi vSetkych sledovanych
premennych. Strukturalne saldo, ktoré poskytuje pohlad na fiskalnu poziciu krajiny po oéisteni o vplyv
hospodarskeho cyklu a jednorazovych vplyvov, dosiahlo v Slovenskej republike deficit 4,2 % HDP a v Ceskej
republike 1,9 % HDP. Rozdiel 2,3 percentualneho bodu ma osobitnti vypovednu hodnotu, pretoze na rozdiel od
celkového salda nie je ovplyvneny momentalnou fazou hospodarskeho cyklu, a preto indikuje trvaly nesulad medzi
prijmami a vydavkami verejnej spravy.

Indikator dlhodobej udrzatelnosti dosiahol v Slovenskej republike hodnotu 4,10 % HDP a v Ceskej republike
2,88 % HDP. Vyssia hodnota tohto ukazovatel'a signalizuje vacsi rozsah opatreni potrebnych na stabilizaciu
verejn¢ho dlhu v dlhodobom horizonte, a teda vysSiu mieru fiskalneho rizika. Podl'a hodnotiacej skaly Rady pre
rozpoétovl zodpovednost’ sa slovenska hodnota nachadza v pasme stredného rizika.

Na zaklade prezentovanych vysledkov mozno konstatovat, Ze vo vSetkych sledovanych ukazovatel'och
dosiahla priaznivejsie hodnoty Ceska republika. Vysledky komparativnej analyzy tak potvrdili stanoveny
vyskumny predpoklad, podla ktorého Slovenska republika vykazovala v roku 2024 menej priaznivé hodnoty
vybranych ukazovatelov fiskalnej udrzatelnosti nez Ceska republika.
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Graf & 1 Porovnanie indikatora dlhodobej udrzatelnosti v Slovenskej republike a Ceskej republike za rok 2024

INDIKATOR DLHODOBEJ UDRZATELNOSTI

4,5
3,5
2,5
1,5
0,5

Slovenska republika Ceska republika

Zdroj: Vlastné spracovanie

Graf 1 nadvézuje na vysledky uvedené v tabul’ke 1 a vizualne znazoriiuje porovnanie indikatora dlhodobe;j
udrzatelnosti v Slovenskej republike a Ceskej republike za rok 2024. Z grafu 1 je zrejmé, Ze Slovenska republika
dosiahla vyssiu hodnotu tohto ukazovatela, konkrétne 4,10 % HDP, zatial ¢o v Ceskej republike bola
zaznamenana hodnota 2,88 % HDP.

4 Diskusia

Tieto vysledky st v sulade s teoretickymi vychodiskami prispevku, podl'a ktorych saldo verejnej spravy a verejny
dlh patria medzi hlavné determinanty dlhodobe;j fiskalnej stability krajiny a ich nepriaznivy vyvoj sa premieta do
rastu fiSkalneho rizika. Z pohladu teorie je dolezité, Ze vysledky neukazuji len momentalny rozdiel medzi dvoma
ekonomikami, ale naznacuju aj odlisnu kvalitu fiskalneho riadenia a rozdielnu schopnost’ vytvarat fiskalny
priestor. Na tento aspekt upozoriiuju aj Postuta, Klepacki a Sobolewska (2018), ktori zdoraziuji vyznam
fiskalnych pravidiel a ich praktickej aplikacie pre stabilitu verejnych financii, ako aj Provaznikova (2023), podla
ktorej Staty V4 nevstupovali do krizovych obdobi s rovnakou mierou fiskalnej pripravenosti. V tomto kontexte
mozno interpretovat’ priaznivejsie vysledky Ceskej republiky ako prejav stabilnejsej fiskalnej pozicie, zatial’ o
vysledky Slovenskej republiky naznacuju vyssiu mieru zranitel'nosti verejnych financii.

Osobitna pozornost’ si zasluhuje indikator dlhodobej udrzatelnosti, ktory v analyzovanom roku dosiahol vyssiu
hodnotu v Slovenskej republike nez v Ceskej republike. Ked’ze tento ukazovatel’ zachytava mieru dlhodobého
fiskalneho rizika, jeho vysSia hodnota signalizuje menej priazniva perspektivu dlhodobej stability verejnych
financii. Vysledok koreSponduje s teoretickymi zavermi FarkaSovského, Lawsona a Zimkovej (2015), podl'a
ktorych je dlhova udrzatel'nost’ uzko previazana nielen s aktualnou troviiou dlhu, ale aj s celkovou trajektoriou
fiskalnej politiky, tempom rastu ekonomiky a schopnostou vlady vytvarat’ primerané primarne ¢i Strukturalne
salda. Prave kombindcia vysSieho deficitu a vyssieho dlhu v pripade Slovenska pravdepodobne prispela k mene;j
priaznivému hodnoteniu dlhodobej udrzatelnosti. Vzhl'adom na odlisné referenéné hranice, voci ktorym su
indikatory oboch krajin konstruované, je pritom potrebné interpretovat’ tento rozdiel skor ako orientacny, pricom
smer zisteného rozdielu potvrdzuju aj metodicky plne porovnatel'né premenné. Diskutované zistenia su zaroven v
sulade s regionalnou literatirou zameranou na krajiny strednej a vychodnej Eurdpy. Krajewski, Mackiewicz a
Szymanska (2016) upozoriiuji, ze pokracovanie expanzivnej fisSkalnej politiky aj po krizovych obdobiach méze
zvySovat buduce rizika fiskalnej udrzatel'nosti. Podobne Wysocki, Czyzewski a Matuszczak (2021) poukazuji na
to, Ze aj po odzneni globalnej finan¢nej krizy zostavala otdzka udrzatel'nosti verejnych financii v Eurépe vysoko
aktualna. Vysledky tohto prispevku naznacuju, zZe uvedené zavery su relevantné aj pre porovnanie Slovenskej
republiky a Ceskej republiky, ked’ze rozdiely vo fiskélnej pozicii oboch krajin sa premietli aj do rozdielnej Girovne
dlhodobého fiskalneho rizika.
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Na ¢esktl a slovenskt ekonomiku sa tieto zistenia viaZu aj v SirSom kontexte pripravenosti na externé Soky. Zeman
et al. (2020) uvadzaju, ze priaznivejSia vychodiskova fiskalna pozicia zvySuje odolnost ekonomiky voci
neo¢akavanym otrasom. Z tohto pohl'adu mozno priaznivejsie hodnoty Ceskej republiky interpretovat’ ako signal
vyssej fiSkalnej odolnosti, zatial’ co Slovenska republika sa vzhl'adom na horsie ukazovatele méze nachadzat’ v
menej komfortnej pozicii pri zvladani buducich ekonomickych a socialnych vyziev. Na slovenskej strane tento
zaver podporuje aj Matouskova (2020), ktora upozornuje, Ze rizikom nie je len samotna vyska verejného dlhu, ale
aj nedostatocné vytvaranie fiskalneho priestoru v priaznivych fazach hospodarskeho cyklu. Prave v tomto bode
nadobuda osobitni vypovednu hodnotu Strukturalne saldo, ktoré v Slovenskej republike dosiahlo deficit 4,2 %
HDP oproti 1,9 % HDP v Ceskej republike. Ked’Ze tento ukazovatel’ je o&isteny o vplyv hospodarskeho cyklu a
jednorazovych vplyvov, zisteny rozdiel nemozno pripisat’ odlisnej faze hospodarskeho vyvoja ani rozdielnemu
rozsahu docasnych opatreni. Ide teda o prejav trvalého nestladu medzi prijmami a vydavkami verejnej spravy,
ktory potvrdzuje vyssie uvedené zavery Matouskovej (2020) a zaroven naznacuje, Ze zistena divergencia nema
prechodny charakter. Z analytického hl'adiska je dolezité dodat’, Ze vysledky maju prierezovy charakter a
zachytavaju fiSkalnu poziciu oboch krajin k jednému referenénému obdobiu. Ich vyznam vSak spociva v tom, Ze
aj pri porovnani dvoch krajin za jeden rok sa ukazali zrete'né rozdiely vo fiskalnej pozicii oboch ekonomik.

Diskusia tak podporuje zaver, ze saldo verejnej spravy, verejny dlh a najmé Strukturalne saldo predstavuji
nielen samostatné ukazovatele stavu verejnych financii, ale aj vyznamné faktory, ktoré sa premietaju do
hodnotenia dlhodobej fiskalnej udrzatelnosti. V tomto zmysle vysledky prispevku nadvizuji na teoretické
vychodiskéa a potvrdzuju opodstatnenost’ komparacie Slovenskej republiky a Ceskej republiky v analyzovanom
roku 2024.

5 Zaver
Na zaklade vysledkov odpovedame na vyskumnu otazku:

Aké su hlavné rozdiely vo vybranych ukazovateloch fiskdlnej udrzatelnosti medzi Slovenskou republikou a
Ceskou republikou v roku 2024?

Odpoved’'ou na stanovenu vyskumnu otazku je zistenie, ze hlavné rozdiely vo vybranych ukazovatel'och
fiskalnej udrzatelnosti medzi Slovenskou republikou a Ceskou republikou spoéivaju predovietkym v tGirovni
akumulovaného verejného dlhu a v hibke $trukturalneho deficitu. Najvyraznejsi rozdiel bol identifikovany pri
hrubom verejnom dlhu, kde slovenska hodnota 59,3 % HDP prevySovala ¢eski hodnotu 43,3 % HDP o 16,0
percentualneho bodu. Druhym podstatnym rozdielom je $trukturalne saldo, ktoré v Slovenskej republike dosiahlo
deficit 4,2 % HDP oproti 1,9 % HDP v Ceskej republike. Tieto faktory sa nasledne premietajii do odlisnych hodnot
indikatora dlhodobej udrzatel'nosti, ktory v Slovenskej republike dosiahol 4,10 % HDP a v Ceskej republike 2,88
% HDP.

Hlavnym cielom tohto prispevku bolo komparativne zhodnotit’ stav verejnych financii a Groven dlhodobej
fiskalnej udrzatelnosti v Slovenskej a Ceskej republike na zéklade sekundarnych dat za analyzovany rok 2024.
Vykonana analyza preukazala, Ze slovenska ekonomika ¢eli v porovnani so svojim susedom vy$$im fiskalnym
rizikdim vo vSetkych Styroch sledovanych ukazovateloch. Podla hodnotiacej $kaly Rady pre rozpoctova
zodpovednost’ sa slovenska hodnota indikatora dlhodobej udrzatel'nosti nachadza v pasme stredného rizika, do
ktorého sa krajina vratila po predchadzajicom obdobi v pasme vysokého rizika. Zistenia zaroven naznacuju, Ze
hlavnou pri¢inou tejto divergencie nie je iba samotna vyska naakumulovaného verejného dlhu, ale predovsetkym
viac nez dvojnasobny rozdiel v Strukturalnych deficitoch oboch krajin. Ked’ze Strukturalne saldo je ocistené o
vplyv hospodarskeho cyklu a jednorazovych vplyvov, zisteny rozdiel indikuje trvaly nestlad medzi prijmami a
vydavkami verejnej spravy v Slovenskej republike, ktory pdsobi ako hlavna brzda fiskalnej konsolidacie.

Tieto vysledky poukazuju na potrebu pokracovania v konsolidacii verejnych financii v Slovenskej republike.
Pre zabezpecenie udrzateI'ného ekonomického rastu a medzigeneracnej spravodlivosti sa javi ako nevyhnutné
pristupit’ k Strukturdlnym reformam a implementovat’ doveryhodny viacro¢ny konsolida¢ny plan. Bez tychto
krokov mozno ocakéavat’ postupné znizovanie konkurencieschopnosti slovenskej ekonomiky a neumerné
prenasanie finanéného bremena na buduce generacie.
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Limity vyskumu
1. Obmedzeny rozsah analyzovanych udajov

Limitom vyskumu je obmedzeny rozsah analyzovanych tidajov, ked’Zze komparacia vychéadza len z dvoch krajin
a jedného analyzovaného roka. Z tohto dovodu maju vysledky prierezovy a komparativny charakter a zachytavaju
fiskalnu poziciu oboch krajin k jednému referen¢nému obdobiu bez postdenia jej dlhodobejsieho vyvoja.

2. Vyuzitie sekundarnych dat

Dal§im limitom vyskumu je pouzitie sekundarnych dat, ktoré boli prevzaté z oficidlnych sprav o dlhodobej
udrzatel'nosti verejnych financii. Vysledky su preto zavislé od metodologickych pristupov a spésobu spracovania
udajov pouzitych prislusnymi narodnymi institiciami. Zaroven plati, Ze Gdaje o hospodareni verejnej spravy za
rok 2024 mali v ¢ase publikovania sprav predbezny charakter a m6zu byt predmetom néslednej revizie.

3. Obmedzeny pocet ukazovatel’ov

Vyskum sa zameriava len na vybrané ukazovatele fiskalnej udrzatelnosti, konkrétne saldo verejnej spravy,
verejny dlh, Strukturalne saldo a indikator dlhodobej udrzatel'nosti. Do analyzy tak neboli zahrnuté d’alsie faktory,
ktoré moézu ovplyviiovat’ dlhodobu stabilitu verejnych financii, napriklad demograficky vyvoj, vydavky na
zdravotnictvo alebo dochodkovy systém.

4. Metodicka porovnatel’nost’ indikatorov

Poslednym limitom je skuto¢nost’, Ze indikatory dlhodobej udrzatel'nosti oboch krajin nie su metodicky uplne
totozné. Slovensky ukazovatel' je vzt'ahovany k hornej hranici dlhu na Grovni 50 % HDP, zatial’ ¢o Cesky
ukazovatel k hranici dlhovej brzdy na trovni 55 % HDP. Slovensky indikator je teda konstruovany vo¢i prisnejsej
referenc¢nej hranici, ¢o pri inak rovnakych podmienkach vedie k jeho vys$Sej hodnote. Zisteny rozdiel pri tomto
ukazovateli ma preto skor orientacny charakter, pricom jeho smer potvrdzuju aj metodicky plne porovnatelné
premenné.

Financovanie prispevku

Tento prispevok bol podporeny Vedeckou grantovou agentirou Ministerstva Skolstva SR a Slovenskej akadémie
vied (VEGA) v ramci grantu ,,Vznik, rozvoj a udrzatel'nost’ inovativnych podnikov®, ¢islo 1/0198/25 v rozsahu 50
% a je Ciastkovym vystupom projektu mladych vedeckych pracovnikov s ¢islom A-25-104/3020-05 s nazvom
projetku ,,KIicové faktory strategickej udrzatelnosti podnikov a miesto hybridnich pracovnych modelov a work-
life balance medzi tymito faktormi* v rozsahu 50%.
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Titel: Fiscal Sustainability in the Slovak Republic and the Czech Republic: A Comparative analysis of
selected indicators for year 2024

Abstract: This paper presents a comparative analysis of the fiscal sustainability between public finances in Slovak
Republic and the Czech Republic for the year 2024. The study focuses on comparing selected indicators of fiscal
position, such as the public sector balance, gross public debt, structural balance, and long-term fiscal sustainability
indicators. The analysis is based on secondary data obtained from reports published by the Council for Budget
Responsibility and the National Statistical Office. The results show that Slovakia achieved less favourable
outcomes in all monitored indicators compared to the Czech Republic, with the largest differences observed in
gross public debt (16.0 percentage points) and structural balance (2.3 percentage points). The findings contribute
to a better understanding of fiscal position differences between two economically and historically close countries.

Keywords: fiscal sustainability, public finances, general government deficit, public debt.
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Profesijna etika uctovného odbornika a jej vyznam
pri poskytovani a overovani informacii
o udrzatel’nosti

Martina Podmanicka'

Abstrakt: Zakladny ciel’ ictovnictva — poskytovat’ verny a pravdivy obraz skutocnosti — ma
silny eticky rozmer. Udrzatel'nost vo svojich environmentalnych, socidlnych a riadiacich
aspektoch reflektuje zodpovednost’ podnikov voci planéte, zamestnancom, obchodnym
partnerom i ostatnym zaujmovym skupindm. Nestaci pritom len dosahovat’ zisk, nevyhnutné
je zohladiiovat' dlhodobé dopady podnikatel'skej Cinnosti a jej dosledky pre buducnost.
Uttovnictvo v shGasnosti  predstavuje  nastroj  transformécie  ekonomickych,
environmentalnych, socidlnych a riadiacich javov do informdcii vyuzitelnych pri
rozhodovani. Ich kvalita v§ak zavisi nielen od dodrziavania pravidiel, ale aj od moralky
a integrity osob, ktoré ich pripravuji, zverejiiuju i overuju. V podmienkach regulécie, napr.
prostrednictvom CSRD a ESRS sa etika stava klicovym predpokladom déveryhodnosti
informacii. Cielom prispevku je preskimat’ vyznam profesijnej etiky uctovného odbornika
pri poskytovani a overovani informacii o udrzatel'nosti a identifikovat’ a nasledne analyzovat
zakladné predpoklady etického vykonu profesie uctovného odbornika v kontexte rastucich
narokov na transparentnost’ a doveryhodnost’ informacii o udrzatelnosti.

w

Kracové slova: uctovnictvo, udrzatel'nost’, uctovnik, auditor, etické principy, vzdelavanie

1 Uvod

Pre zdravy rozvoj a fungovanie ekonomiky je spravne vedené uctovnictvo a najmé jeho vystupy mimoriadne
dolezité. V sGcasnosti v oblasti uctovnictva i samotnej etiky dominuje vel'mi vyznamna téma udrzateIného
rozvoja. Komisia OSN pre zivotné prostredie a rozvoj udrZatel'ny rozvoj definuje ako taky rozvoj, ktory zabezpeci
potreby sucasnych generacii a neohrozi pritom plnenie potrieb buducich generacii. V stvislosti s udrzatelnym
rozvojom sa sleduje jeho ekonomicky, environmentalny, socidlny a riadiaci rozmer. Ked’Ze v GCtovnictve sa
ekonomické procesy a javy zobrazuji vzdy za urcity presne vymedzeny ekonomicky celok bez ohl'adu na jeho
vnutorné Clenenie a Struktiru, v tomto prispevku sa budeme zaoberat’ aspektami udrzatelnosti prave jedného
ekonomického celku. Udrzatelnym spravanim podniku rozumieme také podnikatel'ské spravanie, ktoré bude
prospesné nielen pre vlastnikov (angl. shareholders), ale aj pre $ir$i okruh zaujmovych skupin (angl. stakeholders).
V stvislosti so spravanim zabezpecujlicim udrzatelny rozvoj podniku ¢asto hovorime i o spolocensky
zodpovednom spravani podniku (angl. corporate social responsibility). Rozumieme nim také spravanie podniku,
ked podnik prispieva k tvorbe lepSej spolocnosti a CistejSicho Zivotného prostredia tym, ze sa do svojej beznej
podnikatel'skej c¢innosti snazi zakomponovat socialne, environmentalne iriadiace aspekty. Spolocensky
zodpovedné spravanie podniku je zdroveil vyznamne podporené tym, ze podnik vSetkym zdujmovym skupindm
(napr. investorom, zamestnancom, zakaznikom, dodavatel'om, veritel'ov, Staitnym orgdnom, miestnym komunitam
i analytikom, atd’.) poskytuje kvalitné informacie nielen o vysledkoch svojej ekonomickej Cinnosti, ale aj o
jej environmentalnych, socialnych a riadiacich aspektoch. Ohl'adne spolocensky zodpovedného spravania sa casto
stretavame s protichodnymi ndzormi. Na jednej strane existuju nazory, ze spolocensky zodpovedné spravanie
podniku zvysuje jeho ekonomicku vykonnost’ (napr. prostrednictvom zniZenia environmentalnych nakladov ¢i
zvySenia vynosov vdaka lepSej reputacii podniku) a na druhej strane, Ze ju znizuje. (Dytrt et al., 2006) Jedno je
vSak isté, aby sa podnik mohol spravat’ spolo¢ensky zodpovedne, potrebuje jeho vedenie vcasné, relevantné
a spolahlivé informacie, ktoré mu umoznia robit’ informované ekonomické rozhodnutia sohladom na
environmentalne, socidlne a riadiace aspekty svojej Cinnosti. A takéto informacie poskytuje prave uctovnictvo.
Zakladnym cielom uctovnictva je, prostriedkami jemu vlastnymi, poskytovat’ verny a pravdivy obraz o finan¢nej
a vynosovej situacii u€tovnej jednotky. Silny eticky rozmer Gctovnictva je tak zakomponovany uz v samotnom
cieli uétovnictva. Utovnictvo sa neustale vyvija, prispdsobuje sa ekonomickej realite, ktori dokumentuje.
Odrazom tejto skuto¢nosti je i modifikovana a rozsirend podoba definicie ti€tovnictva reSpektujtica poziadavky na
uctovnictvo 21. storocia, podl'a ktorej je uctovnictvo technickd, spolocenska a moralna prax, ktora sa zaobera

! Ekonomicka univerzita v Bratislave, Fakulta hospodarskej informatiky, Katedra u¢tovnictva a auditorstva, Dolnozemska
cesta 1, 852 35 Bratislava, Slovenska republika, martina.podmanicka@euba.sk
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udrzatelnym vyuzivanim zdrojov a riadnou zodpovednostou voci zainteresovanym strandm, aby sa umoznil
rozkvet organizacii, l'udi a prirody. (Carnegie et al., 2021)

V odbornej literatire sa v tejto suvislosti stretdvame s pojmom ,,a¢tovnictvo udrzatelného rozvoja“. Tento
pojem je relativne novy, v odbornej literatira sa zacal objavovat na zaciatku 21. storoCia a doposial’ nie
jednoznaéne vymedzeny. Uétovnictvo udrzatelného rozvoja je mozné chapat’ ako systém nastrojov a metod, ktoré
si kazdy podnik vybera podla svojej konkrétnej situdcie, vlastnych cielov a aktualnych potrieb v oblasti
udrzatelnosti s prihliadnutim na klacové zaujmové skupiny. UGtovnictvo udrzatelného rozvoja by malo
poskytovat’ informacie o dopadoch environmentalnych, socialnych a riadiacich javov na ekonomicktl vykonnost
podniku, o environmentalnych, socialnych a riadiacich dopadoch ¢innosti podniku na jeho okolie i o vzajomnych
vztahoch medzi ekonomickymi, environmentalnymi a socialnymi javmi. (Kral et al., 2018) Uétovnictvo ako
informacny systém podniku totiz dokaze poskytovat’ a nasledne sprostredkovat nielen finan¢né informécie, ale aj
informacie otom, ako podnik prispieva k udrzatelnému rozvoju. Problematika udrzatelného rozvoja je
v stcasnosti predmetom tak finanéného, ako aj manazérskeho Uctovnictva, pricom zdrojom informacii pre
rozhodovanie a kontrolu procesov v environmentalnej, socialnej ariadiacej oblasti je najmid manazérske
uctovnictvo, ktoré disponuje nastrojmi na systematické zobrazovanie parametrov procesov smerujucich
k udrzateI'nosti. Neustale sa zvysujice poziadavky na kvalitu a rozsah vykazovanych informacii o udrzatel'nosti
vedi k zdokonalovaniu podnikovych procesov zameranych na riadenie, zaznamenavanie a kontrolu
environmentalnych, socialnych a riadiacich aspektov ekonomickej ¢innosti uc¢tovnych jednotiek. S narastajucimi
poziadavkami na vykazované ESG informacie rastu naroky nielen na odbornost’ uc¢tovnych odbornikov, ale
rozSiruje sa ieticka zodpovednost’ profesie, pretoze ide o informéacie s vysokym spolo¢enskym dosahom, pri
ktorych akékol'vek skreslenie alebo manipuldcia mézu vyrazne ovplyvnit' rozhodovanie investorov, veritel'ov
1 ostatnej verejnosti.

2 Metodika

Na zaklade rozsiahlej literarnej reSerse boli skimané vyvojové trendy i suCasné tendencie uplatiiovania profesijnej
etiky uctovného odbornika. Vychodiskom pre spracovanie prispevku bola analyza odbornych domaécich
a zahrani¢nych zdrojov z oblasti uctovnictva, auditorstva, podnikatel'skej etiky i relevantnych eurdpskych
dokumentov upravujucich poskytovanie informécii o udrzatel'nosti, ktoré sa premietaju do narodnej legislativy.
Prostrednictvom komparacie teoretickych poznatkov a poziadaviek regulacného prostredia boli identifikované
hlavné ulohy uctovnych odbornikov pri poskytovani aoverovani informacii o udrzatelnosti izakladné
predpoklady etického vykonu profesie uctovného odbornika v podmienkach rastiacich narokov na transparentnost’
a doveryhodnost’ nefinancného reportingu.

Na zaklade ziskanych poznatkov boli formulované zavery poukazujiice na skutocnost’, Ze zaklad profesijnej
etiky tvori reSpektovanie etickych principov, najmé bezuhonnosti, objektivnosti, odbornej spdsobilosti a nalezitej
starostlivosti, dovernosti a profesionalneho spravania sa. Sucasne sa ukazalo, ze vyznamnu tlohu pri etickom
rozhodovani zohravaju aj osobnostné a charakterové predpoklady jednotlivca. Z tychto zisteni bola odvodena
potreba systematického rozvoja etickych kompetencii prostrednictvom vzdelavania nielen v ramci profesijnej
podpory uctovnych odbornikov, ale naprie¢ celym vzdelavacim systémom.

3 Vysledky

Rastuce naroky na rozsah i obsah vykazovanych informaécii tykajicich sa environmentalnych, socialnych
a riadiacich aspektov ¢innosti u¢tovnych jednotiek st vysledkom neustaleho tlaku na spolo¢ensky zodpovedné
spravanie podnikov. Spoloéensky zodpovedné spravanie podnikov sa prakticky nepretrzite vyvija od zaciatku 20.
storo¢ia. Témy spolocensky zodpovedného spravania podnikov sa neustale menili a odrazali potreby svojej doby.
V priebehu dejin sa tykali najméd ochrany prav a zdravia zamestnancov a obmedzenia detskej prace, ochrany
Pudskych prav a boja proti diskriminacii, neskor sa do popredia dostavaju témy environmentalnej zodpovednosti,
tykajuce sa napr. dopadov vyroby vyrobkov na Zivotné prostredie, bezpeénosti spotrebitel'ov, ale i etickych otazok,
ked’ podniky zacali zavadzat’ etické kodexy spravania. Uvedené trendy formovali sucasny pristup k spolocenskej
zodpovednosti podnikov, ktory spoéiva v tom, ze podniky sa snazia do svojich aktivit integrovat’ spolo¢ensky
zaujem. Vo svete vzniklo mnoZstvo iniciativ, organizacii a dokumentov, ktoré vyrazne ovplyvnili vznik
institucionalneho zazemia pre podporu spolocensky zodpovedného spravania. Postupne sa vytvorili ramce, normy
a principy, podla ktorych dnes podniky, verejné institicie aj investori posudzuji zodpovedné spravanie.
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3.1 Vykazovanie udrzatel’nosti vychadzajtice z eurépskej legislativy

Tym, Ze sa jednotlivé aspekty problematiky trvalo udrzateIného rozvoja postupne dostali do pozornosti
nadnarodnych organizacii a vlad, dostali sa i do dokumentov (napr. Standardov, nariadeni, smernic ¢i odporucani)
tychto organizacii. Organy EU v poslednych rokoch postupne vydali a asom i priebezne aktualizovali pravne
dokumenty, ktoré tému vykazovania udrzateného rozvoja pokryvaji. Najvyznamnej$imi z nich sii smernice
(Paksiova, 2024):

- NFRD (Non-Financial Reporting Directive; Smernica o nefinanénom vykazovani; Smernica Eurdpskeho
parlamentu a Rady 2014/95/EU, ktorou sa meni smernica 2013/34/EU, pokial' ide o zverejiiovanie
nefinanénych informacii a informacii tykajucich sa rozmanitosti niektorymi velkymi podnikmi
a skupinami);

- CSRD (Corporate Sustainability Reporting Directive; Smernica Eurépskeho parlamentu a Rady (EU)
2022/2464, ktorou sa meni nariadenie (EU) &. 537/2014, smernica 2004/109/ES, smernica 2006/43/ES
a smernica 2013/34/EU, pokial ide o vykazovanie informacii o udrzatelnosti podnikov) a

- CSDDD (Corporate Sustainability Due Diligence Directive; Smernica Eurdpskeho parlamentu a Rady
(EU) 2024/1760 o nalezitej starostlivosti podnikov v oblasti udrzatelnosti a o zmene smernice (EU)
2019/1937 a nariadenia (EU) 2023/2859).

V oblasti vykazovania udrzatelnosti v EU st okrem uvedenych smernic relevantné i d’alsie pravne normy,
napr. (Paksiova, 2024):

- Nariadenie SFDR (Sustainable Finance Disclosures Regulation; Nariadenie (EU) 2019/2088
o zverejniovani informadcii suvisiacich s udrzatelnost’ou v sektore finan¢nych sluzieb);

- Nariadenie (EU) o Taxonémii (Taxonomy; Nariadenie (EU) 2020/852, ktorym sa stanovuje ramec na
ul’ahcenie udrzatelnych investicii);

- Delegované nariadenie Komisie (EU) 2021/2178, ktorym sa dopliia nariadenie Europskeho parlamentu
a Rady (EU) 2020/852 upresnenim obsahu a prezentacie informacii, ktoré maju zverejiiovat’ podniky, na
ktoré sa vztahuje ¢lanok 19a alebo 29a smernice 2013/34/EU, pokial’ ide o environmentalne udrzatelné
hospodarske ¢innosti, a upresnenim metodiky na splnenie uvedenej povinnosti zverejiiovania;

- Delegované nariadenie Komisie (EU) 2023/2772, ktorym sa dopiiia smernica Eurépskeho parlamentu
aRady 2013/34/EU, pokial’ ide o $tandardy vykazovania informacii o udrzatelnosti (The European
Sustainability Reporting Standards, ESRS standardy).

Tieto pravne predpisy maju za ciel’ podporit’ naplnenie Eurdpskej zelenej dohody a suboru opatreni na tirovni
EU proti klimatickej krize. Tieto nadnarodné legislativne Gipravy sa nasledne premietajii do narodnej uétovnej
legislativy, ¢im aktivne ovplyviiuju sicasnti podobu finanéného uctovnictva v SR.

Na vysvetlenie pravnej zavdznosti tychto pravnych predpisov si uvedme, Ze vramci pravnej upravy
vykazovania informacii o udrzatelnosti v EU existuju dve hlavné kategorie uplatiiovanych eurépskych pravnych
noriem s odliSnou pravnou silou — nariadenia a smernice. Nariadenie je vSeobecny akt zavézny v plnom rozsahu.
Nariadenie je urcené vSetkym, predstavuje pravny predpis, ktory je okamzite platny vo vsetkych ¢lenskych Statoch
rovnako ako vnatrostatne pravo a bez toho, aby museli zasiahnut' vnitroitatne organy. Smernice EU stanovuja
ciele, ktoré maju dosiahnut’ Clenské Staty ana ktorych dosiahnutie si mézu jednotlivé Staty zvolit' vlastné
prostriedky podla vlastnych preferencii a vnutrodtatnych 3pecifik. Smernice EU sa teda transponuju do
vnutroStatneho prava s moznost'ou vol'by v pripade existencie viacerych moznosti. Ustanovenia smernic sa stanti
préavne zaviznymi pre subjekty v konkrétnom ¢lenskom $tate EU aZ po ich transpozicii do pravnych noriem daného
statu. (Slosarova et al., 2011)

NFRD bola transponovand do slovenskej Uctovnej legislativy prostrednictvom zakona ¢. 431/2002 Z. z.
o uctovnictve v zneni neskorsich predpisov (d’alej len ,,zakon o uctovnictve*) s iplnou ucinnostou od roku 2017.
V sulade s touto smernicou musel subjekt verejného zaujmu, ktorého priemerny prepocitany pocet zamestnancov
za Uctovné obdobie prekrocil 500 zamestnancov uvadzat’ vo vyrocnej sprave aj nefinan¢né informacie o vyvoji,
konani, pozicii a o vplyve ¢innosti uctovnej jednotky na environmentalnu, socidlnu a zamestnanecku oblast’,
informaciu o dodrziavani l'udskych prav a informaciu o boji proti korupcii a tplatkarstvu. Smernica NFRD bola
nahradend smernicou CSRD. Smernica CSRD bola transponovand do slovenskej Uctovnej legislativy
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prostrednictvom zakona o uctovnictve. Smernica rozsirila povinnosti mnohych podnikov v oblasti vykazovania
informacii o udrzatel'nosti. Mnohé podniky preto musia prispdsobit’ svoje informacné systémy na zber, triedenie,
spracovanie i archivaciu tidajov potrebnych na vypracovanie sprav o udrzatelnosti. Nové rozsirené poziadavky
v CSRD su prisposobené réznym velkostnym skupindm podnikatel'ov a poskytuju prechodné obdobie na ich
pripravu na nové poziadavky. Od podnikov sa vyzaduje, aby zverejiovali podrobné informacie o udrzatelnosti
v sulade so Standardami ESRS. Zavéznost’ ESRS vychadza zo smernice CSRD, ktorej cielom je, aby vykazovanie
informacii o udrzateI'nosti bolo rovnako spol'ahlivé a porovnatel'né ako vykazovanie finanénych informécii.

Podniky pri vykazovani nefinanénych informacii v SR postupuji podla zakona o uctovnictve. Zatial' ¢o
vykazovanie finanénych informacii je v SR dlhodobo podrobne upravené pravnymi predpismi na Grovni opatreni
MF SR, oblast’ vykazovania nefinancnych informacii v SR nemala vytvorené presné pravne ramce vykazovania,
ktoré by zabezpecili potrebnu porovnatelnost zverejiovanych informacii. Na vykazovanie nefinan¢nych
informécii si uctovné jednotky mohli zvolit' akékol'vek celosvetovo uznavané Standardy pre rézne oblasti.
Povinnosti uctovnych jednotiek v oblasti nefinan¢nych informacii boli definované iba ramcovo, pricom konkrétna
obsahova népln i forma zverejnenia bola v kompetencii samotnej ctovnej jednotky. Je zrejmé, ze tento spdsob
vykazovania nefinan¢nych informacii nedosahoval najméd na urovni porovnavania (napr. pri rozhodovani
o investiciach) pozadovant trovei. Preto sa z dovodu zabezpeGenia porovnatelnosti pristiipilo na trovni EU ako
aj v SR kstandardizacii vykazovania tychto informécii. Cielom Standardizacie prostrednictvom CSRD
a nadvézujicich ESRS S$tandardov je, aby udaje o environmentalnom a spolocenskom vplyve podnikania boli
verejne dostupné kazdému, kto sa o tieto informéacie zaujima.

Nakolko implementdcia pravidiel tykajucich sa vykazovania informdcii o udrzatelnosti je mimoriadne
komplexnd, naro¢na a nakladnd, Europska komisia postupne pripravuje a zavadza opatrenia s ndzvom Omnibus,
ktorych cielom je zjednodusit’ regulacie v oblasti udrzatelnosti s dorazom na znizenie byrokratickej zataze pre
mensie podniky. Opatrenia sa tykaji zmien CSRD, CSDDD, nariadenia EU o taxonémii a mechanizmu
kompenzacie uhlika na hraniciach. K najzasadnej$im opatreniam patria napr.: vyrazne sa zuZuje rozsah pdsobnosti
smernice CSRD (pokles o takmer 85 %, povinnost’ sa bude vztahovat’ len na vel'ké spolo¢nosti s viac ako 1 000
zamestnancami a obratom nad 450 mil. eur); postvaji sa terminy vykazovania o dva roky; radikalne sa znizuje
objem dat, ktoré budi musiet’ podniky vykazovat’ (pokles o 70 %); zavadza sa tl'ava pre spolo¢nosti s menej nez
1 000 zamestnancami — budi mat’ pravo odmietnut’ poskytovanie informacii nad ramec dobrovolnych standardov
vykazovania; povinnost’ podavat’ spravy o zostladeni s taxonémiou EU sa bude vztahovat iba na spolo¢nosti,
ktoré spadaji do pdsobnosti legislativy CSRD (t. j. spolo¢nosti s viac ako 1 000 zamestnancami a obratom 450
mil. eur); CSDDD sa bude vztahovat’ iba na tie najvéacSie spolocnosti s asponi 5 000 zamestnancami a ¢istym
obratom 1,5 miliardy eur. (Havlikova, 2025)

V tejto suvislosti je pre podniky a finanéné institucie potrebny stabilny legislativny ramec, ktory im umozni
efektivne implementovat’ poziadavky bez castych zasadnych zmien. Aby sa totiz zabezpecila uspeSna
implementacia novych poziadaviek na vykazovanie podnikatelov, je dolezité, aby podniky presne vedeli, aké
informécie potrebuju zhromazd’ovat’ a od ktorého uctovného obdobia, aby mohli poskytovat presné informacie
podl'a smernice CSRD a suvisiacej legislativy.

3. 2 Uloha u¢tovnych odbornikov v procese poskytovania a overovania informacii o udrzatel’nosti

Aby ctovnictvo mohlo byt garanciou bezproblémovej dostupnosti relevantnych informacii o integrovanom
obraze podniku, musi pokryt’ prisun informacii tak z ekonomickej ¢innosti ako iinforméacii o ESG aspektoch
svojej ¢innosti. Neoddelite'nou sucast'ou toho je odborna a moralna vybava tych, ktori tieto informacii pripravujua
a poskytuju.

Uctovnictvo ako informaény servis zabezpe¢uju uétovni odbornici. Uétovnymi odbornikmi mozno rozumiet
$pecialistov zaoberajucich sa vedenim uctovnictva, zostavenim uctovnej zavierky, externych auditorov i internych
auditorov. Kazdy z uvedenych typov odbornikov ma svoj podiel na zverejiiovani a teda i ovplyviiovani informacii
o udrzatel'nosti. Kazdy z tychto odbornikov sa musi pripravit' na nové vyzvy, ktoré su s vykazovanim informacii
o udrzatelnosti spojené. Predsa len G¢tovnictvo je tradi¢ne spajané s finanénymi informaciami. Kym finanéné
informacie maji Gétovni odbornici priamo pod metodickou kontrolou, informacie o udrzate'nosti pochadzaji
z roznych oblasti.

Samotnt realizaciu ¢innosti spojenych so zberom, triedenim a zverejiiovanim informacii o udrzatel'nosti mézu
vykonavat’ interni zamestnanci alebo mé6ze uctovna jednotka poverit’ tymito ¢innostami int pravnicku alebo
fyzicka osobu, ¢im sa vSak nezbavuje zodpovednosti za tieto informacie. Informacie o udrzatel'nosti st sucast'ou
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vyro¢nej spravy, ktora musi poskytovat’ verny a pravdivy obraz a musi byt overena auditorom. Vzhl'adom na
komplexnost’ ¢innosti spojenych s dosiahnutim a preskimanim verného a pravdivého obrazu, zodpovednost’ za
verny a pravdivy obraz nemozeme moralne zuzit’ len na pravne vymedzenu zodpovednost’ za vedenie uctovnictva.
Dosiahnutie a preskimanie verného a pravdivého obrazu o environmentalnych, socialnych a riadiacich aspektoch
¢innosti uctovnej jednotky je vysledkom funkénej a dlhodobej spoluprdce manazérov, vlastnikov, ¢lenov
dozornych organov, kontrolorov, internych auditorov, externych auditorov, environmentalnych Specialistov,
odbornikov na socidlnu oblast’ a 'udské zdroje, expertov v oblasti riadenia, no najmé samotnych uctovnikov, ktori
obraz o uctovnej jednotke pocas celého ictovného obdobia vytvaraju.

Ucétovnik posobi ako garant kvality, spol'ahlivosti, transparentnosti, preukézatel'nosti a kvantitativnej integrity
dat, kym ostatni odbornici dodavaju vecny a analyticky zéklad informacii o udrzatenosti. Uétovnik musi
zabezpetit, aby boli pouzité ESG ukazovatele jasne definované a spol'ahlivo meratelné. Uétovnici transformuja
anasledne integruju rozmanité udaje o udrzatenosti do uctovného systému tak, aby boli porovnatelné,
auditovatelné a interpretovatelné. Ugtovnici overuji spravnost atplnost podkladov, ktoré sa zverejituju
a zabezpecuju sulad so Standardami vykazovania a napokon zodpovedaji za sprostredkovanie tychto informacii
externym pouzivatelom. Verny a pravdivy obraz je mozné dosiahnut’ a preskiimat’ len pomocou kvalifikovanych
a nezavislych odbornikov.

V tejto suvislosti sa ako kltucova pre dosiahnutie verného a pravdivého obrazu, vratane informacii
o udrzatelnosti, javi tloha etiky, postoja uctovnika, jeho umysel itGroven jeho moralneho vedomia. Podla
Hvozdarovej (2007) postoj uétovnika ako kI'i¢ového subjektu, ktory je zavisly od vlastnika a od manazmentu,
moze byt v zasade trojakého typu:

- uctovnik je plne stotozneny s uplatiiovanim vSeobecne uznavanych uctovnych zasad a kazdy svoj krok
hodnoti, ¢i je v stilade najmi so zasadou verného a pravdivého obrazu o skutocnosti a tento jeho postoj je
v sulade s postojom vlastnika a manazmentu;

- uctovnik je ochotny vyuzit’ legalne moznosti, ¢im v ramci platnej legislativy d6jde k ¢iastocnému poruseniu
zasady verného a pravdivého obrazu, napr. volbou spésobu oceilovania, odpisovej metddy, pri odhadoch
najroznejSicho typu — znehodnotenie a doba pouzivania dlhodobého majetku, emisné povolenky,
environmentalne zavizky a rezervy na uvedenie do povodného stavu, zverejnenia ohl'adom buducnosti;

- uctovnik je ochotny na prikaz manazmentu vytvorit’ uctovnu zavierku, ktord bude minimalizovat” dafnovi
povinnost’ alebo vylepsi, alebo naopak zhorsi obraz o uctovnej jednotke, ¢im timyselne a vedome porusi
zésadu verného a pravdivého obrazu. Bez pevného etického postoja sa tak zber i zverejnovanie informacii
o udrzateI'nosti 'ahko moze stat’ nastrojom marketingovej manipulécie, tzv. greenwashingu alebo interného
prispdsobovania vysledkov ocakavaniam vedenia Gctovnej jednotky.

Podl'a nasho nazoru uvedenu typologiu uctovnika mozeme rozsirit' i na fyzické ¢i pravnické osoby, ktoré
uctovnictvo zabezpecuju dodavatel'skym sposobom. Hvozdarova (2007) d’alej uvadza, ze najvacsiu skupinu tvoria
uctovnici druhého typu, ktori vdaka dokladnej znalosti pravnych predpisov dokazu optimalizovat’ niektoré
ukazovatele v stilade so zaujmami vlastnika i manazmentu, a preto st aj vlastnikmi a manazérmi ceneni najviac.

Stcasny trend uctovnictva vyzaduje vysoké naroky na schopnosti uctovnych profesiondlov. Profesiondlny
uctovnik sa v krajinach s vyspelou trhovou ekonomikou chape ako podnikovy ekonom, ktory ma dostatocné
vedomosti nielen v uctovnictve, ale aj v d’alsich stivisiacich disciplinach. NajdodlezitejSou poziadavkou na profesiu
uctovnika je popri vysokej ekonomickej odbornosti, tiez dosledne dodrziavana etika, pretoze porusenie etickych
noriem moéze mat’ vazny vplyv na transparentnost, ako aj na celkovli déveryhodnost’ ekonomického prostredia.
To plati pri ochrane zaujmov a majetku jednotlivych ekonomickych subjektov, ako aj investorov na finanénom
trhu.

Vysoké naroky na kvalitu profesie uctovnika st v priamom rozpore s legislativnymi poziadavkami na osoby,
ktoré maji zaujem poskytovat’ uctovnicke sluzby, ked’ ¢innost’ iétovnych poradcov a vedenie tiétovnictva patri aj
v sucasnosti do vol'nych zivnosti, pri ktorych sa preukazovanie odbornej ani inej spdsobilosti nevyzaduje. Riziko
odbornej nesposobilosti a nenalezitej starostlivosti hrozi najmé vtedy, ked’ i€tovna jednotka realizuje povinnost’
viest’ uctovnictvo dodavatel'skym sposobom. Absencia legislativnej regulacie md za nasledok, ze profesia
uctovnika ma na rozdiel od profesie auditorov ¢i danovych poradcov nizky status, casto spojeny s odbornou
nesposobilostou, ¢i neplnenim etickych S$tandardov profesie. Jednd sa pritom o paradox, pretoze
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profesie uctovnika i auditora su si velmi blizke. Obe profesie maju velmi podobné poziadavky na vykon
povolania, rovnaky pohlad na etiku, rovnaky predmet zdujmu i rovnaku pripravu na vykon povolania.

Ciastoéne kompenzacne voéi nedostatoénym legislativnym poziadavkam na profesiu uétovnika bol v roku
2000 v Slovenskej republike mimo legislativneho ramca z iniciativy vtedajSicho Slovenského zvidzu Gctovnikov
a v spolupraci s britskou Asociaciou certifikovanych uc¢tovnikov (Association of Chartered Certified Accountants,
dalej len ,,ACCA®) implementovany systém certifikicie G&tovnikov, ktory spiiia doélezité parametre
kvalifikaénych poziadaviek na vykon profesie uétovnik (Skultéty & Laugik, 2005). Systém ACCA je zavedeny
v 180 krajinach sveta, ma viac ako 240 000 ¢lenov a 500 000 Studentov a povazuje sa za prestiznu kvalifikaciu.
Absolventi vzdelavacieho programu maju opravnenie viest tctovnictvo pre spoloc¢nosti dodavatel'skym sposobom
alebo v pracovnopravnom vztahu. V sucasnosti sa v Slovenskej komore certifikovanych uctovnikov na principe
dobrovolnosti zdruzuji certifikovani uctovnici. Ich praktické posobenie reguluju etické pravidla formulované
v Etickom kédexe Slovenskej komory certifikovanych uétovnikov (d’alej len ,Eticky kodex SKCU*) podla
odportucani Medzinarodnej federacie uctovnikov (International Federation of Accountants, d’alej tiez ,,JFAC*)
apodla zvyklosti inych obdobnych organizacii v zahrani¢i. Systém certifikacie a vzdelavania uétovnikov je
jednoznaéne jednym z ddlezitych krokov, ktoré priblizuju uétovnikov v SR obvyklému tandardu v krajinach EU
a vytvaraju podmienky na ich uplatnenie na trhu prace v ramci EU.

Z objektivnych dovodov informacie o udrzatelnosti zverejnené vo vyrocnej sprave podliehaji auditu.
Rozhodujicu ulohu pri interpretacii a preskimani verného a pravdivého obrazu o skutocnostiach, ktoré su
predmetom uctovnictva, vratane informacii vo vyrocnej spravy, maju teda auditori. Logicky maju teda
i zodpovednost za finalnu podobu obrazu, ktory o sebe uctovna jednotka prostrednictvom zostavenej a zverejnene;j
uctovnej zavierky a vyrocnej spravy Siri. Vonkajsia kontrola u¢tovnictva uskutocnovand auditormi v podstatnej
miere prispieva ku skvalitneniu celého systému uctovnictva vratane vnuatorného kontrolného systému uctovnictva,
nakol'ko sa vyzaduje, aby externy auditor preveril systém vnutornych kontrol auditovaného podniku a odhadol
riziko vyznamnych nespravnosti v uctovnej zavierke, spdsobenych ¢i uz chybami alebo podvodmi. V procese
posudzovania tychto rizik sa auditor musi zamyslat’ nad vnitornymi kontrolami, relevantnymi pre pripravu
a vernu prezentaciu uctovnej zavierky podniku, s cielom naplanovat’ auditorské postupy zodpovedajuce danému
prostrediu. Externy auditor, podobne ako interny auditor je vnimany aj ako preventivny faktor. Externy audit je
zamerany najmi na overovanie Uctovnej zavierky ako vysledného produktu spracovania uctovnych informacii
a overovanie suladu Uctovnej zavierky s vyrocnou spravou. Interny audit hodnoti vnatorné kontrolné systémy
a prislusnym organom uctovnej jednotky a vrcholovému vedeniu poskytuje informécie, analyzy a odporacania
k lepSiemu plneniu ich uloh. Povinnost’ overovania uctovnej zdvierky auditorom je pre vybrany okruh uctovnych
jednotiek explicitne ustanovend v zadkone o uctovnictve, resp. v inom osobitnom predpise. Auditor oznamuje
vyboru pre audit hlavné zavery vyplyvajice z vykonu auditu, najmé o vyznamnych nedostatkoch vo vnutornej
kontrole G&tovnej jednotky vo vztahu k procesu zostavovania uétovnej zavierky. Uloha auditora pri audite
informéacii o udrzatelnosti spo¢iva vtom, aby nezavisle overil, ¢i s zverejnené environmentalne, socialne
ariadiace Udaje spravne, uplne, spol'ahlivé a vypracované v sulade s pozadovanymi Standardami a legislativou.
V podmienkach EU ide najmi o poziadavky vyplyvajiice zo smernice CSRD, $tandardov ESRS, pripadne inych
ramcov (napr. GRI, WEF IBC metriky, TCFD), a taxonémie EU. Auditor kontroluje nastavenie a spravnost
zverejnovanych ESG ukazovatel'ov, sposob vypoctu metrik, konzistentnost’ udajov, ako aj podklady, z ktorych
podnik vychadzal pri zverejiiovani ESG tudajov. Auditor preveruje napr. emisie COa, spotrebu energii, udaje
o zamestnancoch, diverzite, pracovnej bezpecCnosti, etike riadenia. Auditor tiez skima, ¢i mé podnik nastavené
spolahlivé systémy zberu ESG udajov, interné kontroly, metodiky merania, procesy riadenia rizik v oblasti
udrzatel'nosti. Auditor rovnako posudzuje koncept dvojitej vyznamnost, t. j. ako externé faktory udrzatelnosti
(napr. zmena klimy, nové zédkony, nedostatok zdrojov) ovplyviiuji samotny podnik, jeho finan¢nt vykonnost’,
penazné toky a trhovi hodnotu podniku a ako samotna ¢innost’ podniku, jeho produkty a dodavatel'sky retazec
vplyvaju na Zivotné prostredie, zamestnancov, lokalne komunity a spolocnost’ ako celok (napr. uhlikova stopa,
pracovné podmienky). Auditor preveruje, ¢i podnik spravne identifikoval vyznamné témy, t. j. také oblasti ESG,
ktoré maji najvacsi vplyv na podnik alebo naopak na aké oblasti ma podnik najvacsi vplyv. Vysledkom prace
auditora je sprava s uistovacim zaverom, pricom v sucasnosti sa pri vacSine ESG auditov vyzaduje obmedzené
uistenie, ale v budicnosti sa predpoklada prechod na primerané uistenie. Audit udrzatelnosti zvySuje doveru
investorov, veritel'ov i ostatnych zadujemcov o informacie, pomaha bankdm a poistovniam pri hodnoteni rizik,
znizuje riziko greenwashingu a podporuje transparentnost’ informécii poskytovanych podnikom. Auditor
nehodnoti len ciselné tdaje, ale aj kvalitu riadenia v ESG oblasti, kvalitu procesov a sposob, akym podnik
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pristupuje k udrzatel'nosti. Informacie potvrdené externym auditorom maju vyrazne vys$iu informa¢na hodnotu
a kredibilitu.

Vysledkom auditu je nazor nezavislého auditora, ze uctovna zavierka a vyrocna sprava uctovnej jednotky
neobsahuju vyznamné nespravnosti achyby. Je to zdsadnd odliSnost od uctovnika, ktory je spravidla
v zamestnaneckom pomere v u¢tovnej jednotke, a teda je zavisly jej vlastnikov. Uétovnik je obmedzovany svojou
zavislostou od vlastnika i od manazmentu, kym auditor je vo svojom rozhodovani sa pri vybere etickych postojov
nezavisly. Nazor auditora je preto pre verejnost’ zarukou, ze sa mozno na informacie z uctovnej zavierky
a vyroCnej spravy spolahnut. Auditor vyjadruje svoj nazor vo verejnom zaujme a kvalita auditu je zarukou
bezpecnosti v obchodnych vztahoch i finanénych transakciach. Aj preto s na auditorov v porovnani s uctovnikmi
uz pri vstupe do profesie kladené vysoké kvalifikacné predpoklady a nadvdzné celozivotné vzdelavanie,
samozrejme v spojitosti s uplatiovanim zakladnych etickych principov zakotvenych v Etickom koédexe auditora
Slovenskej komory auditorov (d’alej len ,, SKAU®), ktory je v stlade s Etickym kodexom IFAC.

3. 3 Etické principy ako zakladny predpoklad etického vykonu profesie ti¢tovného odbornika

Etické kodexy vo vSeobecnosti sluzia na podporu etického myslenia a konania. Etické kodexy st formou
inStitucionalizacie profesijnej etiky. V oblasti Gctovnictva a auditu v SR st to predovsetkym dva etické kodexy —
Eticky kodex SKCU a Eticky kodex SKAU. Zakladom oboch kédexov je Medzindrodny eticky kodex pre
profesionalnych uctovnikov, ktory vydadva Rada pre medzinarodné etické Standardy uctovnikov (International
Ethics Standards Board for Accountant, d’alej len ,,JESBA®). IESBA je nezavisly organ, ktory pdsobi pod zastitou
IFAC. Kodex IESBA sluzi ako celosvetovy zaklad pre etické spravanie a nezavislost. Na jeho zaklade potom
jednotlivé narodné profesijné organizacie ako napr. SKCU alebo SKAU vytvaraji a schvaluju etické kodexy pre
uctovnikov a auditorov posobiacich na Slovensku. Kodex je univerzalne postaveny na piatich zakladnych etickych
principoch — bezithonnosti, objektivnosti, odbornej sposobilosti a nalezitej starostlivosti, dovernosti informacii
a profesiondalnom spravani. (IESBA, 2025) Tieto principy vychadzaji z predpokladu, Ze uctovnici i auditori
nesluzia len ako odbornici na vedenie u¢tovnictva a jeho overovanie, ale aj ako straZzcovia dovery — osoby, ktorych
konanie ma priamy vplyv na stabilitu hospodarskeho prostredia.

Bezithonnost (Cestnost, integrita)

Cestnost’ predstavuje zékladny pilier nielen uétovnickej profesie, ale aj trvalo udrzatePného podnikania.
V praxi znamend ochotu prezentovat’ pravdivé a uplné informécie bez snahy prikraslovat’ realitu. V oblasti
environmentalnych informacii sa ¢estnost’ uplatituje predovsetkym pri odolavani tlaku zaml¢at’ negativne dopady
¢innosti podniku (napr. prekrocenie emisnych limitov, plytvanie energiou). Eticka povinnost’ uctovnika spociva
v presnej prezentacii udajov, aj ked’ su pre podnik nepriaznivé. V socialnej oblasti sa Cestnost’ prejavuje pri
zachytavani udajov o mzdovej spravodlivosti, pracovnej bezpecnosti ¢i diverzite. V oblasti informacii o riadeni sa
Cestnost’ tyka pravdivého vykazovania Struktury riadenia, konfliktov zdujmov ¢i mechanizmov interného dohl'adu.
Bez zasady Cestnosti vznikd napr. riziko tzv. greenwashingu — situacie, ked’ podnik vedome prezentuje svoju
¢innost ako udrzateln, hoci realne udaje sved¢ia o opaku. Uétovnik by mal preto pdsobit’ ako garant pravdivého
obsahu, ktory upozorni na nezrovnalosti medzi deklarovanymi ciel'mi a redlnymi ukazovatel'mi.

Pri overovani informécii o udrzatelnosti ma beztthonnost/¢estnost’ osobitny vyznam preto, ESG informacie
Casto obsahuji nefinancné ukazovatele, odhady a predpoklady, kvalitativne informécie alebo tidaje o klimatickych
rizikach ¢i socialnych dopadoch. Tieto informacie mézu byt nachylnejSie na subjektivne interpreticie alebo
greenwashing. Preto auditor musi byt’ schopny odolavat’ tlaku spoloc¢nosti a objektivne posudit’, ¢i st zverejnené
informacie pravdivé, uplné a v stlade s poziadavkami na vykazovanie udrzatel'nosti.

Objektivnost

Objektivita znamena nezévislost myslenia a nazoru. Uétovnik musi byt schopny odolavat’ tlaku vedenia &
investorov pri interpretacii hodnét, ktoré mozu ovplyvnit’ reputdciu podniku. V oblasti vykazovania informacii
o udrzatel'nosti by mal uctovnik objektivnost’ uplatnit’ najmé pri vyhodnocovani materialnych tém — ti¢tovnik by
mal posudzovat’ relevantnost’ informacii podl'a ich skutoéného vyznamu anie podla reputa¢nej vyhodnosti.
Uttovnik by mal byt objektivny aj pri vybere prezentovanych ukazovatelov, &¢im sa zarudi, Ze zverejiiované
informécie nebudu jednostranne zamerané len na pozitivne aspekty ¢innosti podniku. Objektivnost’ zaroven suvisi
s potrebou nezavislej kontroly ESG udajov. Uétovnik ako garant spol’ahlivosti informacii vystupuje ako spojovaci
¢lanok medzi poskytovate'mi udajov (manazmentom podniku) a ich overovatel'mi (auditormi).
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Objektivnost’ auditora pri overovani informacii o udrzatelnosti znamend, Ze postupuje nezaujato, bez
konfliktov z&ujmov a nedovoli, aby akykol'vek vonkajsi tlak alebo osobna predpojatost’ ovplyvnili jeho
profesionalny usudok. Auditor predchadza konfliktu zaujmov tym, Ze nesmie poskytovat’ poradenstvo pri
tvorbe informacii o udrzatel'nosti a zaroven ich overovat’, ked’ze by tak vlastne kontroloval svoju vlastnil pracu.
Vztah auditora k overovanej spolo¢nosti musi byt striktne profesionalny, bez finan¢nych, osobnych alebo
majetkovych vizieb, ktoré by mohli vzbudzovat’ zdanie nespolahlivosti. Auditor rovnako musi voci klientovi
uplatnit’ kriticky pristup, to znamena, Ze vyzaduje objektivne dokazy (napr. certifikaty o spotrebe energie,
dodavatel'ské zmluvy) a nespolicha sa na vyhldsenia spolocnosti. Pri prezentovani informacii o
udrzatel'nosti sa casto vychddza z odhadov, internych metodik a nefinancnych metrik, ktoré sa tazsie
meraji. Objektivnost’ zabezpeCuje, Ze vykazované ciele a vysledky nie st formou greenwashingu, ¢im
zainteresované strany chrani pred zavadzanim.

Odborna sposobilost a naleziti starostlivost

Princip odbornej spdsobilosti a nalezitej starostlivosti znamena kontinuitu odborného vzdeldvania a porozumenie
novym eurdpskym Standardom ESRS. V kontexte ESG vykazovania je tento princip kI'i€ovy, pretoze uctovnik
musi porozumiet’ metodikdm merania environmentalnych dopadov, musi poznat’ ukazovatele socidlnej dimenzie
(napr. fluktuaciu, rovnost’ prilezitosti, moznosti vzdelavania, bezpecnost’ a ochranu zdravia pri praci) a vediet’ ich
posudit’ a overit, potrebuje mat znalosti o mechanizmoch riadenia, Struktire organov ako aj o vnutornych
pravidlach a postupoch spolo¢nosti, ktoré zabezpecuji jej fungovanie v iplnom sulade s platnymi zakonmi
a etickymi normami, aby mohol garantovat’ logicku konzistentnost’ idajov. Odborna spdsobilost’ neznamena, ze
uctovnik musi byt expertom v kazdej oblasti ESG vykazovania, ale musi disponovat’ takou Groviiou znalosti, ktora
mu umozni rozpoznat nekvalitné alebo nespolahlivé udaje. Zaroveni v pripade pochybnosti ma povinnost’
konzultovat’ odborné otazky so Specialistami prislusnych oddeleni, ¢im prispieva k interdisciplinarnej validacii
dat.

Pri overovani informdcii o udrzatelnosti sa princip odbornej spdsobilosti a nalezitej starostlivosti prejavuje
tym, ze auditor musi disponovat’ potrebnymi znalostami, zru¢nostami a skusenost’ami na vykonanie zdkazky
a zaroven postupovat’ ddsledne, objektivne a s primeranou mierou profesionalnej obozretnosti. Auditor musi
rozumiet’ problematike udrzatelnosti, environmentalnym, socidlnym a riadiacim aspektom ¢innosti uctovnej
jednotky, poziadavkam na vykazovanie podl'a ESRS a prislusnym pravnym predpisom. V pripade, Ze v Specificke;j
oblasti (napr. emisie sklenikovych plynov, klimatické rizika, socialne ukazovatele) nema dostato¢né znalosti, moze
vyuzit' pracu experta v prislusnej oblasti. Auditor musi dokladne naplanovat’ zakazku, identifikovat' oblasti
s vy$§im rizikom vyznamnych nespravnosti v informaciach o udrzatelnosti, posudit’ procesy zberu ESG udajov
a vnutornych kontrol. Auditor sa pri svojej praci neméze spoliehat’ iba na vyhlasenia spolo¢nosti, musi aktivne
ziskavat a vyhodnocovat dokazy podporujuce vykazované udaje. Predlozené informacie musi posudzovat
kriticky a preverit ich vierohodnost’. Preto, Ze sa oblast’ udrzatelnosti rychlo vyvija, auditor je povinny priebezne
aktualizovat’ svoje odborné znalosti o novych Standardoch, metodikdch merania a regulacnych poziadavkach.
Sucasne musi zdokumentovat vykonané postupy, ziskané dokazy a odborné usudky tak, aby bolo mozné
preukazat’, ze zakazka bola vykonana s nalezitou starostlivost'ou.

Dovernost informadcii

Doévernost’ predstavuje zaviazok zachovavat’ ml€anlivost’ o informaciach, s ktorymi uc¢tovnik prichadza do
kontaktu. Vramci ESG vykazovania je tento princip mimoriadne dolezity, pretoze mnohé udaje napr.
o environmentalnych nedostatkoch, o staznostiach zamestnancov, mzdovej politike ¢i internych kontrolnych
procesoch maju citlivy charakter a ich predCasné zverejnenie by mohlo spdsobit’ ekonomickt alebo reputacnti
ujmu. Povinnost uctovnika zachovavat’ mlcCanlivost’ teda slizi dvojakému ucelu — jednak chrani integritu
spolo¢nosti a jednak buduje a zachovava ddoveru vsetkych zainteresovanych stran voci tétovnickej profesii.
V praxi sa dovernost’ uplatituje napr. pri komunikécii s externymi auditormi, pri internych kontrolach ESG dat
alebo pri tvorbe konsolidovanych sprav skupiny, kde uctovnik musi strazit’ presuny internych citlivych tdajov
v sulade s GDPR a inymi regula¢nymi poziadavkami.

Princip dovernosti pri audite informacii o udrzatelnosti znamend, ze auditor je povinny chranit’ vsetky
informéacie ziskané pocas vykonu zakazky a nesmie ich bez opravnenia zverejnit’ ani vyuZit’ vo svoj prospech alebo
v prospech tretich stran. Auditor ma pristup k mnozstvu neverejnych informacii z oblasti udrzatel'nosti, ktoré
nesmie spristupnit’ neopravnenym osobam. Pri overovani ESG informdcii méze auditor pracovat’ s idajmi, ktoré
su predmetom obchodného tajomstva, napr. sudajmi o vyrobnych procesoch, technoldégiach, investicnych
zameroch alebo stratégii dekarbonizacie. Tieto informacie podliehaji ochrane aj v pripade, Ze sa ich ¢ast’ nasledne
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premietne do zverejiiovanej spravy. Prejavom dovernosti je zabezpeCenie primeranej ochrany pracovnej
dokumentacie, elektronickych suborov a ziskanych ddékazov pred neopravnenym pristupom, stratou alebo
zneuzitim. Povinnost” dovernosti informécii ziskanych pri zdkazke nekon¢i auditorovi vydanim spravy ani
ukoncenim zmluvného vztahu s klientom, auditor je viazany mlcanlivostou aj po skonceni auditu. Dévernost’ vSak
nie je absolutna. Ak to auditorovi uklada pravny predpis, sidne rozhodnutie alebo organ dohl'adu musi ziskané
informacie zverejnit. Rovnako je auditor povinny oznamit’ i poruSenia pravnych predpisov.

Profesiondlne spravanie

Princip profesionalneho spravania uctovnika zahriuje dodrziavanie zdkonov, predpisov a Standardov, ale aj
vystupovanie, ktoré posilituje renomé profesie uctovnika. V kontexte ESG to znamena dodrziavanie poziadaviek
smernice CSRD, standardov ESRS, aktivne pdsobenie proti praktikdm, ktoré mozu viest' k manipulécii s idajmi
o udrzatel'nosti a podporu etickej komunikacie v podniku — uctovnik ma byt vzorom zodpovedného pristupu
k informaciam. Profesionalita G¢tovnika v oblasti ESG sa prejavuje aj v tom, ako pristupuje k spolupraci
s ostatnymi odbornikmi. Musi dbat o jasné vymedzenie kompetencii, spravnu dokumenticiu procesov
a zabezpecenie auditovatelnej stopy vSetkych udajov. Takto sa stdva hlavnym koordinatorom transparentnosti
medzi r6znymi funkénymi Groviiami spoloc¢nosti.

Princip profesionalneho spravania pri audite informacii o udrzatenosti znamena, ze auditor je povinny
dodrziavat’ pravne predpisy, odborné Standardy, etické poziadavky a vyhybat’ sa akémukol'vek konaniu, ktoré by
mohlo poskodit’ dobré meno auditorskej profesie alebo znizit' doveru verejnosti vo vysledky overovania. Auditor
re$pektuje poziadavky tykajlice sa nezavislosti, dokumentacie a kvality vykonanej prace. Svoje zistenia
komunikuje objektivne, pravdivo a zrozumitel'ne. Neposkytuje zavadzajtice alebo prehnane priaznivé informacie
o udrzatel'nosti, nepodporuje ani netoleruje, ked’ podnik prezentuje svoje environmentalne a socidlne vysledky
v lepSom svetle nez st v skutoénosti. V pripade, Ze zisti vyznamné nezrovnalosti alebo zavadzajuce tvrdenia, musi
na ne primerane reagovat’ vo svojom zavere. Informacie o udrzatelnosti maju sluzit’ vSetkym zainteresovanym
stranam, preto auditor musi konat tak, aby posilnil doéveru v spolahlivost vykazovanych informaécii
o udrzatel'nosti. Auditor sa musi vyhybat’ konaniu, ktoré by mohlo poskodit meno profesie, napr. neprijimat
zakazky, na ktoré nema dostatocnti odbornu spdsobilost’, nevykonavat’ ¢innosti, ktoré by mohli spochybnit’ jeho
nezavislost’ alebo objektivnost’, nevyuzivat svoje postavenie na ziskanie neopravnenej vyhody. Ked’ze audit
informécii o udrzatel'nosti je relativne novou a dynamicky sa rozvijajicou oblast'ou, auditor musi k svojej praci
pristupovat’ s primeranou odbornou zodpovednostou a priebezne si dopliiat’ svoje vedomosti.

Ziaden eticky kodex vSak na samotné zabezpelenie etického spravania nesta¢i. Etické principy dokaze
aplikovat’ iba osoba, ktora disponuje uréitymi vlastnostami. Tieto vlastnosti mdzeme rozdelit' na eticko-
profesionalne a charakterové vlastnosti. Medzi najdolezitejSie eticko-profesionalne vlastnosti UGctovnych
odbornikov zarad’'ujeme pravdivost’ a férovost, zodpovednost’, preciznost’, déslednost’, dochvilnost’ a ¢estnost’.
Medzi najdolezitejSie charakterové vlastnosti uctovnych odbornikov zaradujeme vyrovnanost, rozvaznost,
spol'ahlivost, trpezlivost, emocionalnu vyrovnanost’, vychovanost, taktnost’ ¢i nezistnost’. (Remisova, 2011)

Délezitost’ charakterovych vlastnosti pre vykon profesie ti¢tovnika bola zdéraznena uz v prvej tlacou vydanej
publikacii o podvojnej sustave, ktora pochadza z roku 1494 od talianskeho autora Lucu Pacioliho a nesie nazov
Summa de Arithmetica, Geometria, Proportioni et Proportionalita. Dielo sa okrajovo dotyka problematiky
osobnosti uctovnika, jeho charakterovych vlastnosti, pricom tieto spaja aj s etikou. (Pacioli, 2004)V nasich
podmienkach sa prvé knihy venované problematike uctovnictva objavuju az koncom 18. storoc¢ia a zaciatkom 19.
storocCia, najskor nemecké a potom ceské. Prva vysokoskolsku ucebnicu uctovnictva napisal v roku 1920 profesor
Pazourek povazovany za zakladatel'a uctovnictva u nas s ndzvom Theorie a praxe ucetnich soustav, Aj v nej autor
okrajovo spomina problematiku osobnosti Uictovnika a tiez jeho etickej vyspelosti, jeho mravnosti, moralneho
profilu a spolocenského postavenia. (Pazourek, 1920)

Zmysel pre etické konanie sa prejavi zvédcsa v situaciach, ked legislativa umoznuje uplatnit’ alternativne
riesenia. Aby Uctovny odbornik naplnil vyznam Gctovnictva z pohl'adu etiky a dosiahol stav, ze uctovna zavierka
a vyrocna sprava budu poskytovat’ verny a pravdivy obraz o Cinnosti uctovnej jednotky ajej dopadoch na
spolo¢nost’, musi byt s etickymi principmi stotozneny.

3. 4 Vzdelavanie ako faktor prevencie etickych pochybeni i¢tovnych odbornikov

Napriek snahe a tsiliu Gctovnych odbornikov konat’ v stilade s uvedenymi zakladnymi etickymi principmi,
mozu sa v praxi vyskytnit’ okolnosti, ktoré spdsobia, ze uctovni odbornici nebudu konat’ v stilade s tymito
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etickymi principmi. Medzi najzasadnejsie rizika, ktoré mézu ohrozit' dodrziavanie uvedenych principov mozno
zaradit’ napr.: uprednostiiovanie osobnych zaujmov uctovnych odbornikov nad zdujmom verejnym, chybny
usudok, ovplyviovanie klienta, resp. zamestnavatel'a, vplyv spriaznenej osoby ¢i zastrasovanie. (Meluchova &
Mateasova, 2022)

Sucasnost’ nas stale viac presviedca, ze popri odbornych znalostiach ma v ti€tovnictve a pri vykone auditu
mimoriadne silné postavenie i aplikacia zakladnych etickych principov. Prave z doévodu tzkeho prepojenia
uctovnictva a etiky je dolezité, aby etika bola neoddelitelnou sucastou vychovy avzdeldvania budutcich
1 existujucich uctovnych odbornikov. Etické vzdelavanie je sti¢astou vzdelavacieho systému profesijnych komor
ako napr. SKCU, SKAU, ale i ACCA, ktoré maju profesionalnu etiku zakomponovanu vo svojich vzdelavacich
osnovach. Odborné vzdelavanie v oblasti uctovnictva i auditorstva je rovnako doplnené o eticky rozmer i na
strednych a vysokych Skoladch ekonomického zamerania. V tomto zmysle je dolezité, Ze uz Studenti na strednych
a vysokych skolach st konfrontovani s aplikaciou etickych pristupov v konkrétnych podmienkach prace
uctovnych odbornikov, a to v nadvidznosti na vyvoj ti¢tovnictva smerom k uplatiiovaniu legislativnych ustanoveni
zékona o uctovnictve, IFRS 1ESRS vpripade =zverejiovania porovnatelnych, transparentnych
a Standardizovanych tdajov o environmentalnych, socialnych a riadiacich otazkach a tiez smerom k neustale sa
zdokonal'ujucim technickym podmienkam spracovania uétovnych informacii. Standardizicia poskytovania
finan¢nych informacii i informécii o udrzatel'nosti prostrednictvom priebezne sa zdokonal'ujiicich nadnarodnych
uprav vyzaduje Coraz preciznejsi obraz o skuto¢nosti, pouzivané nastroje su Coraz zlozitejSie, vratane nastrojov
umelej inteligencie, ich aplikacia vyzaduje nové pristupy a nové vedomosti, znalosti a zrucnosti, ¢o sucasne
znamena rozSirenie moznosti na zneuzitie tychto nastrojov. Zasadu verného a pravdivého zobrazenia skutocnosti
mozno obchadzat’ s pouzitim Coraz rafinovanejSich spdsobov, pricom dopad skresl'ovania obrazu méze mat’ na
vyvoj svetovej ekonomiky a aj ekonomiky SR neziaduce nasledky. (Hvozdarova, 2009) V studentoch je dolezité
upeviiovat’ povedomie, Ze v praxi oni ako konkrétne fyzické odborne zdatné osoby, budt tym cCinitel'om, ktorého
nazor alebo rozhodnutie, m6ze vyznamne ovplyvnit’ vernost’ a pravdivost’ obrazu o skuto¢nostiach prebiehajucich
v podniku. Pri vyucbe etiky je kI'icové, aby si Studenti osvojili schopnost’ zaujat’ etické postoje pri rieseni etickych
konfliktov a uvedomili si potrebu predchadzat’ etickym konfliktom. Osvojenie si a prijatie etickych principov, ich
aplikacia pri rozhodovani uctovnych odbornikov, ktori i¢tovnictvo vedu, zostavuji uctovnu zavierku a vyro¢nti
spravu a overuju uctovnu zavierku a vyrocnu spravu, je jednym z predpokladov zabezpecenia nepretrzitosti
pokracovania v ¢innosti podniku a nasledne i trvalo udrzateI'ného rozvoja podniku a trvalo udrzatel'ného rozvoja
celej spolo¢nosti. Studenti odchadzajuci do praxe bezpochyby maju poznat’ zdklady etického myslenia, bez ohl'adu
na fakt ¢i ich nadvézne v praxi uplatnia alebo aj neuplatnia.

4 Zaver

Vykazovanie informacii o udrzatel'nosti sa stava neoddelitel'nou sti¢ast ou vyroénych sprav, pomaha pouzivatelom
informacii, resp. zainteresovanym stranam lepsie porozumiet’ celkovym vplyvom podniku na spolo¢nost’ a zivotné
prostredie. Tieto informacie nesluZia iba na splnenie legislativnej povinnosti tctovnych jednotiek, ale predstavuja
nastroj na dosiahnutie v&d¢Sej transparentnosti a spolocenskej zodpovednosti podnikov vocéi vSetkym
zainteresovanym strandm. Splnenie si tejto povinnosti moze rovnako pomdct’ zlepsit' pristup k financovaniu
udrzatel'nych aktivit vd’aka vySSej atraktivnosti pre investorov. V tomto kontexte je tctovnictvo, ktorého sucastou
st i vyro¢né spravy, stale viac vnimané ako nastroj na vykreslenie integrovaného obrazu podniku, ktory nie je
obmedzeny iba na finan¢né ukazovatele. Vykazovanie nefinancnych informécii umoziiuje podnikom posunut’ sa
za ramec tradi¢ného merania vykonnosti a zohl'adnit’ ich prinos pre spolo¢nost’ ako celok.

Déveryhodnost’ zverejiiovanych informacii o udrzatel'nosti nezavisi len od zvolenej metodiky, ale najmi od
etickej integrity tych, ktori tieto informacie spractivaju a sprostredkuvaju, ako aj od tych, ktori ich overuji.
V kontexte informécii o udrzatel'nosti nadobuda profesijna etika osobitny vyznam, pretoze pri absencii etiky hrozi
zneuzitie vo forme greenwashingu, manipulacia s metédami vypoctu alebo zémerné zaml¢iavanie nepriaznivych
skutocnosti. Informacie o udrzatel'nosti maju totiz Specificki povahu — stt menej presne meratel'né, Casto zavislé
od odhadov, externych ukazovatel'ov ¢i kvalitativnych opisov, ich interpretacia je do velkej miery ovplyvnena
hodnotovym nastavenim podniku. Uétovnik nie je primarne tvorcom ESG udajov, tie vznikaju v prostredi
environmentalneho, personalneho ¢i riadiaceho manazmentu. Jeho prinos spociva v kompletizacii, spristupneni
a prepojeni tychto udajov s financnymi vykazmi tak, aby bolo mozné posudit’ komplexni vykonnost’ podniku.
Etickd zodpovednost’ uctovnika sa teda netyka obsahu jednotlivych ukazovatelov, ale spdsobu, akym st
spracované, overené a komunikované. Rozsirujice sa regulaéné poziadavky (CSRD, ESRS) vytvaraju potrebu
novej profesijnej identity Gctovnika, ktory sa postupne stava ,,spravcom dat o udrzatelnosti“. Tento posun si
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vyzaduje aj rozvoj etickych kompetencii, nie iba vedomosti o normach, ale aj moralneho usudku pri interpretacii
vysledkov. Uétovny odbornik je povinny zachovavat’ zakladné etické principy — bezihonnost’, objektivnost,
odbornu spdsobilost’ a nalezitu starostlivost’, dovernost’ a profesionalne spravanie. Medzi jednotlivymi zadsadami
existuju vzajomné vizby a v praxi sa uplatiiuji vo vietkych oblastiach ESG. Cestnost’ ochrafiuje pravdivost
udajov, objektivita nezavislost’ ich spracovania, odborna spdsobilost’ ich metodicku kvalitu, dovernost’ zachovava
reputaciu a profesionalne spravanie spaja vsetky dimenzie do jedného ramca transparentnej komunikéacie.
Dodrziavanie etickych principov je predpokladom pre spravnost’ a doveryhodnost’ vSetkych informaécii, ktoré
uctovny odbornik spractiva alebo overuje a tiez je zarukou, Ze informacie o udrzatel'nosti budu nielen numericky
spravne, ale aj obsahovo uprimné a spolocensky vyuzite'né. Vyznamnu tlohu pri dodrziavani etickych principov
zohravaju i osobnostné predpoklady a charakterové vlastnosti kazdého jedinca, preto je ich nevyhnutné kultivovat’
Studiom etiky naprie¢ celym vzdeldvacim systémom.

Ak by uctovnictvo stratilo eticky rozmer, hrozila by devalvacia samotného zmyslu vykazovania informacii
o udrzatel'nosti — tdaje by sa stali formélnou povinnostou, nie zdrojom relevantnych informécii pre investi¢né
a spoloCenské rozhodovanie. Preto je posiliiovanie etickej dimenzie Gctovnickej i auditorskej profesie klicové
nielen pre kvalitu zverejiiovanych informacii, ale aj pre budovanie férovej, transparentnej a zodpovednej
ekonomiky.
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KdyzZ o etice rozhoduji penize:
Jak ekonomicky tlak na média ovliviiuje novinarska
pravidla

Miroslava Sloupova!

Abstrakt: Prispévek analyzuje vztah mezi ekonomickym fungovanim médii a etickym
rozhodovanim novinafd. Vychdzi ze syntézy odborné literatury z oblasti medidlni etiky
a ekonomického fungovani médii a navazujici analyzy ptipadl popsanych v této literatute.
Soucasné medialni prostfedi, charakterizované digitalizaci, tlakem na publikacni vykon
a orientaci na metriky pozornosti, proménuje tradiéni novinaiské normy. Cilem je
identifikovat klicové oblasti, v nichz ekonomické faktory ovlivituji etiku Zzurnalistiky,
zejména v kontextu rychlosti publikace, vybéru témat a zptisobu jejich zpracovani. Prispévek
ukazuje, ze eticka dilemata nelze redukovat na individualni selhéni, ale je nutné je chapat
jako dusledek strukturalnich tlaktt medialniho trhu.

Klic¢ova slova: medialni etika, digitalizace médit, prekarizace prace.

1 Uvod

Zpravodajstvi ma ve spolecnosti zvlastni postaveni. Na jedné strané je vnimano jako bézny produkt medidlniho
trhu, na druh¢ strané vSak plni dulezitou vetejnou funkci — poskytuje informace, které lidem umoziuji orientovat
se ve spolecnosti a ¢init informovana rozhodnuti (Deuze, 2005). Kvalitni zurnalistika tak neni dilezita jen z
hlediska médii samotnych, ale i pro fungovani demokracie a vetejné debaty. Pravé v tom spociva urcité napéti:
ackoli mé zurnalistika vyznam pro celou spole¢nost, jeji fungovani je zavislé na ekonomickych podminkach
(Belsey, 1998; Moravec, 2020).

Média musi dlouhodob¢ hledat zplisoby, jak svou Cinnost financovat, a prizptisobovat se proménam trhu.
V poslednich letech se tato situace vyrazn¢ zménila v disledku digitalizace, poklesu pfijmt z reklamy a rostouci
konkurence, zejména ze strany digitalnich platforem (Albarran, 2023). V tomto kontextu vyvstava otazka, jak
tyto ekonomické tlaky ovliviiuji novinaiskou etiku. Tradi¢ni principy, jako jsou pravdivost, objektivita nebo
odpovédnost vici vefejnosti, sice ztistavaji dilezitou soucasti profesnich standardd, jejich napliovani je vSak stale
Castéji ovliviiovano praktickymi omezenimi medialniho provozu.

Cilem tohoto pfispévku je proto analyzovat, jak ekonomické podminky formuji etické rozhodovani novinata
a jak se promitaji do kazdodenni medialni praxe. Text se zaméfuje na identifikaci kli¢ovych oblasti, v nichz
dochazi ke stfetu mezi ekonomickymi pozadavky a normativnimi idealy zurnalistiky.

2 Metodika

Prispévek zaklada na syntéze odborné literatury z oblasti medialni etiky a vyzkumu ekonomického fungovani
médii a na nasledné analyze ptipadti shromazdénych v této literatute. Cilem neni empirické testovani hypotéz, ale
konceptualni uchopeni vztahu mezi ekonomickymi podminkami medialni produkce a etickym rozhodovanim
novinaiu.

Analyza probihala ve tfech krocich:

1. Identifikace klicovych ekonomickych faktort, které ovliviiuji fungovani médii (digitalizace, zména
obchodnich modeld, tlak na publika¢ni vykon ad.).

2. Analyza jejich dopadu na novinai'skou praxi, zejména ve vztahu k vybéru témat, zplisobu zpracovani
a tempu publikace.

3. Interpretace téchto zmén z hlediska medialni etiky, s diirazem na napéti mezi normativnimi ideély
a redlnou praxi.

! Univerzita Karlova, Fakulta socialnich véd, Institut komunikacnich studii a zurnalistiky, Smetanovo nabtezi 6, 110 00
Praha 1, Ceska republika, miroslava.sloupova@fsv.cuni.cz
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Vysledkem je konceptualni model rozsitujici teoretické ukotveni tématu, ktery propojuje ekonomické podminky
medialniho prostfedi s konkrétnimi etickymi dilematy.

3 Vysledky

Analyza odborné literatury zabyvajici se vztahem medialni etiky a ekonomické situace médii ukazuje, ze eticka
dilemata soucasné zurnalistiky nelze chépat izolované na urovni individualnich rozhodnuti. Novinafi jednaji
v ramci institucionalnich a ekonomickych struktur, které vyznamné ovliviiuji jejich moznosti volby. Tradi¢ni
normativni piistup, ktery zdlrazinuje osobni odpovédnost novinare, je proto nutné doplnit o strukturalni
perspektivu. Etika médii neni pouze otazkou profesnich pravidel, ale i podminek, za nichz jsou tato pravidla
aplikovana.

3.1 Ekonomicka povaha Zurnalistiky a jeji disledky

Analyza ukazuje, Zze jednim z klicovych faktorii ovlivitujicich soucasnou zurnalistiku je jeji specificka
ekonomickd povaha. Zpravodajstvi nelze chédpat jako bézny trzni produkt, protoze jeho hodnota piesahuje
individualni spotfebu a ma $irsi spoleensky dopad. Informace publikované jednim médiem se rychle stavaji
soucasti verejného prostoru, kde jsou dale Sifeny, reinterpretovany a vyuzivany dal$imi aktéry.

Tato charakteristika je zv1aste patrna v ptipad¢ vlastnich zjisténi redakei, zejména investigativni zurnalistiky.
Jak upozoriiuje Hamilton (2004), redakce, ktera investuje ¢as a zdroje do odhaleni vyznamného tématu, nasledné
sleduje, jak jsou jeji zjisténi piebirana a dale rozvijena jinymi médii. Tento proces sice prispiva k
informovanosti vefejnosti, zaroveil vSak oslabuje ekonomickou navratnost piivodni investice (Kind & Mgen,
2015). Snadna reprodukovatelnost medialniho obsahu vede k rozsifené praxi piebirani informaci mezi médii.
V online prostiedi je tento jev jesté vyrazngjsi, a to vetné situaci, kdy neni ptivodni zdroj adekvatné uveden. Jak
uvadéji Albrecht a Andreassen (2014), v zurnalistické praxi se bézné setkadvame s fenoménem ,ptjcek a
loupezi®, kdy dochazi k vyuzivani ciziho obsahu bez odpovidajiciho pfiznani autorstvi.

Tento mechanismus ma zasadni dopad na strukturu medialni produkce. Nakladna a ¢asové naroc¢na
investigativni ¢innost, ktera predstavuje jeden z pilift kvalitni Zurnalistiky, se stava ekonomicky mén¢ atraktivni.
Meédia tak celi dilematu mezi investici do originalniho obsahu a vyuzivanim jiz existujicich zdroja.

V dutsledku uvedenych faktorti se ukazuje, ze média nemohou dlouhodobé fungovat pouze na zakladé
produkce vlastniho, nakladného obsahu. Pokud by redakce vsadily vyhradné na investigativni zurnalistiku, jejich
ekonomickd udrzitelnost by byla vyrazné ohrozena. Z tohoto divodu jsou média dlouhodobé zavisla na
externich zdrojich financovani, jako jsou reklama, piedplatné nebo rizné formy vetejné ¢i soukromé podpory.
Jak shrnuje Pickard (2015), zurnalistika nikdy nebyla plné financovatelna prostfednictvim ptimych trznich
mechanismt, ale vzdy byla do ur€ité miry subvencovana.

Tato zavislost vSak ptinasi dalsi dusledky, které presahuji ekonomickou rovinu. Externi financovani miize
vyvoléavat otdzky ohledné nezavislosti médii a pfispivat k oslabovani duvéry ze strany publika (Nelson, Lewis, &
Cowley, 2024). Vnimani médii jako aktérti ovlivnénych ekonomickymi €i politickymi zajmy tak predstavuje jeden
z klicovych problémi soucasného medidlniho prostredi.

3.2 Proména obchodnich modeli a nastup metrik pozornosti

Na strukturalni limity financovani zurnalistiky popsané v pfedchozi kapitole navazuje zasadni proména
medidlniho prostiedi spojena s digitalizaci. Pokles tradi¢nich piijmt, zejména z reklamy, vede média k hledani
novych zdroju financovani a k intenzivnéj$imu zaméteni na publikum jako klicovy ekonomicky faktor (Newman
etal., 2021).

V tomto kontextu se postupné prosazuji tzv. metriky pozornosti, jako jsou zhlédnuti, sdileni ¢i mira zapojeni
uzivateld, které slouzi jako hlavni indikator ispésnosti obsahu (Cherubini & Nielsen, 2017). Tyto ukazatele vSak
nepfedstavuji pouze nastroj méteni, ale aktivné€ vstupuji do redakéniho rozhodovani a ovliviiuji, jaky obsah je
vytvaien a jakym zptisobem je prezentovan. Tradi¢ni diiraz na spolecenskou relevanci a vyznam informaci je stale
Castéji doplnovan — a v nékterych ptipadech nahrazovan — jejich schopnosti generovat publikacni odezvu. Jak
uvadéji Fischer a Jarren (2024, s.208), kritérium relevance se v digitdlnim prostfedi transformuje do podoby
schopnosti obsahu produkovat ,,kliky, zhlédnuti, lajky a sdileni“. Tento posun se promita i do formy zpravodajstvi.
Obsah je stale castéji konstruovan tak, aby byl rychle konzumovatelny, vizualné atraktivnia emocionalné
pusobivy. Novinafi jsou tak motivovani produkovat sdéleni s maximalnim dopadem v co nejkrat$im
Case, Casto za cenu zjednodusSeni nebo redukce komplexnich témat (Fischer & Jarren, 2024).
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Proména redakéni logiky je tizce spjata s SirSim procesem platformizace médii. Digitalni platformy se staly
klicovym prostiednikem mezi médii a publikem, ¢imZ zasadné ovliviiuji distribuci obsahu i ekonomické
fungovani redakei. Jak upozoriiuje Habermas (2022), dochazi k posunu od médii jako prostoru vetejné debaty k
médiim jako produkénim centrim, ktera jsou fizena logikou distribuce a spotieby obsahu. Profesni standardy se
tak castecné pfizpasobuji pozadavkiim platforem a jejich obchodnim modelim, které jsou zaloZeny na
maximalizaci pozornosti uzivateli. Vysledkem je proména role redakci: vedle tradiéni funkce vybéru a
oveéfovani informaci stale vice vystupuje do poptedi fizeni produkce obsahu s ohledem na jeho vykon v
digitalnim prostiedi.

3. 3 Etické dusledky ekonomicky podminéné produkce obsahu

Proména redakéni logiky smérem k maximalizaci pozornosti ma piimé disledky pro etickou dimenzi
zurnalistiky. Jednim z nejvyraznéjsich projevt tohoto trendu je nartist sensacionalismu a emocionalizace. Témata
s vysokym potencialem pfitahnout pozornost — zejména kriminalita, katastrofy ¢i konflikty — jsou systematicky
upfednostiiovana pted mén¢ atraktivnimi, avSak spolecensky vyznamnymi otazkami. Tento vyvoj souvisi nejen s
redak¢énimi rozhodnutimi, ale i s ocekavanimi publika, které dlouhodobé vykazuje zvySeny zdjem o kriminalni
obsah (Miller, Purcell, & Rosenstiel, 2012), a to i pfesto, ze deklarativné preferuje vyvazenéjsi zpravodajstvi
(Levin & Wiest, 2018).

Vyraznym prikladem propojeni ekonomickych tlakii a etickych dilemat je medidlni pokryti masovych streleb.
Analyzy ukazuji, Ze pachatelé téchto Cind ziskdvaji mimotfaddnou medialni pozornost, kterd miize mit i
vyznamnou ekonomickou hodnotu. Podle dat spole¢nosti mediaQuant obdrzeli pachatelé sedmi masovych Gtokt
mezi lety 2013 a 2017 medialni prostor odpovidajici ptiblizné 75 milionim dolard v podobé neplacené publicity
(Lankford, 2018). V nékterych pifipadech byla hodnota této pozornosti vyssi nez medialni pokryti znamych
celebrit. Pravé financni zisk je diivodem, pro¢ medidlni korporace vahaji s omezenim zpravodajstvi o masovych
vrazich, ptestoze tento typ zpravodajstvi vyvolava §irsi spoleCenské dopady. Intenzivni a detailni medialni pokryti
takovych ¢inlt miize pfispivat k riziku napodobného jednani, coz potvrzuji studie poukazujici na tzv. copycat efekt
(Towers et al., 2015; Kissner, 2016). Média se tak ocitaji v etickém dilematu mezi pravem vetejnosti na informace
a potencialnimi negativnimi disledky zptisobu jejich prezentace.

3. 4 Prekarizace prace a oslabeni profesni autonomie

Ekonomické zmény medidlniho prostfedi se neprojevuji pouze na urovni obsahu, ale i v pracovnich
podminkach novinatti. Rostouci tlak na vykon, rychlost a kvantitu produkce je ¢asto doprovazen nestabilnimi
pracovnimi podminkami (Rick & Hanitzsch, 2024). Tato prekarizace mize oslabovat profesni autonomii novinait
a jejich schopnost celit etickym dilematim. Omezeny c¢as na praci, tlak na publikaéni vysledky a
zavislost na organizacnich strukturach mohou vést k situacim, kdy jsou etické principy upozadény ve prospéch
operativnich pozadavkl medialniho provozu.

Tabulka 1 Vliv ekonomickych faktord na etické aspekty zurnalistiky

Ekonomicky faktor

Dopad na praxi

Eticky disledek

pokles piijmu

tlak na vykon

zjednoduSovani obsahu

konkurence médii

prebirani obsahu

oslabeni originality

digitalizace

zrychleni produkce

riziko nepfesnosti

metriky pozornosti

orientace na publikum

sensacionalismus

prekarizace prace

Casovy tlak

oslabeni autonomie

Zdroj: Vlastni prace

32



4 Zavér

Tento piispévek analyzoval vztah mezi ekonomickymi podminkami medialni produkce a etickym rozhodovanim
novinail. Ukazal, ze souCasnd Zurnalistika se nachazi v prostfedi, které je charakterizovano strukturalni
nerovnovahou mezi spoleCenskou hodnotou informaci a jejich ekonomickou navratnosti. Zpravodajstvi jako

specificky typ produktu generuje pozitivni externality, které oslabuji motivaci k produkci ndkladného, zejména
investigativniho obsahu, a zaroven podporuji jeho sekundarni siteni bez odpovidajici kompenzace.

Na tuto strukturalni slabinu navazuje transformace medialnich obchodnich modelt v digitalnim prostiedi.
Pokles tradi¢nich pfijmt vede k posileni zavislosti na publiku a k nastupu metrik pozornosti jako kli¢ového
ukazatele Gspésnosti. Tyto metriky vSak postupné prestavaji byt pouze nastrojem méfeni a stavaji se faktorem,
ktery aktivné formuje obsah i redakéni rozhodovani. Vysledkem je posun od Zurnalistiky orientované
na spolecenskou relevanci k Zzurnalistice orientované na vykon obsahu v prostfedi digitalni distribuce. Tento posun
se projevuje naristem senzacionalismu, standardizaci obsahu, oslabovanim originality i proménou pracovnich
podminek novinaru. Eticka dilemata, ktera z tohoto vyvoje vyplyvaji, proto nelze chapat pouze jako individualni
selhéni, ale jako diisledek systémového nastaveni medidlniho trhu.

Z ekonomického hlediska Ize soucasnou situaci interpretovat jako konflikt mezi dvéma typy racionality:
normativni racionalitou vefejného zajmu a trZni racionalitou maximalizace pozornosti. Zatimco prvni zdUraziuje
kvalitu, divéryhodnost a dlouhodoby spoleensky ptinos, druhda uptfednostiiuje kratkodoby vykon, méfitelny
prostiednictvim uzivatelskych interakci. Tento konflikt pfitom neni pouze teoreticky, ale ma konkrétni dtsledky
pro fungovani demokratické spole¢nosti. Pokud ekonomické podminky systematicky zvyhodnuji obsah, ktery
maximalizuje pozornost na Ukor relevance, dochazi k postupné erozi jedné z klicovych funkci médii —
poskytovani kvalitnich a ddvéryhodnych informaci. Zavérem lze konstatovat, ze diskuse o etice médii musi byt
nutné doplnéna o ekonomickou perspektivu. Bez reflexe strukturalnich podminek medialni produkce zstava etika
zurnalistiky neuplna a jeji normativni pozadavky obtizné aplikovatelné v praxi.
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Title: When money dictates ethics: How economic pressure on the media influences journalistic standards

Abstract: This paper analyses the relationship between the economic functioning of the media and the
ethical decision-making of journalists. It is based on a synthesis of the academic literature in the fields of media
ethics and the economic functioning of the media, followed by an analysis of the case studies described in this
literature. The current media environment, characterised by digitalisation, pressure to publish and a focus on
attention metrics, is transforming traditional journalistic standards. The aim is to identify key areas in which
economic factors influence journalistic ethics, particularly in the context of publication speed, the selection of
topics and the manner in which they are covered. This paper demonstrates that ethical dilemmas cannot be reduced
to individual failings, but must be understood as a consequence of structural pressures within the media market.
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Generativni Al ve vzdélavani: pomocnik, nebo
hrozba akademické integrité?

Stanislav Vesely!, Vojtéch Stehel?, Monika Hruba’

Abstrakt: Prispévek se zabyva tim, zda generativni uméla inteligence ve vysokoskolském
vzdélavani predstavuje predevsim podplrny nastroj, nebo riziko pro akademickou integritu.
Vychazi z ptehledoveé analytické syntézy sedmnécti zdroji dohledanych ve Web of Science
Core Collection v tematickych blocich zaméfenych na generativni Al, akademickou
integritu, plagiatorstvi, etiku Al, akademické psani, hodnoceni a vysokoskolské vzdélavani.
Text ukazuje, ze generativni Al pfinasi potencial pro individualizovanou podporu uceni,
rozvoj Al literacy, proménu pedagogickych postupti a revizi hodnoticich procesii. Soucasné
vsak oslabuje tradi¢ni hranice mezi podporou a nahradou studentské prace, komplikuje
autorstvi, zvySuje naroky na transparentnost a zpochybnuje spolehlivost dosavadnich
hodnoticich procest. Zavér ptispévku zdlraziuje, ze generativni Al nelze smysluplné fesit
pouze zakazem ani technickou detekci. Klicova je kombinace jasnych pravidel,
prepracovaného hodnoceni, vzdélavani v oblasti etiky Al a odpovédného zapojeni studentt i
pedagogti

Klicova slova: generativni Al, vzdélavani, akademicka integrita, vysoké skoly, etika,
autorstvi, plagiatorstvi

1 Uvod

Generativni Al vysoce ovliviiuje vysokoskolské vzdélavani a méni zavedené zpisoby, jak se znalosti piedavaji,
vytvareji, sdileji a hodnoti. Vedle toho Laflamme a Bruneault (2025) tvrdi, Ze tradi¢ni zaméfeni na plagidtorstvi a
nevhodného chovani v ramci umélé inteligence je nedostateéné a je tieba obnovit ¢i pozménit akademickou
integritu napfi¢ akademickou obci.

Uz prvni akademické reakce proto spojovaly generativni Al s dvojim ocekavanim: miize pomoci pii uceni,
tvorbé vyukovych materialii, zpétné vazbé a individualizaci vyuky (Batista et al., 2024; Gallent-Torres et al., 2023;
Jensen et al., 2025), ale zaroven muze zasadn¢€ narusit divéryhodnost odevzdavanych studentskych vykonu (Eke,
2023). Problém neni pouze technicky. Generativni Al nevytvaii jen novy typ nastroje, ale proménuje podminky,
za nichz se posuzuje samostatnost, autorstvi a odpovédnost za akademicky text. Bozkurt (2024) upozoriuje, ze v
akademickém psani vznika napéti mezi lidskou a syntetickou tvorbou, které se dotyka autorstvi, vlastnictvi,
transparentnosti i publikacni etiky. Laflamme a Bruneault (2025) proto tvrdi, ze tradi¢ni pojeti akademické
integrity zamétené hlavné na prevenci plagiatorstvi a podvadéni je v prostfedi generativni Al nedostacujici.

Tento prispévek se pta, zda generativni Al ve vysokoSkolském vzdélavani vystupuje spiSe jako pomocnik,
nebo jako hrozba akademické integrité. Cilem pfispévku je na zaklad€ prehledové analytické syntézy vybranych
zdroji z Web of Science Core Collection posoudit, za jakych podminek mtize generativni Al ve vysokoskolském
vzdélavani fungovat jako podplrny nastroj uceni a kdy naopak ptedstavuje riziko pro akademickou integritu,
autorstvi a férovost hodnoceni. Cilem je ukézat, za jakych podminek mtze byt generativni Al podporou uceni a
kdy se naopak stava rizikem pro ptivodnost, odpovédnost, transparentnost a férovost hodnoceni.

2 Metodika

Prispévek ma formu piehledové analytické studie zalozené na reSersi ve Web of Science Core Collection. Reserse
byla rozdélena do péti tematickych blokd, které odpovidaly hlavnim liniim pfispévku: akademicka integrita a
generativni Al, Al plagiarism, Al-assisted writing a autorstvi, etika Al a piehledové studie k vyuziti generativni
Al ve vysokoskolském vzdélavani.

! Univerzita Hradec Krélové, Fakulta informatiky a managementu, Rokitanského 62/26, Hradec Kralové, Ceska republika,
stanislav.vesely@uhk.cz.
2 Vysoka $kola technicka a ekonomické v Ceskych Budgjovicich, Katedra financi podniku a ekonomie, Okruzni 517/10,
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3 Univerzita Hradec Kralové, Fakulta informatiky a managementu, Rokitanského 62/26, Hradec Kralové, Ceska republika,
monika.hruba@uhk.cz
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Vyhledavani a export zaznamti z Web of Science Core Collection byly provedeny dne 23. 4. 2026. Dotazy byly
omezeny publika¢nim obdobim, vzhledem k vyvoji tématu se findlné zatazené zdroje soustiedily do let 2023-
2025.

Byly pouzity nasledujici tematické dotazy v All fields:

. Blok A: "academic integrity" AND ("generative AI" OR "generative artificial intelligence" OR GenAl
OR ChatGPT)

*  Blok B: ("Al plagiarism" OR "Al-induced plagiarism") AND education

. Blok C: "Al-assisted writing" AND ("academic writing" OR authorship OR "academic integrity")

. Blok D: ("Al ethics" OR "ethical Al use") AND (ChatGPT OR "generative AI") AND education

*  Blok E: "generative AI" AND "higher education" AND ("review" OR "claims" OR "grey literature")
Vyhledéavani bylo zameéfeno na tematickou relevanci.

Dotazy v rezimu All fields vratily ve Web of Science Core Collection tyto poéty vysledkd: blok A 1007
zaznami, blok B 20 zdznamd, blok C 45 zdznamd, blok D 202 zdznamt a blok E 286 zaznamii. Celkové tedy
tematické dotazy zachytily 1560 vysledkd, z nichz byl pro dalsi ru¢ni posouzeni vytvotfen uzsi pracovni soubor.
Do pracovni analyzy bylo exportovano celkem 180 zdznamu ve formatu Clarivate plain text: blok A 50 zaznamd,
blok B 20 zaznam, blok C 10 zdznam1, blok D 50 zaznamti a blok E 50 zaznami.. Export byl zaméfen na zdznamy
s nejvyssi tematickou vazbou na cil prispévku. Po kontrole duplicit podle DOI a nazvu zistalo v exportovaném
pracovnim souboru 173 unikatnich zaznami. Tento soubor tvofil vychozi bazi pro vybér zdroji do tematické
syntézy.

Redukce pracovniho souboru na finalni syntézu probihala ve tfech krocich. Nejprve byly posuzovany nazvy,
abstrakty a autorska klicova slova z exporti WoS. V této fazi byly vyrazeny zaznamy, které se sice tykaly
generativni Al nebo vzdélavani, ale nevztahovaly se piimo k vysokoskolskému prostiedi, akademické integrité,
plagiatorstvi, etice Al, akademickému psani, autorstvi, hodnoceni nebo institucionalnim pravidlim.

Ve druhém kroku byly ptednostné ponechany zdroje, které pokryvaly nékterou z hlavnich tematickych linii
prispévku: pfinosy generativni Al pro uceni a vyuku, rizika pro akademickou integritu, otazky autorstvi a
puvodnosti textu, limity detekce a tradi¢nich hodnoticich postupi, etické pouzivani Al a institucionalni odpovéd
vysokych skol. Soucasné byla zohlednéna cita¢ni odezva ve WoS, typ dokumentu a metodologicka povaha zdroje.
Prednost mély prehledové studie, empirické studie a konceptudlni texty s pfimou vazbou na cil pfispévku. Nizsi
cita¢ni odezva nebyla automatickym divodem k vytazeni, pokud zdroj pokryval tematickou oblast, ktera by jinak
ve finalni syntéze chyb¢la.

Ve tfetim kroku byl sestaven findlni soubor 17 zdroju tak, aby pokryval vSechny hlavni ¢asti argumentace
prispévku a soucasné nebyl tematicky nadbyteény. Do finalni syntézy proto nebyly zatazeny vSechny relevantni
zaznamy, ale pouze ty, které nejlépe podporovaly zaméfeni ¢lanku na otazku, za jakych podminek je generativni
Al ve vysokoskolském vzdélavani pomocnikem a kdy se stava rizikem pro akademickou integritu. U vybranych
textd byly informace z exporti doplnény kontrolou dostupnych fulltextti, pokud byly k dispozici.

Do finalni syntézy bylo zafazeno sedmnéct zdroji. Vysokou citaéni odezvu (TC — Times Cited) mély zejména
Chiu (2024; TC = 257), Eke (2023; TC =255), Bozkurt (2024; TC = 88), Batista et al. (2024; TC = 87), Jensen et
al. (2025; TC = 60), Gruenhagen et al. (2024; TC = 55), Bittle a El-Gayar (2025; TC = 52), Nguyen (2025; TC =
50), Gallent-Torres et al. (2023; TC = 42), Kofinas et al. (2025; TC = 40), Shailendra et al. (2024; TC = 38) a
Rasul et al. (2024; TC = 37). Tyto zdroje byly doplnény tematicky piesnymi texty Kovariho (2025), Laflamme a
Bruneaulta (2025), Lye a Lim (2024), Moore a Lookadoo (2024) a Mvondo et al. (2025), které pokryvaji etické
pouzivani ChatGPT, redesign assessmentti, Al ethics, institucionalni pravidla a podminky etického vyuziti LLM
chatboti.

Zamérem nebyla systematicka reSerSe ve smyslu uplného mapovani veskeré literatury ani metaanalyza. Cilem
bylo vytvofit argumentac¢né soudrznou syntézu relevantnich WoS zdroji pro konferencni piispévek. Limitem je
rychly vyvoj tématu, rozdilnd metodologicka povaha zatazenych textl a skutecnost, Ze ¢ast zdroji je zalozena na
review, konceptualni argumentaci nebo studentskych perspektivach, zatimco dlouhodobych empirickych studii
dopadti generativni Al na u€eni a integritu je stale méne¢.
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3 Vysledky
3.1 Generativni Al jako podpora vzdélavani

V analyzovanych zdrojich se opakuje pfedstava generativni Al jako nastroje, ktery miize posilit uceni,
individualizovat podporu a rozsifit moznosti vyuky. Eke (2023) pfipousti, Ze systémy typu ChatGPT mohou
akademické prostiedi vyznamné promeénit a soucasné vytvaieji nové naroky na ochranu akademické integrity.
Chiu (2024) spojuje budouci vyznam generativni Al s proménou ucebnich vystupl, rozvojem Al literacy,
interdisciplindrnim ucenim a assessmenty orientovanymi na praktické a aktivni ¢innosti.

Prinosy se tykaji jak studentl, tak pedagogi. Batista et al. (2024) ve své systematické reSersi ukazuji, Ze
generativni Al je v literatufe spojovana s technologickou vsestrannosti, podporou uceni a pozitivnim pfijetim ze
strany Casti studentti. Gallent-Torres et al. (2023) uvadéji jako mozné piinosy okamzitou zpétnou vazbu, tvorbu
vyukovych materidll, adaptivni uceni a interaktivitu. Tyto pfinosy vSak ve vSech pfipadech vyzaduji pedagogické
ukotveni, protoze samotna dostupnost nastroje jesté nezarucuje kvalitng€jsi uceni. Nguyen (2025) tuto pozitivni
linii dale konkretizuje: generativni Al mize podle n¢j podporovat kreativitu, efektivitu a personalizované uceni,
nema vSak nahrazovat tradi¢ni uceni ani oslabovat kritické mysleni. Dtiraz klade na spolupraci cloveka a Al rovny
pfistup, ochranu soukromi, Al literacy a pfipravu pedagogl i studentl na odpovédné pouzivani téchto nastroju.
Shailendra et al. (2024) k tomu pfidavaji institucionalni rovinu: zavadéni generativni Al do kurikula podle nich
vyzaduje vyjasnéni roli managementu, pedagogti, studentti a dalSich aktérti, nikoli jen individudlni rozhodovani
jednotlivych vyucujicich. Jensen et al. (2025) upozoriuji, Ze rana debata po nastupu ChatGPT c¢asto ramovala
generativni Al jako katalyzator jiz existujicich agend, napiiklad reformy hodnoceni, personalizace a inkluze.
Takové pojeti je uzitecné, protoze generativni Al nepfinasi pouze izolovany technologicky problém. Zviditeliiuje
slab4 mista dosavadniho vysokoskolského vzdélavani, zejména tam, kde hodnocenti stoji na rutinni produkci textu
bez dostate¢né vazby na proces uceni.

Pomocnicka role generativni Al je proto podminéna. Pfinos neni dan samotnou technologii, ale tim, zda je
vyuziti nastroje spojeno s aktivnim ucenim, ovéfovanim vystupti a reflexi postupu. Pokud student pouziva
generativni Al pouze k tomu, aby rychle ziskal hotovy text, nastroj se z podpory stdva nahradou vykonu. Pokud
jej v8ak pouziva k formulaci otazek, porovnani vysvétleni, zpétné vazbé nebo kontrole struktury argumentu, mize
posilovat proces uceni.

3.2 Rizika pro akademickou integritu, autorstvi a piivodnost

Vedle pfinost viak zdroje jednoznaéné upozoriuji na rizika pro akademickou integritu. Eke (2023) konstatuje,
ze generativni Al miize akademické prostfedi obohatit, ale zpisob jejiho pouziti miize zaroven podkopavat
akademickou integritu. Bittle a El-Gayar (2025) ve své systematické reSersi shrnuji, ze generativni Al mutize
zvySovat efektivitu a zapojeni studentti, souc¢asné vSak piedstavuje vyznamné riziko akademické nepoctivosti.

Zasadni je posun od tradi¢niho plagiatorstvi k $ir§im otazkam puvodnosti a odpovédnosti. Generativni Al
dokaze vytvofit text, ktery nemusi byt prostou kopii ciziho dila, pfesto ale nemusi pfedstavovat samostatny vykon
studenta. Bozkurt (2024) proto zduraziuje potfebu transparentniho vykazovani pouziti generativni Al v
akademickém psani a upozoriiuje na nejasné hranice mezi spolupraci, spoluautorstvim, editaci a syntetickou
produkci textu. Laflamme a Bruneault (2025) rozsifuji tuto debatu o argument, ze akademicka integrita nemtize
byt v dob¢ generativni Al redukovana na kontrolu plagidtorstvi. Podle nich je tfeba rozvijet kulturu akademické
integrity, ktera zahrnuje kompetence v oblasti etiky Al, schopnost kriticky posuzovat technologické vystupy a
védomi odpovédnosti za pouzity obsah. Etické pouzivani Al je tedy otazkou usudku, nikoli pouze otazkou dodrzeni
formalniho zdkazu. Rasul et al. (2024) navrhuji v této souvislosti celostni ramec akademické integrity pro éru
GenAl, ktery rozlisuje odpovédnost studentli, pedagogt a instituci. Jejich studie zdaraziuje, ze feSeni nema stat
na jednom opatfeni, ale na kombinaci strategii od kolaborativniho ueni az po komplexni institucionalni politiku
GenAl. Zaroven upozoriuji, Ze implementace takového ramce nardzi na finanéni, strategické, provozni a kulturni
bariéry. Pro vysoké Skoly to znamenad, Ze akademickou integritu nelze oddélit od organizac¢nich podminek, kapacit
a kultury dané instituce.

Tento posun je pro vysoké skoly zasadni, protoze tradi¢ni jazyk akademickeé integrity ¢asto vychazi z modelu,
v némz je problémem pfevzeti ciziho textu. Generativni Al ale vytvafi text novy, a proto se otazka presouva k
tomu, kdo vykonal intelektudlni praci, kdo ruc¢i za vysledek a zda je Ctendf nebo hodnotitel informovan o
technologické asistenci. Pravé v tomto bodé se akademicka integrita propojuje s etickou kompetenci a
transparentnosti.
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3.3 Detekce a limity tradi¢niho hodnoceni

Velmi silnou linii analyzovanych zdroji je problém hodnoceni. Gruenhagen et al. (2024) na zakladé¢ Setfeni mezi
337 australskymi vysokoskolskymi studenty ukazuji, ze vice nez tietina respondentt pouzila chatbot jako podporu
pii posuzovani a ne vsichni takové pouziti nutné vnimaji jako poruseni akademické integrity. Z toho vyplyva, ze
instituce nemohou spoléhat jen na ptedpoklad, ze hranice mezi dovolenou pomoci a podvadénim je studentim
samoziejma.

Kofinas et al. (2025) jdou jesté dal a empiricky zpochybniuji predstavu, ze autentické hodnotici metody samy
0 sob¢ ochrani akademickou integritu. Jejich zjisténi naznacuji, Ze hodnotitelé obecné nedokazou spolehlivé
rozlisit prace s generativni Al od praci bez ni a Ze autenticita ukolu sama nezarucuje ochranu pfed Al asistenci.
Autofi proto doporucuji piesun pozornosti od samotného vystupu k procesu, performativnim prvkiim, socialné
zkuSenostnimu uceni a relevanci k pracovni praxi. Tento zavér podporuji také Chiu (2024) a Batista et al. (2024),
ktefi upozoriiuji na potiebu novych typt hodnoticich procest, Al literacy a pedagogickych strategii. Detekce mize
byt dil¢i soucasti institucionalni reakce, ale nemiize byt jejim jaddrem. Pokud Ize generativni Al pouzit k produkci
textu, ktery projde béznym hodnocenim, potom je problém hloubéji v designu uloh a v tom, co maji hodnotici
procesy ve skutecnosti méfit. Lye a Lim (2024) tento argument zpfesiuji v oblasti redesignu hodnoceni. Vedle
plagiatorstvi a podvadéni upozoriuji také na rizika zkreslenych, diskrimina¢nich nebo halucinovanych vystupt
generativni Al. Navrhuji princip Against, Avoid and Adopt, tedy rozliSovani situaci, v nichz je vhodné pouziti Al
odmitnout, obejit vhodnym navrhem tulohy, nebo naopak pedagogicky zaélenit. Dulezité je jejich varovani, ze
zavod ve zbrojeni proti generativni Al a pouhé policejni pojeti kontroly nefesi zakladni slabiny hodnoceni.

Praktickym disledkem je nutnost odlisit tfi roviny institucionalni reakce. Prvni rovinou je formulace pravidel:
studenti musi védét, kdy je pouziti Al dovoleno, kdy je nepfijatelné a jak ma byt pfizndno. Druhou rovinou je
navrh uloh: zadani ma smétovat k procesu, kontextu, argumentaci a obhajob¢ postupu. Tteti rovinou je vzdélavani:
studenti 1 pedagogové potiebuji rozumét limitim generovanych vystupt, riziku chyb a odpovédnosti za pievzaté
navrhy.

3.4 Etika Al a institucionalni odpovéd’ vysokych Skol

Institucionalni odpovéd’ by proto neméla byt zalozena pouze na zakazech. Kovari (2025) v textu zaméfeném
na etické pouzivani ChatGPT zduraziiuje potfebu jasnych pravidel, Upravy zadani, kreativnich a
personalizovanych uloh a promyslenych assessmenti. Podobné Gallent-Torres et al. (2023) spojuji integraci
generativni Al s nutnosti sladit inovaci, eticka pravidla a politiky akademické integrity.

Mvondo et al. (2025) ukazuji, Ze etické pouzivani LLM chatbotd v prostfedi vysokych skol neni ur¢ovano
pouze znalosti pravidel. Ve svém modelu pracuji s etickym klimatem, etickym dohledem, moralnim védomim,
sebedlvérou pii pouzivani chatbot, povédomim o pravidlech a vnimanym rizikem detekce nebo sankci. Jejich
zjisténi podporuji Sirsi zaver, ze etické jednani se nevytvari pouhou existenci pravidel, ale kombinaci prostfedi,
kompetenci, dohledu a osobniho usudku. Bittle a El-Gayar (2025) doporucuji posilit digitalni gramotnost a rozvijet
robustni nastroje pro fizeni dvojiho dopadu generativni Al. Laflamme a Bruneault (2025) pak tento pozadavek
posouvaji smérem k etické kompetenci celé akademické komunity. Vysoké skoly by tedy mély vytvaret pravidla,
ktera nejen zakazuji nepfijatelné pouziti, ale zaroven vysvétluji, kdy je Al legitimni podporou, jak ma byt pouziti
priznano a kdo nese odpovédnost za vysledny text. Moore a Lookadoo (2024) dopliuji tuto rovinu praktickym
dirazem na komunikaci pravidel. Analyza sylabovych a institucionalnich politik podle nich ukazuje, ze pravidla
maji byt psana s ohledem na cilové publikum, srozumitelné a opfena o strategie podporujici etické vyuzivani Al v
akademickém i profesnim prostfedi. Nguyen (2025) k tomu ptidava, ze vysoké skoly musi soucasné chranit
akademickou integritu, soukromi a rovny pfistup a rozvijet Al literacy. Nestaci tedy mit pravidlo v dokumentu;
pravidlo musi byt pedagogicky vysvétlené, pouzitelné v konkrétnich kurzech a doplnéné podporou pro vyucujici.

Instituce proto stoji pied ukolem vytvofit spiSe kulturu odpovédného uzivani nez jen katalog zakazli. Zakaz
muze byt v neékterych situacich opravnény, naptiklad u tloh, jejichz cilem je ovéfit samostatné zvladnuti konkrétni
dovednosti. Obecné vsak nestaci, protoze studenti se s generativni Al setkavaji mimo vyuku a budou ji pouzivat i

v profesnim prostfedi. Smysluplnéjsi je naucit je rozliSovat mezi podporou, spolupraci, editaci a nepfiznanou
nahradou vlastni prace.

4 Zavér
Vysledkem piispévku je zjisténi, Ze generativni Al sama o sob& nepfedstavuje ani jednoznacny piinos, ani
jednoznaénou hrozbu, rozhodujici je zpisob jejiho zaclenéni do vyuky, transparentnost jejiho pouziti, podoba
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hodnoticich uloh a uroven etické a digitalni kompetence studentll i pedagogl. Z analyzovanych WoS zdroju
vyplyva, Ze jeji dopad zavisi na kontextu pouziti, typu tlohy, kvalité institucionalnich pravidel, urovni Al literacy
a schopnosti studentll i pedagogti reflektovat etické dusledky technologické asistence. Pokud je Al pouzivana
transparentné, pedagogicky ukotvené a s odpovédnosti za vysledny obsah, miize podporovat uceni, zpétnou vazbu
a rozvoj novych kompetenci. Riziko vznika tehdy, kdyZ generativni Al nahrazuje vlastni intelektualni vykon
studenta, kdyz neni jeji pouziti ptiznano nebo kdyz instituce zachovavaji hodnotici zptisoby, které 1ze snadno obejit
produkci piesvédCivého textového vystupu. V takovém prostiedi se akademicka integrita neoslabuje jen
jednotlivym podvodem, ale i ztratou divéry v to, co odevzdand prace skuteéné vypovidd o znalostech a
schopnostech studenta.

Nejptesveédcivejsi odpovedi proto neni prosty zédkaz ani vira v technickou detekci. Vysoké Skoly potiebuji
kombinaci jasnych pravidel, transparentniho pfiznavani Al asistence, zmény hodnoticich procesti, drazu na
proces uceni, systematického vzdélavani v oblasti etiky Al a podpory pedagogti pii pfepracovani zadani.
Generativni Al tak mtze byt pomocnikem pouze tehdy, pokud je zaclenéna do akademické praxe jako nastroj
podiizeny uceni, odpovédnosti a kultufe akademické integrity.
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Title: Generative Al in education: helper, or threat to academic integrity?

Abstract: The paper addresses whether generative artificial intelligence in higher education primarily represents
a supportive tool or a risk to academic integrity. It is based on a review-analytical synthesis of seventeen sources
retrieved from the Web of Science Core Collection in thematic blocks focused on generative Al, academic
integrity, plagiarism, Al ethics, academic writing, assessment and higher education. The text shows that generative
Al brings potential for individualized learning support, the development of Al literacy, the transformation of
pedagogical practices and the revision of assessment processes. At the same time, however, it weakens traditional
boundaries between support and replacement of student work, complicates authorship, increases demands for
transparency and calls into question the reliability of existing assessment processes. The conclusion of the paper
emphasizes that generative Al cannot be meaningfully addressed solely through prohibition or technical detection.
A combination of clear rules, redesigned assessment, education in Al ethics and responsible involvement of both
students and educators is key

Keywords: generative Al, education, academic integrity, higher education institutions, ethics, authorship,
plagiarism
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Ethical Aspects of Digital Marketing in the Fast
Fashion Industry: A Consumer Behaviour
Perspective

Lucia Almaksus'

Abstract: The paper analyses ethical aspects of digital marketing in the fast fashion segment
in the context of consumer behaviour. The aim is to identify ethical implications of marketing
tools and examine the gap between declared consumer attitudes and actual behaviour. The
research is based on a quantitative survey conducted on a sample of 2210 respondents and is
complemented by examples of selected brands. The results indicate a significant influence of
influencer marketing, personalization, and social media on purchasing decisions, confirming
the existence of a gap between sustainability preferences and price-oriented behaviour. The
paper identifies key ethical challenges, including manipulation, lack of transparency, and
greenwashing, and outlines implications for future development.

Keywords: Digital marketing - Fast Fashion - Consumer Behaviour - Ethical issues

1 Introduction

Digital marketing currently represents one of the most significant factors influencing consumer behaviour within
the fashion industry (Ewis & Abdou, 2025). The development of social media, influencer marketing, algorithmic
advertising, personalization, and data-driven communication has fundamentally transformed the relationship
between brands and consumers. These changes have become particularly evident within the fast fashion segment,
which is characterized by high trend sensitivity, short product life cycles, and intensive use of digital
communication channels (Chaffey & Chadwick, 2022).

Companies such as Shein, H&M, and the Inditex Group (Zara, Bershka, Stradivarius, Oysho, and Massimo
Dutti) no longer compete solely through pricing strategies, but increasingly through the effectiveness of their
digital marketing strategies. Current marketing activities within these companies are based on influencer
marketing, behavioural targeting, algorithmic product recommendations, personalized content, and emotionally
oriented communication, reflecting the latest trends outlined in the Marketing 6.0 framework (Kotler et al., 2025).

With the growing importance of digital marketing, ethical aspects of marketing communication have also
become increasingly significant. Academic discussion is progressively focused on issues related to consumer
behaviour manipulation, greenwashing, insufficient transparency of production processes, promotion of excessive
consumption, and conflicts between brands’ declared values and their actual business practices (Uchanska,
Bieniusiewicz & Obloj, 2023).

Contemporary consumers increasingly declare interest in sustainability, transparency, and corporate social
responsibility. However, the economic performance of companies operating within the fast fashion segment
suggests that consumer purchasing decisions continue to be strongly determined by price, trend relevance, product
accessibility, and the intensity of digital marketing communication (Gardarsdéttir, Andradottir & Thorsteinsson,
2020). In academic literature, this phenomenon is referred to as the “value—action gap,” describing the discrepancy
between consumers’ declared values and their actual purchasing behaviour (Peeters, van der Werff & Tromp,
2022). The fast fashion segment therefore represents an appropriate empirical environment for examining the
extent of value conflict. If companies emphasizing sustainability communication do not achieve relatively stronger
economic performance compared to price-oriented competitors, it may be assumed that consumers’ price
rationality outweighs the normative influence of sustainability communication.
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The aim of the paper is to analyse ethical aspects of digital marketing within the fast fashion segment in the context
of consumer behaviour and to identify the factors that most significantly influence consumer purchasing decisions.
The paper also includes a comparison of selected global fashion brands and an interpretation of the discrepancy
between consumers’ declared attitudes and the economic reality of the market.

The theoretical background provides a foundation for the empirical examination of the relationship between
the declared importance of brand value attributes and the actual determinants of consumer behaviour within the
digital environment. Despite the growing number of studies focused on sustainable consumption and digital
marketing, the effectiveness of sustainability communication in price-oriented markets remains insufficiently
explored. Existing studies primarily concentrate on individual determinants of consumer value conflict, while less
attention is devoted to segments characterized by high price elasticity and intensive competition. Within such
market conditions, the effectiveness of sustainability communication may be significantly constrained by
economically rational consumer behaviour and the dominance of price-related factors in purchasing decisions.
This identified theoretical gap therefore creates space for empirical verification of the relationship between
consumers’ declared values and their actual position within the purchasing decision-making process in the fast
fashion segment.

2 Aim and methods

The research focuses on examining the relationship between the declared importance of brand values, including
environmental and social responsibility, and the actual determinants of purchasing behaviour in the digital
environment.

The study is based on four main research questions:
e RQI1: Does digital marketing influence purchasing decision-making within the fast fashion segment?
e  RQ2: Do ethical values and sustainability represent significant factors in consumer purchasing decisions?
e RQ3: Which fashion brands are perceived by consumers as the strongest in the field of digital marketing?
o RQ4: Is there a discrepancy between consumers’ declared values and their actual purchasing behaviour?

The empirical part of the study is based on quantitative research conducted through an online questionnaire
survey aimed at examining the influence of digital marketing on consumer behaviour within the fast fashion
segment. The research was carried out in 2025 using an electronic questionnaire distributed through social media
platforms and digital communication channels. The study focused on identifying factors influencing consumer
purchasing decisions, perceptions of authenticity in marketing communication, the significance of influencer
marketing, and respondents’ attitudes toward ethics, transparency, and sustainability of fashion brands. The
questionnaire consisted primarily of closed-ended questions and Likert-scale items. One open-ended question was
also included.

The research additionally incorporated a comparison of selected global fast fashion companies — Shein, H&M,
and the Inditex Group — in the context of digital marketing, brand reputation, and consumer perception.

Research Sample

The research sample consisted of 2,210 respondents. The majority of participants were women, representing 98%
of the sample. The dominant age categories were respondents aged 26—30 years (31.8%) and 21-25 years (30.5%).
The predominance of female respondents is related to both the nature of the examined issue and the method of
questionnaire distribution. The fast fashion segment has long been primarily oriented toward female consumers,
while women also represent a key target group for fashion brands and influencer marketing within social media
environments. The higher representation of women also corresponds with current digital marketing trends, where
women demonstrate higher levels of interaction with fashion-related content, influencers, and online shopping
platforms. Despite the dominance of female respondents, the research sample can be considered relevant given the
nature of the examined topic and the specific characteristics of the fast fashion segment.

In terms of educational structure, the most significant groups consisted of respondents with completed
secondary education with graduation examination (38.9%) and respondents with university education at the
second-degree level or higher (38.9%). Participants were selected using convenience sampling through social
media environments and the digital channels of a female influencer operating in the Slovak Republic. The research
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sample primarily consisted of consumers actively using social media and online shopping platforms, which
corresponds with the nature of the research topic.

Data Processing and Interpretation

Descriptive statistical methods were used for data evaluation. To assess the extent of value conflict, a
comparative analysis was conducted between respondents’ declared interest in brand values and indicators of
actual purchasing behaviour. Relationships between selected variables were analysed using cross-tabulation and
correlation analysis.

The questionnaire also included one open-ended question, the responses to which were subsequently processed
through manual categorization according to brand names. Different graphical or linguistic variations of brand
names were unified and aggregated into single categories.

The interpretation of the findings also included a comparative analysis of selected fast fashion companies in
terms of their digital marketing strategies, brand reputation, and economic performance. The results were further
interpreted in relation to the discrepancy between respondents’ declared attitudes and their actual consumer
behaviour within the context of the “value—action gap” phenomenon.

3 Results

The research findings were interpreted in the context of the four research questions formulated in the
methodological section of the paper. At the same time, the interpretation of the results connects the quantitative
findings with the current economic reality of the fast fashion market and the digital marketing strategies of selected
companies.

RQ1: Does digital marketing influence purchasing decision-making within the fast fashion segment?

The findings confirmed that digital marketing represents a significant factor influencing consumer purchasing
decisions in the fast fashion segment. A total of 46.7% of respondents stated that they purchase fashion products
through a combination of online and offline channels, while 39% primarily prefer online shopping. These results
indicate the growing importance of digitalization within the purchasing process and the increasing relevance of
omnichannel strategies in the fashion industry.

The research also demonstrated a high level of exposure to digital advertising among respondents. Nearly half
of the respondents (46.9%) reported that they occasionally purchase products based on digital advertising. At the
same time, 43.7% of respondents declared regular interaction with products or brands through digital marketing
content.

Influencer marketing was identified as the most significant digital marketing tool. The findings further suggest
that consumers do not automatically perceive the largest influencers as the most trustworthy. As shown in Table
1, the strongest influence on purchasing decisions was associated with influencers with audiences ranging from
50,000 to 250,000 followers (32.9%). This finding highlights the growing importance of authenticity, credibility,
and relatability in digital marketing communication.

Table 1 Correlation between influencer size and frequency of clicks/purchases

Variables
r p- value Interpretation
Influencer size x click 0,06 <0,05 Weak but statistically significant relationship
frequency
Inﬂuer}cer size x purchase after 0,04 <0,05 Weak but statistically significant relationship
advertisement

Source: Own processing based on quantitative research, 2025

Based on the findings, it can be concluded that digital marketing significantly influences consumer decision-
making within the fast fashion segment and represents one of the key determinants of fashion brands’
competitiveness.

RQ2: Do ethical values and sustainability represent significant factors in consumer purchasing decisions?

The research findings suggest that respondents declare an increasing interest in ethics, transparency, and
sustainability; however, these factors do not yet represent dominant determinants of actual purchasing behaviour.
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As illustrated in Figure 1, only 13% of respondents stated that they actively monitor brand values such as
sustainability, transparency, corporate social responsibility, or overall company orientation. Nearly half of the
respondents reported paying attention to these factors only occasionally (49.2%).

Figure 1 Consumer Interest in Brand Values and Sustainability Activities

= Occasionally
No

Yes

I cannto assess

Source: Own processing based on quantitative research, 2025.

A significant finding of the research was that, despite respondents’ declared interest in ethics and sustainability,
consumer preferences continue to be primarily influenced by trendiness, price, emotional attractiveness, and
product accessibility. The findings therefore indicate the existence of a discrepancy between consumers’ declared
values and their actual purchasing decisions. This phenomenon corresponds with the concept of the “value—action
gap,” referring to the inconsistency between consumers’ stated attitudes and their real market behaviour. Although
consumers express growing concern for ethical and environmental aspects of the fashion industry, the economic
reality of the market suggests that these factors are not yet decisive determinants in the purchasing process. The
results further indicate that marketing communication focused exclusively on sustainability does not automatically
lead to stronger brand preference or increased market competitiveness.

RQ3: Which fashion brands are perceived by consumers as the strongest in digital marketing?

Zara/Inditex achieved the highest evaluation of digital marketing effectiveness, with an average rating of 2.75.
Respondents perceived the group’s marketing communication as more aesthetically consistent, trend-oriented, and
visually attractive compared to competitors.

H&M achieved an average rating of 2.58. The findings suggest that despite the company’s strong emphasis on
sustainability and reputational repositioning, it struggles to maintain the same growth dynamics as more trend-
driven and agile competitors.

The lowest digital marketing rating was assigned to Shein (2.28), despite the company being one of the most
economically successful entities within the online fashion segment. Respondents frequently associated the brand
with negative perceptions related to fast fashion, greenwashing, and a lack of transparency in production processes.

The comparative findings further indicate that consumers respond more positively to brands capable of
effectively combining trend relevance, aesthetics, emotional branding, and strong digital visibility.

RQ4: Is there a discrepancy between consumers’ declared values and their actual purchasing behaviour?

The research findings confirmed the existence of a significant discrepancy between consumers’ declared values
and their actual purchasing behaviour. This paradox was most visible in the case of Shein. Although respondents
expressed negative attitudes toward the fast fashion segment, greenwashing, and non-transparent production
practices, Shein simultaneously remains one of the most economically successful fashion companies in the online
environment and represents a dominant actor within the ultra-fast fashion segment in 2025.

In contrast, H&M, which has long built its communication strategy around sustainability, transparency, and
corporate social responsibility, has gradually been losing momentum compared to more aggressive and trend-
oriented competitors. The findings therefore suggest that consumer decision-making continues to be significantly
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determined by price, trendiness, emotional marketing appeal, and the digital visibility of brands, while ethical
aspects of marketing communication do not yet represent dominant purchasing determinants.

The research conducted on a sample of 2,210 respondents thus confirmed the existence of the “value—action
gap” phenomenon within the fast fashion segment and highlighted the conflict between consumers’ declared
attitudes and the economic reality of the fashion market.

4 Conclusion

The research findings revealed a significant discrepancy between consumers’ declared values and their actual
purchasing behaviour within the fast fashion segment. Despite the growing public discourse surrounding
sustainability, ethics, and transparency in the fashion industry, consumer decision-making continues to be largely
driven by price, trend relevance, emotional attractiveness, and the intensity of digital marketing communication.

The sample of 2,210 respondents confirmed that digital marketing represents a dominant factor influencing
consumer behaviour in the online environment. Influencer marketing and personalized digital content play a
particularly important role, while respondents showed a preference for communication perceived as authentic and
for influencers with medium-sized audiences. An important finding of the study is the identification of a paradox
between the reputational perception of brands and their economic performance. The continuously increasing online
sales performance of Shein does not fully correspond with current digital marketing trends emphasizing
transparency, ethics, and reputational credibility. In contrast, H&M allocates considerable attention to reputational
repositioning; however, it does not achieve comparable growth dynamics to more trend-oriented competitors.

The findings therefore suggest that the currently dominant trends in digital marketing within the fast fashion
segment do not yet create substantial pressure toward transforming consumer behaviour in favour of more
sustainable consumption. Although consumers increasingly declare interest in ethical and sustainability-related
aspects, these values do not yet represent decisive determinants in the purchasing process of fashion products.

The contribution of the paper lies in connecting ethical aspects of digital marketing with an empirical analysis
of consumer behaviour and the economic realities of the fast fashion market. At the same time, the paper highlights
the need for deeper examination of the “value—action gap” phenomenon within the digital environment of social
media and influencer marketing.

References

Acatrinei, C., Apostol, IG., Barbu, LN., Chivu, RG., Orzan, MC. (2025). Artificial intelligence in digital
marketing: Enhancing consumer engagement and supporting sustainable behavior through social and mobile
networks. Sustainability, 17 (14), https://doi.org/10.3390/sul 7146638

Al Aghbari, S., Mohammed A., Zubairu N., Rahman, NSFA. (2025). Exploring the social and environmental
performance in fast-fashion supply chains: a comparative analysis between MNCs and SMEs. International
Journal of Productivity and Performance managment, 74(8), 2932-2958 , https://doi.org/10.1108/IJPPM-05-
2024-0342

Anh, NQ. (2025) Why consumers boycott fast fashion: the rolle of environmental concern and sustainability
awareness. Discover Sustainability, 6(1), https://doi.org/10.1007/s43621-025-01915-1

Arriaga, JLD., Pretel- Jimenez, M., Ruiz-Vifals, C. (2025). From Fast fashion to shared sustainability: The role
of digital communication and policy in generation Z’s consumption habits. Sustainability, 17(18),
https://doi.org/10.3390/sul7188382

Baena, V. (2024). The shift from fast fashion to socially and sustainable fast fashion: The pivotal role of ethical
consideration of consumer intentions to purchase Zara. Environmental Managment, 31(5), 4315-4328,
https://doi.org/10.1002/csr.2803

Cuhadaroglu, T. (2017). Choosing on influence. Theoretical Economics. 12 (2), 447-492,
https://doi.org/10.3982/TE2170

De Oliveira, LG., Miranda, FG., Dias, MAD. (2022). Sustainable practices in slowe and fast fashion stores: What
does the customer perceive? Cleaner engineering and technology, 6,
https://doi.org/10.1016/j.clet.2022.100413

Hageman, E., Kumar, V., Duong, L., Kumari, A., McAuliffe, E. (2023). Do fast fashion sustainable business
strategies influence attitude, awareness and behaviours of female consumers? Business Strategy and the
Environment, 33(2), 1081-1098, https://doi.org/ 10.1002/bse.3545

45


https://doi.org/10.1108/IJPPM-05-2024-0342
https://doi.org/10.1108/IJPPM-05-2024-0342
https://doi.org/10.3982/TE2170
https://doi.org/10.1016/j.clet.2022.100413

Hamlin, RP., McNeill, LS. (2023). Marketing Tactics for sustainable fashion the circular economy: The impact
of ethical labels on fast fashion choice. Sustainability, 15 (13), https://doi.org/10.3390/sul51310331

Herold, PI., Prokop, D. (2023). Is fast fashion finally out of the season? Rental clothing schemes as
asustainable and  affordable alternative to  fast fashion.  Geoforum,  https://doi.org/
10.1016/j.geoforum.2023.103873

Chaffey, D., Chadwick, F. (2022). Digital Marketing: Strategy, Implementation and Practice. 8th Edition.
Harlow: Pearson Education, 2022. ISBN 978-1-292-40109-8.

Chomova, K. (2024). Udrzatelnost. Ako vybudovat znacku v case klimatickej zmeny. Bratislava: GRADA,
Slovakia s.r.0., 2024. 320 s.

Chrystal, M., KarlLJA, Fischer, R. (2019). The complexities of ,,Minding the gap*: Perceived discrepancies
between  values and  behavior affect  well-being.  Frontiers in  psychology, 10,
https://doi.org/10.3389/fpsyg.2019.00736

Essiz, O., Yurteri, S., Mandrik, C, Senyuz, A. (2023). Exploring the value-action gap in green consuption:
Roles of risk aversion, subjective knowledge, and gender differences. Journal of global marketing. 36 (1),
67-92, https://doi.org/10.1080/08911762.2022.2116376

Ewis, MZA., Abdou, SAHA. (2025). Content marketing, brand awareness, and customer loyalty in emerging
market. Entrepreneurship and sustainability issues, 12(4), https://doi.org/ 10.9770/b4992425558

Freber, J. (2021) Digitalizace a moderni marketing. Praha: Grada Publishing. 2021.

Gardarsdottir, RB., Andradéttir, HO, Thorsteinsson, T. (2020). Protect me from what I want: Undrestanding
Excessive polluting behavior and the willingness to act. Sustainability, 12 (14), https://doi.org/
10.3390/su12145867

Isoraite, M., Guleviciute, G. (2023). Factors influencing customers decision to buy in online stores.
Entrepreneurship and sustainability issues, 11(2), 227-237, https://doi.org/ 10.9770/jesi.2023.11.2(16)

Kabat, L., Lincényi, M. (2024). Environment in EU countries under the social media support. Acta
Polytechnica  Hungarica,  21(11),  29-48, https://www.webofscience.com/wos/woscc/full-
record/W0OS:001301297600002

Kotler,P., Kartajaya, H., Setiawan I. 2021. Marketing 5.0: Technology for Humanity. Hoboken, NJ: John Wiley
& Sons. 2021.

Kotler,P., Kartajaya, H., Setiawan, 1. 2025. Marketing 6.0: The future is immersive. Hoboken: John Wiley &
Sons, Inc. 111 River Street, New Jersey. 2024.

Kuchta, M., Sasky, M., Drabik, P. (2024). Digitdlny marketing. Marketingovi komunikdcia na internete.
Bratislava: GRADA Slovakia s.r.o.. 2024. 160 s.

Ma, WN., Yong, SC. (2025). Impact of digital makarketing stimuli on product sales in platform enterprises:
Moderating and heterogeineity effects of consumer attention. Finance Research Letters, 86,
https://doi.org/10.1016/j.fr1.2025.108473

Neha, Joshi, P., Kumar, N. (2024). Fast fashion brands: Sustainable marketing practices and consumer purchase
behaviour. Tekstilec, 67(1), 4-18, https://doi.org/ 10.14502/tekstilec.67.2023084

Peeters, Al., van der Werff, E., Tromp, N. (2022). Designing for value-behaviour consistency: ethical choice
architecture to stimulate sustainable meat purchase. Cleaner and responsible consuption, 5,
https://doi.org/10.1016/j.clrc.2022.100067

Pelikanova, RM., Sani, M. (2023). Luxury, slow and fast fashion: A case study on the (un)sustainable creating
of shared values. Equilibrium- Quarterly journal of economics and economic policy, 18(3), 813-851,
https://doi.org/10.24136/eq.2023.026

Prikrylova, J. et col. (2019). Moderni marketingova komunikace. Praha: Grada Publishing. 2019. 344 s. ISBN
9788027107872.

Serrat, NA., Arribas-Ibar, M., Erdogan, G. (2025). Fast Fashion Sector: Business Models, Supply Chains, and
European Sustainability Standards. Systems, 13(6), 405, https://doi.org/10.3390/systems13060405

Uchanska- Bieniusiewicz, A., Obloj,K. (2023). Disrupting fast fashion: A case study of Shein’s innovative
business model. International entrepreneurship review, 9 (3), https://doi.org/ 10.15678/IER.2023.0903.03

46


https://doi.org/10.1080/08911762.2022.2116376
https://doi.org/10.1016/j.frl.2025.108473
https://doi.org/10.1016/j.clrc.2022.100067
https://doi.org/10.3390/systems13060405

Digital Surveillance and Employee Autonomy as an
Ethical Challenge of Industry 5.0

Peter Bahna!, Vladimir Bolek?

Abstract: Industry 5.0 places human-centricity at the core of the digital transformation of
work, yet workplace digitalisation simultaneously creates tension between employee
autonomy and digital surveillance. This cross-sectional quantitative study (N = 286
organisations) examines the perceived impact of information and communication
technologies (ICT) on workload, work pace, autonomy, surveillance, and work—life balance,
the factor structure of psychosocial risks, and the integration of the ethical dimension into
occupational safety and health (OSH) policy. The findings reveal a paradox of surveilled
autonomy, in which perceived autonomy and perceived surveillance increase jointly, and
show that an ethical infrastructure in the form of OSH policy remains a minority practice
formalised predominantly in large organisations.

Keywords: Industry 5.0 - digital surveillance - employee autonomy - technostress - OSH
policy - ethics of digitalisation

1 Introduction

Industry 5.0 emerged in the European discourse as a normative response to the technologically deterministic
framework of Industry 4.0 and places three interrelated pillars at its core: human-centricity, sustainability, and
resilience (Breque, De Nul, & Petridis, 2021; European Commission, 2021). The principle of human-centricity
shifts the focus from technological modernisation to a value-oriented transformation in which technologies should
serve socially and organisationally desirable goals (Xu, Lu, Vogel-Heuser, & Wang, 2021; Nahavandi, 2019).
From an ethical perspective, this principle implies a normative commitment to respect the autonomy, dignity, and
psychosocial well-being of employees (Longo, Padovano, & Umbrello, 2020; Kadir, Broberg, & da Conceigéo,
2021).

Alongside this growing normative commitment, however, the opposite movement is intensifying in
organisational practice: digitalisation brings unprecedented opportunities for monitoring work performance and
for algorithmic management of decision-making (Kellogg, Valentine, & Christin, 2020; Ajunwa, 2020).
Algorithmic management is conceptualised as a regime in which decisions traditionally made by human managers
are delegated to software systems. Meta-analyses of electronic performance monitoring consistently document its
negative impact on job satisfaction and its positive impact on work-related stress (Ravid, White, Tomczak, Miles,
& Behrend, 2023; Siegel, Konig, & Lazar, 2022).

The relationship between digital surveillance and autonomy is, however, not straightforwardly negative.
Mazmanian, Orlikowski, and Yates (2013) formulated the concept of the autonomy paradox: mobile technologies
provide employees with greater control over the place and time of work, but at the same time expand the
expectation of permanent availability, thereby reducing autonomy in practice. Perceived autonomy and perceived
surveillance therefore need not be negatively correlated; they may rise jointly, which poses a challenge for classical
models of work-related stress (Karasek, 1979; Bakker & Demerouti, 2007). A specific form of work-related stress
induced by digital technologies is technostress (Tarafdar, Tu, Ragu-Nathan, & Ragu-Nathan, 2007; Ragu-Nathan,
Tarafdar, Ragu-Nathan, & Tu, 2008), whose consistently negative effects are confirmed by meta-analytic evidence
(Nastjuk, Trang, Grummeck-Braamt, Adam, & Tarafdar, 2023).

From an ethical perspective, what is decisive is whether and how organisations translate the principle of human-
centricity into institutionalised practices. OSH policy has traditionally reflected physical and chemical risks, but
the past two decades have brought a gradual incorporation of psychosocial risks into regulatory frameworks (EU-
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OSHA, 2023; ILO, 2024). The integration of digital technologies into OSH policy represents a measurable
indicator of an organisation's real, and not merely declared, ethical infrastructure.

Although the autonomy paradox (Mazmanian et al., 2013) and the consequences of electronic monitoring
(Ravid et al., 2023) are empirically documented predominantly in the North American and Western European
context, in the post-transition Slovak environment, where the digitalisation of organisations accelerates faster than
their ethical infrastructure, this relationship remains systematically unexamined. The present study addresses this
gap through an empirical analysis based on a sample of Slovak organisations.

The aim of this paper is to empirically examine the relationships between perceived characteristics of digital
work, psychosocial risks, and the ethical infrastructure of organisations. Given that data were collected from a
single organisational informant, variables Q23—Q27 reflect the managerial perception of the impact of ICT on
employees, not a representative employee experience; this framing is applied consistently throughout the text.
Three hypotheses are formulated:

HI (paradox of surveilled autonomy). Drawing on the perspective of the autonomy paradox (Mazmanian et al.,
2013) and algorithmic governance (Kellogg et al., 2020), we expect that digital technologies simultaneously
provide higher perceived autonomy (control over the organisation of work) and higher perceived surveillance
(performance monitoring). Perceived digital surveillance is positively associated with perceived autonomy.

H2a and H2b (Job Demands—Resources). In line with the JD-R framework (Bakker & Demerouti, 2007,
Scholze & Hecker, 2024), perceived digital job demands (workload, pace, surveillance) (H2a) positively predict
technostress, while perceived digital resources (autonomy, work—life balance) (H2b) reduce it.

H3 (institutional ethical infrastructure). From the perspective of institutional theory (DiMaggio & Powell,
1983), larger organisations have higher resources, more formal procedures, and stronger regulatory pressure
supporting the institutionalisation of new risk domains; the integration of digital technologies into OSH policy is
therefore positively associated with organisational size.

2 Aim and methods

The study is designed as a quantitative cross-sectional analysis based on questionnaire-based data collection at the
organisational level. The unit of observation is the organisation; the unit of measurement is a single key informant
(manager, IT manager, or owner). Data were collected from September 2025 to February 2026 via a standardised
questionnaire distributed to organisations operating in the Slovak Republic. After data cleaning, the final research
sample comprises 286 organisations. In terms of industry, manufacturing (13.6%), other activities (12.9%),
wholesale and retail trade (11.2%), and information and communication (8.0%) prevail. In terms of size, micro-
organisations (0-9 employees) account for 21.0%, small (10—49) for 29.7%, medium-sized (50-249) for 23.8%,
and large (250+) for 25.5% of the sample.

Variables. Perceived characteristics of digital work are measured by five bipolar 1-5 Likert scales capturing
the perceived impact of ICT on workload (Q23), work pace (Q24), autonomy (Q25), surveillance/control (Q26),
and work—life balance (Q27). Psychosocial risks of digital technologies are measured by a set of 24 items (Q30)
on a 06 scale, of which the five items conceptually closest to the technostressor form the composite Technostress-
Overload index (time pressure, work intensity, stress, boundlessness of working time, work—life imbalance). The
ethical infrastructure of the organisation is examined through item Q28 (1 = not considered and not planned; 5 =
yes, the impact of digital technologies has been incorporated into OSH policy). This indicator represents a narrow
empirical proxy for one aspect of ethical infrastructure; a broader construct would also include internal guidelines,
training, and participatory mechanisms. The natural logarithm of the number of employees (In N+1) and industry
are included as control variables.

Analytical procedure. The analysis consists of four steps. (1) Descriptive statistics and the Shapiro—Wilk test
of normality. (2) Reliability of the composite index (Cronbach's o, McDonald's ®) and exploratory factor analysis
of the 24 Q30 items (principal axis factoring, oblimin rotation, Bartlett's test, Kaiser—Meyer—Olkin measure). (3)
Pearson and Spearman correlations of the main variables. (4) Hierarchical linear regression testing H2 (DV =
Technostress-Overload; Block 1 =1n N+1; Block 2 = digital demands Q23, Q24, Q26; Block 3 = digital resources
Q25, Q27), and separate regression models for H1 (DV = Q25) and H3 (DV = Q28). As robustness checks we
apply: (a) an extended H1 regression controlling for Q24, which is strongly correlated with both Q25 and Q26; (b)
a Q25 x Q26 interaction test in Model 3 of H2; (c) a cumulative logit ordinal regression model for H3 as an
alternative to OLS for an ordinal DV; and (d) Harman's single-factor test as an indicator of common-method
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variance. Given that a five-point Likert scale behaves robustly under linear regression (Norman, 2010), the DV
Q28 is treated as quasi-continuous in the testing of H3. All analyses were conducted in Jamovi 2.7.

3 Results

Reliability and factor structure. The composite Technostress-Overload index (5 items) achieved high internal
consistency (o = 0.89; ® = 0.89). The EFA of the 24 Q30 items met the statistical assumptions (Bartlett's test x> =
4,244; df = 276; p < 0.001; KMO = 0.925) and identified three interpretable factors. For transparency we list all
items with loadings > 0.30, including cross-loadings: (F1) organisational—institutional dysfunction —
NoConsultation (0.75), TechShortfall (0.68), JobInsecurity (0.68), ToolChanges (0.66), SocialOutage (0.61),
CommBarriers (0.57), ValueMismatch (0.54), PaceVariance (0.45), AutonomyRestrict (0.42; cross-loading on F2
=0.34), WorseSafety (0.43; cross-loading on F3 = 0.32), FearOutage (0.42), FalseInfo (0.40; cross-loading on F3
= 0.42), HigherCosts (0.41), SkillLoss (0.39; primarily on F3 = 0.56), OverReliance (0.33); (F2) technostress-
overload — TimePressure (0.75), WorkIntensity (0.83), Stress (0.83), Boundlessness (0.64), WLBmismatch (0.63);
(F3) digital health risks — EyeStrain (0.77), SleepDisrupt (0.66), ADHDworsening (0.63), TechAddiction (0.38).
Four items show non-negligible cross-loadings (AutonomyRestrict, SkillLoss, FalseInfo, WorseSafety), signalling
conceptual ambivalence between the institutional-dysfunction domain and the digital-health-risk domain.
Confirmation of the factor structure on an independent sample is recommended as a target for further research.

Test of H1 — paradox of surveilled autonomy. The relationship between perceived digital surveillance (Q26)
and perceived autonomy (Q25) is positive and statistically highly significant (r = 0.38; p < 0.001). In a baseline
regression controlling for organisational size, the effect remains robust (p =0.376; t=6.87; p <0.001; R2=0.156).
Because Q24 (pace) is strongly correlated with both Q25 (r=0.468) and Q26 (r =0.424), we estimated an extended
regression controlling for Q24 and In(N+1): the effect of Q26 — Q25 remains significant but decreases by
approximately one-third (B = 0.233; t = 3.99; p < 0.001; R? = 0.263). The partial correlation of Q25-Q26,
controlling for Q23, Q24, and Q27, is r = 0.225 (p <0.001). H1 is therefore supported, although part of the original
association represents shared variance with perceived work pace; that is, higher perceived work pace is associated
with higher perceived autonomy and surveillance alike.

Test of H2 — digital demands and resources vs. technostress. Using hierarchical regression, the relationships
were tested across three blocks. Model 1 explained 1.0% of the variability in technostress (n.s.); Model 2 explained
8.8% (AR? =0.078; F(3, 281) = 8.01; p < 0.001); Model 3 explained 13.8% (AR? = 0.049; F(2, 279) =7.97; p <
0.001). In Model 3, the only robust predictor among digital demands was perceived workload (B = 0.235; p <
0.001), while pace (p = 0.090; p = 0.210) and surveillance (f = 0.070; p = 0.270) did not retain an independent
effect. On the side of digital resources, work—life balance had the expected attenuating effect (B = —0.184; p =
0.001), while autonomy showed a paradoxical positive effect (B = 0.147; p =0.024). A supplementary Q25 x Q26
interaction test in Model 3 revealed a significant negative moderating effect (B = —0.242; p = 0.002; R? rose to
0.167): the paradoxical stress-inducing effect of perceived autonomy is attenuated at higher levels of perceived
surveillance. H2a is partially supported (confirmed only for workload); H2b is supported for WLB but
paradoxically refuted for autonomy.

Test of H3 — organisational size and ethical infrastructure. Pearson and Spearman coefficients indicated a
strong relationship between the natural logarithm of organisational size and the integration of digital technologies
into OSH policy (r = 0.388; p = 0.405; p < 0.001). A linear regression with DV = Q28 and predictor In(N+1)
confirms the relationship (f = 0.388; p < 0.001; R? = 0.150). As a robustness check, we estimated a cumulative
logit model: the coefficient for Size log = 0.359 (p < 0.001), with McFadden's pseudo R? = 0.054, which is
consistent in direction and significance with the OLS estimate. H3 is supported.

Common-method variance check. Harman's single-factor test (unrotated PCA on all 24 Q30 items) showed
that the first unrotated component explains 43.3% of variance; when all scales (Q23—-Q28 + Q30) are included, the
share of the first component drops to 34.9%. Both values are below the conventional 50% threshold, indicating
that CMV is not a critical threat to the interpretation of the relationships identified.
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Table 1 Descriptive statistics and key correlations of the main variables (N = 286)

Variable M SD r with Q25 r with | r with Q28
Overload

Q23 workload (1-5) 2.34 1.01 —0.06 0.22%** —-0.05

Q24 pace (1-5) 3.87 0.93 0.47%** 0.09 0.28%**

Q25 autonomy (1-5) 3.77 0.96 — 0.20%*** 0.20%**

Q26 surveillance (1-5) 3.81 0.93 0.38%** 0.15% 0.14%*

Q27 WLB (1-5) 3.19 1.01 0.07 —0.18%* 0.05

Q28 OSH integration (1-5) | 3.21 1.37 0.20%** 0.07 —

Technostress-Overload (0— | 2.96 1.45 0.20%** — 0.07

6)

In(size) x Q28 — — — — 0.39%**

Source: Authors' own elaboration in Jamovi 2.7. * p <0.05; ** p <0.01; *** p <0.001. o (Technostress-Overload) = 0.89; ®
=0.89.

Table 2 Summary of hypothesis testing

Hyp. Statement Statistical result Conclusion
H1 Perceived  digital surveillance is | r(Q26, Q25) = 0.38; p = 0.376 | Supported
positively associated with perceived | (controlling for Size); after controlling
autonomy. for Q24: f=10.233; p <0.001

H2a Digital demands positively predict | Q23: p=0.235%*%; Q24, Q26 n.s. (Model | Partially
technostress. 3) supported

H2b Digital resources negatively predict | Q27: B = —0.184**; Q25: B = +0.147* | Partially

technostress. (paradox); Q25xQ26 interaction f = — | supported;
0.242** autonomy
paradox
H3 Organisational  size is  positively | r = 0.388; p = 0.405; B = 0.388; R? =~ | Supported

associated with the integration of digital | 0.150; ord. logit: = 0.359; p <0.001
technologies into OSH policy.

Source: Authors' own elaboration.

4 Conclusion

The paper empirically examined the relationships between perceived characteristics of digital work, psychosocial
risks, and the ethical infrastructure of organisations on a sample of 286 Slovak organisations. The results support
the existence of the paradox of surveilled autonomy: perceived digital surveillance and perceived autonomy are
positively associated (H1), even after controlling for work pace, although at a somewhat reduced intensity. The
differentiated role of digital demands and resources in predicting technostress (H2) is partially confirmed:
perceived ICT-related workload exhibits the strongest predictive power, while work—life balance has a negative
(attenuating) effect. The empirically most provocative finding is the paradoxical positive effect of perceived
autonomy on technostress (B = 0.147); the significant negative Q25 x Q26 interaction (f = —0.242) reveals that
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this effect is attenuated at higher levels of surveillance. These findings are consistent with the autonomy paradox
(Mazmanian et al., 2013) and empirically extend the JD-R framework by adding a moderating dynamic specific
to the digitalised workplace.

The ethical infrastructure of organisations remains a minority practice: only 28.3% of the surveyed
organisations have actually incorporated the impact of digital technologies into OSH policy, and the integration is
structurally conditioned by organisational size (H3). From a practical perspective, these findings suggest that (1)
HR and IT managers, when designing digital tools, should anticipate that growing autonomy without a
transparently set framework of surveillance may paradoxically increase the burden on employees; and (2)
regulators and OSH inspection should focus on the segment of small and medium-sized enterprises, where the
institutionalisation of digital risks in OSH policy is lagging. The declared human-centric orientation of Industry
5.0 thus requires not only technological modernisation but also sector-level support for ethical infrastructure.

Limitations. The cross-sectional nature of the data does not allow causal interpretation (Spector, 2019); all the
associations reported are correlational. The sample was assembled through convenience sampling and does not
represent a probability sample of Slovak organisations. The most important limitation is that the questionnaire was
completed by a single respondent per organisation; therefore, variables Q23—Q27 reflect a managerial perception
rather than a representative employee experience, and statements about the perceived situation of employees are
subject to this framing. The five bipolar Q23—Q27 Likert scales do not originate from psychometrically validated
instruments of the Technostress Creators Scale type (Ragu-Nathan et al., 2008). Ethical infrastructure is measured
by a single item (Q28), which represents a narrow operationalisation of a complex construct. Self-report bias and
CMYV are mitigated but not eliminated (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). The three-factor structure
of Q30 is identified exploratorily; confirmation would require a confirmatory factor analysis on an independent
subsample. Future research should employ polynomial regression with response-surface analysis to capture the
paradox of surveilled autonomy in more detail, and longitudinal designs to test causal mechanisms.

Acknowledgements: This paper was prepared within the framework of project VEGA No. 1/0520/24 — Aspects
of building the ambient enterprise ecosystem — 100% share.
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Emission Allowances from the Perspective of Public
Budgets in the Czech Republic

Tamara Blahova!, Jarmila Rybova>

Abstract: The article concerns revenues from the sale of emission allowances from the
perspective of public budgets in the Czech Republic. It is not only a sanction mechanism for
polluters, but above all an investment instrument. The aim of the article is to identify the
main factors influencing the amount of revenues and to assess their stability from the point
of view of public budgets. The results confirm that the fiscal importance of auction yields is
increasing. The EU ETS is more fiscally significant than environmental taxes. The
introduction of the new EU ETS 2 would increase the fiscal importance of revenues several
times over.

Keywords: Emission Allowance - Public Budget - Ecological Fees - EU ETS - EU ETS 2

1 Introduction

The article concerns the evaluation of revenues from the sale of emission allowances from the perspective of public
budgets in the Czech Republic. The original EU ETS (European Union Emission Trading System; European Union
n.d.), established in 2005, charges for negative externalities associated with greenhouse gas emissions into the
atmosphere. Allowances are primarily auctioned, with a large part of the auction proceeds going to individual EU
member states to support the transition to low-emission technologies. In the Czech Republic, these revenues help
finance various subsidy programs, such as the New Green Savings or, more recently, the modernization of railway
lines. Ultimately, it is not only a sanction mechanism for polluters, but above all an investment instrument that
helps individual states finance green policy. Although the system is often perceived primarily as a tool of climate
policy, its fiscal importance is often neglected in the professional and public debate. Therefore, this article focuses
on the analysis of auction revenues from emission allowances and their importance for the public budgets of the
Czech Republic.

The development of relative indicators shows that the fiscal importance of auction yields is increasing. Thus,
under environmental instruments, EU ETS (European Union, n.d.) is fiscally more significant than traditional
environmental taxes. However, it is clear that the introduction of the new EU ETS 2 (European Commission, n.
d.) would increase the fiscal importance of revenues. Specifically, if all greenhouse gases in 2023 in the residential
and transport sectors are included, the revenues at the price of allowances, which the CNB estimated for 2027 at
EUR 57, would amount to less than CZK 40 billion from the new system, see Hosek, J., Netugilova, P., & Snobl,
R. (2025). This estimated yield represents significant scope for social compensation. However, it is necessary to
mention that not all revenues from the EU ETS 2 auctions will be redistributed among countries, as part of the
revenues will go to the Social Climate Fund. The following directives of the European Parliament and of the
Council of the EU 2018/410, 2023/958, 2023/959, 2003/87/ES are relevant to the issue at hand.

2 Aim and methods

Data on auction yields of emission allowances in the Czech Republic were drawn mainly from the databases of
the European Energy Exchange (EEX; European Environment Agency, n.d.), the Ministry of the Environment
(2025) and the Czech Statistical Office (CSO, 2009 and CSO, 2025). The aim is to identify the main factors
influencing the amount of these revenues and to assess their stability from the perspective of public budgets. The
following analysis is based on data on auction yields of emission allowances in the Czech Republic.
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The assessment of the fiscal significance of revenues is based on the use of relative indicators, namely the share
of revenues from auctions of emission allowances in total and tax revenues of the state budget, per capita and the
share in gross domestic product.

The first indicator is the share of revenues from auctioning of allowances in total state budget revenues, which
expresses the relative importance of EU ETS revenues within the budget structure. The following formula is used
to calculate this indicator:

Share in total revenues of the state budget (%) = EU TS kevenues x 100 (1

Total state budget revenues

This indicator is then supplemented by the share of revenue from auctions of allowances in tax revenues. The
indicator allows for a comparison of the relevance of the EU ETS in relation to traditional tax instruments. The
following formula is used for the calculation:

Share in state budget tax revenues (%) = EU TS kevenues x 100 2)

State budget tax revenues

Another indicator that is used to increase comparability over time and to refine the fiscal significance of EU
ETS revenues is the per capita conversion of EU ETS revenues. This indicator is based on the following formula:

3)

EU ETS Revenues
Number of inhabitants of the Czech Republic

Revenue per capita =

The last indicator in this section is the share of EU ETS revenues in gross domestic product, which allows their
importance to be placed in a macroeconomic context. The following formula is used to calculate the partial tax
quota:

Share of EU ETS revenues in GDP (%) = EUBTS Revenues 100 4)

GDP (in current prices)

These indicators make it possible to assess the relevance of the EU ETS revenues both within the budgetary
structure and in the broader macroeconomic context. Attention is also paid to the relationship between auction
revenues and the market price of emission allowances, while these variables are subjected to descriptive statistics
and correlation analysis. Furthermore, a correlation analysis is also performed on the relationship between
revenues and gross domestic product (GDP). To avoid false positives, both correlation analyses are performed on
year-on-year changes in the monitored variables. Furthermore, a logarithmic decomposition of EU ETS revenues
into price and volume effects is performed. Finally, a rough estimate of the revenues of the EU ETS 2 system in
the Czech Republic is made, which is based on emissions data in the residential, commercial and transport sectors
from 2023. This estimate allows for a better approximation of the possible fiscal impacts of the introduction of
this system.

In the next part, a series of statistical tests are performed. First, however, some variables are subjected to basic
descriptive statistics. This includes in particular the calculation of the mean, standard deviation and coefficient of
variability. The coefficient of variability allows you to assess the relative degree of variability of individual
variables over time and facilitates their mutual comparison. The coefficient of variability is calculated according
to the following relation:

V=%>< 100 (5)

Where:

e o represents standard deviation
e parithmetic mean of the variable under consideration
The first of the statistical tests carried out is a correlation analysis between the revenues from the auctions of
EU ETS emission allowances and selected economic factors. The aim of this analysis is to verify whether the EU

ETS revenues are influenced by the development of the market price of emission allowances or by the
macroeconomic development of the Czech economy.

For the purposes of this and other analyses, the following variables were used:
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Table 1 Variables used in econometric analysis

Variable | Description
Revenues | Revenues of the Czech Republic from the auctions of EU ETS emission

allowances
Stories Average annual auction price of an EUA emission allowance
GDP Gross domestic product of the Czech Republic (at current prices)

Volume Volume of allowances sold in the Czech Republic
Source: Own Processing

First, a correlation analysis was carried out between the EU ETS revenues and the average annual price of the
emission allowance. This relationship makes it possible to assess the extent to which revenues from auctioning
emission allowances are dependent on the market price of emission allowances. Subsequently, the correlation
between EU ETS revenues and the gross domestic product of the Czech Republic was analysed. The aim of this
analysis is to verify whether the EU ETS yields are significantly affected by the business cycle of the domestic
economy.

Subsequently, to complement the correlation analysis, a logarithmic regression model is estimated, which
allows to express the elasticity of EU ETS revenues to changes in the price of emission allowances. This regression
model is estimated using the least squares method (OLS) and is constructed as follows:

In(Revenue,) = f, + B, In(Price;) + u; (6)
Where:

e In(Revenue;) represents the natural logarithm of the Czech Republic's revenues from the
auctioning of EU ETS emission allowances in year t,

e  In(Pricey) is the natural logarithm of the average annual price of the EUA in year t,

° Bo is the constant of the model.

e [ is the elasticity coefficient expressing the percentage change in EU ETS revenues with a one
percent change in the price of emission allowances,

e UT is a random component of the model capturing other factors affecting revenues from
auctioning emission allowances that are not explicitly included in the model

The model is specified in logarithmic form, among other things, in order to be able to interpret the § coefficient
directly as elasticity, i.e. the percentage change in EU ETS revenues with a one-percent change in the price of
emission allowances. The main reason for this is that the logarithmic specification helps to reduce the influence of
extreme values and partially stabilizes the variance of time series. For better interpretation, the properties of the
model will be further tested, specifically the autocorrelation test, heteroscedasticity, and the unit root test will be
performed for individual variables.

The autocorrelation test is tested according to the following hypotheses:
Hy: Autocorrelation is not present.
H,: Autocorrelation is present.
Heteroscedasticity is tested on the basis of the Breusch-Pagan test using the following hypotheses:
H,: Homoscedasticity
H,: Heteroscedasticity

Both variables are then subjected to an extended Dickey-Fuller test per unit root, where the following
hypotheses are tested:

H,: The series is non — stationary (contains a unit root).
H,: The series is stationary (does not contain a unit root).

These tests are performed in the statistical program "Gretl". They are tested at the level of significance a, which
according to Cipra (2013) means that an error of the first kind (that is, that I reject the null hypothesis even though
it is valid) can occur with such a high probability that o it is equal toi tself .
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After the test, it is evaluated whether the null hypothesis is rejected or not based on the p-value. The P-value
according to Cipra indicates the minimum significance level at which the null hypothesis (HO) can still be rejected.
(Cipra, 2013)

Subsequently, this data will be put to a test to demonstrate how EU ETS yields respond to negative economic
shocks. Specifically, dummy variables for the 3period of Covid-19 and the energy crisis are created. Again, the
estimation is made using the least squares method (OLS) and is specified as follows:

In(Revenue,) = B, + p, In(Price;) + B, Covid, + f3 Energy, + u, @)

The COVID variable takes on a value of 1 in 2020-2021, when there was a significant economic shock caused
by this pandemic, and a value of 0 in other years. The ENERGY variable takes on a value of 1 in the years 2022-
2023, which are associated with the energy crisis in Europe, and a value of 0 in other years. Subsequently, this
analysis will again be subjected to tests for heteroscedasticity, autocorrelation and variables will be subjected to a
unit root test, following the same hypothesis as in the previous case.

In the next part of the diploma thesis, the EU ETS revenues will be broken down into the price effect and the
volume effect. As complete annual data on the volume of auctions for the Czech Republic are not publicly
available, the volume of allowances was derived from the following basic relationship:

Revenue, = Price, X Volume, (3)

The volume was therefore calculated from EEX data as a ratio of annual auction revenues (in euros) and the
average auction price of the emission allowance (in euros). Based on the data obtained in this way, a logarithmic
distribution of revenues is then performed:

Aln(Revenue;) = Aln(Price;) + Aln(Volume,) ©)

This analysis helps to determine the effect of the price of allowances and the volume of allowances sold on the
change in yield, while allowing to evaluate the evolution of these effects over time.

Furthermore, a descriptive analysis is carried out, focused on the use of revenues from the EU ETS. The
analysis is carried out on data from Reportnet and the Ministry of the Environment, and is carried out mainly using
graphs showing the development of use or non-use over time, but also using a pie chart.

Finally, an estimate of the revenues that would potentially flow to the Czech Republic (CZ) from EU ETS 2 is
made. The estimate is based on 2023 residential, private and transport sector emissions data. It is primarily in these
sectors that greenhouse gas emissions are to be charged in the EU ETS 2 system. To determine the yields, the
model price of the allowance of EUR 45 will be used, followed by the CNB's estimate of EUR 57. The estimate
will be made based on 2 scenarios. One will include all greenhouse gases from 2023 in the estimate, and the other
will only include CO2 emissions.

EU ETS 2 revenues . = + EU ETS 2 Emmission.; X Price of allowance (10)

This calculation allows only a rough estimate, as the actual fiscal income will depend on the price of the
allowance and the evolution of the volume of emissions emitted in the sectors concerned. The calculated potential
yield will then be distributed among the inhabitants according to the formula mentioned above.

3 Results

The development of relative indicators shows that the fiscal importance of auction yields is increasing. All three
indicators have a common jump in growth between 2017 and 2018, and this jump is caused by a rapid increase in
auction revenues from CZK 5 billion to less than CZK 15 billion.

3 Dummy variables are used in econometric modeling for various types of variables, among others for two-character variables,
which in this case are binary, i.e. they take the values 0 and 1. The occurrence of the investigated property for a variable
represents a value of 1, otherwise a value of 0.
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Figure 1 Relative importance of revenues from auctions of emission allowances in relation to state budget revenues in 2012—
2024
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Republic

This chart shows the evolution of the share of EU ETS revenues in total and tax revenues. Even though tax and
total revenues grew in the period under review, this indicator also showed an increase in most of the years under
review. This means that auction revenues grew faster than state budget revenues. Specifically, in the most
significant increase between 2017 and 2018, state budget revenues increased by 10% and auction revenues
increased by 180%. The peak of the increase was recorded in 2020, when the share of auction revenues in total
revenues was 1.28% and in tax revenues was 2.64%. In recent years, this indicator has stabilised and the share of
revenues from auctions of allowances is about 1% of total state budget revenues and about 2% of tax revenues.
For comparison, the share of environmental taxes *in total revenues in 2024 was 0.17% and the share of auction
revenues in total revenues was 0.85%. Thus, under environmental instruments, the EU ETS is fiscally more
significant than traditional environmental taxes.

Figure 2 EU ETS revenues per capita (in CZK) in 2012-2024
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The graph shows the development of the yield from the auction of emission allowances per capita. This
indicator can also be understood as a potential climate dividend that could be paid to citizens as compensation for
higher costs under full redistribution of revenues. This principle worked, for example, in Austria between 2022
and 2024, and this system was financed not only by revenues from the EU ETS, but also by other sources.

* Environmental taxes in the Czech Republic include the tax on natural gas and some other gases, the tax on solid fuels and
the tax on electricity (introduced by Act No. 261/2007 Coll., on the stabilization of public budgets).
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The development of auction revenues per capita in the Czech Republic shows an increase in the period under
review. At the beginning of the monitored period, the yield was only CZK 32 per capita, in the peak year of 2020
it was CZK 1,769 per capita and subsequently stabilized at about CZK 1,500 per person. Compared to Austria's
climate dividend, which in 2024 amounted to CZK 4,898 to CZK 7,284, it is clear that a dividend paid in the Czech
Republic only from auction sources could not compete with foreign ones.

The share of revenues in GDP shows that the macroeconomic importance of auction yields is marginal. In the
peak year of 2020, this indicator was only 0.32%, which is a very low value compared to the partial tax quota,
which was 36% this year. The indicator has fallen in recent years and stood at 0.21% in 2024. Compared to the
share of energy taxes in GDP, which was 0.04% in 2024, it can again be seen that in the area of environmental
instruments, revenues from the EU ETS exceed traditional environmental taxes.

Furthermore, descriptive statistics have been carried out showing that revenues show high volatility (coefficient
of variability 74%), which limits their use as a stable budgetary source. This variability is probably caused by the
volatility of the average price of allowances, as it has a coefficient of variability of 98% and the volume of auctions
is thus a more stable variable in this relationship.

A correlation analysis of year-on-year changes between EU ETS revenues and the price of allowances
confirmed that revenues are moderately dependent on the market price of allowances (r=0.52), which confirms
that revenues are largely determined by the price of allowances, which cannot be influenced by the state and is
thus an unstable and unpredictable source of the state budget. Nevertheless, the revenues from the EU ETS are
gaining fiscal importance. Furthermore, a correlation analysis of year-on-year changes between EU ETS revenues
and GDP was carried out, and it turned out that EU ETS revenues are not directly dependent on the domestic
business cycle, on the contrary, they even act countercyclically in some years (r=-0.41). However, it must be stated
that the results of correlation analysis should be interpreted with caution due to the limited number of observations.

The logarithmic decomposition into the effect of the price of allowances and the effect of volume showed that
although initially the volume effect influenced revenues, in recent years the price of emission allowances has
become the dominant factor in the development of revenues. This confirms that the fiscal importance of EU ETS
revenues is thus increasingly dependent on the market price of emission allowances.

Figure 3 Decomposition of the year-on-year change in EU ETS revenues to changes in the price and volume of auctions in
the Czech Republic between 2014 and 2024
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It can therefore be stated that revenues from the EU ETS are an increasingly important fiscal source, although
their amount is increasingly influenced by the relatively volatile price of emission allowances. However, it is clear
that the introduction of the new EU ETS 2 would increase the fiscal importance of revenues. Specifically, if all
greenhouse gases in 2023 in the residential and transport sectors are included, the revenues at the price of
allowances, which the CNB estimated for 2027 at EUR 57, would amount to less than CZK 40 billion from the
new system. The potential climate dividend that could be paid out from the new system would amount to CZK
3,634 per person. According to the IDEA study, the estimated costs associated with the introduction of the EU
ETS 2 system per average household is approximately CZK 4,975. Thus, when converted to an average household,
which, according to the Czech Statistical Office, has an average of 2.3 members, the full redistribution of revenues
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could cover the costs of households. However, it should be noted that this is an indicative estimate that does not
take into account all the regulatory mechanisms of the system.

4 Conclusion

The analysis confirms that the EU ETS system in the Czech Republic has undergone a transformation from a
purely regulatory instrument to an essential source of public budgets in the field of climate policy. A key finding
is the growing dependence of these revenues on the market price of the allowance, which carries a risk of high
volatility and complicates long-term budgetary planning.

With the planned extension of the system to include the EU ETS 2, the fiscal importance of allowances will be
multiplied even more. The estimated revenue of around CZK 40 billion represents a significant space for social
compensation. However, it is necessary to mention that not all revenues from the EU ETS 2 auctions will be
redistributed among countries, as part of the revenues will go to the Social Climate Fund. It is the Social Climate
Fund that is supposed to provide assistance to entities that are most affected by higher costs. This raises the question
of whether any compensation prepared under this fund will be able to cover the financial distress of low-income
households caused by the introduction of the EU ETS system.

Acknowledgements: We would like to thank doc. Cudlinova for her support, who made it possible to prepare this
article under the GAJU 128/2025/S grant with her kind guidance.
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Pluralism in Economic Thought as a Public
Arena
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Abstract: This paper examines the issue of pluralism in economic thought through
the perspective of Public Arena theory. We argue that economic discourse is
structurally constrained by the dominance of neoclassical economics, which is
reflected not only in public debate but also in higher education. Based on our
experience teaching the course “Pluralism in Economic Thought,” we highlight the
tension between universities’ professed pluralism and the actual content of their
teaching. The paper further presents alternative topics (e.g., inequality, ecological
economics, solidarity economy, and degrowth) that broaden economic discourse. The
aim is to open a debate on the conditions for truly pluralistic economic education.

Keywords: heterodox economics - pluralism - public arena - sustainable development

1 Introduction

Neoclassical economics, which is taught in formal education, dominates current economic discourse. The reason
neoclassical economics is criticized for failing to adequately address current global challenges is the existence of
negative externalities, which are particularly evident in the form of climate change resulting from excessive
economic growth beyond planetary limits (Meadows & Club of Rome, 1972; Richardson et al., 2023). Publications
such as The Limits to Growth highlighted the need to define a new, alternative economic paradigm that would
address the shortcomings in the form of negative externalities arising from environmental impacts. This led to the
definition of sustainable development (World Commission on Environment and Development, 1987), which has
become the goal for new economic approaches that fully reflect current global challenges.

Now we might ask ourselves how it is that issues such as climate change and other environmental problems
have found their way into economic discourse. When did economic discourse begin to address these issues? If we
look at this from the perspective of social problems and their severity, the severity lies primarily in how a social
problem is defined and understood in society. They are, therefore, more a manifestation of collective sentiments
than a mere reflection of objective conditions (Blumer, 1971). If individuals define situations as real, they are real
in their consequences. Thomas’s theorem shows that problems are not neutral facts, but are defined and interpreted.
This thesis can thus serve as a theoretical basis for the claim that pluralism is not merely about the existence of
various theories, but about which of them are recognized as legitimate “problems” in discourse (Thomas, 1928).

In simple terms, the public arena can be represented by the media, politics, science, the courts, and so on. Why
do some social issues take centre stage, while others remain on the sidelines, regardless of their severity? Social
issues exist in public arenas, where they compete for limited attention. However, the capacity of this arena is
limited, and a problem’s success depends on how it is presented and who advocates for it (Hilgartner and Bosk,
1988). Economic issues are not selected for the public arena in a neutral manner. Rather, those that make it there
are the ones that: fit the neoclassical paradigm and are compatible with institutions. The lack of pluralism in
economics may thus be a consequence of structural selection.
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2 Pluralism in the Teaching of Economics

In 2014, students from more than 30 countries spoke out against the way economics was taught. This led to the
creation of The International Student Initiative for Pluralism in Economics (ISIPE), which captured the attention
of the academic debate at the time. Critics argued that the world, from an economic perspective, was portrayed
through a single universal theory. The teaching was criticized for suggesting that economic phenomena could only
be observed, explained, and predicted. However, this proved ineffective in light of the economic crisis at the time.
Graduate programs were also subject to thorough scrutiny, facing renewed criticism for the excessive emphasis
they placed on statistics and applied mathematics alone (Morgan, 2014).

In its statement, ISIPE primarily criticizes the current curriculum. It states that they are concerned: "We are
dissatisfied with the streamlining of the curriculum that has taken place over the past few decades." According to
them, this has subsequently had a negative impact on science and research. The participating students argue that
the world is facing challenges across various sectors, ranging from climate change and food security to overall
financial stability. In their view, the curriculum does not reflect the real world. As a result, pluralism could reshape
economics education so that it better addresses current social issues. Consequently, economics education could
also become much more attractive (ISIPE, 2014).

3 Teaching Pluralism in Economic Thought: An Experience from the Faculty of Economics at the University
of South Bohemia

The course "Pluralism in Economic Thought" is currently in its third year at the Faculty of Economics at the
University of South Bohemia. The aim of the course is to familiarize students with current trends and pluralistic
thinking in economics across three areas: economic theory, methodology, and interdisciplinarity. The course
combines lectures and seminars led by faculty members from various departments and socio-economic disciplines.
The curriculum also includes lectures by external experts from the professional field. The course was created in
response to the international student initiative “Pluralism in Economics,” which the Faculty of Economics at the
University of South Bohemia was the first Czech economics faculty to join in 2015. The faculty’s commitment to
pluralism was also linked to an annual event—the Czech Budweis Economics Days. The event provided a platform
for several entrepreneurs and representatives from the academic community who focus on this issue.

The course “Pluralism in Economic Thought” has been taught at the Faculty of Economics for the third year.
During this time, the course has featured a number of guest lecturers who have explored various perspectives that
challenge mainstream economic thought. In 2024, the lectures focused on topics such as the concept of public
arenas and the emergence of pluralism in economics, housing affordability in the Czechia, the socioeconomic
transformation of food systems, economic inequalities, and degrowth within the framework of ecological
economics. In 2025, the course expanded to include reflections on the narrative of 21st-century economics, global
inequalities, and fair trade with a focus on Latin America, as well as practical approaches to the solidarity economy.
In 2026, the program continued to develop these themes, with a particular emphasis on the commons, the solidarity
economy, and critical perspectives on the consolidation of public finances.

These topics were identified through a joint discussion of issues that are relevant to students in this field; their
selection also reflects students’ interest in these topics, as evidenced by the essays they write at the end of each
course, which also reveal their preferences. Based on this, it is also possible to determine the relative importance
of the topics.

The topics covered in the course can be viewed through the public arena model, as they reflect both the selective
nature of economic discourse and an effort to incorporate perspectives that are often marginalized within
mainstream neoclassical economics. It is thus a combination of both, though it is immediately apparent that some
topics have not yet entered the public arena within society.

We have witnessed the mechanisms that prevent a new paradigm from entering the public arena. Institutional
dominance in teaching. Most economics programmes are based on orthodox models, with alternatives being
marginal or optional. There is also standardisation of textbooks, exams and qualification mechanisms.
Mechanisms within academic publishing that exclude 'something different'. Methodological defence — arguments
about “unscientificness”. Orthodoxy often insists on methodological individualism and equilibrium models,
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reducing complexity. Heterodoxy is framed as a marginal phenomenon. Alternative approaches are recognised
only after a delay — orthodoxy sometimes 'absorbs' only partial elements from heterodoxy, framing them as its
own innovations.

The most important mechanism, which is practically never mentioned, is instilling fear of a new paradigm,
which is seen as leading to the collapse of the world, the breakdown of moral values and a threat to the very essence
of economics.

4 Key Topics of Pluralism in Economic Thought
Degrowth

Franikova & Johanisova (2013) state that the current discourse on sustainable development is divided into two
schools of thought. The first is “weak sustainability,” which holds that it is possible to reduce negative
environmental impacts while maintaining economic growth. In contrast, there is “strong sustainability,” which
argues that any growth is always associated with irreversible loss of ecosystems. This suggests that there has long
been a debate among academics over whether economic growth is compatible with the concept of sustainable
development. This has created an opening for the emergence of movements that have explicitly embraced the idea
of degrowth in their titles. According to Heikkurinen (2021) degrowth can also be described as a call for a radical
reduction in the flow of matter and energy in cultures characterized by excessive production and consumption.

The main focus of the degrowth movement is not on criticizing endless growth or calling for its curtailment,
including reductions in consumption or production. The new perspective on this issue lies primarily in the fact that
it is a call to change our approach to the key variables used to explain economic relationships and the economy as
a system (Fournier, 2008). In other words, degrowth certainly does not mean a recession, but rather a shift in how
we view the ultimate goal of industrial activity. This is also linked to criticism of GDP as a universal indicator of
our well-being. Given the negative impacts of growth on the biosphere, GDP can no longer be considered a key
indicator (Pallante, 2014).

The potential of the degrowth movement lies in its advocacy for progressive socio-ecological transformation.
In line with this, specific activities associated with the movement are often highlighted: non-monetary exchanges
and the restoration of common property, which prioritize socio-ecological sustainability over profit maximization.
However, one criticism of the degrowth movement is that, so far, not enough effort has been devoted to the
structural hierarchy of the global political economy. Uneven development within and between countries is also not
given sufficient consideration, which may pose a barrier in the future (Chiengkul, 2018).

Based on a review of the literature, we identify the key conditions that most authors agree are necessary for a
transition toward degrowth. Most proposals revolve around the need to reduce the impact of human activity on the
environment. Other initiatives are based on the redistribution of income and wealth both within and among
countries. In addition, it is also essential to support the transition from a materialistic society to a friendly and
participatory society (Cosme et al., 2017).

Building on the degrowth movement and ecological economics, postgrowth perspectives are increasingly
elaborated by theorists and practitioners such as Hickel (2020) and Kallis (2018), whose work develops the
economic foundations for postgrowth transitions beyond critique of growth toward concrete alternative
frameworks. A related contribution comes from Raworth's (2017) Doughnut Economics, which redefines the goal
of economic activity as meeting human needs within planetary limits, combining social foundations with
ecological ceilings as a framework for sustainable economic organization. These theoretical developments are no
longer limited to academic heterodoxy — they are increasingly reflected in mainstream research funding and
policy discourse. This is evidenced by several EU-funded research projects, such as REAL — A Post-Growth Deal
and MAPS — Models, Assessment, and Policies for Sustainability, as well as the Beyond Growth conference held
at the European Parliament in 2023 (European Parliament, 2023).

Ecological economics

Along with the rise in environmental awareness, which can be traced back to the 1970s, new economic theories
emerged that focused on the environment. In the context of the changes at that time, this was a response to energy
crises and the deteriorating state of the environment. Among the fundamental variables that economists of the time
addressed were the limits of economic growth and biophysical limits. Ecological economics adds a biophysical
and energy-based concept of the interrelationships between the economy and nature to the discourse. In line with
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the concept of sustainable development, it seeks to determine the optimal size of the economy in relation to the
biosphere and to distribute resources equitably (Cudlinova, 2018). Ecological economics is often cited as a major
heterodox school of thought that views the economy within the context of social systems, but above all as a system
that is part of the biophysical universe. Among its major advantages are its holistic approach and its scientific basis
(Gowdy, 2005). Boulding’s 1966 study on the economy of Spaceship Earth was significant for ecological
economics. To help visualize this, a diagram is used in which the economy is depicted as an open subsystem within
a closed biosphere. This represents a macro-perspective on economic growth and challenges the notion of
economic growth as the key objective that guides all other objectives (Victor, 2010). But how does ecological
economics differ, in particular, from later concepts such as the green economy? The main difference lies, once
again, in the underlying philosophy, as these later concepts prioritize economic growth over development.
Economic development, however, is a fundamental prerequisite for sustainable development (Cudlinova et al.,
2015).

Solidarity economy

Unrestricted economic growth that disregards the biosphere is linked not only to environmental problems but
also to a wide range of social challenges. An alternative model of consumption and production—the solidarity
economy—offers a response to these challenges. This term encompasses all entities, particularly businesses, that
prioritize social well-being and cooperation over economic profit. This includes, in particular, activities such as
cooperatives and other social enterprises, unions for workers in the informal economy, and Fair Trade networks
(Utting et al., 2014). Unlike conventional economic activity, the solidarity economy takes a different path. The
fundamental prerequisite for its functioning is people’s creativity and their ability to develop their own solutions
to economic problems. These solutions are not universal but are rooted in the local context. The goal is to identify
alternative economic solutions, connect them, and build a cohesive social movement. Based on this, it is clear that
it differs slightly from other economic models. It is not a model, but rather a process of economic organization
(Miller, 2010).

What are the positive impacts of the solidarity economy? One of the most visible impacts is the creation and
preservation of jobs in traditional sectors and the promotion of decent work. Compared to other jobs, these
positions are often more stable and less susceptible to fluctuations in the labor market. In the context of labor
market issues, it is also important to note that another positive impact is easier access to the workforce for
disadvantaged groups. In addition, jobs may also be created in emerging sectors within the so-called “silver
economy.” This fact can have a particularly positive impact on the labor market given future demographic trends
and rising employment in the service sector (Borzaga et al., 2019). If we focus specifically on enterprises operating
within the solidarity economy, we can identify a few key characteristics based on empirical findings. The size of
these enterprises does not affect their efforts to be sustainable in environmental and social terms. The use of
external financing, the participation of women, and networking with other enterprises often have a positive impact
on sustainability (Marconatto et al., 2019).

Fair Trade

Fair Trade is an ethical label recognized worldwide. This label strives to ensure fairer trade for the people who
grow our food. It is part of the global Fair trade movement, which includes businesses, nonprofit organizations,
and consumers. It has been active for more than three decades. Its goal is to support and encourage businesses and
governments and to connect farmers and workers with the people who buy their products (Fairtrade International,
n. d.). It has been empirically demonstrated that consumer engagement with fair trade positively influences ethical
behavior related to the circular economy (Kutaula et al., 2022). The influence of knowledge about fair trade on
interest in a product can also be empirically proven (Robichaud & Yu, 2021).

To illustrate where Fair Trade is most widespread, we can use the findings from 2020, when the total number
of producer organizations in the Fair Trade system was 1880, of which 950 were registered in Latin America and
the Caribbean. At the EU level, Fair Trade is widespread. This is because a high standard of living also means a
greater interest in purchasing these products (Sterie & Ion, 2022). According to data from UNCTAD (2020) Fair
Trade is globally spread as follows. It includes over 2.5 million producers and workers from 70 countries, over
500 specialized importers, 4,000 stores worldwide and more than 100,000 volunteers. In terms of financial flow,
global sales of Fair trade certified goods increased by 15% in 2018 to reach 9.8 billion euros ($10.9 billion).

Ultimately, Fair Trade can be understood not only as a mechanism for improving the livelihoods of farmers
through fair prices and partnerships, but also as part of a broader shift toward more equitable and participatory
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economic arrangements (Fairtrade Cesko a Slovensko, 2026). In this sense, Fair Trade does not represent a separate
economic paradigm, but rather an applied dimension of the solidarity economy — translating its core values of
equity, cooperation, and democratic organization into concrete trading relationships across global value chains.

5 Conclusion

In conclusion, it is important to emphasize that economic discourse is selective. Often, the issue is not merely the
plurality of economic theories, but the conditions under which they enter the arena. It follows that pluralism is
more of a structural problem than a substantive one.

Several topics were presented in this paper. The Degrowth movement challenges economic growth as the key
norm guiding economies. Ecological economics seeks to redefine the relationship between the economy and the
biosphere and, on a strong scientific foundation, shift the paradigm toward sustainable development. Solidarity
economy and Fair Trade, in turn, directly offer practical alternatives that have proven to be functional. These topics
may seem marginal to the Public Arena, but if we examine them more closely, it becomes clear that they have the
potential to transform the Public Arena.

Finally, it is important to mention the role of universities. They are not merely institutions for the transmission of
knowledge; in a sense, they also serve as an important public arena. Pluralistic teaching can shift the dominance
of economic topics and provide space for alternative perspectives.

Kuhn (2008) a leading figure in postmodern epistemology, clearly demonstrates the potential for paradigms to
alternate or coexist alongside one another. If scientific knowledge were a straightforward path to truth from the
outset, we would simply add more facts to the existing body of knowledge across generations of scientists.
However, this is not the case. If science aspires to this designation at all, it has — like other human activities —
its cultural, historical, institutional, social and psychological dimensions. Therefore, scientific findings themselves
are historically conditioned and reflect the spirit of a given era. They are subject to a shared paradigm.

Today, we see the failure of the old paradigm of growth in every aspect, from growing social inequality to the
massive destruction of the natural environment. This paradigm has not only failed to solve many of these problems
but has added global ones on top of them. Without respect to biosphere, despite the fact whether it is orthodox or
heterodox paradigm, it has exhausted itself and is turning against our sustainable existence on this planet. The
experience with the course Pluralism in Economic Thought demonstrates that teaching can actively contribute to
broadening the range of perspectives to which students are exposed.

Acknowledgements: The authors would like to thank all invited speakers who have contributed to the course
over the past years and enriched it with a wide range of diverse topics. We are also grateful to the students who,
beyond their formal coursework, have shown a genuine interest in pluralism in economic thought and actively
engaged with its topics.
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Perceptions of Environmental Education
among Lower- and Upper-Secondary Students

Roman Buchtele!, Petra Matouskova>

Abstract: Environmental education is an integral part of the overall effort to achieve
sustainability. Its role is also included in the European Green Deal. This study aims to
compare lower- and upper-secondary students’ perceptions of environmental education.
A quantitative study was conducted among lower- and upper-secondary students. A total of
236 questionnaires were collected. It was found that, overall, students acquire environmental
knowledge through formal education; however, they themselves assess this as insufficient.
Statistically significant differences between the two groups of respondents were observed
particularly in their perceptions of the importance of teaching environmental topics and in
the sources of environmental knowledge.

Keywords: Environmental education - Environmental knowledge - Students - Quantitative
research

1 Introduction

In response to escalating environmental challenges, sustainable development has become a central framework for
addressing the complex interplay between economic, social, and ecological systems (World Commission on
Environment and Development, 1987). Accordingly, the European Union views education as a priority in line with
its vision of a green and sustainable future, including students with environmental competencies (European
Commission, n. d.). The role of educational institutions within the European Green Deal is described in Section
2.2.4. (Activating education and training), where their role is outlined in terms of their influence on students,
parents, and the wider community to engage in sustainable change (European Commission, 2019). Climate change
education can be understood as a specific subset of environmental education, focusing explicitly on the causes,
impacts, and responses to climate change in terms of knowledge, skills, values and attitudes (UNESCO, n. d.).
This approach to education is currently characterized by a focus on personally relevant and meaningful information
and environmental knowledge, as well as the use of active and engaging teaching methods (Monroe et al., 2017).

Teaching environmental topics in elementary school is critical because it establishes foundational values,
knowledge, and sustainable behaviours that shape children’s lifelong environmental responsibility and decision-
making. The evidence base is substantial across multiple recent studies. Lamanauskas (2023) demonstrates that
early environmental education forms the foundations of personality and positive attitudes toward nature, with
primary school being a “suitable and favourable environment” for developing environmental awareness and
sustainable lifestyles. Ilham et al. (2023) found that integrated environmental education in elementary curricula
increases students’ awareness of environmental issues and produces measurable improvements in sustainable
actions, including reduced water/energy use and better waste management. Moiseeva and Anisimova (2024)
emphasize that children who receive environmental education develop into ecologically conscious adults who
actively seek solutions to environmental problems across various professions.

The evidence is robust across multiple recent studies. Paranhos Santos Marcelino et al. (2024) found that
environmental education raises awareness of environmental challenges, provides tools for sustainable daily
practices, and enables citizens to actively participate in environmental issues and support sustainable policies.
Naydenov et al. (2025) demonstrated that such education develops critical thinking skills necessary for analysing
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complex environmental problems. Salazar-Alcivar et al. (2024) confirmed that environmental education
strengthens ecological awareness and promotes adoption of sustainable behaviours in high school students.
Additionally, Garcia-Muiiio et al. (2024) reported that high school teachers consider environmental education for
sustainability “of supreme importance” in fostering students’ environmental values and attitudes. Adnyana et al.
(2023) noted that environmental education integrates multiple disciplines and facilitates evidence-based decision-
making. Project-based learning is also increasingly used to teach environmental topics, and empirical evidence
shows that it has positive results (Hugerat, 2016; Genc, 2014). This underlines the role of project-based learning
as a modern form of teaching that increases student autonomy, collaboration, communication, and reflection on
the real world (Kokotsaki et al., 2016).

2 Aim and methods
This study aims to compare lower- and upper-secondary students’ perceptions of environmental education.
Based on the aims of the study, the following research questions were formulated:

RQI: How do lower- and upper-secondary students differ in their perception of the importance of environmental
education in school?

RQ2: What are the attitudes of lower- and upper-secondary students toward environmental project-based and
internship-based learning?

RQ3: What sources of environmental knowledge do lower- and upper-secondary students report?

Quantitative research—a questionnaire survey—was conducted. The study participants are lower-secondary
and upper-secondary students (equivalent to gymnasium in the Czech Republic) in a city located in the South
Bohemian Region. A total of 236 completed questionnaires were collected. The response rate was high, nearly
100%, as data collection took place within the framework of formal instruction. Data collection was carried out at
the end of 2024. Participants were recruited during Social Studies classes, as this subject provides the greatest
coverage of environmental and sustainability-related topics within the curriculum. Students who were present
during data collection were invited to participate, and participation was voluntary and anonymous. The
questionnaire consisted of several interrelated sections: identification questions, formal environmental education,
sources of environmental knowledge, and project-based learning along with other organizational forms. The
questionnaire included predominantly categorical and Likert-type rating scale items, allowing for the application
of appropriate statistical analyses.

The gender distribution of the sample is 60.6% female, 31.8% male, and 7.6% did not specify. This distribution
roughly corresponds to the actual gender distribution at the school under study. A total of 64.4% of the students
surveyed live in the city, and 34.3% live in rural areas. Only 1.3% of the students did not specify this information
in more detail. The number of lower-secondary students and upper-secondary students surveyed is not the same.
A total of 68 lower-secondary students and 168 upper-secondary students participated in the study. A total of
80.9% of respondents reported having received instruction on environmental issues, climate change, or related
topics during their studies. In contrast, 17.8% indicated that they had not, while 1.3% did not provide a response.

To examine the presence of statistically significant associations between categorical variables, the chi-square
test of independence was employed. Welch's t-test was used for statistical analysis of differences between the
means of two groups of respondents — lower-secondary students and upper-secondary students. The reason for this
is that the samples are uneven, and it is assumed that the variance is also different. Welch's t-test is more robust in
this case and is the standard recommended test.

3 Results

The first variable monitored was the importance students in both groups attached to teaching environmental topics
at school. The most frequently selected value on a scale of 1-10, where 10 means extremely important, was 8§, with
a frequency of 25%. The second most frequently selected value was 7, i.e. 15.7%. The mean is equal 6.8 (Figure

1.
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Figure 1 The importance of teaching environmental issues in schools

30,0%
25,0%
20,0% 15,7%

15,0% 11,4% 11,4%11.,4%
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10,0% 59% - oo
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5,0% 3.8% 1.3% >4 1.79%

0,0%

25,0%

10 9 8 7 6 5 4 3 2 1 N/A

Source: Own elaboration; n = 236; 1 = not important at all, 10 = extremely important

Welch's t-test was used to determine statistically significant differences between the averages of both groups
of students - lower-secondary students; upper-secondary students. Table 1 shows the results of the t-test, which
confirm a statistically significant difference in the mean values between the two groups (p-value = 0.000). Lower-
secondary students give higher values to the teaching of environmental topics (mean = 8.12) than upper-secondary
students (mean = 6.27).

Table 1 Comparison of Lower- and Upper-Secondary Students’ Ratings of the Importance of Environmental Topics
(Welch’s t-test)

t-test - independent samples (lower-secondary students; upper-secondary students)

Std. errof|
it df -value Mean difference [difference
The importance of teaching7.150 165.480 0.000 1.853 0.259
environmental topics

Source: Own elaboration; the mean difference was calculated as follows: lower-secondary students - upper-secondary
students

Another variable under study is students’ attitudes toward the amount of information they receive during their
studies regarding the environment, climate change, and other environmental topics. It is obvious from Figure 2
that both lower-secondary and upper-secondary students most often report that they obtain such information, but
not very much of it. In both cases, the frequency is nearly identical (lower-secondary students 67.6%; upper-
secondary students 67.9%). For the response "I get enough information about these topics at school," the frequency
is slightly higher among upper-secondary students 12.5% compared to 8.8% among lower-secondary students.

Whether there is a statistically significant difference between the two groups of students was also examined
using a chi-square test based on contingency tables. The results show that there is no statistically significant
difference in the amount of environmental information that the two selected groups of respondents receive at
school (%* = 1.563; df = 3; p = 0.668).

Figure 2 Students’ Perceived Adequacy of Environmental Information in Their Studies

Q: What is your attitude towards the amount of information you are getting about the
environment, climate change or other environmental topics in your studies?

80,0% 67,6% 67,9%
60,0%
40.0% 20,6%
;07 18,5%
0 o, 12,5% ’
20,0% 8,8% - 29% 12%
0.0% |
I get enough information I get such information, but There is a complete lack of Missing answer
about these topics at school not much such information in the
curriculum
B [ower-secondary students upper-secondary students

Source: Own elaboration; n = 68 (lower-secondary students), n = 168 (upper- secondary students)
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In the next step, we focused on the ideal transfer of environmental knowledge to students. Students could choose
from several options regarding how they would prefer information about the environment to be conveyed. Once
again, the two groups of respondents are compared.

The frequency of responses indicates that traditional classroom instruction is not the most preferred method. It
accounts for only 20% among lower-secondary students and 19.9% among upper-secondary students. The most
preferred format is a short-term project within the school, which can be thought of as one or more days of project-
based learning (lower-secondary students 32.7%; upper-secondary students 33.1%). Differences can be found, for
example, in attitudes toward long-term projects within the school. Support for such projects is higher among lower-
secondary students (19.1%) than among upper-secondary students (14.6%). Conversely, upper-secondary students
are more inclined toward multi-day projects as part of an internship at environmental centres, outdoor schools,
etc., with 23.7% compared to 17.3% among lower-secondary students (Figure 3).

Figure 3 Preferred Forms of Environmental Knowledge Transfer (Multiple Responses Allowed)

Q: What form of knowledge transfer on environmental issues would you prefer? You may
select more than one option

35.0% 32,7%3.1%
30,0%
23,7%
o >
25,0% 20,09%9,9% 19.1%
20,0% : 17,3%
’ 14,6%
15,0%
10,0% 7,3%7,0%
0,
5,0% . 3:6%, gv,
0,0% L
Traditional A short-term A long-term project A multi-day project I am not interested Other
classroom teaching project within the ~ within the school as part of an in this type of
school (e.g. one day  (e.g. lasting a internship at learning.
or several days) month) environmental
centers, outdoor
schools, etc.
B J[ower-secondary students upper-secondary students

Source: Own elaboration; n = 68 (lower-secondary students), n = 168 (upper- secondary students)

It is necessary to place the environmental knowledge gained through formal education—at school—within the
context of the other environmental knowledge that students acquire from a variety of sources. Figure 4 shows that
students obtain most of their environmental knowledge from social media and the internet, i.e., 23.3%. Similarly
represented are the traditional sources of environmental knowledge, namely the family (14.9%) and school
(15.4%). Personal observations in nature (14.1%) are also comparable. Environmental centres, nature schools, etc.,
which currently offer a wide range of project-based learning activities, are represented by only 11.8%. Students
report that they gain the least environmental knowledge among friends (9.6%) and from other sources (9.9%).

Figure 4 Perceived Knowledge Gain from Environmental Information Sources

25,0% 23,3%
20,09
0% 154%  14,9% 15,1%
15,0% 11,8%
o 9,6% ’ 9,9%
10,0%
5,0%
0,0%
At school In the family ~ Among friends Social networks Environmental Personal Other sources
and the internet centres, nature observations in

schools, etc. nature

Source: Own elaboration; n =236
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Welch’s t-test was used to identify statistically significant differences between the amount of information that the
two groups of students obtain from different sources (Table 2). A statistically significant difference was found for
the first source, “at school” (p-value = 0.005). Lower-secondary students (mean = 5.50) acquire more
environmental knowledge from this source than upper-secondary students (mean = 4.61). The situation is similar
for the "in the family" source, where a statistically significant difference was also found (p-value = 0.038). Lower-
secondary students (mean = 5.34) acquire more knowledge from this source than upper-secondary students (mean
=4.56). For the other two sources where a statistically significant relationship was found, the opposite is true. For
the "among friends" source (p-value =0.001), upper-secondary students (mean = 3.30) acquire more environmental
knowledge than lower-secondary students (mean = 2.38). The final source with a statistically significant difference
in means is social media and the internet (p-value = 0.001). Upper-secondary students (mean = 7.75) acquire more
environmental knowledge from this source than lower-secondary students (mean = 6.57).

Table 2 Comparison of Lower- and Upper-Secondary Students’ Perceived Knowledge Gain from Environmental Information
Sources (Welch’s t-test)

t-test - independent samples (lower-secondary students; upper-secondary students)

Sources of environmental knowledge Std. error
according to students it df p-value Mean difference (difference
At school 2.837 118.232 0.005 0.893 0.315

In the family 2.099 106.156 0.038 0.783 ‘0.373
\Among friends -3.383 143.448 0.001 -0.921 ‘0.27 2
Social networks and the internet -3.297 98.659 0.001 -1.183 0.359
[Environmental centres, nature schools,0.918 116.601 0.360 0.405 0.441
etc.

Personal observations in nature -0.484 115.386 0.629 -0.195 0.402
Other sources 0.305 130.607 0.761 0.108 0.356

Source: Own elaboration; the mean difference was calculated as follows: lower-secondary students - upper-secondary
students

Although sources of environmental knowledge such as environmental centres, nature schools, etc., were not
among those from which students gained the most environmental knowledge, Figure 5 shows that students attach
above-average importance to this option, as measured by their interest in this form of instruction. The most frequent
value is 7 (17.8%), followed by 8 with a frequency of 15.3%.

Figure 5 Perceived Suitability of Internship-Based Environmental Learning (1-10 Scale)

20,0%
18,0%
16,0%
14,0%
12,00 (4
10,0%
8,0%
6,0%
4,0%
2,0%
0,0%

17,8%

15,3%
14,0%

11,4%
10,2%

7,6%

9,3%

42% 38% 3.8%

2,5%

1 2 3 4 5 6 7 8 9 10 N/A

Source: Own elaboration; n =236; 10 = most suitable

Welch’s t-test was again used to determine whether there was a difference in the mean between the two groups
of students. In this case, no statistically significant difference in the mean was found, as the p-value was 0.458
(Table 3).
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Table 3 Comparison of Lower- and Upper-Secondary Students’ Perceived Suitability of Internship-Based Environmental
Teaching (Welch’s t-test)

t-test - independent samples (lower-secondary students; upper-secondary students)

Std. errof|
it df -value Mean difference |difference
If you were to teach environmental topics0.745 143.909 0.458 0.241 0.324

as part of an internship at environmental

centres or outdoor schools, please rate on|

a scale from 1 to 10, where 10 = the most,|

how suitable this form of teaching would

be for you?

Source: Own elaboration; the mean difference was calculated as follows: lower-secondary students - upper-secondary
students

The final variable examined is the perceived benefits of internship-based environmental project-based learning.
Figure 6 shows that the most frequently cited benefits in both groups are: increased awareness of environmental
issues and a different type of learning compared to traditional school-based learning. However, certain differences
were observed among the groups of students. Upper-secondary students more frequently cited the benefit
"Increased awareness of environmental issues" (33.1% compared to 28.1%). The situation is similar for the
benefits “A different type of learning compared to traditional school-based learning” (24.1% compared to 22.3%)
and “Collaboration with experts and receiving expert guidance” (16% compared to 13.2%). In these two cases as
well, the frequency is higher among upper-secondary students.

The opposite was true for the remaining benefits. Lower-secondary students reported higher frequencies. These
students cited the benefits "Opportunity to work in a real-world environment and apply theoretical knowledge"
(22.3% compared to 19%) and "Inspiration for future career paths" (14% compared to 7.8%) more frequently.

Figure 6 Perceived Benefits of Internship-Based Environmental Project-Based Learning by Secondary Level (Multiple
Responses Allowed)

Q: What benefits do you see in internships at environmental centers or outdoor schools that
offer environmentally focused project-based learning?

35,0% 3.1%
30,0% —281%

0
25.0% 22.3% 22 30241 %
20,0% 19,0%
0% 16.0%
’ 14,0%

15,0% 13.2% -
10,0% 7.8%

5.0%

0.0%

Increased awareness ofOpportunity to work in  Collaboration with  Inspiration for future A different type of

environmental issues a real-world experts and receiving career paths learning compared to
environment and apply  expert guidance traditional school-
theoretical knowledge based learning
H Jower-secondary students upper-secondary students

Source: Own elaboration; n = 68 (lower-secondary students), n = 168 (upper- secondary students)
4 Conclusion

The answer to the first research question (How do lower- and upper-secondary students differ in their perception
of the importance of environmental education in school?) is that the two selected groups of students attach great
importance to the teaching of environmental topics in schools. A difference was also found between the groups,
with lower-secondary students assigning a higher importance on a scale of 1 to 10. In addition, it was found that
the surveyed students acquire this information at school as part of formal education, but their knowledge on the
subject is limited.
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The second research question (What are the attitudes of lower- and upper-secondary students toward
environmental project-based and internship-based learning?) examined environmental project-based learning as
a modern approach to transferring environmental knowledge to students. No significant differences in priorities
were found, but it can be said that both groups of students would most appreciate short-term projects on
environmental topics within the school where they study. Upper-secondary students were more inclined toward
the option of multi-day internships at, for example, specialized environmental centres. This was also confirmed in
general, as all students assigned above-average importance to this option. Students cited the greatest benefits of
these internships as increased awareness of environmental issues, a different form of instruction compared to
traditional school settings, and the opportunity to apply their knowledge in practice.

The final research question clarified the overall context of the topic under study (What sources of environmental
knowledge do lower- and upper-secondary students report?). Although formal education undeniably plays an
important role in transmitting environmental knowledge to students, it is not the most significant source of that
knowledge. It was found that the most significant sources are social media and the internet. However, differences
were found between groups of students. Lower-secondary students acquire more environmental knowledge from
school and within the family. In contrast, upper-secondary students acquire more environmental knowledge from
discussions with friends and from social media and the internet.

Acknowledgements: The authors would like to thank all students who participated in the research and completed the
questionnaire.
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Ethics of Agency, Representation and Responsibility
in AI-Driven Phygital Systems

Marek Ciklamini'

Abstract: The convergence of Artificial Intelligence (AI) agents, decentralized Web3
protocols, and physical infrastructure gives rise to autonomous '"phygital" systems,
environments where physical reality is continuously manipulated by digital algorithmic
actors. Within this paradigm shift, real-world physical assets (RWA) are managed via
blockchain-enforced, dynamic Service Level Agreements (SLAs), fundamentally altering
how agency is manifested, how physical assets are represented, and where moral
responsibility resides. This paper analyzes the ethical tension of the "agentic economy" by
examining its triadic core: the ontological representation of hardware via tokens, the
delegation of cognitive agency to machine workflows, and the resulting "responsibility
voids". This paper presents the Tokenized Moral Proxy framework, a socio-technical
architecture utilizing Trusted Execution Environments (TEEs), Model Context Protocols
(MCP), and proportional on-chain slashing mechanisms. The article argues that, rather than
neutralizing accountability, tokenized representation must become an algorithmic vehicle for
human-centric ethical safeguards in machine-to-machine collaborations.

Keywords: Phygital Systems; Agentic Economy; Service Level Agreements; Distributed
Moral Agency; Asset Representation; Tokenization; Machine Ethics

1 Introduction

The landscape of the twenty-first century is increasingly defined by the erosion of the boundary between the
physical and the digital, culminating in the rise of "phygital" systems, as illustrated in Figure 1. While previous
architectural paradigms treated digital networks as passive repositories of human intent, the deployment of
autonomous Artificial Intelligence (Al) agents introduces independent volition into cyber-physical infrastructures
(Xu, 2026). Driven by advanced large language models (LLMs) and decentralized applications, these synthetic
actors do not merely process information; they deploy capital, command physical machinery, and enter into binding
programmatic arrangements without human intermediaries (Jahid et al., 2023).
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Figure 1 Conceptual illustration of the Agentic Phygital Economy
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The figure shows the integration of physical assets and cyber-physical infrastructure - including secure hardware, a
bridge, and an aircraft - with decentralized digital infrastructure, highlighting trusted execution, agentic intelligence,
interoperable protocols, and Web3-based governance.

This structural evolution finds its ultimate expression in the financialization and algorithmic orchestration of
tokenized Real-World Assets (RWAs) and Decentralized Physical Infrastructure Networks (DePIN) (Jiang, 2025).
In these settings, a physical asset's performance - ranging from industrial power generation to automated supply-
chain nodes - is monitored in real time and bound to an on-chain smart contract via a dynamic Service Level
Agreement (SLA) (Avrilionis & Hardjono, 2021). When sensor arrays register an operational deviation, economic
consequences, such as the liquidation or slashing of crypto-economic collateral, are executed deterministically by
the protocol within seconds.

This automated convergence of physical and digital layers introduces severe ethical friction across three distinct
vectors: Agency (the autonomous volition of algorithmic systems), Representation (the tokenized abstraction of a
physical asset's real-world state), and Responsibility (the accountability for real-world consequences) (Matthias,
2004; Nyholm, 2018). Classical ethical systems, which rely on individual human intention (mens rea), fail when
applied to distributed machine environments (Floridi & Sanders, 2004). This paper investigates these dynamics
from the perspectives of technology, ethics, and cognitive psychology, establishing an architectural framework
designed to inject human-centric ethical proportions directly into autonomous machine-to-machine networks.

2 The Triadic Conflict: Agency, Representation, and Responsibility

To evaluate the ethical implications of autonomous phygital platforms, one must look at how digital abstractions
directly dictate physical actions. This relationship creates a loop where actions, abstractions, and consequences are
highly separated, introducing unique vulnerabilities into human-machine collaboration.

2.1 The Erosion of Responsibility: Responsibility Voids

In classical deontology and consequentialism, moral action requires an identifiable agent capable of
intentionality (Floridi & Sanders, 2004). In an Al-driven phygital system, however, accountability undergoes a
radical dispersion, establishing what Matthias (2004) conceptualized as an "accountability gap". When data
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transitions from a hardware sensor through a network of decentralized validators, an Al agent, and ultimately to an
Ethereum Layer 2 smart contract, the final ethical action becomes non-linear and distributed across multiple human,
machine, and protocol layers (Floridi & Sanders, 2004; Matthias, 2004; Nyholm, 2018).

If a machine-to-machine transaction mistakenly triggers an automated penalty that cuts off capital or operational
capacity from a critical asset, assigning moral fault becomes impossible. The moral consequences are diffused
across a decentralized network, creating a responsibility gap or distributed responsibility locus that can obscure
moral accountability (Matthias, 2004; Nyholm, 2018). This emergence can be represented as a systemic function:

Moaction = 2i=s" (Ai X Cj) + €

where A i represents the specific operational mandate of agent i, C i denotes its respective contextual influence
within the protocol, and & encapsulates the emergent systemic risk that cannot be isolated to a single component.
In this model, the chain of execution becomes a black box, separating human creators from the real-world impact
of their software.

2.2 The Psychology of Agency: Cognitive Offloading

From a psychological standpoint, the primary hazard of delegating agency to phygital workflows is cognitive
offloading and the reinforcement of automation bias (Gerlich, 2025; Parasuraman & Manzey, 2010). When human
operators transfer the responsibility of real-time SLA tracking and contract execution to autonomous agents, they
experience cognitive de-skilling and the accumulation of a severe "cognitive debt" (Kosmyna et al., 2025).

Because the protocol operates autonomously, humans may progressively externalize monitoring and situational
judgment to external tools and automated systems (Risko & Gilbert, 2016). This creates a psychological shield:
human supervisors assume a position of total blamelessness, over-relying on the assumed infallibility of the smart
contract or automated recommendation system, thereby weakening their own role as ethical supervisors (Gerlich,
2025; Parasuraman & Manzey, 2010; Skitka et al., 1999).

2.3 The Hazard of Representation: Digital Twins and Interface Drift

The ethical dimension of representation concerns how faithfully a digital token or smart contract mirrors its
underlying physical reality (Floridi, 2011). In phygital setups, the token is the "carrier structure" for the physical
asset's liabilities and rights (Avrilionis & Hardjono, 2021). If an interface changes its available tools or alters its
contextual criteria mid-transaction - a phenomenon known as interface drift - the digital representation no longer
aligns with the physical state. This decoupling allows autonomous agents to exploit discrepancies, turning a
mechanism designed for trust into an automated vehicle for economic manipulation or operational extraction (Jiang,
2025; Mas, 2026).

3 The Architecture of Uncompromising Correctness

To align the agentic economy with human values, ethics must be written directly into the technical specifications
of phygital infrastructure. This paper proposes an integrated architecture based on four uncompromised pillars,
each of which is mapped to specific cryptographic solutions and their corresponding socio-ethical safeguards, as
outlined in Table 1 and depicted in the high-level design diagram in Figure 2.
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Figure 2. System Architecture Flow: End-to-end telemetry verification, agentic workflow governance via MCP, and
proportional on-chain fallback escalation loops.
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Table 1 The Tokenized Moral Proxy Framework for AI-Driven Phygital Systems. (own processing)

Ethical Core Technical Architecture Cryptographic Socio-Ethical Safeguard
Pillar Implementation
Representation Hardware-enforced identity Trusted Execution Environments | Eliminates information gaslighting and
(TEEs) and secure enclaves guarantees data provenance at the
physical root (Oasis Protocol, 2026).
Agency Deterministic trust interfaces Model Context Protocol (MCP) Prevents interface drift or malicious mid-
and TLSnotary workflow exploits by Al agents
(LogicMonitor, 2026; Mas, 2026).
Responsibility Proportional slashing Tiered, non-binary smart Mitigates responsibility gaps by
contracts penalizing proportionately to real-world
context (Matthias, 2004; Nyholm, 2018).
Supervision Cognitive co-supervision Multi-signature circuit breakers Re-introduces human accountability for
and escrows high-value moral and economic
thresholds (Humanity Docs, 2026).

Source: Own processing
3.1 Establishing Verifiable Representation via TEEs

The integrity of digital representation requires that data cannot be forged at the physical boundary (Oasis
Protocol, 2026). Physical assets must possess immutable cryptographic identities generated inside tamper-proof
silicon, such as Intel SGX or ARM TrustZone. Because the private key remains entirely isolated within the secure
enclave, the physical asset cryptographically signs its own performance data. Any subsequent alteration of SLA
metrics during network transit is rendered mathematically impossible, decoupling truth from human corporate
honesty (Avrilionis & Hardjono, 2021; Oasis Protocol, 2026).

3.2 Governing Machine Agency via Model Context Protocol (MCP)

When autonomous Al agents interact with physical assets, they rely on standardized communication protocols
to read data and execute tools (LogicMonitor, 2026). Utilizing a trustworthy MCP framework ensures that the
toolsets, capabilities, and data parameters exposed to machine agents are cryptographically signed and structurally
stable (Arcade.dev, 2025; Mas, 2026). This prevents malicious interface changes mid-workflow and enforces a
predictable space for machine agency to operate safely (JISEM, 2026; LogicMonitor, 2026).

4 Synthesis: The Token as a Moral Proxy

These dimensions are synthesized by redefining the ontology of tokenized representation within phygital networks
(Floridi, 2011). In our framework, a token is neither a purely speculative asset nor a simple access key; it functions
as a Moral Proxy.
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When an economic actor acquires or stakes a token tied to a physical asset, they are explicitly underwriting its
socio-technical risk profile (Jiang, 2025). The smart contract governing the dynamic SLA must reject rigid,
destructive binaries (e.g., total liquidation upon a single delayed data packet). Instead, it incorporates algorithmic
proportionality — translating fairness and equity into code (Matthias, 2004; Nyholm, 2018).

If an operational exception occurs, the system triggers a tiered response, diverting funds into temporary
cryptographic escrows rather than instantly burning liquidity. This creates a mandatory grace period that
accommodates the unpredictable anomalies of the physical world and provides a window for multi-agent arbitration
(Humanity Docs, 2026; JISEM, 2026).

5 Conclusion

The ethical landscape of the twenty-first century demands a shift from retrospective legal regulation to proactive
algorithmic architecture. As autonomous Al agents increasingly participate in the management of physical
infrastructure, technical designs must carry explicit ethical weights. By transforming tokens into moral proxies
supported by hardware-enforced truth, predictable context protocols, and proportional fallback mechanisms, the
framework bridges the gap between machine efficiency and human accountability (Matthias, 2004; Nyholm, 2018;
Xu, 2026). The framework presented here demonstrates that the agentic economy can achieve scalability and
technical precision while preserving its responsibility to human values.
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How Do Environmental, Social, and Governance
(ESG) Firms Respond to Monetary Policy?
Reconciling Competing Evidence on Transmission
Mechanisms

Mike Djesa’

Abstract: Does monetary tightening affect green firms differently from brown firms? The
emerging literature offers mixed answers: some studies find green firms less sensitive to monetary
policy shocks, while others find greater sensitivity. This paper reconciles this apparent contradiction
by arguing that findings diverge because studies differ in shock identification, ESG measurement,
sample periods, and assumptions about green financial market development. It develops an
integrated framework combining duration exposure, investor clientele effects, and carbon risk
premia. The framework predicts that ESG firms are less sensitive to target shocks when clientele
effects dominate, more sensitive to path shocks when green bond markets are shallow and duration
exposure is unhedged, and not differentially sensitive once hedging instruments become widely
available. Brown firms remain more exposed through carbon and transition-risk channels. The
paper contributes a conditional framework for central bank modelling, ESG portfolio construction,
and future empirical research.

Keywords: Monetary policy transmission - ESG - Green finance - Carbon premium - Duration -
Investor clientele

1 Introduction

Monetary policy does not affect all firms equally. Traditional models emphasise that transmission depends on
financial characteristics such as leverage, liquidity, and access to external finance, and that financially constrained
firms are typically more sensitive to tightening (Ottonello & Winberry, 2020; Cloyne, Ferreira, Froemel, & Surico,
2023). This established heterogeneity raises a further question: do firms’ environmental characteristics introduce
an additional dimension of differential transmission?

This question has become urgent as economies move towards low-carbon production. Policymakers have
expressed concern that tighter monetary policy might slow green investment by raising the cost of capital for long-
duration sustainable projects (Schnabel, 2023). Green firms may differ from brown firms not only in environmental
profile, but also in investor base, asset duration, risk exposure, and access to green financial instruments. These
differences can shape how monetary policy affects valuations, financing conditions, and investment decisions.

The empirical literature offers mixed results. Patozi (2023) finds that green firms are less sensitive to monetary
policy shocks because sustainability-oriented investors provide relatively stable demand. Kansoy and Stasiulaitis
(2025), by contrast, show that green firms were more sensitive to forward-looking path shocks before 2015,
reflecting the long-duration nature of green investments, but that this effect disappeared after green financial
markets deepened. Bauer, Offner, and Rudebusch (2025) show that brown firms are more sensitive to monetary
tightening, consistent with carbon risk premia and transition-risk channels.

This paper argues that these findings are not necessarily contradictory. They can be reconciled by recognising that
studies differ in how they identify monetary policy shocks, how they measure ESG characteristics, which sample
periods they examine, and whether green financial markets are sufficiently developed to provide effective hedging

! University of South Bohemia in Ceské Bud&jovice, Faculty of Economics, Studentska 13, 37005 Ceské Budgjovice,
Czech Republic, djesam00@ef jcu.cz
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instruments. Central to this reconciliation is the distinction between target shocks, which capture unexpected
changes in the current policy rate, and path shocks, which capture revisions to the expected future path of rates
(Giirkaynak, Sack, & Swanson, 2005).

The paper makes three contributions. First, it offers a structured reconciliation of competing findings in the
emerging literature on ESG and monetary policy transmission. Second, it develops a conditional framework that
translates the mechanisms into testable hypotheses. Third, it outlines implications for central bank transmission
modelling, ESG portfolio construction, and future empirical research.

2 Aim and methods

The aim of the paper is to explain when ESG firms should be more, less, or equally sensitive to monetary policy
shocks. The paper adopts a conceptual and meta-analytic approach rather than producing new firm-level estimates.
This is appropriate because the central puzzle is not simply whether ESG firms respond differently, but why well-
identified studies reach different conclusions.

The method is a structured comparative reconciliation. The paper compares the core studies across four
dimensions: monetary policy shock measurement, ESG measurement, sample period, and econometric
specification. This approach follows the broader logic of evidence synthesis in economics, where divergent
estimates can often be explained by systematic differences in study design rather than by random disagreement.

The first dimension is shock measurement. Target shocks mainly affect short-term discount factors and are
more likely to activate investor clientele effects. Path shocks affect long-term discount rates and are more likely
to activate duration exposure. The second dimension is ESG measurement. ESG scores capture environmental
management, disclosure, innovation, and resource efficiency; emission intensity captures direct carbon footprint
and transition-risk exposure. The third dimension is sample period. Green bond issuance grew from approximately
$37 billion in 2014 to over $80 billion in 2016 and has since exceeded $500 billion annually, while the Paris
Agreement in December 2015 marked an important shift in climate policy expectations. The fourth dimension is
econometric specification, including fixed effects and firm controls such as leverage, size, profitability, and
market-to-book ratios.

3 Results
3.1 Integrated mechanisms

The literature can be reconciled by integrating three mechanisms. First, the duration channel predicts that green
firms are more sensitive to path shocks because green investments often involve high upfront costs and cash flows
far in the future. The present value of those distant cash flows is more sensitive to changes in long-term discount
rates. Second, the clientele channel predicts that ESG firms are less sensitive to target shocks because investors
with sustainability preferences are less likely to withdraw capital in response to short-term interest rate changes
(Pastor, Stambaugh, & Taylor, 2021; Patozi, 2023). This argument is also consistent with evidence that investors
are willing to accept lower returns on environmentally sustainable assets, reflecting a green premium in financial
markets (Zerbib, 2019). Third, the carbon premium channel predicts that brown firms are more sensitive because
carbon-intensive firms face regulatory, technological, and reputational transition risks (Bolton & Kacperczyk,
2021; Bauer et al., 2025).

The mechanisms generate different predictions, but they are conditional rather than mutually exclusive. When
target shocks dominate, investor clientele effects imply lower ESG sensitivity. When path shocks dominate and
green financial markets are shallow, unhedged duration exposure implies greater ESG sensitivity. Once green bond
markets deepen and hedging instruments become available, the duration effect is attenuated. When greenness is
measured by emission intensity rather than ESG scores, brown firms appear more sensitive because the measure
captures direct transition-risk exposure.
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Table 1 Conditional framework for ESG sensitivity to monetary policy

Condition

Predicted outcome

Dominant mechanism

Supporting evidence

Target shock, short
horizon

ESG firms are less
sensitive

Investor clientele

Patozi (2023)

bond markets, post-
2015/16

sensitivity

Path shock + shallow ESG firms are more Unhedged duration Kansoy & Stasiulaitis
green bond markets, pre- | sensitive exposure (2025)

2015/16

Path shock + deep green | No differential Hedging capacity Kansoy & Stasiulaitis

(2025)

Emission-based
greenness measure

Brown firms are more
sensitive

Carbon risk premium

Bauer et al. (2025);
Bolton & Kacperczyk
(2021)

Source: Author’s synthesis based on Patozi (2023), Kansoy and Stasiulaitis (2025), and Bauer et al. (2025).

3.2 Reconciliation of evidence

Patozi (2023) is consistent with the clientele channel. When monetary policy shocks are not decomposed by
horizon and ESG is measured through environmental scores, green firms appear less sensitive because ESG scores
capture investor-facing characteristics valued by sustainability-oriented investors.

Kansoy and Stasiulaitis (2025) are consistent with the duration and hedging channels. Their target-path
decomposition reveals that green firms were more vulnerable to path shocks before 2015, but that this vulnerability
disappeared after green financial markets deepened. Their result therefore supports the view that duration exposure
is not immutable; it depends on whether firms and investors can hedge it.

Bauer et al. (2025) are consistent with the carbon premium channel. By using emission intensity, they capture
direct exposure to transition risk and show that brown firms are more sensitive to monetary tightening. This result
is not inconsistent with Patozi or Kansoy and Stasiulaitis: it reflects a different measure of greenness and a different

mechanism.

Table 2 Reconciliation of core empirical findings

Study Shock measure Greenness Main finding Reconciling insight
measure
Patozi (2023) US surprises ESG scores Green firms less Clientele

sensitive

Bauer et al. (2025)

ECB surprises

Emission intensity

Brown firms more
sensitive

Carbon risk

Kansoy & Target/path shocks | Refinitiv E-score Pre-2015 Duration/hedging
Stasiulaitis (2025) vulnerability; post-

2015 convergence
Dottling & Lam US shocks Green/brown Brown firms more | Credit constraints
(2024) sensitive
Havrylchyk & US shocks Carbon measures Brown firms more | External finance
Pourabbasvafa sensitive
(2025)

Source: Author’s synthesis.
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4 Conclusion

This paper shows that the question of how ESG firms respond to monetary policy has no single answer. The
direction and magnitude of ESG-related heterogeneity depend on the interaction among shock type, ESG
measurement, time period, and financial market development. ESG firms are less sensitive to target shocks when
investor clientele effects dominate, more sensitive to path shocks when green bond markets are shallow and
duration exposure is unhedged, and not differentially sensitive once hedging capacity improves. Brown firms
remain more exposed when greenness is measured by carbon intensity because emission-based measures capture
transition-risk exposure.

The findings have three implications. For central banks, monetary policy can affect green investment
asymmetrically, but this asymmetry is not fixed. Transmission models should distinguish target and path shocks
and incorporate green financial market depth as a conditioning variable. For investors, ESG portfolios are not
uniformly hedged against monetary policy risk; their sensitivity depends on shock horizon, cash-flow duration,
and access to hedging instruments. For the green tightening debate, the concern may have been most relevant
before the development of deep green bond markets and may weaken as sustainable finance matures.

The paper has limitations. It relies primarily on US and European evidence, while emerging markets may
display different patterns because green bond markets are less developed. ESG measurement remains imperfect,
with substantial divergence across data providers (Berg, Kélbel, & Rigobon, 2022). Much of the evidence concerns
stock price responses rather than real investment, employment, or emissions outcomes. Future research should test
the framework using firm-level green bond issuance, multiple ESG data providers, and non-US samples. More
direct evidence on corporate investment responses would also clarify whether valuation effects translate into real-
economy consequences.
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Dominant Factors and Risks Affecting the Ethical
Obligations of Businesses within the Circular
Economy

Denisa Gajdova!

Abstract: The transition from a linear economic model to a circular brings fundamental
changes in risk management for companies, which directly affect their financial
performance, long-term strategic sustainability and ethical profile. The contribution,
using methods of regression and correlation analysis, aims to determine whether and
to what extent this responsible approach and the fulfilment of ethical obligations of
companies is consistent with circular models that reduce specific risks and the risk of
bankruptcy with increasement of the resilience to fluctuations in resource availability and
climate change, determines dominant factors and risks affecting the ethical obligations of
companies within the circular economy.

Keywords: Risk management - Ethical obligations * Circular economy
1 Introduction

Fulfilling ethical obligations requires businesses to internalize their environmental externalities. The historical
industrial framework of “take-make-dispose” increasingly exposes corporate entities to severe systemic
vulnerabilities, including catastrophic climate disruptions, unpredictable resource shortages, and acute regulatory
sanctions [Geissdoerfer et al., 2017]. In this context, a corporation’s ethical profile is no longer an isolated
philanthropic consideration; instead, it is a key determinant of structural durability. The transition to a circular
economy (CE) represents an operational manifestation of a firm’s ethical obligations to society and the
environment [Geissdoerfer et al., 2017]. This article examines how a corporation’s responsible approach—
manifested in closing the material loop, minimizing waste, and eco-innovation—affects a firm’s bankruptcy risk
and resilience to macro environmental shocks, identifying the dominant risk factors that drive this transition. The
current macroeconomic environment faces the physical limits of a linear economic model that generates high
material dependency and negative environmental externalities (Geissdoerfer et al., 2017). Traditional risk
management frameworks have overlooked the risks associated with resource depletion and climate change. The
transition to a circular economy (CE) is changing the risk profile of businesses and transforming environmental
threats into strategic opportunities (Ellen MacArthur Foundation, 2015). The aim of this article is to examine the
mechanisms through which CE modifies the financial, strategic and ethical risks of modern companies. Linear
businesses are highly exposed to price shocks in primary raw materials. Ghisellini et al. (2016) report that
implementing strategies such as recycling, remanufacturing and reusing materials (closed systems) stabilizes
operating expenses (OpEx). Companies using secondary raw materials show greater immunity to geopolitical
disruptions in supply chains. The modern financial sector is increasingly allocating capital to entities that
demonstrate lower environmental, social and governance (ESG) risks (Bocken et al., 2014). Circular business
models, such as product as a service (PaaS), generate predictable, recurring cash flows. This mitigates the risk of
business failure, leading to improved credit ratings and lower weighted average cost of capital (WACC) from
banking institutions and ESG investors (Stahel, 2016). Tightening European Union legislation (e.g. Ecodesign for
Sustainable Products, ESPR and CSRD reporting requirements) penalizes linear waste (European Commission,
2020). Kirchofer et al. (2025) confirm in their empirical study that the transition to circular processes significantly
reduces the risk of future sanctions and eliminates the threat of technological product obsolescence. Modular
design allows for continuous upgrades without the need to scrap entire equipment.

Corporate reputation is a critical intangible asset. In an era of hyper-transparency, companies risk being accused
of greenwashing if their pro-environmental claims are superficial (Lieder & Rashid, 2016). A true transformation
to a circular model provides verifiable data on material flows, thereby building real consumer trust and increasing
the company’s attractiveness in the job market for key talent. Meeting ethical commitments requires companies to
internalize their environmental externalities. Companies that adopt circular frameworks replace volatile virgin
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commodities with sourced secondary materials, directly insulating their operations from fluctuations in resource
availability and climate change dependency [Ghisellini et al., 2016]. In Central Europe, companies face increasing
pressure to demonstrate true sustainability. Empirical surveys of Czech and Slovak businesses indicate that waste
elimination and energy cycle optimization are primary defensive strategies used by local companies to neutralize
local market shocks [Ungerman & Dédkova, 2021; Hanulakova et al., 2021]. Firms that fall short of their ethical
commitments face worsening financial difficulties due to tightening European Union regulatory frameworks, such
as the Eco-design for Sustainable Products (ESPR) and the Corporate Sustainability Reporting Directive (CSRD).
Conversely, proactive eco-innovations — focused on product modularity, reparability, and life cycle extension —
significantly reduce compliance costs and lower the underlying probability of failure [Les¢inska et al., 2025].
Aligning product design with ethical expectations in the circular economy protects a firm from costly litigation,
regulatory fines, and reputational boycotts from increasingly aware consumer bases [Musova et al., 2021]. By
isolating and evaluating the specific variables that bridge circular transformations with corporate performance, this
study seeks to answer a key question: how exactly does a firm’s adherence to ethical mandates change its
underlying probability of failure? We build a robust empirical framework to examine how the depth of a firm’s
circular integration affects its exposure to catastrophic operational shocks and long-term insolvency. Ultimately,
the aim of this article is to map the dominant operational, strategic, and financial risk factors that determine the
success of this transformation and to provide enterprise risk managers with the empirical evidence needed to
transform the circular economy from a framework of ethical ideals to a mathematically validated hedging strategy.
The global macroeconomics is reaching a critical inflection point where the traditional linear industrial paradigm,
characterized by the “take-make-discard” sequence, is proving structurally unsustainable. Decades of unfettered
extraction and consumption have exposed corporate entities to serious, worsening vulnerabilities that directly
threaten their basic survival. Businesses today operate in a highly volatile environment characterized by
catastrophic climate disruptions, geopolitical supply chain bottlenecks, and acute shortages of primary raw
materials [Geissdoerfer et al., 2017]. In this increasingly turbulent environment, a corporation’s ethical profile can
no longer be reduced to an isolated philanthropic perspective or a discretionary marketing exercise. Instead, the
fulfilment of corporate ethical commitments has evolved into a key determinant of structural durability and the
insulation of operational risks. The transition to a circular economy (CE) represents a direct operationalization of
a firm’s ethical commitments to both society and the ecosystem. Rather than seeing sustainability as a superficial
regulatory checkbox, the circular model requires a holistic rethinking of the company’s life cycle, replacing linear
disposal with regenerative practices such as closing material loops, resource efficiency, and proactive eco-
innovation [Ghisellini et al., 2016]. This structural shift is forcing risk managers to expand their traditional
frameworks. Historically, industry risk assessment models, such as the standard COSO or ISO matrices, have
treated environmental factors as static externalities or low-probability liabilities. However, modern resource
scarcity and extreme climate feedbacks mean that linear dependencies now pose an imminent existential threat to
a company’s cash flow, access to credit, and market solvency. This paper therefore examines the explicit financial
and strategic mechanisms through which a responsible corporate approach protects a business from systemic
failure. While the theoretical benefits of the circular economy are widely appreciated in environmental academia,
there is still a critical gap in quantifying how these ethical operations translate into tangible defenses against
corporate bankruptcy and macro-environmental shocks. Manufacturing sectors in Central Europe, particularly in
the Visegrad Four region, offer a unique and highly relevant testbed for these dynamics. These economies are
characterized by dense, resource-intensive industrial bases that are deeply integrated into Western European supply
chains, making them particularly sensitive to both fluctuating raw material prices and tightening European Union
regulatory frameworks [Ungerman & Deédkova, 2021]. Ultimately, this article aims to map the dominant
operational, strategic and financial risk factors that determine the success of this transformation and to provide
enterprise risk managers with the empirical evidence needed to transform the circular economy from a framework
of ethical ideals to a mathematically validated reinsurance strategy. The traditional industrial landscape operates
on a linear trajectory that assumes infinite resource availability and infinite environmental capacity to absorb
resources [Geissdoerfer et al., 2017]. Within economic theory, this paradigm is increasingly criticized through the
lens of resource dependence theory (RDT), which assumes that an organization’s survival depends on its ability
to secure a stable supply of external resources. Linear manufacturing enterprises are structurally vulnerable to
external shocks because they remain tied to volatile primary commodity markets and fragile international supply
networks [Ghisellini et al., 2016]. The circular economy (CE) redefines this dynamic by forcing a paradigm shift
from resource consumption to resource recovery [Ghisellini et al., 2016]. From a risk perspective, this transition
functions as a strategic decoupling mechanism. By transforming waste into high-purity secondary inputs through
closed systems, companies internalize their resource supply chains. Empirical research in the context of Central
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European manufacturing suggests that local firms do not consider waste minimization merely as an environmental
objective, but also as a key operational tactic to insulate production lines from raw material shortages and regional
geopolitical price fluctuations [Ungerman & Dédkova, 2021]. As a result, minimizing dependence on virgin inputs
reduces the underlying volatility of production costs, moving the firm from a reactive stance to a proactive hedging
position. Modern corporate governance can no longer operate solely to maximize short-term shareholder value.
Stakeholder theory dictates that the long-term viability of companies is contingent on meeting the ethical,
environmental, and social expectations of the broader ecosystem, including regulators, consumers, and financial
backers. In the past, meeting these ethical obligations was seen as a discretionary corporate social responsibility
(CSR) expense — a cash drain that reduced immediate profitability. However, in the current regulatory and market
framework, these ethical obligations are financialized. Firms that fail to meet these evolving standard requirements
face immediate financial penalties. In the European Union, the introduction of strict reporting and design directives
(such as the CSRD and ESPR) has transformed linear waste into a measurable liability. Conversely, proactive
innovation of circular products — manifested in modularity, reparability and extended life cycles — protects the firm
from regulatory intervention and compliance costs [Les¢inska et al., 2025]. Furthermore, this ethical alignment
directly changes the perception of market risk. Consumer data in Central Europe shows a clear shift in behavior
towards sustainable consumption, making non-circular portfolios vulnerable to rapid obsolescence in the market
[Musova et al., 2021; Olah et al., 2021]. Therefore, corporate ethics within the circular model functions as an
intangible strategic asset that preserves market share and builds brand value. To understand how ethical circular
transformations translate into financial insolvency protection, we need to view the transition through the lens of
dynamic capabilities theory. This framework explains how firms modify, reconfigure, and deploy their internal
competencies to respond to a rapidly changing environment. Circular transition requires deep operational
reengineering, including the creation of reverse logistics networks, product-as-a-service (PaaS) contracting
models, and ecologically designed production loops [Ghisellini et al., 2016]. These complex operational
adjustments create a more resilient asset structure. Linear firms carry rigid asset-focused risk profiles that are
highly sensitive to sudden drops in sales or supply chain disruptions. Circular business models, in contrast, often
shift from transactional sales to recurring service flows. These predictable service-based cash flows reduce revenue
volatility, improve liquidity metrics, and insulate the business during macroeconomic downturns. By reducing
cash flow volatility and eliminating structural dependence on unpredictable external material markets, ethically
mature circular businesses reduce their distance from failure. This systematic reduction in operational vulnerability
ultimately reduces the underlying probability of failure, which translates into a lower risk of corporate bankruptcy.

2 Aim and methods

This quantitative empirical study analyses the econometric relationships between sustainable, circular supply chain
transformations and microeconomic enterprise resilience within the Central European (V4 countries) textile
manufacturing sector. The primary independent variable is the Ethical Circular Integration Index (ECII),
formulated as a continuous composite score bounded strictly between 0 and 1. The conceptual endpoint of 0
represents a strictly linear production model characterized by the traditional "take-make-waste" paradigm, total
reliance on virgin materials, and a complete lack of supply chain traceability. Conversely, the conceptual endpoint
of 1 denotes a fully circular enterprise integration, signifying the absolute strategic internalization of environmental
externalities and the mature deployment of closed-loop material cycles across all tiers of the value chain. The ECII
is constructed as a multi-criteria composite index aggregating four core dimensions: Closed-Loop Material
Deployments (D:) which measures the mass-based share of certified inputs via GRS/GOTS certificates, SKU
design for disassembly, and pre-consumer waste valorisation. Internalization of Social and Ethical Externalities
(D2) which quantifies fair labour via BSCI/Sedex SMETA audits, wage adequacy against localized Living Wage
benchmarks, and chemical safety via ZDHC/OEKO-TEX standards. Strategic Value Chain Integration and
Traceability (Ds) which scores enterprise readiness for the EU Eco design for Sustainable Products Regulation
(ESPR) Digital Product Passport via supplier mapping depth, take-back volumes, and logistical distances.
Ecological Footprint Metrics (D) which tracks direct energy, water, and greenhouse gas emissions via validated
Life Cycle Assessments (LCAs). The final synthesis of these dimensions into the composite ECII score is executed
using weighting vectors derived via the Analytic Hierarchy Process (AHP). The empirical validation assesses the
predictive power of the ECII against two primary dependent variables: bankruptcy risk (BR_Z;), which captures
companies’ financial distress and is operationalized as the proximity of the distance to failure via the inverse
transformation of the localized Altman Z-score adjusted for Central European manufacturing sectors; and exposure
to resource and climate volatility (RCVit): a continuous metric tracking the annualized variance of firm-level
manufacturing overhead costs directly induced by macroeconomic material shortages, supply bottlenecks, and
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carbon price shocks. To isolate cyclical effects from confounding financial characteristics, the models integrate
standard structural control variables (Zj): including firm size (SIZE), natural logarithm of total assets, leverage
(LEV), total debt to total assets, and capital intensity (CAPX), capital expenditures to net sales. The statistical
workflow is in two stages: the calculation of Pearson product-moment correlation coefficients (r) to assess
underlying linear relationships, followed by the estimation of two multiple linear regression equations using
ordinary least squares (OLS) assuming a classical linear regression model (CLRM) with multicollinearity
controlled by variance inflation factors (VIF):

Model 1 (Financial Default): BR_Zj;=Bo+ i ECIlii+ B2SIZE; + BsLEVic+ €
Model 2 (Macro-Environmental): RCVi = o+ Bi ECIlii+ B2CAPX; + B3SIZE; + €

where i denotes the individual manufacturing firm, t signifies the time period,  represents the estimated
regression coefficients, and €;; is the idiosyncratic error term. The input data for all dependent and control variables
are financial metrics strictly extracted from standard corporate financial statements (balance sheets and profit and
loss statements) originating from regional business registers (e.g. FinStat for Slovakia, Justice.cz for the Czech
Republic, and EMIS for Central Europe). This financial panel dataset covers a fixed multi-year observation period
from 2021 to 2025 and the operational input data used to calculate the independent variable ECII are drawn from
the company’s enterprise resource planning (ERP) systems, product lifecycle management (PLM) databases and
mandatory supply chain disclosure files, corresponding to the same timeframe. This internal material data is
systematically cross-referenced and verified through external third-party databases, matching the financial and
ESG reporting timelines in order to maintain the statistical validity of the panel data. The empirical sample is
geographically limited to the Visegrad Group (V4), the regional distribution of the sampled textile manufacturing
firms includes a total of N = 210 entities, representing the regional textile sector - Poland (PL) 45% of the sample
(n = 94), reflecting its position as a major centre of textile and clothing production in Central Europe. The Czech
Republic (CZ) 25% of the data set (n = 53) Hungary (HU) 18% (n = 38) and Slovakia (SK) 12% (n = 25), focusing
mainly on specialised technical textile production and specialised subcontracting facilities.

3 Results

The statistical estimation indicates a highly significant, negative relationship between a firm's ethical circular
maturity and its baseline existential risks. Pearson correlation metrics confirm that as the intensity of circular
integration (ECII) rises, a firm's proximity to financial distress (BR_Z) sharply drops (r = -0.462, p < 0.01).
Concurrently, circular maturity strongly shields companies against resource availability spikes and climate
disruptions (r = -0.389, p < 0.01). The OLS regression results confirm that the Ethical Circular Integration Index
is a dominant determinant of corporate safety. In Model 1, holding company size and structural leverage constant,
the circular slope is strongly negative and statistically significant B;= -1.845, p < 0.001. This confirms that
proactive fulfilment of environmental and ethical mandates acts as an operational shield, reducing the financial
distress proximity and pushing the enterprise away from bankruptcy conditions. In Model 2, the negative slope :
= -0.241, p < 0.001 verifies that structural decoupling from primary raw materials significantly insulates
manufacturing cash flows from external market supply shocks. Through these statistical estimations, the empirical
model isolated three dominant factors and associated risks directly affecting corporate ethical performance:

Factor 1: Supply Chain Decoupling Capacity (Operational Factor) The empirical data demonstrates that
the primary operational factor driving circular resilience is the capacity of an enterprise to substitute volatile, virgin
primary commodities with recovered secondary inputs. Decoupling operations from resource-heavy extractions
acts as a direct insulator against macroeconomic material scarcities and sudden climate-driven supply bottlenecks.
The Risk Exposure: Firms that fail to achieve sufficient decoupling capacity suffer from elevated Resource
Volatility Risk. When primary material prices fluctuate or experience climate shortages, these structurally
dependent businesses face sudden cash-flow shocks, destabilizing their capacity to honour longer-term ethical,
green, and employment obligations.

Factor 2: Product Lifecycle Adaptability and Modular Design (Strategic Factor) Statistical metrics
indicate that pro-active investments in eco-innovations—specifically product modularity, upgradeability, and ease
of disassembly—directly decrease long-term corporate risk [Lescinska et al., 2025]. Designing goods with
extended or multi-loop lifecycles satisfies the ethical expectation of minimizing downstream consumer waste. The
Risk Exposure: Failing to design for circularity exposes businesses to acute Regulatory and Compliance Risk.
Linear production models face compounding financial penalties, waste management taxes, and litigation costs,
which elevate the overall probability of default and accelerate bankruptcy timelines.
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Factor 3: Structural Capital Constraints (Financial Factor) Multiple linear regression coefficients indicate
that while ethical integration reduces operational volatility, high initial systemic leverage significantly impedes a
firm's transition speed B3LEV; = 0.652, p < 0.001. Access to stable, low-cost capital represents the dominant
financial factor enabling an organization to execute its ethical circular strategy. The Risk Exposure: This creates a
distinct Transition Bankruptcy Risk. Capital-constrained or highly leveraged manufacturing entities face a
financial paradox: they acknowledge their ethical obligation to transition, yet the substantial upfront capital
expenditure (CapEx) required for reverse logistics, green technology, and redesigning supply loops can trigger
short-term liquidity distress before long-term operational savings (OpEx) are realized.

The visual breakdown of the OLS linear regression results demonstrates the strong inverse relationship
between proactive ethical compliance and financial default variables.

Figure 1 Financial in/stability influenced by ethical behavior
Impact of Ethical Circular Integration on Bankruptcy Proximity

Observed Enterprises (N =210)
4.5 = QLS Regression Line (8; = — 1.845)
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3.5
3.0
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2.0

Bankruptcy Proximity (Inverse Altman Z — Score — BR_Z)

0.0 0.2 0.4 0.6 0.8 1.0
Ethical Circular Integration Index (ECII)

Source: Own processing

As noted above, firms clustered in the lower right quadrant represent mature, ethically integrated companies
that enjoy a significantly broader protective atmosphere against systemic structural insolvency. To map the
operational dynamics, Model 2 shows how ethical circular maturity actively reduces companies’ vulnerability to
commodity and environmental market surges. This statistical distribution highlights that proactive adherence to
circular mandates serves as a literal structural buffer against macro-environmental bottlenecks. Empirical evidence
suggests that aligning a business with its ethical commitments through circular design leads to long-term resilience,
but the journey itself is unevenly distributed across firms. The main tension observed in the data lies between
short-term financial liquidity and long-term risk insulation. While the transition to closed-loop material cycles
successfully protects organizations from sudden market fluctuations and regulatory sanctions, the process requires
massive upfront adjustments. Businesses often face a resource paradox: the very companies that face the greatest
exposure to commodity price shocks are often those that are constrained by severe capital constraints. This
structural bottleneck means that heavily leveraged operations struggle to finance the product redesigns, green asset
acquisitions, and reversible logistically viable infrastructure needed to break away from volatile linear models.
The speed of transition therefore depends largely on whether a firm can secure alternative, low-cost sustainable
financing to overcome the barrier of high upfront costs before achieving long-term operational savings. Moreover,
regional industry dynamics dictate that individual compliance cannot thrive in a vacuum. Even if a manufacturing
firm designs high-value modular goods, its ability to insulate itself from market shocks depends on the maturity
of the surrounding supply chain. If local networks lack effective frameworks for waste collection or cannot reliably
supply high-purity secondary materials, individual compliance becomes costly. Therefore, risk managers cannot
afford to view circular systems purely through a local lens or ignore them as isolated marketing tasks. Circular
restructuring must be quantified within enterprise risk matrices as an urgent, systemic framework of reassurance
that protects both immediate cash flows and the long-term viability of the company.
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4 Conclusion

This research provides statistical confirmation that a responsible business approach and full implementation of a
company’s ethical commitments are fundamentally consistent with modern risk reduction. Simply viewing
sustainability as a secondary corporate goal ignores the deep mathematical connections linking linear processing
to volatile asset behavior. Maximizing supply chain capacity and prioritizing modular product design significantly
reduces a company’s exposure to volatile resource markets, protects it from climate disruption, and reduces its
long-term underlying risk of bankruptcy. It also demonstrates that ethical circular business models act as an
important hedge against modern economic threats by reducing exposure to volatile raw material markets, thereby
mitigating systemic risk. While circular practices increase long-term resilience, they require strategic financial
planning to overcome the high upfront costs of transition. Integrating circular design directly into the management
of underlying risks is essential for the stability of a company, not just as a sustainability initiative. Going beyond
purely conceptual sustainability discussions, empirical regression metrics demonstrate a clear inverse relationship
between a firm’s circular maturity and its operational and financial failure parameters. Adopting closed economy
principles effectively protects an organization from catastrophic resource supply declines caused by climate and
changing regulatory frameworks. Going forward, enterprise risk managers and financial steering committees must
view the integration of circular business not as an optional compliance cost, but as a core operational framework
that is essential for managing long-term macroeconomic uncertainty.
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Ethics of Artificial Intelligence and Responsible
Digital Innovation in Business in the Context of
Industry 5.0

Lucia Galova,' Anita Romanova?

Abstract: The rapid adoption of artificial intelligence (Al) within the industry 5.0 paradigm
creates a fundamental tension between maximising innovation performance and adhering to
ethical business principles. Industry 5.0 repositions firms around human-centricity,
sustainability, and resilience, yet simultaneously amplifies ethical risks — algorithmic bias,
opacity, and accountability deficits — inherent in Al deployment. This paper investigates
how digital maturity and responsible Al governance jointly determine firm-level innovation
performance within this context. Through a narrative/conceptual synthesis of peer-reviewed
literature indexed in Web of Science and Scopus, three theoretical streams are synthesised:
digital maturity and dynamic capabilities, Al ethics and governance, and Industry 5.0
innovation. The central argument is that digital maturity is a necessary but insufficient
precondition for innovation — it must be complemented by institutionalised ethical Al
governance to yield sustained and socially legitimate outcomes. A conceptual model is
proposed in which Al ethics governance mediates the digital maturity—innovation
performance relationship, bounded by the Industry 5.0 context. Key findings confirm that
firms combining high digital maturity with robust ethical Al practices achieve superior
innovation outcomes while mitigating regulatory and reputational risk. The study contributes
to the intersection of business ethics, digital transformation, and innovation management,
offering actionable implications for managers and policymakers. Central and Eastern Europe
is identified as a priority context for future empirical validation of the proposed framework.

Keywords: artificial intelligence ethics - digital maturity - innovation performance -
Industry 5.0 - responsible innovation

1 Introduction

The transition to Industry 5.0 marks a decisive shift from the efficiency-first logic of Industry 4.0 toward a
paradigm centred on human well-being, environmental sustainability, and resilience (Ghobakhloo et al., 2023).
This reorientation is not merely technological but fundamentally normative: where Industry 4.0 privileged
automation and productivity gains, Industry 5.0 foregrounds the values of human-centricity, social inclusion, and
ecological responsibility as constitutive design principles (Ghobakhloo et al., 2023; Toth et al., 2023). Systematic
reviews confirm, however, that implementation remains uneven — many organisations have articulated these
principles at a rhetorical level without embedding them in operational practice (4/ves et al., 2023) — and that
ethical Al has emerged as the fastest-growing sub-theme within the Industry 5.0 literature precisely because the
gap between aspiration and governance is widening (Ben Youssef & Mejri, 2023). Artificial intelligence (Al) is
the primary technological enabler of this shift and simultaneously its principal ethical risk. Firms are under dual
pressure: to innovate faster through Al and to govern that Al transparently and accountably (Noronha et al., 2022).
This tension has been documented across institutional contexts: cross-national analyses of over 200 Al governance
guidelines identify convergent principles — transparency, justice, non-maleficence, privacy, and beneficence —
yet find that translating these principles into consistent organisational practice remains an unresolved
challenge (Corréa et al., 2023). Surveys of the Al ethics literature spanning two decades further reveal a gradual
but decisive shift in emphasis, away from abstract philosophical norms and toward governance mechanisms,
organisational culture, and accountability structures (Daza & Illozumba, 2022), a trajectory reinforced by the
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emergence of dedicated regulatory frameworks such as the EU Al Act, whose implications for trustworthy Al in
manufacturing are only beginning to be operationalised (Vyhmeister & Castane, 2025).

Digital maturity — the degree of integration of digital technologies, processes, and culture — is a key predictor
of innovation performance (Jie et al., 2025; Yue & Guo, 2026), yet high maturity without ethical Al governance
creates rather than resolves competitive and societal risk. Research on high-technology firms confirms that digital
maturity shapes innovation outcomes primarily through the mediating role of dynamic capabilities (Jie et al.,
2025), while large-scale studies of Chinese firms demonstrate that digital transformation improves innovation
performance most effectively when organisational agility and big-data analytics capabilities are jointly
developed (Xu et al, 2024). Yet capability-building alone is insufficient: responsible digital innovation —
understood as the deliberate alignment of digital strategies with ethical, social, and environmental considerations
— has been shown to independently enhance innovation performance in emerging market contexts (Admankona et
al., 2025), suggesting that governance quality moderates the returns to digital investment. The multi-stakeholder
deliberative frameworks proposed for responsible Al innovation (Buhmann & Fieseler, 2023) and the broader Al
governance architectures reviewed for business contexts (Camilleri, 2024, Schneider et al., 2023) offer partial
answers, but they have not yet been integrated with digital maturity models in a single conceptual framework. This
paper asks: how do digital maturity and Al ethics governance jointly shape innovation performance under Industry
5.0? The contribution is a conceptual model grounded in 22 WOS/Scopus sources, bridging business ethics, digital
transformation management, and innovation theory.

2 Aim and methods

The paper's aim is to develop a conceptual framework explaining how digital maturity and Al ethics governance
jointly determine innovation performance in the Industry 5.0 context. Three partial goals support this: (1)
synthesise evidence on digital maturity and innovation; (2) identify actionable dimensions of ethical Al
governance; (3) theorise their mediated relationship. The central hypothesis is: higher digital maturity paired with
institutionalised Al ethics governance yields significantly superior innovation performance than high digital
maturity alone. The research object is the innovative firm deploying Al under Industry 5.0 conditions.

Methodologically, the paper applies a narrative/conceptual literature synthesis, restricted to WOS and Scopus-
indexed peer-reviewed articles (2019-2026). Search terms combined: "artificial intelligence ethics", "digital
maturity”, "innovation performance", "Industry 5.0", "responsible innovation", and "dynamic capabilities". The
final corpus of the sources informs a conceptual model (Figure 1) grounded in three theoretical lenses: Resource-
Based View and dynamic capabilities (Jie et al., 2025; Xu et al., 2024), stakeholder theory and deliberative
governance (Buhmann & Fieseler, 2023; Corréa et al., 2023), and the Industry 5.0 paradigm (Ghobakhloo et al.,
2023; Alves et al., 2023). Digital maturity is the antecedent, Al ethics governance the mediating mechanism, and

innovation performance the outcome.
Figure 1 Conceptual model: Digital Maturity, Al Ethics Governance, and Innovation Performance in Industry 5.0

[DIGITAL MATURITY] —W [Al ETHICS GOVERNANCE] —W [INNOVATION PERFORMANCE]

< Industry 5.0 Context (boundary condition) >

Source: Authors' own elaboration.

3 Results

Business ethics research is converging on Al governance as a strategic imperative. Buhmann and Fieseler (2023)
establish that responsible Al innovation requires deliberative, multi-stakeholder governance — transparency and
accountability not as compliance tools but as constitutive elements of legitimate Al. Corréa et al. (2023),
synthesising 200 global Al governance guidelines, identify five universal principles — non-maleficence, justice,
explicability, privacy, and beneficence — directly applicable to business contexts. Daza and llozumba (2022)
confirm a paradigm shift in Al business ethics discourse between 2000 and 2021: from technical bias-correction
toward governance, organisational culture, and stakeholder engagement.

Within Industry 5.0 scholarship, Ghobakhloo et al. (2023) provide the benchmark systematic review
establishing human-centricity, sustainability, and resilience as structural pillars, while Alves et al. (2023) confirm
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that human-centric implementation remains uneven in practice. Ben Youssef and Mejri (2023), in a bibliometric
review of 300 Scopus publications, identify ethical Al governance as the fastest-growing sub-theme within the
domain. Jarvis et al. (2023) further show that trust and autonomy — both products of ethical governance — are
the key regime-level factors driving the Industry 4.0-to-5.0 transition.

Empirically, digital maturity consistently predicts innovation performance, but through mediating mechanisms
rather than directly. Jie et al. (2025) demonstrate that dynamic capabilities fully mediate the digital maturity—
innovation relationship in high-tech SMEs. Xu et al. (2024) show, across 476 Chinese firms, that big data
capabilities and organisational agility chain-mediate digital transformation's effect on innovation. Amankona et al.
(2025) provide direct evidence that responsible digital innovation enhances innovation performance through digital
organisational culture and strategy in Ghana's high-tech sector. Monroy-Osorio (2024) further confirms Al's
mediating role between digital service innovation and business performance in Spanish manufacturing firms. Three
gaps remain: no framework integrates all three constructs under Industry 5.0; the mediation mechanism of ethical
governance is theoretically underdeveloped; and the Central and Eastern European context is absent from empirical
work (Visvizi et al., 2024).

3.1 Finding 1: Digital maturity drives innovation only through mediating capabilities

Jie et al. (2025) and Xu et al. (2024) confirm that dynamic capabilities and organisational agility are essential
conduits linking digital maturity to innovation performance. Jie et al. (2025) demonstrate, in the context of high-
tech SMEs, that the relationship between digital maturity and innovation performance is fully mediated: firms that
accumulate digital resources but fail to develop the sensing, seizing, and reconfiguring capabilities associated with
dynamic capability theory do not realise commensurate innovation gains. Xu et al. (2024), drawing on a large-
scale study of 476 Chinese firms, similarly show that big data capabilities and organisational agility function as a
sequential mediation chain, meaning that digital transformation initiatives must be accompanied by structural
flexibility and rapid resource redeployment if they are to generate measurable innovation outcomes. Together,
these findings reinforce the view that digital investment is a necessary but insufficient condition for innovation
success.

Valdez-Juarez et al. (2024) further show that a sustainability moderator substantially amplifies digital
transformation's effect on innovation in SMEs, signalling that value alignment matters beyond technology
investment. Their evidence from Mexican SMEs suggests that firms whose digital transformation strategies are
coupled with explicit sustainability commitments exhibit stronger dynamic capability development, in turn
producing higher-quality and more durable innovation outputs. This moderating effect implies that the ethical and
social orientations of a firm — not merely its technological sophistication — shape the conversion efficiency of
digital assets into innovation performance. Corroborating this argument, Yue and Guo (2026) find that digital
maturity also enables more effective engagement with broader innovation ecosystems, underscoring that the
innovation returns from digital investments are conditional on firms' strategic positioning and their capacity to
mobilise external knowledge networks. Taken together, these results shift the locus of managerial attention from
technology acquisition toward the cultivation of mediating capabilities and value-aligned governance structures.

3.2 Finding 2: Ethical AI governance is a dynamic organisational capability

Vyhmeister and Castane (2025) operationalise this through the TAI-PRM framework — FMEA adapted for
Al artefacts — showing that proactive ethical risk management protects innovation pipelines in EU manufacturing
contexts. By systematically mapping potential failure modes at each stage of the Al development lifecycle, the
TAI-PRM approach reframes ethical governance not as a post-hoc compliance exercise but as an integrated
engineering and management discipline. This reframing is consequential: it positions ethical Al governance as a
form of dynamic capability in which firms continuously sense emerging ethical risks, develop adaptive responses,
and embed those responses into operational routines, thereby reducing the probability of value-destroying failures
during deployment. Corréa et al. (2023) identify accountability, explainability, and fairness as the most actionable
governance dimensions for business application, findings derived from a systematic analysis of over 200 global
Al governance guidelines. Their work demonstrates that while a broader set of principles — including non-
maleficence, justice, privacy, and beneficence — is widely endorsed across jurisdictions, accountability and
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explainability command particular salience in contexts where Al outputs directly affect business decisions and
external stakeholders.

Schneider et al. (2023) and Camilleri (2024) provide complementary frameworks for embedding Al
governance into corporate decision-making structures. Schneider et al. (2023) argue that governance mechanisms
must be operationalised at the level of individual business units rather than confined to centralised compliance
functions, ensuring that ethical considerations are integrated into everyday managerial judgement rather than
delegated to specialised gatekeepers. Camilleri (2024) situates Al governance within broader corporate social
responsibility frameworks, contending that firms aligning their Al practices with established social responsibility
norms are better positioned to gain and sustain stakeholder trust. Buhmann and Fieseler (2023) add a further
dimension by advocating for deliberative, multi-stakeholder governance architectures in which transparency and
accountability are achieved through structured dialogue rather than unilateral corporate policy-making.
Collectively, these contributions establish that ethical Al governance, when properly institutionalised, functions
as a dynamic and renewable organisational asset rather than a static regulatory burden.

3.3 Finding 3: Responsible Al practices mediate digital capabilities and innovation outcomes

Amankona et al. (2025) and Monroy-Osorio (2024) both confirm that the quality of ethical governance
determines whether digital and Al investments convert into innovation performance. Amankona et al. (2025),
studying high-tech firms in Ghana, find that responsible digital innovation acts as a significant mediator between
digital organisational culture and innovation performance: organisations that embed responsibility norms into their
digital practices — governing how data is used, how algorithmic decisions are made, and how risks are
communicated — achieve substantially higher innovation outcomes than those that treat digital tools as ethically
neutral instruments. This result is especially notable in emerging-economy contexts, suggesting that the
performance advantages of responsible Al governance are not limited to well-resourced, Western firms but extend
across diverse institutional environments. Monroy-Osorio (2024) corroborates this from a different angle,
demonstrating in Spanish manufacturing firms that Al functions as a mediator between digital service innovation
and business performance, with the quality of Al deployment — including the transparency, reliability, and
adaptability of Al-driven processes — moderating the strength of this mediation.

Firms that treat ethics as a strategic capability — rather than a compliance cost — achieve superior and more
sustainable innovation outputs. This distinction is critical: compliance-oriented governance typically produces
minimum-viable adherence to external requirements, whereas strategic governance cultivates internal routines that
continuously improve the ethical quality of Al artefacts and the innovation processes they support. Daza and
Ilozumba (2022), reviewing two decades of Al ethics literature in business contexts, trace a clear shift from early,
principle-centred discussions toward governance- and culture-centred approaches, indicating that the field has
converged on the view that organisational culture and internal governance capacity are the decisive determinants
of responsible Al outcomes. Sison et al. (2023) similarly observe that the field of Al ethics in business is maturing
toward a concern with embedded institutional practice rather than abstract normative commitments, reinforcing
the argument that responsible Al governance must be understood as a cultivated, dynamic competence. Noronha
et al. (2022) further contextualise this challenge by noting that Al exerts a dual pressure on business ethics —
simultaneously expanding organisational capability and introducing novel categories of ethical risk — making it
imperative that firms develop the governance infrastructure necessary to manage this duality proactively.

3.4 Finding 4: Industry 5.0 institutionalises ethical AI governance as a structural requirement

Ghobakhloo et al. (2023), Jarvis et al. (2023), and Ben Youssef and Mejri (2023) collectively establish that the
sustainability and human-centricity pillars of Industry 5.0 are structurally incompatible with ungoverned Al
deployment. Ghobakhloo et al. (2023), in their systematic review of Industry 5.0 definitions, technologies, and
values, identify human-centricity, sustainability, and resilience as the three foundational pillars of the paradigm,
and argue that Al deployment strategies must be oriented by all three simultaneously: Al systems that optimise for
productivity at the expense of worker wellbeing or environmental sustainability directly contradict the normative
architecture of Industry 5.0. A companion study by Ghobakhloo et al. (2023, JCP) extends this argument to
inclusive sustainable manufacturing, demonstrating that human-centric Al design is not merely an ethical
aspiration but a structural precondition for realising the full productivity and sustainability potential of advanced
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manufacturing systems. Jarvis et al. (2023) examine the transition from Industry 4.0 to Industry 5.0 through the
lens of sociotechnical regime theory, identifying trust and autonomy as regime-level factors that must be actively
governed: as Al systems acquire greater decision-making autonomy, the governance mechanisms that regulate that
autonomy become load-bearing elements of the industrial system rather than optional supplements.

Ben Youssef and Mejri (2023), drawing on a bibliometric review of 300 Scopus papers, confirm that ethical Al
has emerged as the fastest-growing sub-theme within Industry 5.0 research, signalling a broad scholarly consensus
that Al governance is central rather than peripheral to the paradigm's realisation. 76th et al. (2023) and Agote-
Garrido et al. (2024) further show how human-Al collaboration architectures operationalise this requirement at
the firm level. Toth et al. (2023) propose a structured human-Al collaboration architecture in which role
boundaries, decision rights, and accountability chains are explicitly defined, ensuring that human oversight is
preserved even as Al systems assume greater operational responsibility. Agote-Garrido et al. (2024) demonstrate,
in the context of sustainable manufacturing, how the integration of Industry 4.0 digital technologies with Industry
5.0 human-centric values requires governance mechanisms that can reconcile efficiency-oriented Al optimisation
with worker autonomy and environmental stewardship. Alves et al. (2023), in their systematic review of the
human-centric approach in Industry 5.0, further document the breadth of this governance challenge, identifying a
range of organisational, technological, and ethical conditions that must be met for human-Al collaboration to
deliver on the paradigm's promises. Visvizi et al. (2024) complement this body of evidence by situating Industry
5.0 within a broader Society 5.0 framework, arguing that the governance of Al in industrial settings cannot be
decoupled from societal-level policy architectures, and that firms operating within Industry 5.0 must therefore
align their internal governance practices with multilevel regulatory and normative expectations. Taken together,
these findings establish ethical Al governance not as an optional enhancement but as a structural and irreducible
requirement of Industry 5.0 participation.

4 Conclusion

The proposed model advances the literature by integrating three previously separate streams into a unified
explanatory framework bounded by the Industry 5.0 context. Positioning Al ethics governance as a dynamic
capability — rather than an external constraint — is the key theoretical contribution, consistent with RBV logic
(Jie et al., 2025; Xu et al., 2024) and with the deliberative governance tradition in business ethics (Buhmann &
Fieseler, 2023). For managers, the model implies that digital infrastructure investments must be paired with
governance infrastructure — ethics boards, algorithmic transparency mechanisms, and impact assessment
protocols. Firms neglecting this pairing will encounter ceiling effects: short-term innovation gains offset by
reputational, regulatory, and stakeholder-trust costs (Noronha et al., 2022; Daza & Ilozumba, 2022).

The model's primary limitation is its conceptual nature. Empirical validation via SEM across industry sectors
and geographic contexts is required. Central and Eastern Europe — where digital maturity is heterogeneous and
formal Al governance is nascent — represents a high-priority validation site (Ben Youssef & Mejri, 2023). Future
research should also examine service-sector and public-sector boundary conditions, and test whether the mediation
pathway differs by firm size or Al maturity stage (Visvizi et al., 2024).

This paper examined how digital maturity and Al ethics governance jointly shape innovation performance in
the Industry 5.0 context. Through a narrative/conceptual synthesis of WOS/Scopus sources, four findings were
established: digital maturity drives innovation only through mediating capabilities; ethical Al governance is itself
a dynamic capability; responsible Al practices mediate the maturity—performance relationship; and Industry 5.0
structurally requires ethical Al governance as a core competence. The proposed conceptual model reframes
business ethics from a constraint on innovation to an enabling condition for sustainable, legitimate, and high-
performing digital innovation. For policymakers, the findings support incentive structures — procurement
criteria, certifications, and funding schemes — that explicitly reward responsible Al governance as a component
of Industry 5.0 transition strategies
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The Use of Artificial Intelligence in Marketing
Practices in Ukraine

Polina Meisarosh!

Abstract: This study examines the role of artificial intelligence in Ukrainian businesses,
particularly its impact on marketing effectiveness and competitiveness. It outlines current
approaches to using Al tools, identifies key areas of their integration into marketing practice,
and summarizes their forecasts regarding further development and use of artificial
intelligence in the marketing sector. Based on interviews with specialists, a comparative
analysis of practical experience in implementing Al tools was conducted. Common
challenges and differences in integration approaches were identified. Special attention is
given to barriers in the Ukrainian context, including insufficient processing in Ukrainian,
technical instability, and the limited relevance and practical value of generated content.

Keywords: Artificial Intelligence - Marketing - Ukraine - Expert reviews - Thematic analysis

1 Introduction

Artificial intelligence has significantly transformed marketing practices worldwide, ranging from content
generation and data analysis to customer segmentation and personalization (Huang & Rust, 2021). An increasing
number of companies are adopting Al technologies to improve efficiency, competitiveness, and overall
performance (Davenport, Guha, Grewal, & Bressgott, 2020).

Ukraine represents a particularly interesting case for examining Al adoption. The country is currently adapting
to several simultaneous challenges, including accelerated digitalization, resource constraints, and the conditions
of a wartime economy. These circumstances create both a strong demand for technological innovation and
significant barriers to its implementation. Although Ukrainian companies are actively exploring the potential of
artificial intelligence, there is still limited empirical research documenting how marketing professionals in Ukraine
actually use Al-based tools, what challenges they encounter, and how they perceive the future role of Al in their
field.

The aim of this study is to address this gap by examining the perspectives of two Ukrainian professionals: an
academic involved in educating future marketing specialists and a marketing practitioner working in a
manufacturing company where Al technologies are already being applied.

The study seeks to answer the following research question: “How do Ukrainian marketing professionals
perceive the role, challenges, and future prospects of artificial intelligence in their professional practice?”. To
address this question, two semi-structured interviews with experts from Ukraine were conducted and analysed
using thematic analysis.

2 Aim and methods
2.1 Research aim

The aim of this study is to explore perceptions of the implementation of artificial intelligence technologies in
marketing activities in Ukraine and to explore how marketing professionals perceive the influence of artificial
intelligence on marketing practices, communication, education, and professional competencies.

The study focuses on the role of Al in contemporary marketing, the benefits and limitations of its use, barriers
to its adoption in Ukrainian companies, and its influence on marketing education and professional practice.

! University of South Bohemia in Ceské Budgjovice, Faculty of Economics, Studentska 13, 37005 Ceskeé Budgjovice, Czech
Republic, meisap00@jcu.cz
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2.2 Data collection

The study adhered to fundamental ethical principles. Participation was voluntary, and all respondents were
informed about the purpose of the research and the intended use of the collected data prior to the interviews. To
ensure confidentiality, no personal information is disclosed in this paper. All collected materials were used
exclusively for research purposes.

To achieve the research objective, two semi-structured interviews were conducted with professionals
representing both the academic and practical perspectives on marketing. Participants were selected using purposive
sampling based on their professional experience with artificial intelligence in marketing and their ability to provide
informed insights into Al implementation in the Ukrainian context. The selection criteria included active
involvement in marketing practice or marketing education, practical experience with the application of Al tools in
marketing-related activities, and familiarity with the opportunities and challenges associated with Al adoption.
One participant is a university lecturer specialising in marketing and marketing education, while the second
participant is a marketing specialist employed in a Ukrainian manufacturing company where Al tools are actively
used in marketing activities. Both participants possess direct professional experience relevant to the research topic
and were therefore considered appropriate expert informants. Given the exploratory nature of this qualitative study,
the purpose of the interviews was to obtain in-depth expert insights rather than statistically generalisable findings.

Data collection took place in May 2026. The interviews were conducted in Ukrainian, audio-recorded, and
subsequently transcribed verbatim. In addition, field notes were taken during the interviews to provide contextual
clarification of selected statements.

The data were analysed using thematic analysis (Braun & Clarke, 2006). This method enables the systematic
identification of recurring ideas and patterns within qualitative data. The interview transcripts were analysed using
thematic analysis following the approach proposed by Braun and Clarke (2006). After familiarisation with the
data, the transcripts were coded to identify recurring ideas and patterns. These codes were subsequently grouped
into broader themes corresponding to the research objectives. The resulting themes formed the basis for the
presentation and interpretation of the findings. Based on the coding process, key themes were identified that
reflected respondents’ perceptions of the use of artificial intelligence in marketing.

3 Results

The thematic analysis of the interviews identified four main themes: the perception of artificial intelligence as a
supportive tool, barriers to its use, expectations regarding the future development of the technology, and ethical
considerations related to its implementation.

3.1 Artificial Intelligence as a Supportive Tool Rather Than a Replacement for Professionals

Both respondents viewed artificial intelligence as a tool that assists with specific tasks rather than as a
technology capable of fully replacing human professionals. The participants noted that Al can accelerate
workflows, analyse data, and provide recommendations; however, the final outcome still depends on the expertise
and judgement of the user.

Respondent 2, a marketing practitioner working in the manufacturing sector, emphasised the current limitations of
Al in the workplace: “At this stage, it does not replace a single position in our production process” (Respondent
2, personal interview, May 20, 2026, author’s translation).

Respondent 1 also highlighted the importance of human oversight and critical evaluation of Al-generated outputs:
“Not all of us are able to critically rethink and evaluate the information. Either we learn how to do this, or the
technology will simply be used inefficiently” (Respondent 1, personal interview, May 10, 2026, author’s
translation).

These findings indicate that the participants perceive Al as a means of increasing efficiency rather than as a
substitute for professional knowledge, experience, and creativity. This finding is consistent with the research of
Huang and Rust (2021), who argue that artificial intelligence in marketing is more commonly used to support
decision-making and automate specific processes than to fully replace human specialists.
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3.2 Barriers to the Use of Artificial Intelligence

The second theme concerned the limitations that users encounter when working with artificial intelligence. The
most frequently mentioned issues included language-related challenges of Al models, the need for content editing,
and the significant differences between free and paid versions of Al services.

Respondent 2 noted that the quality of responses often depends on the language used in the prompt: “It still
performs better in English. We explained various terms to it, such as zakrepka and polotno. It does not understand
these terms.“ (Respondent 2, personal interview, May 20, 2026, author’s translation).

In addition, the interview participants emphasized the need to revise and refine materials generated by artificial
intelligence: “Artificial intelligence is useless without human involvement.”, “My main message is clear: we use
it, but we think independently.* (Respondent 1, personal interview, May 10, 2026, author’s translation).

A distinction between free and paid tools was also highlighted: “Even if we take ChatGPT as an example,
something simple—when we use the same prompt in the free and paid versions, the quality of the answers is
completely different. Therefore, I believe that cost is one of the barriers.” (Respondent 1, personal interview, May
10, 2026, author’s translation).

Both respondents also emphasized the importance of properly formulating prompts and critically evaluating
the generated results, suggesting that Al-related competencies are among the key factors for the successful use of
the technology.

Thus, the primary barriers are associated not only with the technical limitations of the tools themselves but
also with the level of user preparedness. Similar conclusions were presented by Dwivedi et al. (2023), who
emphasized the importance of developing Al literacy and critical evaluation skills when working with Al-
generated outputs.

3.3 Future Development of Artificial Intelligence

The third theme concerns respondents’ expectations regarding the future development of artificial intelligence
and its integration into professional practice. Both participants viewed Al not as a temporary trend but as a
technology that will gradually become a standard tool in marketing, business, and education.

Respondent 1 compared artificial intelligence to other digital tools that have become an integral part of
everyday work processes over time: “We all use computers. We use Excel for calculations, Word for writing texts,
and CRM systems in our daily work. Artificial intelligence will be used in the same way” (Respondent 1, personal
interview, May 10, 2026, author’s translation).

According to the respondent, the widespread adoption of Al has the potential to improve organizational
efficiency and enhance interactions with customers. At the same time, she emphasized that these benefits can only
be achieved through the proper use of the technology and adequate user training: “It is just another tool that
requires experience and knowledge in order to be integrated and used effectively in professional practice”
(Respondent 1, personal interview, May 10, 2026, author’s translation).

The respondents also identified changes in education as an important aspect of the future development of Al
In the expert’s view, the ability to work with artificial intelligence tools is gradually becoming an essential
component of marketing education: “Marketing without artificial intelligence will fall behind. Those who do not
use it will be left behind” (Respondent 1, personal interview, May 10, 2026, author’s translation).

Both respondents noted that the future expansion of artificial intelligence will depend not only on technological
progress but also on professionals’ willingness to learn new tools and use them responsibly. Therefore, the
participants expect Al to become increasingly integrated into everyday professional practice and regard it as one
of the key elements shaping the future of marketing.

3.4 Ethical Considerations and Public Perceptions of Artificial Intelligence

The fourth theme concerns ethical issues related to the use of artificial intelligence and public attitudes towards
the technology. During the interviews, respondents discussed data privacy, responsibility for Al-generated outputs,
and the level of public awareness of the risks associated with Al.

Both participants emphasized that the use of artificial intelligence requires ongoing human oversight. Despite
Al’s ability to generate texts, analyse data, and provide recommendations, responsibility for the quality and
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accuracy of the final output remains with the user. According to the respondents, it is the responsibility of
individuals to verify information and make final decisions based on it.

Data privacy was also identified as an important aspect of Al use. Respondent 2 noted that she deliberately
limits the amount of information shared with artificial intelligence systems: “I do not provide it with any
information that [ am concerned about. My communication with it is structured in such a way that it cannot obtain
anything sensitive from me. I only discuss matters that are necessary for my work™ (Respondent 2, personal
interview, May 20, 2026, author’s translation).

At the same time, the respondent pointed out that issues related to data protection and Al ethics are not yet
widely discussed among the general public. In her view, many people do not consider these risks because they do
not use artificial intelligence in their everyday lives: “People who do not use it simply do not need it” (Respondent
2, personal interview, May 20, 2026, author’s translation).

The respondents did not view ethical concerns as a major barrier to the further adoption of artificial intelligence.
Instead, they emphasized the importance of responsible use of the technology, the development of digital literacy,
and the cultivation of skills necessary for the critical evaluation of Al-generated outputs.

These findings are consistent with the conclusions of Jobin, lenca, and Vayena (2019), who identify
transparency, accountability, and data protection as key themes in contemporary discussions of Al ethics. In both
interviews, ethical risks were not perceived as a reason to reject the technology but rather as factors requiring
conscious and responsible management.

4 Conclusion

The conducted study identified several common patterns in marketing professionals' perceptions of artificial
intelligence. Despite differences in the respondents' professional experience, their assessments of the role and
future prospects of Al were largely similar.

The first key theme concerned the perception of artificial intelligence as a support tool rather than a
replacement for human workers. Both experts emphasized that Al can improve work efficiency, accelerate routine
tasks, and facilitate access to information. However, the final outcome still depends on the specialist's knowledge,
experience, and critical thinking skills.

The second theme was related to the existing limitations of the technology. Among the most significant
barriers, respondents identified differences in the quality of results when working in Ukrainian and English, the
need to review and edit Al-generated content, and the cost of paid tools. Furthermore, both interview participants
noted that the effectiveness of Al use directly depends on the user's level of expertise and ability to formulate
effective prompts.

The interviews also indicated that the growing use of artificial intelligence is influencing the competencies
required from marketing professionals. Both respondents emphasized the importance of developing skills related
to prompt formulation, critical evaluation of Al-generated outputs, and the effective integration of Al tools into
professional workflows. In addition, Al was perceived as a technology that can support communication-related
activities, including content creation and customer interaction, provided that the generated outputs are reviewed
and adapted by human specialists.

The third theme concerned expectations regarding the future development of artificial intelligence. The
respondents agreed that the current high level of interest in the technology is likely to decrease over time.
However, this will not diminish its importance. On the contrary, artificial intelligence is expected to become a
standard professional tool and will be increasingly integrated into marketing, education, and business processes.

The experts also paid particular attention to issues of ethics and data privacy. Although both respondents
acknowledged the existence of certain risks, they did not view them as serious obstacles to the further adoption of
the technology. Instead, they emphasized the importance of responsible Al use and maintaining human oversight.
These observations are consistent with global trends; as noted by Jobin, Ienca, and Vayena (2019), the key ethical
principles associated with Al include transparency, accountability, and respect for privacy, which further confirms
the relevance of a responsible approach within the Ukrainian context.

In conclusion, the main finding of this study is that professionals view artificial intelligence not as a direct
replacement for human labor but as a tool whose effectiveness is determined by the competence of its user. Despite
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the existing limitations, both experts expect the continued expansion of Al technologies and their transformation
into an integral part of everyday professional practice. These findings are consistent with contemporary research
that views artificial intelligence as a means of enhancing human professional capabilities rather than replacing
them (Davenport et al., 2020; Huang & Rust, 2021).
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Data Integration Ethics in Sustainable Development:
Reconciling Macroeconomic Growth with
Environmental Stewardship through Information
Management

Chinyere Chidera Okechukwu', Petra Maresova?

Abstract: This study aims to examine how ethically governed information management
reconciles macroeconomic growth with environmental sustainability. Utilizing a method
involving a modified Cobb-Douglas production function and fixed effects panel regression
on 20-year European data, the main result indicates environmental elasticity is the strongest
predictor (y=0.338, p<0.001), indicating sustainability enhances growth. The study
contributes the Ethical Data Sustainability framework, bridging economic performance and
institutional governance. It concludes that macroeconomic policies must embed ethical data
principles to resolve the growth-stewardship tension, transitioning toward a data-driven
economy that serves both present prosperity and future generations by prioritizing robust
long-term ecological health.

Keywords: Ethical data governance, Environmental sustainability, Modified Cobb-Douglas,
Panel regression, Information management

JEL classification: Q56, 047, C23

1 Introduction

The relationship between macroeconomic growth and environmental sustainability constitutes a pressing ethical
challenge. Economic development has historically been associated with increased resource consumption and
carbon emissions, creating tensions between present prosperity and the wellbeing of future generations (Stern &
Stiglitz, 2023; IPCC, 2022). Data has emerged as a new factor of production with the potential to reshape how
economies balance growth with environmental stewardship (Feroz et al., 2021; Pantovi¢ et al., 2024). Advances
in big data analytics further underscore the role of information systems in sustainable policy design (Wencan &
Wei, 2024). The integration of data-driven frameworks holds promise for achieving the Sustainable Development
Goals while maintaining economic performance (Popkova et al., 2022), yet the ethical dimensions remain
underexplored (Koskinen et al., 2023; Floridi, 2023; Stahl, 2021). The EU Al Act (European Commission, 2024)
represents a regulatory milestone, but sustainability mandates in data governance remain fragmented.

Existing literature addresses data-driven decision making (Pantovi¢ et al., 2024), digital transformation and
environmental sustainability (Feroz et al., 2021), and data economy governance (Koskinen et al., 2023) as separate
streams. However, a critical gap persists at their intersection: no framework explicitly integrates ethical governance
principles into data-driven sustainability within macroeconomic growth models. Production functions typically
omit environmental input as a productive factor, and TFP specifications rarely incorporate governance quality
alongside innovation capacity.

2 Aim and methods

The aim of this study is to address this gap by developing and empirically testing an integrated framework that
links ethical data governance to macroeconomic performance and environmental outcomes. Specifically, the study
constructs a modified Cobb-Douglas production function with an explicit environmental variable and a composite
TFP index operationalizing both data-driven innovation and ethical governance quality. Three research questions
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Republic, chinyere.okechukwu@uhk.cz
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guide the inquiry: RQ1: How does ethically governed information management influence sustainable economic
development? RQ2: What role does data integration play in reducing the trade-offs between economic growth and
environmental preservation? RQ3: How can macroeconomic policies incorporate data-driven sustainability
frameworks grounded in ethical principles? The paper contributes a novel Ethical Data Sustainability (EDS)
framework, a modified Cobb-Douglas production function estimated on 20-year panel data, and comparative
evidence from five European economies.

The theoretical foundation integrates four perspectives. Endogenous growth theory posits that data and
information management represent knowledge capital accelerating innovation (Chang et al., 2024). The non-rival
nature of data introduces ethical questions about equitable access (Cong et al., 2021; Yang et al., 2024). The
Environmental Kuznets Curve (EKC) hypothesis suggests digital technologies compress the EKC timeline through
environmental monitoring (Gan et al., 2021; Muratoglu et al., 2024). Figure 2 illustrates how ethical data
governance accelerates the transition from environmental degradation to improvement, with each country
positioned along the curve. Digitalization reduces carbon footprints when supported by governance structures
(Skare et al., 2024). Circular economy theory advocates systemic resource efficiency (Liu et al., 2022; Chauhan et
al., 2022; Akarsu, 2024), though data infrastructure raises concerns about data ownership (Koskinen et al., 2023).
Building on the Solow model extended by Barbier and Burgess (2023), we propose a modified Cobb-Douglas
production function (Figure 1):

Y=A4 -K*-IP-EY 1)
where Y = total output, GDP per capita

A = total factor productivity (TFP) encompassing data-driven innovations and ethical governance quality

K = capital input,

L = labour input,

E = environmental input (energy efficiency, renewable resource utilization, environmental quality)

a, B, y = the respective output elasticities

The sum a + B + v indicates returns to scale, while the environmental elasticity y measures the sensitivity of

output to environmental quality. Critically, the TFP parameter 4 captures the productivity enhancing effects of
ethical data governance, including improved information transparency and reduced decision-making asymmetries.

Based on this framework, four hypotheses are proposed:

H1: Environmental input has a positive and significant effect on GDP per capita (y > 0, p < 0.05), indicating that
sustainability enhances rather than constrains growth.

H2: Labour input has the largest conventional elasticity (B > a), consistent with endogenous growth theory.

H3: Composite TFP is the strongest bivariate correlate of GDP, but its fixed effects coefficient is absorbed by
country-level institutional structures.

H4: Countries with higher composite TFP exhibit simultaneously higher GDP growth and lower GHG emission
trends over 2005 to 2024.
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Figure 2 Environmental Kuznets Curve with data-driven acceleration and country positioning
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Source: Processed by the authors based on Grossman & Krueger (1995), Gan et al. (2021).

The study employs a fixed effects panel regression on secondary data from Eurostat and the OECD covering
2005 to 2024 for Czechia, Denmark, Germany, Spain, and Sweden (N=100). These countries represent diverse
economic structures, varying digital maturity, and distinct sustainability trajectories. The dependent variable is
In(GDP per capita) in current euros. Independent variables are In(GFCF as % of GDP) for capital, In(employment
rate) for labour, and In(renewable energy share) for environmental input. Data sources: Eurostat [nama_10 pc],
[sdg 13 10], [nrg_ind ren], [nama 10 an6], [Ifsi emp a], [rd e gerdtot], World Bank Worldwide Governance
Indicators, and OECD Data Explorer (2025).

The TFP parameter A is operationalized as a composite index capturing data-driven innovation and ethical
governance quality, constructed from four equally weighted components, each min-max normalized to a 0 to 1
scale: (1) R&D expenditure (% GDP); (2) internet usage (% population); (3) ICT specialists (% employment); and
(4) government effectiveness (World Bank WGI). This composite directly operationalizes the EDS framework’s
claim that TFP is jointly determined by technological innovation and governance quality. Table 1 presents
descriptive indicators, Table 2 presents the composite scores, and Figure 3 visualizes the component structure
across countries.

Table 1 Descriptive Country Indicators (2024)

Indicator Czechia Denmark Germany Spain Sweden
GDP/capita (€) 29,330 58,500 46,800 30,200 56,000
GHG (t/capita) 10.5 6.8 8.5 6.0 4.0
Renewable (%) 19.0 44.0 23.0 24.0 68.0
GFCF (% GDP) 27.2 232 21.3 20.5 25.5
Employment (%) 76.0 78.2 77.2 65.5 79.2
R&D (% GDP) 1.90 2.90 3.18 1.50 3.45

Source: Eurostat and OECD, 2024.
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Table 2 Composite TFP Index (A), 2024 (min-max normalized, 0 to 1)

Component Czechia Denmark Germany Spain Sweden
R&D (norm.) 0.21 0.72 0.86 0.00 1.00
Internet (norm.) 0.00 1.00 0.43 0.29 1.00
ICT specialists (norm.) 0.09 0.38 0.24 0.00 1.00
Gov. effectiveness (norm.) 0.11 1.00 0.58 0.00 0.85
Composite A (0 to 1) 0.10 0.77 0.53 0.07 0.96
Rank 4th 2nd 3rd Sth 1st

Source: Eurostat, World Bank WGI. Equal weighted average of four normalized components.

Figure 3 Components of the Composite TFP Index (A) by Country, 2024 (normalized 0 to 1 scale)
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3 Results

Gov. effectiveness

Table 3 presents the fixed effects panel regression results. The model explains 97.7% of the variation in GDP per
capita (R>=0.977, F=477.69, p<0.001), with all production factor elasticities significant at p<0.01.

Table 3 Fixed Effects Panel Regression (2005 to 2024, N=100)

Variable Coeff. Std. Err. t stat. p value Sig.
Constant 3.571 0.905 3.95 <0.001 kK
a (Capital: In GFCF) 0.375 0.123 3.06 0.003 Hkk
B (Labour: In Empl.) 0.984 0.275 3.58 <0.001 Hokk
v (Environment: In Renew.) 0.338 0.038 8.96 <0.001 ok
& (TFP: In Composite A) 0.062 0.045 1.37 0.174

R?/ Adj. R? 0.977 0.975

F statistic 477.69 (p<0.001)

Source: Processed by the authors..
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Regarding H1, the environmental elasticity y=0.338 (t=8.96, p<0.001) is positive and strongly significant (Table
3), confirming that a 1% increase in renewable energy share is associated with a 0.34% increase in GDP per capita.
This directly answers RQ2: data integration significantly reduces the growth sustainability tradeoff. Sweden
(68.0% renewable, Table 1) and Denmark (44.0%) simultaneously achieve the highest GDP per capita and lowest
emissions. H1 is supported.

Regarding H2, the labour elasticity f=0.984 exceeds the capital elasticity 0=0.375, with both significant at
p<0.01 (Table 3), consistent with endogenous growth theory (Chang et al., 2024). H2 is supported.

Regarding H3, the composite TFP index correlates at r=0.911 with GDP (Table 4), the strongest bivariate
association. However, its individual coefficient (6=0.062, p=0.174) is absorbed by country fixed effects that
capture persistent governance differences. The country dummies (DK=0.683, DE=0.716, ES=0.481, SE=0.346, all
p<0.001) jointly represent the governance channel. This answers RQI: ethically governed information
management influences sustainable development through the persistent institutional quality of governance
systems. H3 is supported.

Table 4 Pearson Correlation Matrix (N=100)

GDP/cap GHG/cap Renew. TFP(A) Empl. GFCF
GDP/cap 1.000
GHG/cap —0.552 1.000
Renewable 0.731 —-0.793 1.000
TFP (A) 0.911 —0.484 0.775 1.000
Employment 0.726 —0.099 0.540 0.833 1.000
GFCF —0.307 0.195 0.055 —0.274 0.098 1.000

Source: Eurostat, OECD, World Bank WGI, 2005 to 2024.

Figure 4 Real GDP per capita trajectories (2005 to 2024)
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Source: Eurostat [nama_10_pc]. Processed by the authors.

Regarding H4, Figure 4 shows Sweden (A=0.96) achieves the fastest GDP growth (+1,082 EUR/yr) alongside the
steepest emission decline, while Denmark (A=0.77) leads renewable expansion (+1.44 pp/yr) and decarbonization
(—0.30 t/yr). Czechia (A=0.10) and Spain (A=0.07) show the slowest GDP growth (+776 and +340 EUR/yr). Figure
5 visualizes the renewable energy expansion and emission decline across all five countries, directly illustrating the
inverse relationship captured by the correlation =—0.793 (Table 4). Spain’s case highlights the ethical tension at
the core of the EDS framework: low emissions (6.0 t/capita, Table 1) coexist with the lowest employment (65.5%),
demonstrating that sustainability outcomes must be evaluated alongside distributional consequences (Dai et al.,
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2024; Yi et al., 2022). As shown in Figure 2, Spain is near the EKC turning point, while Sweden and Denmark
have progressed well into the descending phase. H4 is supported.

Figure 5(a) Renewable Energy Share (%) and (b) GHG Emissions (t/capita), 2005 to 2024
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Source: Eurostat [nrg_ind_ren], [sdg 13_10]. Processed by the authors.

Figure 6 Ethical Data Sustainability (EDS) Framework: three layers and four ethical principles
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Figure 6 presents the EDS framework that organizes the empirical findings. The data governance layer (Layer 1)
encompasses the institutional structures captured by the composite TFP index (Table 2) and the country fixed
effects (Table 3). The information management layer (Layer 2) incorporates the modified Cobb-Douglas function,
where the elasticities o, B, Y quantify how inputs translate into output. The decision support layer (Layer 3)
translates insights into policy. The feedback loop ensures continuous alignment between governance structures
and sustainability outcomes. This architecture directly answers RQ3: macroeconomic policies can incorporate
data-driven  sustainability frameworks by embedding the four ethical principles (transparency, equity,
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accountability, stewardship) across all three layers, using the composite TFP as a governance benchmark and the
environmental elasticity as an evidence-based target.

4 Conclusion

The results support all four hypotheses and provide direct answers to the three research questions. The
environmental elasticity of 0.338 (H1) answers RQ2 with quantitative evidence that a 1% increase in renewable
energy share yields a 0.34% GDP increase. The composite TFP’s r=0.911 correlation with GDP yet insignificance
in the fixed effects model (H3) answers RQ1 by revealing that ethical governance operates through persistent
institutional structures. The EDS framework (Figure 6) answers RQ3 by providing a three layer architecture
through which policymakers can embed ethical principles into sustainability strategies.

This study makes three contributions to the literature gap identified in Section 1. First, the EDS framework
(Figure 6) is the first to explicitly integrate ethical governance principles into a macroeconomic production
function context, bridging the separate literatures on data economy governance (Koskinen et al., 2023), digital
sustainability (Feroz et al., 2021), and growth theory (Chang et al., 2024). Second, the composite TFP index (Table
2, Figure 3) operationalizes data-driven innovation and governance quality as a single measurable construct,
addressing the methodological gap of R&D only TFP proxies. Third, the 20 year panel estimation (Table 3, Figures
4 and 5) provides the first comparative evidence linking composite governance scores to simultaneous GDP growth
and decarbonization trajectories, filling the empirical gap identified by Pantovi¢ et al. (2024) and Popkova et al.
(2022).

The sum o +  +y = 1.697 indicates increasing returns to scale. The strong negative correlation between GHG
and renewable energy (r=—0.793, Table 4) confirms clean energy as the primary decarbonization mechanism.
Germany’s recycling leadership (69.2%) demonstrates how digital technologies applied to circular economy
systems yield measurable gains (Liu et al., 2022; Akarsu, 2024). Policy implications: the strong environmental
elasticity justifies renewable energy investment as both environmental and economic policy. Governments should
establish data ethics commissions with sustainability mandates. Investment in data literacy for less digitally mature
economies (Czechia A=0.10, Spain A=0.07) is essential to prevent sustainability data divides. The principal
limitation is reliance on aggregate country-level data; future research should employ instrumental variable
approaches, agent based modelling, and micro level panel data.

Acknowledgements: Supported by SPEV 2026, University of Hradec Kralové, Faculty of Informatics and
Management, Czech Republic.
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From Black Box to Glass Box: Business Ethics and
Gender Fairness in AlI-Automated Corporate Digital
Communication

Chinyere Chidera Okechukwu', Hana Mohelsk4>

Abstract: This research aims to examine how enterprise Al systems structurally reproduce
gender bias in corporate reporting across diverse regional contexts. Utilizing a methodology
centered on the content analysis of twenty corporate reports from the USA, Europe, and
Africa via WEAT-based bias scoring, the main results reveal that Western firms record
significantly higher bias (M=3.87) than African counterparts (M=1.20; t=9.07, p<0.001),
indicating systemic algorithmic impression management. The study contributes “Enterprise
System Blind Spot” and “Africa Exclusion” frameworks, positioning Ubuntu governance as
ethical resistance. It concludes that stakeholders must implement human-in-the-loop reviews
to transition from black boxes toward transparent accountable glass boxes

Keywords: Algorithmic Accountability, Gender Bias, Enterprise-Al Systems, Corporate
Reporting, Ubuntu Governance

JEI classification: M14, 033, D63

1 Introduction

Corporate communication is being reshaped as artificial intelligence becomes embedded in enterprise systems,
automating the production of sustainability disclosures and executive narratives through platforms such as SAP,
Oracle, and Salesforce (Caliskan et al., 2017; Souto-Romero et al., 2024). While this shift promises efficiency, it
raises questions of algorithmic accountability: Al systems trained on decades of male-dominated, Western-centric
corporate texts risk reproducing historical biases. Operating behind corporate firewalls, these systems generate
documents that shape regulation, investment, and legitimacy, yet remain invisible to bias researchers (Masiero, et
al., 2024). Masculine-coded language marginalizes female leadership and distorts corporate social responsibility
narratives (Newstead et al., 2023; Pimentel & Palomino, 2025). These risks are compounded by the deployment
of Western-trained Al across African firms, threatening Ubuntu-based governance and reinforcing algorithmic
colonialism (Osinubi et al., 2026; Broodryk, 2006; Metz, 2011).

Al systems amplify gender stereotypes across domains: 86% of Al-generated cardiologists are male (Currie et
al., 2024), 76% of Al professional visuals feature men versus 8% women (Gorska & Jemielniak, 2023), and LLMs
performatively amplify non-inclusive scripts (Gross, 2023). Within enterprises, bias is driven by training data
reflecting decades of male-dominated leadership (Guilbeault & Delecourt, 2025; Parthasarathy & Padmapriya,
2023). Corporate reporting amplifies these dynamics through Al-driven impression management risking
standardization and greenwashing (Merkl-Davies & Brennan, 2007; Sneideriene, et al. (2025)). Western regulatory
frameworks dominate, marginalizing African contexts despite rapid ERP adoption and Ubuntu philosophy
(Broodryk, 2006; Metz, 2011; Ngcetane-Vika & Pule, 2025). While scholarship documents Al bias in consumer-
facing applications (Gorska & Jemielniak, 2023; Achtari et al., 2024), a critical gap persists in understanding
enterprise Al bias in corporate reporting. Enterprise platforms such as SAP S/4AHANA and Salesforce Einstein
function as black boxes (Settibathini, 2025). Moreover, African contexts and Ubuntu governance are
systematically excluded from Al ethics scholarship.

1 University of Hradec Kralové, Faculty of Informatics and Management, Rokitanského 62, 500 03 Hradec Kralové, Czech
Republic, chinyere.okechukwu@uhk.cz

2 University of Hradec Kralové, Faculty of Informatics and Management, Rokitanského 62, 500 03 Hradec Kralové, Czech
Republic, hana.mohelska@uhk.cz
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2 Aim and methods

This study addresses these gaps by: (1) providing the first cross-regional comparison of gender bias in Al-mediated
corporate reporting across 20 firms; (2) introducing the Enterprise System Blind Spot and the Africa Exclusion as
novel theoretical concepts; and (3) demonstrating Ubuntu governance as an ethical counterweight to algorithmic
bias. Two research questions guide the inquiry: RQ1: How do Al-driven enterprise systems function as algorithmic
impression managers that reproduce gendered patterns across regions? RQ2: What role does Ubuntu governance
play in mitigating embedded gender bias in Al-generated corporate reporting?

The framework combines Impression Management theory (Schopmans & Cupac, 2021) with a postcolonial
technology perspective (Barry & Stephenson, 2025; Bouko et al., 2025). The PRISMA flow diagram summarizes
the systematic literature selection process. A structured search targeting digital inequality, enterprise systems,
gender, and artificial intelligence identified 97 English-language records (2015 to 2025). After removing
duplicates and screening titles and abstracts, 61 articles remained for full-text assessment. Of these, 38 studies met
all eligibility criteria and were included in the final analysis. This transparent filtering process ensures the
reliability and relevance of the evidence base. (Figure 1) See Appendix for detailed findings.

Figure 1: PRISMA Flow Diagram of Systematic Literature Selection Figure 2: VOSviewer bibliometric
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A comparative cross-regional content analysis was applied to a purposive sample of twenty corporate reports
(FY2025), stratified by region: USA Tech (n=7: Salesforce, Oracle, Microsoft, IBM, ServiceNow, Pfizer,
Amazon), Europe ERP (n=28: SAP, Siemens, Deutsche Telekom, Atlassian, Novo Nordisk, Unilever, Nestlé,
Accenture), and Africa (n=25: Aspen Pharmacare, MTN Group, Naspers/Prosus, Standard Bank, Vodacom). A
Simplified Bias Scoring System (1 to 5) grounded in WEAT principles (Garg et al., 2018) was applied: high bias
(4 to 5) indicates masculine-coded, agentic narratives; low bias (1 to 2) indicates communal, female-coded
narratives; neutral (3) indicates balanced representation. DEI sections were extracted, coded for the top five
gender-associated terms, contextually analysed, and scored. The analysis interprets findings through technological
determinism and cultural institutionalism. The coding followed a structured protocol with predefined keyword
categories grounded in established gendered language research (Caliskan et al., 2017), applied consistently across
all 20 reports to ensure procedural reliability
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3 Results

Table 1 presents regional summary statistics. Western firms (n = 15) record a mean bias of 3.87, a 3.22-fold
amplification over African firms (M = 1.20).

Welch’s t-test: t(17) =9.07, p<0.001. One-way ANOVA: F (2,17)=24.67, p<0.001.
Table 1: Regional Summary of Gender Bias Scores (FY2025)

Region n Mean SD Dominant Narrative Representative Terms
USA Tech 7 4.14 0.38 Technical Masculinity CEO, Platform, Lead, Al
Europe ERP 8 3.63 1.06 Technocratic Efficiency Engineering, Innovation
Africa 5 1.20 0.45 Communal Stewardship Community, Women, Care
Western (comb.) 15 3.87 0.83

Source: Processed by the authors

Figure 3: Regional Gender Bias Scores in Al-Enterprise Systems  Figure 4: Company-Level Gender Bias Scores in
Al-Generated Corporate Reports

t=9.07, p < 0.001*+* Neutral threshold
~ ! 3 sap a
i 51 M=414 M=3.62 Salesforce 5
L e Aspen Pharmacare 1 !
) Siemens 4
9.) 44 Oracle 4
o Microsoft a
U 1BM 4
ﬂ ServiceNow a
@37 Deutsche Telekom a
1] Atlassian 4
a—, MTN Group 1
O 9 . Naspers/Prosus 2
5 2 M=120 Standard Bank 1
U] Vodacom 1 :
c Pfizer a
8 11 Novo Mordisk 4
s Unilever 1
Nestle 4
0+ Accenture 4 — USA
USA Tech Europe ERP Africa Amazen ' i — iy
=1 (n=8) (n=5 : 7 ; ; ; :

Gender Bias Score (1 to 5)

Source: processed by the authors

In response to RQI1, enterprise Al systems function as algorithmic impression managers by generating
narratives that systematically privilege masculine-coded language. Salesforce (score 5) exhibited the highest bias.
SAP and Siemens (both 4) strongly emphasize engineering and technical leadership, associating CTO roles with
male-dominated teams (Settibathini, 2025; Caliskan et al., 2017). Amazon (4) frames Al deployment through
chief-architect and executive agency, confirming the Enterprise System Blind Spot: platforms carry distinct
fingerprints of gender bias.

The SLR corroborates this: Qiu et al. (2026) identify an algorithmic hierarchy where women are marginalized
in operational roles, while Borwein et al. (2024) show women perceive workplace automation as less fair than
men. In response to RQ2, African firms demonstrate that algorithmic bias is not inevitable. Aspen Pharmacare
and MTN Group (both 1.0) frame women as active agents of community transformation, reflecting Ubuntu-based
relationality (Broodryk, 2006; Mangaliso, 2001). Nwafor (2024) documents a disconnect between African Al
gender goals and implementation, yet the present findings show that when African firms author their own
narratives, they produce markedly more inclusive outcomes. Omotubora (2024) extends this: Al fintech improves
women’s inclusion only when aligned with local needs. Unilever (Europe, score 1) is a significant outlier
confirming that cultural orientation can override platform bias. Ubuntu governance thus functions as a cultural
shield, preserving inclusive narratives and positioning the Global South as a source of governance innovation
(Ngcetane-Vika & Pule, 2025).
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Table 2: Company-Level Gender Bias Scores, FY2025 Reporting Cycle

SN | Company Region | Sample DEI Text Key Terms Score Note
1 | SAP Europe | CTO leads Al innovation across engineering teams CTO, Al, engineering 4 |high bias (masculine-coded)
2 | Salesforce USA CEO launched new Al platform for enterprises CEO, Al 5 high bias (masculine-coded)
3 | Aspen Pharma. | Africa Women lead 48% of community health programs women, community 1 low bias (communal)

4 | Siemens Europe | Technical leadership drives digital industries technical, leadership 4 |high bias (masculine-coded)
5 | Oracle USA Al developers power executive cloud strategy Al developers, exec. 4 |high bias (masculine-coded)
6 | Microsoft USA Chief engineers accelerated Azure Al rollout engineers, Al 4 high bias (masculine-coded)
7 | IBM USA Executive Al council oversees Watson deployment executive, Al 4 |high bias (masculine-coded)
8 | ServiceNow USA CTO platform serves enterprise leaders globally CTO, enterprise 4 high bias (masculine-coded)
9 | Dt. Telekom Europe | Engineering excellence powers digital leadership engineering, 4 |high bias (masculine-coded)

leadership

10 | Atlassian Europe | Developers drive DevOps leadership innovation developers, leadership 4 high bias (masculine-coded)
11 | MTN Group Africa Women empowered through digital community hubs | women, community 1 |low bias (communal)

12 | Naspers Africa Diversity initiatives serve emerging markets diversity 2 \low bias (communal)

13 | Standard Bank | Africa Inclusive banking for women entrepreneurs women, inclusive 1 low bias (communal)

14 | Vodacom Africa Female leadership in community connectivity female, community 1 |low bias (communal)

15 | Pfizer USA Chief scientists lead Al drug discovery chief, scientists, Al 4 high bias (masculine-coded)
16 | Novo Nordisk | Europe | Executive diabetes innovation leadership team executive, leadership 4 high bias (masculine-coded)
17 | Unilever Europe | Sustainable living plan empowers women globally women, empowers 1 low bias (communal)

18 | Nestlé Europe | Technical nutrition research leadership center technical, leadership 4 high bias (masculine-coded)
19 | Accenture Europe | Al consulting leadership serves Fortune 500 Al, leadership 4 high bias (masculine-coded)

20 | Amazon USA AWS chief architects drive enterprise Al deployment | chief, architects, Al, 4 high bias (masculine-coded)

enterprise

Source: processed by the authors

The VOSviewer bibliometric (Fig 2) map positions artificial intelligence as the central concept, directly linked to
gender bias, technology, and fairness, confirming that Al systems are a primary site where inequality is produced.
Enterprise-related nodes such as "enterprise system implementation" and "corporate governance" appear at the
network periphery, validating the Enterprise System Blind Spot: enterprise Al bias remains weakly connected to
the core gender bias conversation. Notably, "inequality" is marginal and terms such as "Ubuntu" and "Africa" are
absent entirely, providing bibliometric evidence for the Africa Exclusion. The map confirms that this study fills a
documented structural gap by integrating enterprise reporting, gender bias, and indigenous governance
perspectives into a unified analytical framework.

4 Conclusion

The findings carry three implications for algorithmic accountability. First, high Western bias scores demonstrate
encoded discrimination: bias structurally embedded in digital outputs rather than arising from individual intent
(Schopmans & Cupac, 2021; Guilbeault & Delecourt, 2025). Second, the privileging of technical language
constitutes epistemic injustice, as enterprise Al marginalizes communal narratives (Pimentel & Palomino, 2025;
Barry & Stephenson, 2025; Metz, 2011). Third, Ubuntu-grounded reporting demonstrates that organizational
culture can function as an ethical filter, and simplified content analysis provides a practical glass-box alternative
(Garg et al., 2018; Harvey et al., 2025). Addressing these deficits requires coordinated interventions: organizations
must embed human-in-the-loop review into Al-generated ESG outputs (Settibathini, 2025); the EU AI Act must
extend to corporate reporting with mandatory Al disclosure statements (European Commission, 2024; OECD,
2024); system developers must diversify training datasets (Akter et al., 2022); and academia must elevate Ubuntu
within AI ethics research (Broodryk, 2006; Nwafor, 2024; Omotubora, 2024). This study provides empirical
evidence that digital inequality is structurally embedded into corporate communication through Al-enterprise
systems. The 3.22-fold bias amplification (t=9.07, p <0.001, d = 3.49) demonstrates that enterprise Al platforms
function as algorithmic impression managers (RQ1), while Ubuntu governance provides effective ethical
resistance (RQ2). Limitations include the sample of twenty reports and the surface-level linguistic approach.
Future research should extend the sample, incorporate NLP for automated analysis, and conduct longitudinal
tracking. The Recommendations lies in moving from the algorithm’s black box to the glass box of human culture
and ethical responsibility. Organizations must embed human-in-the-loop review processes into all Al-generated
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ESG outputs, supported by simplified content analysis tools enabling early detection of gendered language before
publication (Settibathini, 2025).
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APPENDIX: Summary of the SLR

SN | Article Title Authors & Date Summary of Key Insights and Findings
1 Impact of entrepreneurial orientation... on financial | Yadav, US; et al. (Oct g his study finds that. digital technology pgnially medifites the rglationship
. . . etween Al accounting tools and the quality of financial reporting for female
reporting quality among women artisans 2025) artisans
b New Trends in Digital Marketing... on X.com Blanco-Ruiz, M; et al. Research reveals that the most "liked" content on social media regarding the
About Metaverse and Al (Oct 2024) metaverse often features Al characters that sexualize and objectify women.
3 Towards Inclusive Machine Translation: Al, Fresno, EH; Anton, AnleSIS gf tooils like PzeplghartldGChitIG }]: T Sh?“{s a?_emilt ent bias to(\;vard the
LGBTQIA+ Terminology, and Gender Bias MTO (2025) mate gender and concludes that bienAl has not signtticantly mprove
translation inclusivity.
4 Gender Mainstreaming into African Al Policies: Nwafor, IE (2024) The study identifies a significant disconnect between gender equality goals and
Egypt, Rwanda and Mauritius ’ the current implementation of Al strategies in leading African nations.
5 Generative Al Images for Instruction: A Content Campbell, LO; et al. A visual audit of Al-generated STEM visuals revealed that 21.3% contained
Analysis (Sept 2025) gender bias and 18.9% contained racial bias.
6 Al and algorithmic bias? Field tests on social Cecere, G; et al. (Apr Field tests indicate that gender-oriented messaging in ads can reduce
network with teens 2024) algorithmic bias but often lowers the overall visibility of the advertisement.
7 Gender Bias in Text-to-Image Generative Al When | Currie, G; et al. (Oct When using DALL-E 3, 86% of cardiologists were depicted as male,
Representing Cardiologists 2024) reinforcing existing workforce disparities through visual communication.
8 Algorithmic bias in anthropomorphic Al: Practice Antonopoulou, C (Oct | Argues that the underrepresentation of women in Al design leads to feminized
of women media artists 2023) assistants that encode gender stereotypes and normative femininity.
9 Gender and AI: Challenges and Imminent Souto-Romero, M; et The study defines explainability and STEM education as critical future
Possibilities al. (2024) challenges to ensure the responsible and ethical development of Al for women.
10 Raising awareness of sex and gender bias in Al and | Buslon, N; et al. (Sept Highlights the necessity of integrating sex and gender perspectives into public
health 2023) policies to prevent Al from amplifying historical biomedical biases.
11 Gender bias in generative Al text-to-image Currie, G; et al. (Nov Al-generated images of medical students favor white males, failing to reflect
depiction of medical students 2024) the actual diversity of the Australian medical student body.
12 Female perspectives on algorithmic bias: Fraile-Rojas, B; et al. Female social media users call for intersectional Al systems and are likely to
implications for Al researchers (Nov 2025) fund entrepreneurial solutions to counter algorithmic injustice.
13 Engines of Patriarchy: Ethical Al in Times of Schopmans, H; Cupac, | Explores how illiberal political actors use veto threats to remove "gender
Illiberal Backlash Politics J(2021) equality" language from international Al standard documents.
14 Al Literacy and Gender Bias: Comparative Tunjungbiru, AD; et Findings show UK respondents have more confidence in leadership inclusivity,
Perspectives from UK and Indonesia al. (Sept 2025) while Indonesians report more targeted initiatives for women in tech.
. dents' . £ end d . Nursing students associate doctors with men and nurses with women in AL
15 Nursing stu ents’ perceptions of gender and race in Molu, B (Dec 2025) visuals, reflecting persistent internal gender schemas despite claiming
Al healthcare imagery L
objectivity.
16 Al algorithms and gendered labor: narratives of Qiu, ZY; et al. (Jan Identifies an "algorithm value-driven hierarchy" where women are marginalized
female employees in China 2026) in operational roles while men dominate technical Al development.
17 Perpetuation of Gender Bias in Visual Sandoval-Martin, T; et | Research shows continued objectification and sexualization of women in
Representation of Professions in DALLE and Bing | al. (May 2024) professional depictions and reinforced stereotypes in children's imagery.
18 The Gendered, Epistemic Injustices of Generative Barry, I; Stephenson, E ﬁpphes fer'mr;l's t 'eplgtemology tol ,Sl.ww how g(?nder dgta £aps l.e id t(/)“
Al (Jan 2025) kermencutlca injustice, marginalizing women's experiences within
nowledge.
19 Evaluating Al chatbots for gender-based violence Urquijo, BS; et al. All evaluated models lacked intersectional sensitivity for supporting survivors,
support (July 2025) though ChatGPT provided the most empathetic responses.
20 Smiling women pitching down: representational Sun, LH; et al. (Jan An audit of 15,300 images found that AT underrepresents women in male jobs
and presentational gender biases 2024) and more frequently shows them with submissive poses.
a1 Understanding and Mitigating Gender Bias in Seyedsalehi, S; et al. This monograph examines the origins of bias in IR systems and provides data-
Information Retrieval Systems (2025) driven strategies for debiasing neural embeddings.
29 AI er w_omen‘s financial inclusion: product design Omotubora, A (2024) AI—p_owered fintech can improve inclusion only if sewices are aligned with the
in Nigeria specific needs of underserved women through proactive policy.
23 ‘What ChatGPT Tells Us about Gender: Gross, N (Aug 2023) Argues that LLMs performatively amplify non-inclusive gender scripts, though
Performativity and Gender Biases ? they can also be prompted to "undo gender".
. . Garcia-Ull, FJ; et al. Findings indicate that AT increases human stereotyping; 59.4% of AI images
2 Gender stercotypes in Al-generated images (Sept 2023) were s?rongly stereotypical compared to 35% in h}lllrina{rgl—led research. ¢
25 How neoliberalism shapes feminism in Al- Bouko, C; et al. (Dec Generative Al reproduces "neoliberal feminism" by aestheticizing protest and

Generated visuals

2025)

rebranding feminism as a politically sanitized commodity.
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Dancing With a Loving Chatbot: Power Dynamics

Pan, SY; Mou, Y (June

Urban Chinese women use Al partners to challenge norms but face risks of

26
Between Women and Their Al Partners 2025) harassment and bias channeled from the online world.

27 Al Stock Photography, and Image Banks: Gender Freixa, P; et al. (May Al platforms show a closer gender balance than traditional banks but heavily
Biases and Stereotypes 2025) favor younger, Eurocentric aesthetics and ignore disabilities.

28 The gender gap in attitudes toward workplace Borwein, S; et al. (Apr | Women perceive automation as less fair than men, which is partially explained
technological change 2024) by lower self-reported social status and technological knowledge.

29 Race and Gender Bias in Narrative Letters of Yi, VN; et al. (Feb Al analysis of professional letters shows female writers emphasize social and
Recommendation for Plastic Surgery 2025) emotional qualities more frequently than male writers.

30 How Al can perpetuate - Or help mitigate - Gender | Newstead, T; et al. Al content can perpetuate leadership-related gender biases, necessitating
bias in leadership (Oct-Nov 2023) practical management strategies to ensure corporate equity.

31 Gender Bias in AI's Perception of Cardiovascular Achtari, M; et al. (Oct GPT-4’s risk assessment is influenced by psychiatric comorbidities differently
Risk 2024) for men versus women, indicating biased clinical reasoning.
The invisible women: uncovering gender bias in Gor§ka,.AM; Men were identified in 76% of Al visuals for professions like law and medicine,

32 . . Jemielniak, D (Nov . . o
Al-generated images of professionals 2023) while women appeared in only 8%.

33 Talking science: Women scientists' engagement in Pérez-Llantada, C; et Quantitative female researchers show the lowest engagement in online science
spoken science communication online al. (Nov 2025) communication; Al tools for outreach remain underused.

Ford, H; et al. (Jul Wikipedia is less likely to grant pages to women in caring professions
34 Gender and the invisibility of care on Wikipedia 2823’) > etal uly compared to sports or politics, marginalizing "feminine" labor in Al training
data.

35 Tackling gender disparity and achieving optimal Chandna, V; Axelton, Crowdfunding platforms can empower women by using gender-blind

distinctiveness in crowdfunding Z (May-Jun 2025) campaigns and dedicated network expansion support.
. . Zindani, S; et al. (Feb Analysis shows female patients have higher odds of 30-day mortality and a

16 5 MY \ ! . : g
Are women at greater risk after major surgery? 2026) higher "failure to rescue" rate following surgical complications.

37 Factors causing work related stress... for working Chandrasekaran, S; et Negative performance feedback is a primary stressor; Al-driven solutions are
women in India al. (May 2025) recommended to help women manage mental well-being.

38 Racial, skin tone, and sex disparities in automated Yoder-Himes, DR; et Algorithms used in proctoring are significantly more likely to flag women with

proctoring software

al. (Sept 2022)

the darkest skin tones for "suspicious" behavior.
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Ethical Dimensions of Environmental Sustainability
Monitoring: Integrating Time Series Forecasting, ESG
Principles, and Knowledge Management for Water
Use Efficiency in Nigeria and South Africa

Chinyere Chidera Okechukwu', Hana Skalsk4?

Abstract: This study aims to investigate the ethical dimensions of sustainability monitoring
by evaluating water use efficiency in Nigeria and South Africa. Utilizing a method involving
ARIMA and ETS time series forecasting (2000-2022) integrated with ESG and knowledge
management theory, the main results reveal a significant divergence (t=4.52, p<0.001);
Nigeria projects 42.76% coverage by 2030 while South Africa stagnates at 16.53%. The study
contributes a novel four-layer Ethical SDG Monitoring Architecture to global scholarship. It
concludes that embedding forecasts within stakeholder-inclusive governance frameworks is
essential for transitioning from technocratic opacity toward environmental justice and truly
accountable sustainability monitoring practices.

Keywords: Environmental Ethics, ESG, Knowledge Management, Water Use Efficiency,
SDG, ARIMA, Ethical Al, Sustainability Monitoring

JEL classification: Q25, C22, M14

1 Introduction

Water scarcity and inefficient water use are binding constraints on sustainable development in Sub Saharan Africa,
where climate change, population growth, and rapid urbanization intensify demand and vulnerability (African
Development Bank, 2024; World Bank, 2024). Sustainable Development Goal 6 calls for the availability and
sustainable management of water and sanitation for all, with target 6.4 emphasizing higher water use efficiency
(UN Water, 2022; United Nations, 2024). However, the measurement and projection of progress toward such
targets is not ethically neutral. Decisions about which indicators to monitor, which forecasting methods to deploy,
and how uncertainty is communicated to policymakers carry ethical implications for intergenerational equity,
distributive justice, and the right to water as a human right (Chopra et al., 2024; Floridi et al., 2018). Environmental
ethics demands that sustainability monitoring move beyond technocratic measurement toward frameworks
embedding values of transparency, accountability, and stakeholder inclusiveness (Vinuesa et al., 2020; Kulkov,
2024).

The Environmental, Social, and Governance (ESG) framework links environmental stewardship to social
responsibility and institutional accountability (Chopra et al., 2024; Baratta et al., 2023). Knowledge management
(KM) provides the organisational architecture for this integration. Nonaka and Takeuchi’s (1995) SECI model
describes how tacit knowledge held by domain experts combines with explicit monitoring data to create
organisational knowledge (Dalkir, 2017). In the SDG 6.4.1 context, raw time series data must be transformed
through statistical modelling into forecasts, which are then embedded within institutional decision frameworks to
guide policy. The ethical dimension arises at each stage: data collection must be inclusive, models must be
transparent, and knowledge dissemination must reach marginalized stakeholders equitably (Kulkov, 2024). Time
series models such as ARIMA and ETS represent algorithmic decision support tools whose outputs influence
resource allocation, infrastructure investment, and policy prioritization (Agaj et al., 2024; Box & Jenkins, 1970).

1 University of Hradec Kralové, Faculty of Informatics and Management, Rokitanského 62, 500 03 Hradec Kralové, Czech

Republic, chinyere.okechukwu@uhk.cz
2 University of Hradec Kralové, Faculty of Informatics and Management, Rokitanského 62, 500 03 Hradec Kralové, Czech
Republic, hana.skalska@uhk.cz
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This study responds to that demand by integrating time series forecasting with ESG principles and knowledge
management theory

2 Aim and methods

This study addresses: (i) environmental ethics and sustainability through analysis of water access trajectories; (ii)
ethics in the context of digitalization and Al through critical reflection on algorithmic forecasting in policy; and
(iii) business ethics and social responsibility through the ESG and KM integration framework. Two research
questions guide the inquiry: RQ1: Do Nigeria and South Africa exhibit statistically distinct water use efficiency
trajectories that raise ethical concerns about divergent sustainability outcomes? RQ2: How can ESG principles and
KM theory be integrated with time series forecasting to support ethically grounded SDG monitoring?

The study formulates two testable hypotheses.

H1: Mean water use efficiency (SDG 6.4.1) in Nigeria differs significantly from that in South Africa over 2000 to
2022.

H2: Nigeria exhibits a significant positive time trend in water use efficiency, while South Africa does not.

H3: ARIMA and ETS models provide statistically adequate forecasts of SDG 6.4.1 for both countries to 2030 with
quantified uncertainty.

Annual SDG 6.4.1 data for Nigeria and South Africa (2000 to 2022) were sourced from the FAO AQUASTAT
database and corroborated with WHO/UNICEF Joint Monitoring Programme reports, yielding 23 observations per
country on the proportion of the population using safely managed drinking water services (FAO, 2025; UN Water,
2024; WHO/UNICEF JMP, 2024). All data are publicly accessible, ensuring reproducibility and democratic
scrutiny. The methodology integrates three analytical layers. The first layer comprises descriptive and inferential
statistics, including Welch’s two sample t test for inter country comparison and country specific linear regression
to assess time trends (Welch, 1947). The second layer involves ARIMA and ETS time series modelling following
the Box Jenkins approach (Box & Jenkins, 1970), with model selection based on AIC and BIC, residual diagnostics
(ACF, Durbin Watson, QQ plots), and forecast generation to 2030 with 95% prediction intervals. The third layer
applies an ESG evaluation framework mapping statistical outputs onto Environmental (resource efficiency
trajectory), Social (equity implications), and Governance (institutional capacity) dimensions, mediated by KM
principles of data transparency and participatory knowledge creation (Nonaka & Takeuchi, 1995; Dalkir, 2017).
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Figure 1 Four-layer framework: Data Foundation, Analytical Engine, ESG Evaluation, KM Driven Decision Interface.
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For Nigeria, the series was made stationary by first differencing (d = 1), and an ARIMA (1,1,1) model was
selected, with ETS (A, A, N) as the exponential smoothing alternative. For South Africa, the undifferenced series
was already stationary (d = 0), and ARIMA (2,0,1) was selected, with ETS (M, A, N) preferred for its capacity to
capture proportional error patterns. Residual diagnostics confirmed adequacy for both countries: ACF values
within 95% bounds, Durbin Watson statistics approaching 2 for the time series specifications, and QQ plots
indicating approximate normality.

The ARIMA(p,d,q) model is specified as:

Yi=c+oY{t-1}+..+o pY{t-p}+e t+O0e{t—1} +.. +0 g {t—q)} (1)

Where:

Y t=water use efficiency (%) at time ¢

Y'" ¢ = the differenced series;
¢ = the intercept;
@:1...¢_p = autoregressive coefficients on p lagged values;

0....6_g = moving average coefficients on ¢ lagged errors;
d = the differencing order for stationarity; and
&_t = the white noise error term with mean zero and constant variance (Box and Jenkins, 1970).

Nigeria is specified as ARIMA (1,1,1) and South Africa as ARIMA (2,0,1), selected via AIC/BIC with
residuals validated through ACF, Durbin Watson, and QQ diagnostics (Agaj et al., 2024).

3 Results

Table 1 presents descriptive statistics and trend analysis. Nigeria (2000 to 2022) has a mean water efficiency of
23.95% (SD 7.09; range 12.71 to 32.38), while South Africa’s mean is 17.15% (SD 1.36; range 15.56 to 19.40).
Nigeria’s higher mean and larger variance indicate both stronger progress and greater year to year change; South
Africa’s narrow range reflects long term stagnation around a low plateau.
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Table 1 Descriptive Statistics and Trend Analysis (SDG 6.4.1, 2000 to 2022)

Statistic Nigeria South Africa
Mean (%) 23.95 17.15

Std. Dev. 7.09 1.36

Range 12.71 to 32.38 15.56 to 19.40
R? (trend) 0.937%** 0.018 (ns)
Slope (pp/yr) +1.01 —-0.03

DW statistic 0.32 0.23

Interpretation

Nigeria 6.8 pp higher
Nigeria: high variability
Nigeria: dynamic; SA: flat
94% vs 2% explained
Growth vs stagnation

Autocorrelation present

Source: FAO AQUASTAT / WHO UNICEF JMP (2024). *** p < 0.001; ns = not significant.

Table 2 ARIMA and ETS Forecast Summary to 2030

Metric Nigeria South Africa

2022 Actual 32.38% 15.81%

2030 Forecast 42.76% 16.53%

95% CI 39.03 to 46.49% 13.41 to 19.64%
MSE / MAD 3.0/14 1.7/1.2

Model ARIMA (1,1,1) ARIMA (2,0,1)

Source: Author’s ARIMA and ETS models. FAO data (2000 to 2022).

Ethical Implication
Divergent baselines
Widening inequality

SA: risk of further decline
Model accuracy acceptable

Transparent specification

In response to RQ1, Welch’s t test confirms the mean difference is statistically significant: t(24) = 4.52, p <
0.001, with a 95% confidence interval of approximately 3.9 to 9.8 percentage points. For Nigeria, regression of
water use efficiency on year yields R? = 0.937 (F(1,21) = 312.2, p < 0.001), with a slope of approximately 1.01
percentage points per year, reflecting cumulative investments and policy attention. For South Africa, R? = 0.018
(F(1,21) = 0.38, p = 0.54), with no significant trend detected. The near zero explanatory power points to systemic
governance challenges, including aging infrastructure and climate induced shocks (World Bank, 2024; South
African DWS, 2024). Durbin Watson statistics of 0.32 (Nigeria) and 0.23 (South Africa) confirm strong positive
autocorrelation, validating the use of ARIMA and ETS models over simple OLS (Power, 1993).
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Figure 2 Time series with 95% prediction intervals for Nigeria and South Africa
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Figure 3 MSE, MAD, and Durbin Watson for Nigeria and South Africa

I Nigeria [ South Africa - -- DM = 2.0 (ideal)
Forecast accuracy Residual autocorrelation
4.0 2.5~
3.5
- 20 f-==mmmmmmmmmm e (ideal = 2.0)
2.5 15 4
2.0
1.5 1.0
1.0
0.5 4
0.5
g - Bl ==
MSE MAD Durbin-Watson

Low Durbin—Watson values confirm strong positive autocorrelation in OLS residuals,
validating the use of ARIMA-EST over simple regression.

Source: Processed by the authors
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Figure 4 Scatter plots with trend lines for Nigeria (R? = 0.937) and South Africa (R*=0.018)
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QQ plots (Figure 5) provide visual evidence for the residual normality claim that supports H3, complementing
the numerical diagnostics (MSE, MAD, DW) already presented in Table 1,2.

Points near the 45-degree reference line indicate approximate normality, validating forecast interval coverage
(Box and Jenkins, 1970; Power, 1993)."

Figure 5 Normal QQ plots of standardized residuals
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These forecasts reveal ethically significant divergent futures. Nigeria’s trajectory suggests a plausible path to
markedly higher water use efficiency if current governance commitments are sustained. Even the lower bound of
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the 95% CI implies considerable improvement over 2022. South Africa’s near flat trajectory, with a lower
confidence bound indicating potential further deterioration, represents a governance failure with direct
implications for intergenerational equity and the human right to water (Sachs et al., 2025; UNESCO, 2024).

4 Conclusion

In response to RQ2, the study proposes a four-layer Ethical SDG Monitoring Architecture integrating ESG
principles with KM theory. Layer 1 (Data Foundation) ensures ethical data collection through open access,
standardised sources with transparent metadata (FAO, 2025; UN Water, 2024). Layer 2 (Analytical Engine)
applies validated ARIMA and ETS models with full disclosure of specifications and limitations, adhering to
algorithmic transparency (Eker et al., 2018). Layer 3 (ESG Evaluation) maps model outputs onto Environmental
(resource efficiency trajectories), Social (equity implications of forecast divergence), and Governance
(institutional capacity for accountable decision making) dimensions. Layer 4 (KM Driven Decision Interface)
transforms ESG evaluated forecasts into actionable knowledge through stakeholder dialogue, real time dashboards,
and institutional learning loops (Nonaka & Takeuchi, 1995; Dalkir, 2017). This architecture addresses the
conference theme of ethical challenges by providing a practical framework for ensuring that the increasing
digitalization of sustainability governance serves justice and intergenerational equity rather than technocratic
opacity.

The findings carry three implications. First, the contrasting trajectories demonstrate that higher national income
does not guarantee improving water use efficiency, challenging narratives that frame environmental sustainability
as accessible only to richer nations. South Africa’s stagnation despite upper middle-income status highlights the
critical role of governance quality and institutional maintenance (World Bank, 2024; South African DWS, 2024).
Second, ARIMA and ETS models deployed with full diagnostic transparency offer an ethical advantage over black
box machine learning approaches: each parameter carries statistical meaning and each forecast can be traced to
specific autoregressive and smoothing components, supporting democratic scrutiny of policy recommendations
(Chenery et al., 2024; Power, 1993). Third, the ESG and KM integration provides a replicable framework for
translating quantitative forecasts into stakeholder inclusive governance, connecting forecasting outputs to green
finance, performance-based bonds, and infrastructure planning (Vinuesa et al., 2020; Chopra et al., 2024).
Limitations include the short time series (n = 23 per country), the univariate specification omitting drivers such as
rainfall and GDP, and the absence of structural break testing. Future research should extend the sample, incorporate
multivariate models with climate and governance variables, and validate the ESG and KM framework through
implementation case studies (Kulkov, 2024; Zhou et al., 2022).

Figure 6 Nonaka and Takeuchi’s SECI model mapped to SDG monitoring stages
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This study demonstrates that environmental sustainability monitoring, when embedded within an ethically
grounded ESG and KM framework, transcends technocratic measurement to become a tool for environmental
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justice and accountable governance. As digitalization increasingly shapes sustainability governance, ensuring that
algorithmic tools serve democratic values and equitable outcomes is a fundamental ethical imperative.
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Environmental Taxes in OECD Countries

Vendula Prasilova', Jarmila Rybova?

Abstract: Environmental taxes are an important environmental policy tool for regulating the
behaviour of economic entities and at the same time generate public revenue. Approaches to
environmental taxation vary significantly between countries. The aim of the article is to
identify differences between OECD countries in environmental taxation. The results indicate
that energy taxes account for the dominant part of environmental tax revenues, on average
over 70%. Transport taxes are the second most important. Here, on average, they account for
around 20%. Taxes on pollution and the use of natural resources account for a negligible part
of tax revenues. Differences between countries are influenced by economic development,
energy mix and environmental policy.

Keywords: OECD - European Union - Ecological fees - Energy taxes - Transport taxes:
Pollution taxes

1 Introduction

Environmental policy, as stated by Dvorakova-Liskova & Cudlinova (2015), has become an independent area of
public policy, the aim of which is to protect natural resources, minimize the negative impacts of human activity
and promote sustainable development. An important instrument of this policy are taxes imposed in the field of the
environment, which influence the behaviour of economic agents and at the same time generate public revenues,
which are called environmental taxes here. Their main objective is to internalise the negative externalities?
associated with the use of natural resources and the production of pollution, through price mechanisms. On the
topic of negative externalities and related market failures in more detail Corporate Finance Institute These taxes
are intended to correct market failures by increasing the price of activities leading to environmental damage and
bringing private costs closer to those of society (CFI, 2025).

In recent decades, the importance of these instruments has been growing, especially in connection with the
emphasis on sustainable development and climate policy. As stated by the OECD (2010), the growing importance
of these instruments can be seen mainly in the countries of the European Union and the OECD. Approaches to
environmental taxation vary significantly from one country to another, both in terms of the overall level of taxation
and the structure of individual types of taxes. These differences reflect not only the economic level of individual
countries, but also their institutional set-up, energy mix and environmental policy priorities. An international
comparison of environmental taxes thus makes it possible to identify common trends and specific national
approaches.

Special attention is paid to the countries of the Organisation for Economic Co-operation and Development
(OECD), which provide comparable and methodologically uniform data on environmental taxation. The analysis
of these data allows for a comprehensive view of the position of individual countries in the field of environmental
taxes and the identification of groups of countries with similar characteristics.

This study focuses on the analysis and comparison of the structure and level of environmental taxes in the
Czech Republic and in selected OECD countries. On the basis of selected indicators, the position of the Czech
Republic in international comparison is evaluated, while a multivariate statistical method is applied to identify
groups of countries with similar characteristics.

1University of South Bohemia in Ceské Budgjovice, Faculty of Economics, Studentska 13, 370 05 Ceské Budéjovcie, Czech
Republic, prasiv00@ef.jcu.cz

2 University of South Bohemia in Ceské Budgjovice, Faculty of Economics, Studentska 13, 370 05 Ceské Budgjovcie, Czech
Republic, jrybova@ef.jcu.cz

3 Externalities arise when the costs associated with a certain economic activity are borne not by its originator, but by society
as a whole. Environmental pollution is a typical example where the polluter does not pay the full social costs associated with
its activities. (CFI, 2025)
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2 Aim and methods

The aim of the article is to identify differences between selected OECD countries in the area of taxation focused
on the burden on the environment and the consumption of energy products. The analysis of environmental taxation
is based on data from the OECD — Environmentally Related Tax Revenue database, which provides internationally
comparable data on environmental taxes. For the purposes of the analysis, data from 32 OECD countries for 2021
were used, representing the latest available comprehensive set of data for the monitored countries. Prior to the
analysis, the data was standardized to eliminate the influence of different scales of individual variables and ensure
their comparability. Cluster analysis as a method of multivariate statistics is used to identify groups of countries
with similar characteristics of environmental taxation. The evaluation of the level and structure of environmental
taxes within the clustering process is based on the following indicators:

e the share of environmental taxes in gross domestic product,
e the share of environmental taxes in total tax revenues,

e the structure of environmental taxes expressed as the share of energy, transport and pollution taxes in total
environmental tax revenues. These groups are energy taxes*, transport taxes>, pollution taxes® and taxes
on the use of natural resources’. The division of environmental taxes into four groups allows for a unified
analytical framework across OECD member states and provides a structured view of the most common
areas in which taxes perform an environmental function. This systematic breakdown provides the basis for
a more accurate assessment of the environmental effects of tax instruments and for an international
comparison of tax structures.

Hierarchical cluster analysis is applied in the thesis using Ward's method, which minimizes the increase in
intra-cluster variability during the gradual joining of objects, as stated by e.g. Rezankova et al. (2007) and Everitt
(2011). Euclidean distance is used as a measure of similarity. Basic descriptive statistics are used to characterize
individual clusters, namely arithmetic mean, standard deviation and coefficient of variation. The explanatory
factors for the evaluation of the results of the cluster analysis are the indicator of environmental taxes per capita
in absolute terms and the indicator of the standard of living (GDP per capita in USD in PPP, Current prices). These
indicators prove whether the values of the ratio indicators correspond to the actual burden on the population of
a given state and whether the burden is caused by a higher standard of living of the population. In other cases, it
can be assumed that higher values of ratio indicators have a different cause. These other causes may be different
approaches of states to environmental policy, differences in the amount of gross domestic product or different
shares of other taxes in the tax mix of a given state, etc.

3 Results
3.1 Indicators for cluster analysis

Three ratio indicators were used for cluster analysis, which are briefly presented below.
Share of environmental taxes in GDP

The share of environmental taxes in gross domestic product is a basic indicator of the intensity of environmental
taxation in individual OECD countries.

4 Taxes and fees on various energy products, e.g. tax on electricity, natural gas and some other gases, tax on solid fuels, tax
on mineral oils.

5 Taxes and charges on transport, such as road tax, emission fee or environmental tax when registering a vehicle with higher
exhaust emissions.

6 Taxes and fees on wastewater discharge, air pollution, landfilling, emission permits, etc.

7 Taxes and fees for the extraction of groundwater resources, minerals, etc.

129



Figure 1 Share of environmental taxes in GDP in OECD countries (%)
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Share of environmental taxes in total tax revenues

The share of environmental taxes in total tax revenues provides a complementary insight into the importance
of these taxes within national fiscal systems. Country values reflect different approaches to the use of
environmental taxes as a fiscal and environmental policy tool.

Figure 2 Share of environmental taxes in total tax revenues in OECD countries (%)
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Structure of environmental taxes

The structure of environmental taxes in the monitored countries shows a significant dominance of energy taxes.
The indicator represents the percentage share of selected tax groups from the total revenue of environmental taxes
in a particular country. These groups are: energy taxes, transport taxes, pollution taxes and taxes on the use of
natural resources.

The following Figure 3 shows that the taxation of energy products is a key instrument of environmental policy
in most OECD countries. The second most important component is transport taxes. Their importance reflects the
fact that transport is a significant source of negative externalities, especially greenhouse gas emissions and local
pollution. On the other hand, taxes on pollution and taxes on the use of natural resources show a relatively low
representation in the countries under review. Their role is thus rather complementary and compared to energy and
transport taxes, they have limited fiscal importance. The dominance of energy taxes can be explained mainly by
their administrative simplicity, stable tax base and direct link to fossil fuel consumption, which is closely linked
to environmental impacts. By contrast, pollution taxes are often more targeted, but their collection is more
administratively demanding and their yield is lower.
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Figure 3 Average structure of environmental taxes as a percentage of total environmental tax revenue (%)
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3.2 Cluster Analysis

To identify groups of countries with similar characteristics of environmental taxation, a hierarchical cluster
analysis was applied. The result of this analysis is a dendrogram, which graphically illustrates the process of
gradual merger of individual states based on the similarity of the monitored indicators. The distance between the
individual objects expresses the degree of their difference, while a smaller distance means a higher similarity in
the field of environmental taxation.

Based on the hierarchical cluster analysis, the analysed 32 countries were divided into five groups as follows:

1.

Lowest level of environmental taxes: Australia, Chile, Ireland, Japan, Switzerland, USA

The first cluster includes countries with a low level of environmental taxation. Environmental taxes play

a rather marginal role in the tax system, and their fiscal importance is limited. The structure of
environmental taxes here is mainly based on energy and transport taxes, while pollution taxes and taxes
on the use of natural resources have a negligible share.

Highest level of environmental taxation: Latvia, Greece, Slovenia

The second cluster consists of countries with a high level of environmental taxation. Environmental taxes
represent an important component of public revenues. These countries are particularly characterised by a
high share of energy taxes, which make up the dominant part of their environmental tax revenues.
Environmental taxation fulfils not only a fiscal but also a regulatory function here and is actively used as
an instrument of environmental policy.

Average level of environmental taxation, better balanced tax structure: Denmark, Israel, Netherlands,
Austria

The third cluster represents a group of countries with an average level of environmental taxation and a
relatively balanced structure of environmental taxes. Unlike other groups, transport taxes also play a
significant role here, in addition to energy taxes, which indicates a wider range of environmental policy
instruments used. This cluster can be characterized as a transitional type between countries with low and
high environmental tax intensity.

Higher share of pollution taxes: France, Hungary, New Zealand

The fourth cluster is characterized by a higher share of taxes on pollution. This distinguishes it from other
groups. Although the overall level of environmental taxation remains at a medium level, the structure of
these taxes is specific precisely because of the greater representation of targeted instruments targeting
specific environmental externalities. This approach may indicate an emphasis on more selective and
targeted forms of regulation.

Average level of environmental taxation without significant specifics: Austria, Belgium, Czech Republic,
Estonia, Finland, Italy, Lithuania, Luxembourg, Mexico, Germany, Norway, Poland, Portugal,
Slovakia, Spain, Sweden and the United Kingdom
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The fifth cluster includes the largest group of countries with average values of monitored indicators. This
group is characterized by the dominance of energy taxes and relatively low variability between individual
countries. Environmental taxation here corresponds to the usual model applied in most OECD countries,
with no significant deviations in level or structure.

Within the analysed OECD countries, the Czech Republic can be classified as a group of countries with an
average level of environmental taxation. It can thus be stated that the Czech system of environmental taxation does
not show any significant specificity, but rather corresponds to the standard setting typical for most of the analysed
countries, especially members of the European Union

Figure 4 presents a visualization of the results of cluster analysis on a global scale. Individual countries are
shown here according to their classification into the relevant clusters, which allows for a clear display of their
geographical distribution and mutual similarities in terms of the analysed environmental taxation indicators.

Figure 4 Map of the world showing the division of countries into clusters
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At the same time, the map shows that countries with a similar structure of environmental taxes are not
necessarily geographically close. The results thus suggest that the similarity between individual countries is due
more to the characteristics of their tax systems than to their geographical location. The map view therefore suitably
complements the results of cluster analysis and allows for a clearer interpretation of the spatial distribution of
individual groups of countries.

The following Figure 5 provides a more detailed view of the European region where the concentration of
analysed countries is the highest. A detailed view of Europe allows you to better identify the differences between
individual countries and their classification into specific clusters. The spatial distribution of individual clusters
shows that the analysed countries do not form completely uniform geographical units. The first cluster is made up
mainly of countries located outside the European continent, while the fifth cluster mainly includes the countries of
Northern, Western and Central Europe. Other clusters show a rather dispersed geographical distribution across the
European and non-European space.

Figure 5 Map of Europe showing the division of states into clusters
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3.3 Factors explaining the results of cluster analysis in a broader context

Two factors explain the results of the clustering process. The first is the indicator of absolute income per capita
per year, which explains whether the placement of states in a cluster with a high tax burden is due to energy taxes
or other unidentified factors. The second indicator is gross domestic product at current prices in dollars per 1
inhabitant, expressed in purchasing power parity. This indicator makes it possible to explain whether countries
with a higher burden of environmental taxes impose high taxes on their citizens because of a high standard of
living or for some other reason. These other reasons may indicate a responsible approach to the environment,
traditions or high costs of the state to eliminate the consequences of environmental damage, etc.

Environmental tax revenues per capita

An explanatory factor for placing the results of the analysis in a broader context is the indicator of
environmental tax revenues per capita of a given state in thousands of USD. It can help explain whether the
clustering of states is due to factors other than the size of energy taxation.

Figure 6 Environmental tax revenues per capita (USD 1,000) in OECD countries
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In general, we can assume that higher absolute amounts per capita are achieved by countries with a higher
standard of living. However, this does not have to be the rule. The approaches of OECD countries to environmental
taxation are different. For example, the standard of living of people in the USA, Switzerland or the United
Kingdom is relatively high, yet the income from environmental taxes is low. This indicator specifies whether the
countries with the highest values of ratio indicators, i.e. Indeed, Latvia, Greece and Slovenia have the highest
absolute tax burden on the population of environmental taxes. High taxation can be confirmed in the case of
Slovenia. The high values for Latvia and Greece can be explained by lower economic performance and lower
overall tax revenues. In the case of the Czech Republic, the value of this indicator is below the level of the most
economically developed countries, which corresponds to its position within the analysed group.

Gross Domestic Product per Capita in PPP in OECD Countries

This indicator makes it possible to assess the standard of living of the population in different countries. In the
area of taxation, it can be assumed that a higher standard of living allows the state to collect higher taxes. Here it
makes it possible to evaluate whether states collect higher environmental taxes due to a higher standard of living
or for another reason, e.g. a different approach to environmental policy, etc.

Figure 7 Gross Domestic Product in USD per Capita in OECD Countries, PPP coverted, Current prices
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4 Conclusion

An analysis of environmental taxes in selected OECD countries confirmed the existence of significant differences
in both their level and structure. The results show that environmental taxation in most countries is based mainly
on energy taxes, which make up the dominant part of tax revenues. It can be added that the predominance of energy
taxes does not necessarily mean their higher environmental efficiency, but rather their practical applicability within
fiscal policy. Other types of environmental taxes that burden environmental pollution or the extraction of natural
resources are rather complementary.

Differences between individual countries in the level of environmental taxation can be further linked to their
economic development, energy mix, traditions and approach to environmental policy. More developed countries
often report higher absolute revenues from environmental taxes. This is reflected, for example, in the per capita
indicator of environmental taxes, which was an explanatory factor together with the indicator of living standards.
Nevertheless, environmental taxes are an important instrument of environmental policy, especially in the Member
States of the European Union. On the other hand, relative indicators, such as the share of GDP or tax revenues,
better capture the actual intensity of environmental taxation and allow for more relevant international comparisons.

A comparison of individual indicators showed that the Czech Republic is at the average level of environmental
taxation in international comparison, with a predominance of energy taxes. However, the absence of significant
deviations may also indicate a limited use of environmental taxes as an active tool of environmental policy. From
the point of view of the broader context, it can be stated that environmental taxes represent an important instrument
of environmental policy, especially in the Member States of the European Union. However, the effectiveness of
this instrument depends not only on the level of taxes, but also on their structure and overall institutional
framework. The identified differences between countries point to the existence of different approaches to the use
of environmental taxation.

Acknowledgements: We would like to thank doc. Cudlinova for her support, who made it possible to prepare this
article under the GAJU 128/2025/S grant with her kind guidance.
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ESG Reporting in the Czech Republic: Current
Status and Development Since 2023

Jaroslava Prazakova', Klara Ludvikova?

Abstract: The paper deals with the evaluation of development of approaches to the
ESG reporting used by chosen companies in last three years. Apart from companies
that report by law or completely voluntarily, some companies are forced to create
sustainability reports by their business partners and end customers, who are
increasingly interested in this area. The group of companies under evaluation consists
primarily of firms ranked among the top 10 large companies in the 2023 Forbes ESG
rating and builds on the findings of a previous study, to which this paper loosely refers.
The aim of this study is to critically evaluate the approach of a selected group of
companies to sustainability reporting and the progress of this approach from 2023 to
2025.

Keywords: sustainability, ESG, reporting, statements, ESG ratings
JEL Classification: G32, G33, C35

1 Introduction

Initiatives to report non-financial information related to sustainability and social responsibility are not a
phenomenon of recent years. As early as 1997, the Global Reporting Initiative (GRI) was established with the aim
of creating a universal standard for measuring and disclosing the impacts of business activities on the economy,
society, and the environment. As noted by Bais et al. (2024), the GRI has become an essential tool for harmonizing
reporting practices and increasing the reliability of non-financial information. GRI standards are based on the
principles of accuracy, comparability, balance, and materiality, which ensure the quality and transparency of
disclosed data. Also significant is GRI’s collaboration with the European Financial Reporting Advisory Group
(EFRAG), which integrates GRI principles into the European ESRS standards established under the CSRD
directive. (Bais et al., 2024) While GRI is based on the concept of “impact materiality”—that is, the impact of a
company’s activities on society and the environment—the SASB (Sustainability Accounting Standards Board)
applies the principle of financial materiality, which examines the influence of sustainability aspects on a
company’s financial performance (Global Reporting Initiative & Sustainability Accounting Standards Board,
2021).

The SASB was established in 2011 in the United States and focuses on sector-specific standards for financially
relevant ESG factors. This approach has made the SASB a popular tool among investors who use ESG data to
assess risks and opportunities. In 2021, SASB and the I[IRC (International Integrated Reporting Council), the
organization behind the integrated reporting framework, were integrated into the IFRS Foundation to unify
financial and sustainability reporting. (Bais et al., 2024) This complementarity between GRI (impact on the
environment) and SASB (impact on the company) essentially foreshadowed a concept that later became a
legislative requirement in the European Union. In the European context, the main regulatory framework is the
CSRD (Corporate Sustainability Reporting Directive), which was adopted in November 2022 and replaces the
earlier NFRD (2014/95/EU). As noted in a study by Hummel & Jobst (2024), the CSRD expands the scope of
entities subject to reporting requirements and introduces the fundamental principle of “double materiality.” This
requires companies to disclose not only the impacts of their activities on society and the environment, but also
how these factors affect their own economic situation.

Following the directive, the European Sustainability Reporting Standards (ESRS) were developed to harmonize
the structure and methodology of ESG reporting across the European Union. The first set of these standards was
adopted by the European Commission in July 2023. These standards are closely linked to the GRI principles and
partially incorporate the sector-specific logic of the SASB. An important component of the European framework
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is the EU Taxonomy, which defines consistent criteria for “environmentally sustainable” economic activities. This
classification system (set forth in EU Regulation 2020/852) serves as a tool for directing investments toward
activities that contribute to achieving climate neutrality and the European Union’s environmental goals. The EU
Taxonomy sets out six environmental objectives, the fundamental principle of which is Do No Significant Harm
(DNSH), which requires that no activity labelled as sustainable should harm other environmental objectives.
(KPMG International, 2023) Empirical research by Chrzan & Pott (2024) demonstrates that the introduction of
standardized taxonomic indicators increases the transparency of companies’ environmental performance, enabling
professional investors to better detect so-called greenwashing. However, the study also notes that this positive
effect on transparency is more pronounced among professional investors, while private investors may react
positively to the mere presence of taxonomic information, regardless of its actual content.

In the context of ESG (Environmental, Social, Governance) reporting, the terms “impact-material issues” and
“financially material issues” refer to how an organization identifies and assesses its key sustainability areas. These
concepts are particularly crucial in the context of the European CSRD Directive and ESRS standards, which
introduce the principle of “double materiality.” Impact materiality, i.e., issues where a company’s activities have
a significant impact on its surroundings. In other words, these issues concern how a company appears to the outside
world and influences the world around it. A criterion is considered impact-material if its impact is severe (in terms
of scope, intensity, and irreversibility) and also likely to occur. Financially material issues, on the other hand, have
a significant impact on a company’s financial performance and value. Since modern ESG reporting requires the
use of so-called double materiality, the included issues must be material in both respects—that is, both in terms of
impact and financially. In practice, companies use a so-called materiality analysis, where they identify ESG topics,
assess their impact and financial significance, and visualize them in a materiality matrix. The result is that the
focus of the reporting is clearly defined—namely, key ESG risks and opportunities—while also meeting the
requirements of the CSRD/ESRS. Under the European Sustainability Reporting Standards (ESRS), topic
categorization is formalized and standardized in the E series for environmental topics, the S series for
sustainability, and the G series for governance.

A rapid implementation of the Corporate Sustainability Reporting Directive (CSRD) is underway in the Czech
Republic, fundamentally reshaping not only sustainability reporting processes but also the statutory obligation to
obtain independent assurance on ESG disclosures. The obligation to obtain limited assurance is gradually
extending to an increasing number of enterprises, although the national legislative process has not yet been fully
completed. The ESG Omnibus 2025 further illustrates a significant regulatory shift: the number of entities required
to report has decreased from approximately 1,200 to around 270 (250), while the expectations regarding data
quality and the rigour of assurance engagements continue to intensify — including a future transition towards
reasonable assurance. The ESG Omnibus 2025 provides simplification of the situation enhancing the efficiency of
reporting and due diligence requirements in the domain of corporate sustainability. It reduces the regulatory burden
— narrowing the scope of entities obliged to report and postponing the effectiveness of selected obligations. It has
impact to the competitiveness due to enabling undertakings to maintain economic growth without disproportionate
administrative constraints. The Omnibus has two components: the “stop-the-clock™ directive and substantive
amendments. This directive, adopted on 14 April 2025, postpones the deadlines for implementing certain
obligations. It provides legal certainty for undertakings in the second and third reporting waves, ensuring they will
not need to prepare sustainability statements without clarity regarding the final rules. Substantive amendments:
this segment introduces concrete changes to the Accounting Directive, the Audit Directive, and the CSRD and
CSDDD frameworks. It was adopted on 24 February 2026. First reporting wave based on CSRD remains
unchanged; no amendments affect undertakings already falling under the initial CSRD requirements. Second and
third reporting waves (from 2028 onwards) are applied to companies with more than 1,000 employees, and annual
net turnover exceeding EUR 50 million, and/or Assets exceeding EUR 25 million at the balance-sheet date. In
addition, the undertaking must meet at least one of these financial thresholds for inclusion in the expanded
reporting perimeter.

In their paper, Yadav et al. (2025) note that ESG reporting is developing from a purely administrative
requirement into a strategic management tool that helps companies achieve their sustainable development goals.
The adoption of modern technologies, such as artificial intelligence and big data analysis, enables more efficient
collection, processing, and evaluation of ESG data, thereby increasing its accuracy and usefulness in management
decision-making. ESG reporting is thus becoming part of a broader transformation toward Industry 5.0, where
economic goals are intertwined with social responsibility and technological innovation. Similarly, the article “The
Impact of Sustainability Disclosures on the Value of Companies Following Digital Transformation Strategies”

136



discusses how companies that actively implement sustainability strategies and report on them transparently
experience an increase in corporate value and stability in the stock market. (Grishunin et al., 2022) Despite these
benefits, however, there are significant limitations and challenges associated with ESG reporting. Gyonyorova et
al. (2021) point out the absence of a uniform methodology and large discrepancies between the assessments of
different rating agencies, which complicates the comparability of results. These discrepancies are often caused by
so-called rating bias, i.e., the influence of a company’s size, region, or industry. The lack of uniformity in
methodologies leads to situations where the same company may receive very different ESG ratings depending on
the model used.

The European Union has adopted Regulation (EU) 2024/3005 in response to the issues regarding ESG rating
activities, which aims to increase the transparency and credibility of ESG ratings. The regulation establishes rules
for ESG rating providers, in particular requirements for the disclosure of rating methodologies, the management
of conflicts of interest, and the supervision of rating agencies’ activities. The aim of this regulation is to reduce
differences between individual ratings, improve their comparability, and strengthen investor confidence in ESG
ratings of companies. (Regulation (EU) 2024/3005 of the European Parliament and of the Council of 27 November
2024 on the transparency and integrity of Environmental, Social and Governance (ESG) rating activities, and
amending Regulations (EU) 2019/2088 and (EU) 2023/2859 (Text with EEA relevance), 2024)

2 Methods

The aim of this study is to critically evaluate the approach of a selected group of companies to ESG reporting and
the progress of this approach from 2023 to 2025.

This paper aims to illustrate the development of ESG reporting in recent years using the example of five
organizations from two very different sectors (energy: CEZ Group, E.ON Group and banking: KB
Group/Komeréni banka, CSOB Group, Moneta Group/Moneta Money Bank). As a point of comparison, it presents
the ratings assigned by selected rating agencies during the period under review. The organizations under
consideration are large companies operating in the Czech Republic and, according to the ESG rating by Forbes
CR magazine, have ranked among the top 10 companies since 2023. This paper builds on research conducted in
2023 (Prazakova, Vejsadova, 2024), when ESG reporting was in its infancy and, according to the legislation at the
time, was expected to apply to nearly all companies within a relatively short period, whether directly or through
collaboration within supply chains. At that time, we used Forbes Czech Republic’s ESG rating to guide the
selection of companies analysed, and it became our primary evaluation framework. Our goal was to evaluate
companies that had successfully navigated ESG reporting from its very beginnings. This article expands on the
original findings and assesses the evolution of reporting in recent years.

ESG reports reflect the influence of the industry in which the company operates, whether in the selection of
assessed risks, engagement with stakeholders, or the reporting framework itself. Since only one company from the
energy sector was included in the original ESG rating by Forbes CR, we decided to add another representative to
the sample of companies for better comparison, and despite minor differences in the business models of both
organizations, it is possible to compare their approaches to ESG reporting. In the second sector evaluated—
banking—there were already enough organizations included in the original rating for comparison, so we did not
need to expand the sample.

Evaluation methodology — used measures

The results of the used measures are presented in the Table 1 listed below and it is possible to divide them in
the two groups depending on their focus on external evaluations of organizations or on the companies’ own ESG
reporting activities.

External evaluation

The column ranking includes 3 ratings of the ESG reports and activities of the evaluated organisations and
presents the current rating of each company. There is only one exception, the E-on group, for which we do not
know the value of the Forbes ESG Rating CZ. The table below presents these three ratings: Forbes ESG Rating
CZ 2024, CDP rating and MSCI rating. The ratings listed in the column remain stable over the entire period or
showed only marginal changes. We also observed S&P Global ESG ratings and the Sustainalytics Risk Score in
the reports of the companies we analysed, so we have now included them in our research. In both cases, we evaluate
the annual changes in individual companies’ ratings. The changes were always calculated for the given year based
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on the data from the previous year. The reported year-on-year changes were calculated using a chain index method,
and the results were rounded.

The reported ratings differ in their underlying logic, scope, and assessment methodology; given the
considerable complexity and breadth of the individual rating frameworks, only their key characteristics are
presented:

e Forbes ESG Rating CZ 2024 is a national benchmarking assessment focused on the overall maturity of
corporate ESG practices and the transparency of sustainability management and reporting among Czech
companies.

e CDP Rating is a disclosure-based rating that primarily evaluates the extent, quality, and effectiveness of
an organization’s environmental reporting and management, with a particular focus on climate, water,
and forest-related issues.

e  MSCI ESG Rating is an investor-oriented assessment that measures a company’s resilience to financially
material ESG risks and opportunities relative to its industry peers, resulting in a comparative rating from
AAA to CCC.

o S&P Global ESG Rating is a comprehensive performance-based evaluation that assesses how effectively
a company manages material ESG risks, opportunities, and impacts through an industry-specific Corpo-
rate Sustainability Assessment, producing a score from 0 to 100.

e Sustainalytics ESG Risk Score is a risk-based metric that quantifies the level of unmanaged ESG risk
exposure remaining after mitigation measures, thereby indicating the potential sustainability-related risk
faced by a company.

Reporting activities

Reporting years/Type of the report - This indicator reflects the period during the company has been reporting
on non-financial, sustainability, and, more recently, ESG information. The column also provides information on
the type of report that the company currently publishes. These are either individual reports (I) or reports that were
incorporated into the annual report (A). For the second type of report, the year in which comprehensive reporting
began is also indicated.

GDOs / Topics ESRS — The last column presented the information the Sustainable Development Goals. The last
column indicates whether the reports are based on the Sustainable Development Goals (GDOs) or ESRS topics
(link to the Taxonomy and full reporting).

3 Research results

In our previous article, we noted that the quality of individual reports varies significantly depending on whether
companies are already required to report (either independently or as part of a group or chain) or are doing so purely
on a voluntary basis (Prazédkova, Vejsadova Dryjova, 2024).

External evaluation

Since European regulations on ESG ratings have not yet come into effect, it is still possible that rating agencies
may not fully disclose the metrics they use. However, based on our review of materials from the most widely used
rating agencies, most of them have already complied with these regulations. For our study, we used both ratings
publicly available on the rating agencies’ websites and those ratings whose values must be disclosed by the rated
companies themselves—otherwise, they are available, for example, to registered customers for a fee. In these
cases, we used materials from the individual companies analyzed (websites or ESG reports) as our direct source.

We have included the results of a total of five ratings in this article, extending the original list—which
included the CDP, MSCI, and Forbes ESG ratings for the Czech Republic—to include the S&P ESG rating and
the Sustainalytics rating. The S&P Global ESG rating is a maximization rating; therefore, positive changes indicate
an improvement in the overall score, while negative changes reflect a decrease in the company’s overall rating. In
contrast, the Sustainalytics Risk Score is designed to calculate a company’s risk level and is therefore a risk-
mitigation rating. Positive changes thus indicate an increase in the company’s risk level, while negative changes
indicate a decrease—and therefore an improvement in the rating agency’s overall opinion of the company being
assessed. All the organisations mentioned had already achieved excellent results at the start of the period under
review; the CSOB Group achieved the highest rating in Sustainalytics, with a score approaching 10. Other entities
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in the banking sector reported higher scores, but the differences are not significant and, given the differences in
the business models of the groups being compared, are entirely to be expected. For energy companies, the risk
score is higher (around 20), which is consistent with their business focus.
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Table 1 The overview of the basic measures

External evaluation Reporting activities
Organi- S and P Global Sustainalytics risk ]l} epeoztfl:lhgey:eal‘sr/t
sation The rankin ESG score inc}l/ip idual (I) orp art GDOs*/Topics
M8 1 2023/2024/2025 | 2023/2024/ 2025 vieu p ESRS**
of the annual report
annual change annual change (A)
Forbes ESG rat-
ing (TOP 10)
CEZ CDP - B 0/0/+4.77% 0/-13.6%/-1.3% 5/A (2024) Topics
MSCI - AA
X
EON | cpp_a |0+13.5%0 0/0/0 4/A (2025) Topics with links
) to original goals
MSCI. AA
Forbes ESG rat-
Moneta ing (TOP 10)
o .
Money CDP — A- X/X/IX +12.2%/0/0 91 Topics
Bank
MSCI - AA
Forbes ESG rat-
ing (TOP 10)
y CDP-A i
¢SOB 0/4.7%/9% 0/+11.2%/-6.4% 151 GDOs mainly
3,7,8,12,13
MSCI - AAA
(KBC group
rating)
Forbes ESG rat-
K . | ing(TOP 10)
‘l’jj‘lflz;m 0/0/+3.7%/ 0/+1.74%/-1.74% | 8/A (2024) Topics
MSCI - AA
CDP - B

Notes: *GDOs - the Sustainable Development Goals, **Topics ESRS - European Sustainability Reporting Standards Topics

Source: Own processing

The originally assigned ratings—CDP and MSCI—remained constant over the three years under review.
Changes, on the other hand, can be observed in the S&P Global ESG and Sustainalytics ratings. The S&P Global
ESG rating reaches a maximum value of 100 and is a maximization metric, in which most of the monitored
companies achieved positive points, with an average increase of 7.75 points, corresponding to a 5—11% increase.
None of the monitored companies declined. The Sustainalytics score, which is presented as a risk rating, conversely
declined; like the previous rating, this indicates a positive development for the monitored companies and thus
confirmed the trend of increasing ESG reputation across all monitored companies. The exception is Moneta Money
Bank, for which we were unable to find current S&P ESG rating values.
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Reporting activities

In this section of the analysis, we focused on companies’ experiences with reporting (as reflected in the number of
publicly available reports, which roughly correspond to the length of time companies have been addressing this
issue), the volume and development of individual reports, and, last but not least, the use of GDOs or ESRS Topics
in the reports. In an era characterised by a heightened awareness of sustainability, it is imperative that ESG reports
not only address the concerns of legislators and capital providers, but also those of customers, potential customers
and employees. It is therefore essential that ESG disclosure tools can provide ESG information that is not only in
compliance with the requirements of regulators and investors but also aligned with the objectives of marketing
(BARCS, 2023).

In our sample, the number of traceable reports varies from 4 to 15, with companies in the energy sector
representing the lower end of the range and those in the banking sector tending to have a reporting history of nearly
10 years. Differences can also be identified in the form of reporting, as energy sector representatives incorporate
ESG reports into their overall annual reports. In the case of CEZ, this has been the case since 2024, and a year
later, the second energy company began reporting in this manner as well. In the banking sector, we identified both
types of reporting: standalone ESG reports as well as ESG reports included in annual reports. The length of the
text dedicated to ESG reporting has not changed significantly between the individual companies surveyed
compared to the previous year. However, when ESG reporting is integrated into the annual report, in most cases
the text is slightly reduced, and the number of graphic elements is decreased. There are, however, significant
differences between individual companies, caused to an extent by industry requirements (the energy sector versus
banking), reporting obligations, and the demands of parent companies. While, for example, CEZ has been fully
audited in 2025—including ESG reporting—this requirement applies to some other companies only within the
context of their consolidated group. In the case of CEZ, compliance with the requirements of the EU Taxonomy
and ESRS reporting has been declared. In 2023, all the analysed organisations were using the Sustainable
Development Goals (SDGs); by 2025, a noticeable trend towards adopting topics in compliance with the European
Sustainability Reporting Standard (ESRS) had become evident.

4 Conclusions

The findings indicate that all analysed companies maintained a strong ESG position throughout the study period,
as evidenced by consistently favourable ratings across the evaluated assessment frameworks. While the CDP and
MSCI ratings remained stable over the three years examined, the S&P Global ESG and Sustainalytics ratings
revealed measurable changes. The increase in the S&P Global ESG rating, combined with the decline in
Sustainalytics risk scores, suggests a positive development in ESG performance and a strengthening of ESG
reputation among the monitored companies. These trends were observed across both the banking and energy
sectors, although sector-specific differences remained evident.

The analysis of ESG reporting practices demonstrated a relatively high level of reporting maturity among all
organisations studied. Banking institutions generally exhibited a longer reporting tradition, whereas energy
companies increasingly integrated sustainability disclosures into their annual reports. Although the overall volume
of ESG reporting changed only marginally over time, substantial differences persisted among companies as a result
of industry-specific requirements, reporting obligations, and group-level governance structures. A notable finding
was the gradual transition from reporting structured around the Sustainable Development Goals (SDGs) towards
reporting aligned with the European Sustainability Reporting Standards (ESRS), reflecting the growing influence
of European regulatory requirements and the increasing standardisation of sustainability disclosure.

Overall, the results suggest that the analysed companies are successfully adapting to evolving ESG
expectations and regulatory developments. The convergence of improving ESG ratings and the increasing adoption
of ESRS-based reporting indicates a broader trend towards greater transparency, accountability, and integration of
sustainability considerations into corporate management and reporting practices. ESG reporting has become an
integral part of the modern business environment, where it serves as a communication tool between a company
and its stakeholders while also functioning as a strategic mechanism for risk and reputation management.
Companies’ motivations for reporting non-financial information are diverse. The literature most often explains
them through legitimacy theory and stakeholder theory. According to these theories, companies seek to justify
their existence in society and respond to pressure from investors, regulators, or customers by disclosing
information. (Adardour et al., 2025) As noted by Mohammad & Wasiuzzaman (2021), companies engage in ESG
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reporting primarily to strengthen investor confidence, reduce capital costs, and improve access to financing.
Martiny et al.(2024) note that a higher level of ESG disclosure positively correlates with financial performance
and reduces information asymmetry between the firm and investors. Another issue is the risk of so-called
greenwashing, where companies deliberately overstate their positive impacts and conceal the negative aspects of
their operations. The rise in ESG’s popularity has led some firms to use reporting more as a marketing tool than
as a genuine means of accountability. (Gydnyorova et al., 2021) This practice is facilitated by the flexibility of the
ESG concept itself, which was created as a broad umbrella for various concepts, allowing companies to select only
those metrics that suit them. (Pollman, 2022)

ESG ratings are certainly viewed by many companies as a display case for their successes. Given the
numerous rating agencies and other organizations that evaluate individual companies using various ESG
parameters, it is sometimes difficult—especially for small and growing businesses—to correctly assess which
rating to pursue first and which one therefore offers a potentially significant advantage. Pressure to improve access
to financing can also be a key factor, as ESG assessments from international rating agencies and clear
decarbonization plans are important for banks, for example. Czech companies began securing the first credit lines
tied to ESG ratings as early as the summer of 2023, and ESG-linked loans represent an attractive financing option,
as do the issuance of so-called green bonds. Furthermore, reporting in line with the ESG pillars helps increase
transparency and, hopefully, also aids in the fight against greenwashing. The governance pillar ensures a
connection between strategic management, transparency, and ethical decision-making. High-quality corporate
governance supports higher standards of stakeholder engagement and transparent reporting.
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Beyond GDP: The Ethics Perception Index (ETPI) as
a Measure of Institutional Foundationsfor
Sustainable Development

Alexander Shemetev!

Abstract: This paper introduces the third generation of the Ethics Perception Index (ETPI)
and Regional Ethics Perception Index (RETPI) — quantitative tools measuring ethical
development at national and subnational levels. While GDP captures material prosperity, it
misses the institutional foundations of sustainable development. The ETPI addresses this by
combining seven standardised components (corruption control, economic freedom, human
development, education, human rights, environmental performance, natural resource
depletion) into a transparent 0—100 composite index. The RETPI extends this with regional
modifiers based on public engagement with ethics (e.g., Google Trends), enabling
subnational analysis. The framework incorporates time-series analysis, missing-data
protocols (ME-Matrix), and coefficient-based metrics for ethical resilience and recovery
following shocks. Applied to global and European regional data (1995-2024), results confirm
Scandinavian leadership — Denmark (95.9), Finland (94.8), Sweden (93.7) — validating the
framework. The RETPI reveals significant intra-national variation: regions such as Keski-
Suomi (Finland) and Bayburt (Turkey) outperform their capitals in ethical engagement. A
critical distinction is clarified: ETPI and RETPI measure institutional conditions enabling
ethical behaviour, not individual moral character. High scores indicate strong preconditions
for ethics (educated populations, rule of law, active public discourse); unethical behaviour in
such contexts represents a conscious choice. These are the first replicable, longitudinal,
regionally adaptable ethics-focused indices, providing policymakers and researchers a tool
for assessing the ethical underpinnings of resilience, sustainability, and inclusive
development.

Keywords: ETPI - RETPI - ethics * sustainable development * institutional quality - resilience

1 Introduction

Quantifying ethical performance at national and subnational levels is a largely unexplored area of comparative
social science. Although there are numerous composite indices that capture dimensions that are normatively
relevant to ethics, such as the Corruption Perceptions Index (CPI), the Worldwide Governance Indicators (WGI),
the Human Development Index (HDI), the Social Progress Index (SPI), the World Justice Project Rule of Law
Index, the Economic Freedom Index (EFI) and the Environmental Performance Index (EPI), none of these indices
were explicitly designed as a holistic measure of ethics. Instead, they function as proxies for ethics rather than
direct metrics.

Furthermore, no composite index has been designed to measure 'ethical performance' as a unified construct at
the national or regional level. Existing instruments target either organisational ethics (the Ethical Climate Index
(Arnaud, 2010)), individual moral intuitions (the Moral Foundations Questionnaire (Iurino & Saucier, 2020)) or
cross-national attitudes (the World Values Survey (Inglehart et al., 2016)), but none aggregate institutional and
behavioural indicators into a single ethics-focused score. Most indices also operate exclusively at the national
level, obscuring intra-national variation, and predominantly rely on perception-based data (CPI, WGI), which
introduces subjectivity and cultural bias (Razafindrakoto & Roubaud, 2010). None systematically integrate
institutional 'stock' indicators with dynamic 'flow' indicators of public ethical engagement, nor do they offer
modular flexibility for indicator substitution.

! University of Jan Evangelista in Usti nad Labem, Faculty of Social and Economic Studies, Moskevské 54, 400 96 Usti nad
Labem, Czech Republic, shea09@vse.cz
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Based on these observations, five gaps emerge: (1) the absence of a national ethics index designed for this purpose;
(2) the dominance of perceptual data without public engagement metrics; (3) limited sub-national adaptability; (4)
the absence of metrics for measuring resilience and recovery in ethical performance; and (5) rigid indicator sets
without modular substitution options. The ETPI and RETPI indices presented in this study address these issues by
offering a transparent, replicable and longitudinally consistent framework that can be adapted to different regions
and is aware of resilience issues. This framework can be used to measure ethical performance across nations and
regions.

2 Aim and methods

Several composite indices measure constructs that are normatively related to ethics. However, none of these were
purpose-built as an ethics index. The Human Development Index (HDI) (United Nations Development
Programme, 2025), for example, measures health, education and living standards, but omits ethical dimensions
such as freedom and environmental concerns (Dar, 2004). The Worldwide Governance Indicators (WGI) capture
governance quality, but they rely on expert perceptions, which introduces cultural bias. Moreover, the WGI's six
dimensions appear to measure a single construct rather than distinct aspects (Langbein & Knack, 2010). The
Corruption Perceptions Index (CPI) (Transparency International, 2020) measures perceived public-sector
corruption; however, expert assessments can diverge significantly from household survey data (Razafindrakoto &
Roubaud, 2010). The Social Progress Index (SPI) (Social Progress Imperative, 2025) measures non-economic
societal performance, but it partly relies on survey-based indicators and was not designed to specifically measure
ethics. The Good Country Index (GCI) correlates strongly with political freedom and cognitive ability, suggesting
that it captures socio-economic development rather than ethics per se (Rindermann & Carl, 2020). The Business
Ethics National Index (BENI) (Schwartz & Weber, 2006) measures formal business ethics activity rather than
ethical performance and 'does not measure the extent to which business activity in a country is ethical' (p. 401).
The Ethical Climate Index (ECI) (Arnaud, 2010) is designed for organisational contexts rather than nations. The
Moral Foundations Questionnaire (MFQ) measures individual-level moral intuitions, but it lacks cross-cultural
validity for national comparisons (Iurino & Saucier, 2020).

Six key gaps emerge from the literature: (1) There is no purpose-built composite index of national ethical
performance (the BENI measures activity, not performance, and the E-HDI augments the HDI, but remains a
development measure). (2) Most indices rely on perceptual or survey-based data (e.g. CPI, WGI and MFQ), which
introduces cultural and social desirability bias (Liborio et al., 2025). (3) There is limited sub-national adaptability
— the HDI, CPI, WGI and SPI operate almost exclusively at the national level, obscuring intra-national variation.
(4) No existing ethics index incorporates formal metrics for estimating the resilience and recovery of ethical
performance following shocks. (5) Most composite indices are tied to fixed indicator sets and lack modular "LEGO-
style' architecture for transparent substitution. (6) No index integrates public ethical engagement as a dynamic
regional modifier of institutional quality.

This study addresses these gaps by introducing the third generation of the Ethics Perception Index (ETPI) and
the Regional Ethics Perception Index (RETPI): quantitative tools that measure ethical development at national and
subnational levels. Based on seven standardised components (CPI, EFI, HDI, Education Index, Human Rights
Index, EPI and Natural Resource Depletion), the ETPI provides a transparent and replicable composite index. The
RETPI incorporates regional modifiers based on public engagement with ethics (e.g. Google Trends). The
framework introduces modular 'LEGO-style' indicator substitution, a formal missing-data protocol (ME-Matrix)
and coefficient-based metrics for ethical resilience and recovery. Together, these indices aim to provide
policymakers and researchers with robust, longitudinal and regionally adaptable tools for assessing the ethical
underpinnings of resilience, sustainability and inclusive development.

The ETPI and RETPI are composite indices that quantify ethical development at national and subnational
levels. The framework distinguishes between 'stock’ indicators, which reflect slow-changing structural conditions,
and 'flow' indicators, which reflect dynamic public engagement. The ETPI comprises seven equally weighted,
publicly available components (see Table 1). Equal weighting avoids subjective bias, and alternative schemes must
be explicitly reported. The modular 'LEGO-style' architecture allows transparent component substitution.

All components are estimated by using ETPI and RETPI methodologies (Shemetev, 2025, 2026) handles
missing data in the following ways: (a) using observed values when available, (b) temporarily flagging missing
data for future updating, and (c) carrying forward the latest available data (LD) when recent values are unavailable.
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3 Results

Figure 1 shows that the ETPI for 174 countries in 2024 identifies Scandinavian countries as global leaders:
Denmark (95.9), Finland (94.8) and Sweden (93.7), followed by Switzerland (92.2), the Netherlands (90.7), the
UK (90.6), Germany (90.6) and Ireland (90.5). The upper-middle tier includes Australia (88.1), Estonia (88.8),
Iceland (89.2), Norway (89.9), Singapore (85.4), Japan (85.8) and Canada (85.2). The US (85.1) scores highly in
terms of human development (96.0) and education (88.5), but faces moderate challenges in terms of economic
freedom (77.5), corruption (Corruption Perceptions Index: 75), and environmental sustainability (Environmental
Performance Index: 65.5). Countries with room for improvement include Hungary (75.5), Botswana (74.7) and
Brazil (68.4), the latter of which offsets environmental struggles (EPI: 55.5) with strong human development (78.6)
and natural resource management (91.0). Lower-middle performers include Kazakhstan (63.2), Turkey (62.9) and
Morocco (61.8). China (57.4) faces significant challenges in terms of human rights (17.6) and environmental
performance (36.5), but it benefits from low natural resource depletion (NRD: 98.1) and high human capital (HDI:
81.5). A full listing for 1995-2024 can be found in Annex A.

Figure 1 Ethics Perception Index (ETPI), 2024

_~ETHICS PERCEPTION INDEX (ETPI)-
/" #GLOBAL MORAL LANDSCAPE .
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N 0= @) .

Source: Own work in R.

The RETPI (Figure 2) reveals significant intra-national variation. Some countries demonstrate consistent
ethical engagement (Latvia, Serbia, Greece). Capital regions often lead: Prague, Bratislava, Madrid, Paris and
Tallinn. However, there are exceptions: Keski-Suomi and Eteld-Karjala in Finland outperform Helsinki; Bayburt
and Cankir1 in Turkey surpass Istanbul; Bergstra3e and Frankfurt in Germany exceed Berlin; and Camden and the
City of London in the UK compete with Belfast and Bradford.
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Figure 2 RETPI for Europe, rescaled to global ETPI (2024)
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Source: Own work in R. Notes: Moldova, Belarus, the Caucasus states, Russia and Ukraine are omitted because, although these
countries are located in geographical Europe, they are affected by military conflicts, which has an impact on ethics. These
countries therefore deserve a separate study. There is no data for the Kosovo region. Map scale factor = sec(p), where ¢ is
the latitude in radians, and sec(@) = 1/cos(¢) (Snyder, 1987).

Scandinavia confirms its position as a top-tier ethical performer. Rather than setting Scandinavian countries as
benchmarks, we use empirical min—max scaling to avoid normative bias.

4 Discussion

Existing ethics-related indices tend to focus on specific areas such as corporate behaviour (DJSI and the French
Ethics Index), employee perceptions (GBES), personal freedoms (WIOMF), and single-country surveys (the
Australian Ethics Index). As they mostly rely on subjective survey data, limited samples or single-country designs,
it is difficult to make cross-national comparisons and broader institutional conditions that shape ethical behaviour
are overlooked. Although valuable, the Global Social Progress Index (SPI) operates only at the national level and
uses perception-based indicators. See the Background section for direct citations of the sources of these indices.
In contrast, the ETPI and RETPI offer a transparent, replicable framework that combines seven standardised
components to produce a single quantitative score. They operate at both the national (ETPI) and subnational
(RETPI) levels, a feature absent from all competing indices.

It is important to note that these indices measure the institutional conditions that enable ethical behaviour rather
than individual moral character. High ETPI scores indicate strong preconditions, such as an educated population,
a functioning legal system and low levels of corruption, that enable individuals to act ethically. Unethical
behaviour in such contexts therefore represents a conscious choice despite every institutional advantage.
Conversely, ethical behaviour in low-scoring countries reflects remarkable moral agency in the face of structural
barriers (Bandura, 1999). This distinction has clear policy implications: high-scoring countries should focus on
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individual accountability, while low-scoring countries should prioritise institutional development across the ETPI
components. While no index can capture every aspect of human ethical behaviour, the ETPI and RETPI are
currently the most comprehensive, transparent and adaptable tools available for the quantitative assessment of
ethics.

5 Conclusion

This paper introduces the third generation of the Ethics Perception Index (ETPI) and the Regional Ethics
Perception Index (RETPI), which are quantitative tools that measure ethical development at national and
subnational levels. The ETPI is based on seven standardised components and provides a transparent, replicable
composite index, while the RETPI extends this by incorporating regional modifiers that capture public engagement
with ethics. The results confirm the leadership of the Scandinavian countries (Denmark: 95.9; Finland: 94.8;
Sweden: 93.7) and reveal significant intra-national variation, thereby validating the framework's value for
subnational analysis. Temporal analysis links shifts in the ETPI to major socio-political events, confirming the
sensitivity of the indices to real-world dynamics.

A key contribution of the paper is to clarify what these indices measure: institutional conditions that enable
ethical behaviour rather than individual moral character. High scores indicate strong preconditions for ethics, such
as the rule of law, education and low levels of corruption. In such contexts, unethical behaviour represents a
conscious choice, whereas ethical behaviour in countries with low scores reflects remarkable moral agency in
overcoming structural barriers.

The ETPI and RETPI were developed through three generations of refinement and offer several advantages
over existing alternatives such as the SPI, CPI, WGI, GBES, DJSI and WIOMF. They are purpose-built for ethics,
operate at national and regional levels, rely on standardised numerical data and are fully replicable. Future research
should expand RETPI coverage to non-European regions and refine resilience metrics. These indices provide
policymakers and researchers with robust tools for evaluating the ethical basis of sustainable and inclusive
development.
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Between Uncertainty and Responsibility: Descartes’
Ethics and the Environmental Challenges of the
21st Century

Jaroslav Setek', Jii Alina? , Ivana Faltova Leitmanova’

Abstract: The paper analyzes the possibilities of reinterpreting Descartes’ provisional
ethics as a normative framework for action under conditions of epistemological
uncertainty, which are characteristic of the current environmental crisis. It shows that
climate change and other ecological problems make it impossible to base decision-
making on complete certainty, and therefore require a specific ethical approach.
Descartes’ emphasis on rationality, decisiveness, and self-control is confronted with the
precautionary principle, the theory of risk society, and the ethics of responsibility.
Attention is also devoted to consumerism and the question of individual responsibility.

Keywords: Descartes, environmental ethics, epistemological uncertainty, responsibility,
risk society, sustainability
JEL Classification: 131, Q56

1 Introduction

The environmental crisis of the 21st century represents a complex problem affecting the natural, economic, and
social sphere. Climate change, loss of biodiversity, and degradation of natural resources show that human activity
fundamentally influences planetary systems (IPCC, 2021; Rockstrom et al., 2009). However, a specific feature of
this situation is epistemological uncertainty, which limits the ability to accurately predict the consequences of
human action.

Despite the progress of science, it is not possible to achieve absolute certainty, which creates tension between
the requirement of rational decision-making and the limits of knowledge (Beck, 2004). The environmental problem
thus becomes not only a technical issue, but above all an ethical one. Uncertainty concerns not only the magnitude
of individual phenomena, but also their mutual interactions and long-term impacts. Decision-making therefore
takes place in a situation where only incomplete information is available, which must be interpreted and applied
in the context of specific value frameworks. As Jonas (1997) points out, modern civilization bears responsibility
for the long-term consequences of its actions, and this responsibility cannot be postponed until knowledge becomes
complete. Ethics thus acquires a fundamental role in the interpretation of risks and the formulation of adequate
responses to them.

The aim of the paper is to show that Descartes’ provisional ethics can serve as a suitable framework for
decision-making under conditions of uncertainty. Its emphasis on rationality and decisiveness makes it possible to
bridge the gap between insufficient knowledge and the necessity to act. At the same time, it provides conceptual
tools for understanding the relationship between individual action and the structural conditions of modern society.
The reinterpretation of this classical philosophical approach opens space for its application in environmental ethics,
where it is necessary to combine analytical reflection with practical decision-making. The text therefore aims not
only at theoretical analysis, but also at indicating broader implications for environmental policy and everyday
ethical choices of individuals.

2 Methods and Approaches to Processing

The methodological framework of this study is based on qualitative philosophical research employing
conceptual analysis, hermeneutic interpretation, comparative analysis, and interdisciplinary synthesis. The paper
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is theoretical in nature and does not seek empirical verification of hypotheses; rather, it aims to develop a coherent
normative framework for environmental decision-making under conditions of epistemological uncertainty
(Gadamer, 2004; Creswell & Poth, 2018). The primary research objective is to determine whether René Descartes'
concept of provisional morality can be reinterpreted as an ethical framework applicable to contemporary
environmental challenges characterized by scientific uncertainty, systemic risks, and the necessity of timely
decision-making.

The study addresses the following research question: 7o what extent can Descartes' provisional ethics provide
a philosophically coherent basis for responsible environmental decision-making under conditions of
epistemological uncertainty? To answer this question, several complementary methodological approaches are
employed.

First, conceptual analysis is used to identify the essential principles of Descartes' provisional morality,
particularly rationality, decisiveness, prudence, and self-control. These concepts are reconstructed from Descartes'
original philosophical texts and interpreted within their historical context.

Second, hermeneutic interpretation is applied to examine the contemporary relevance of these concepts in
environmental ethics. Rather than treating Descartes' work solely as a historical document, the study interprets his
ideas as a living philosophical resource capable of addressing modern ethical dilemmas associated with climate
change, biodiversity loss, and ecological uncertainty.

Third, the article employs a comparative philosophical method, confronting Descartes' ethical framework with
selected contemporary theories, including Hans Jonas' ethics of responsibility, Ulrich Beck's theory of the risk
society, the precautionary principle, and contemporary discussions of sustainable development and environmental
governance. This comparison identifies both convergences and conceptual differences among these approaches.

Finally, the research applies an analytical-synthetic procedure. Individual philosophical concepts are first
examined separately and subsequently integrated into a comprehensive theoretical model describing responsible
environmental action under uncertainty. The synthesis combines perspectives from philosophy, environmental
ethics, ecology, political theory, and sustainability studies.

The literature selection follows the principle of theoretical relevance rather than bibliometric
representativeness. Priority is given to seminal works in environmental philosophy, contemporary climate science
(particularly IPCC reports), and influential theories concerning responsibility, risk, and sustainability (Booth,
Sutton, & Papaioannou, 2021). Classical philosophical sources are interpreted together with current
interdisciplinary literature to ensure both historical continuity and contemporary applicability.

Methodologically, the paper adopts a normative-interpretative perspective. It does not merely describe
environmental problems but evaluates ethical principles capable of guiding decision-making where complete
scientific certainty is unattainable. The study therefore combines descriptive philosophical analysis with normative
argumentation aimed at formulating practical ethical recommendations.

The principal limitation of this research lies in its theoretical character. The proposed framework has not been
empirically tested through case studies or behavioural research. Consequently, future research could complement
the present conceptual model with empirical analyses of environmental policy, institutional decision-making, or
public attitudes toward risk and responsibility. Despite this limitation, the theoretical synthesis provides a coherent
conceptual foundation for further interdisciplinary research linking philosophy, environmental ethics, and
sustainability governance.

3 Research Results
3.1 Descartes’ Provisional Ethics

Descartes formulates the concept of provisional ethics in his Discourse on the Method as a practical solution
to a situation in which it is not possible to achieve definitive certainty of knowledge (Descartes, 1992). Within the
framework of his methodological skepticism, he systematically questions traditional sources of knowledge,
thereby arriving at a situation of temporary epistemological uncertainty. This radical doubt, however, does not
mean the possibility of suspending action, since a human being remains an agent of everyday life even in the period
of philosophical search for certainty. It is precisely this paradox between theoretical uncertainty and the practical
necessity to act that leads Descartes to formulate provisional ethics as a set of temporary rules.
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The basic principles of this ethics (respect for laws and customs, decisiveness in action, and self-control)
represent a framework that makes it possible to stabilize human behavior in an uncertain environment.
Decisiveness plays a key role here, as it prevents paralysis of action caused by doubt. Descartes emphasizes that
even a decision made on the basis of incomplete information is better than inaction, if it is the result of reasonable
deliberation (Descartes, 1992). This position can be interpreted as an early form of decision theory under
uncertainty, where the ability to converge toward practical action even without complete evidence is important
(Jesus, 2022).

Another significant element is the emphasis on self-control, which Descartes understands as the ability to
regulate one’s own desires and to adapt to reality rather than to forcibly change it. This principle has not only an
ethical but also an epistemological dimension, as it shows that human action must take into account the limits of
knowledge as well as control over the world (DZbankova etal., 2026). In a modern context, this aspect can be
interpreted in connection with environmental ethics as a call to limit excessive consumption and to accept
responsibility for one’s own actions (Jonas, 1997).

Contemporary philosophy interprets Descartes’ provisional ethics not only as a historical artifact, but as a more
general model of practical rationality. As Cottingham (1998) points out, Descartes shows here that moral action
cannot be postponed until the achievement of absolute knowledge, but must be based on the ongoing evaluation
of the situation. This approach is close to modern pragmatic theories of ethics, which emphasize contextual
decision-making and adaptation to changing conditions.

In the context of environmental problems, this conception acquires a new significance. Contemporary society
faces situations in which decisions on climate policy, energy transition, or biodiversity protection cannot be based
on complete certainty (IPCC, 2021). Descartes’ emphasis on rational and decisive action under conditions of
uncertainty thus represents an inspiring model for environmental ethics as well as policy. It makes it possible to
formulate an approach that is neither dogmatic nor relativistic, but is based on the responsible use of available
information.

From this perspective, Descartes’ provisional ethics can be understood as a bridge between theoretical
skepticism and practical action. Its significance lies not only in the historical context of its origin, but above all in
its ability to address contemporary problems that are characterized by a similar structure of uncertainty. In this
sense, it represents an important source of inspiration for modern environmental thinking.

3.2 Epistemological Uncertainty in Ecology

Environmental problems of the present are characterized by a high degree of complexity, which fundamentally
limits the possibilities of precise prediction of their development. Climate systems, biodiversity processes, as well
as global biogeochemical cycles represent nonlinear and interconnected structures, the dynamics of which are
difficult to model (IPCC, 2021; Rockstrom et al., 2009). As a result, despite advanced scientific knowledge, a
significant degree of uncertainty remains, which concerns both the magnitude of individual phenomena and their
long-term consequences.

This epistemological uncertainty has several levels. The first of these is empirical uncertainty, resulting from
insufficient data and limited accuracy of measurement. The second level is model uncertainty, which is related to
the necessity of simplifying complex natural processes when representing them in scientific models. The third
level is systemic uncertainty, resulting from the inherent unpredictability of complex systems, in which small
changes can trigger extensive and unexpected consequences (Beck, 2004; IPCC, 2021). These levels often overlap
and reinforce one another.

From an ethical point of view, it is essential that this uncertainty does not weaken the need for action, but on
the contrary strengthens it. As Beck (2004) emphasizes, modern society is not capable of eliminating risks, but
must learn to work with them systematically. Environmental decision-making thus shifts from the domain of
certainty to the domain of managing probabilities and potential scenarios. In this sense, ethics cannot rely on
absolute truths, but must reflect the conditions of incomplete knowledge.

This situation is also addressed by contemporary environmental philosophy, which emphasizes the importance
of so-called fallibilism, that is, the conviction that all knowledge is temporary and open to revision (Oreskes,
2004). This approach rejects the idea of definitive certainty and emphasizes the need for adaptive decision-making.
Environmental policy must therefore be able to respond to new knowledge and adjust its strategies over time.
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In this context, Descartes’ provisional ethics can be interpreted as a surprisingly axtyal model of action.
Descartes explicitly proceeds from the assumption that human beings act under conditions of incomplete
knowledge, and must therefore accept a certain degree of uncertainty as the initial state (Descartes, 1992). His
emphasis on decisiveness and practical rationality can be understood as a response to a situation in which it is not
possible to wait for final confirmation of truth.

An important aspect is also the temporal dimension of environmental problems. Many ecological processes
have a long-term character and their consequences manifest themselves only with a time lag. This means that
decisions made today influence the conditions of life of future generations (Jonas, 1997). Uncertainty is thus not
limited only to the present, but also includes a projection into the future, which is necessarily burdened with
unknown variables.

From this perspective, epistemological uncertainty must be understood not as a deficit, but as a structural
feature of modern knowledge. This shift makes it possible to formulate an ethics that does not require absolute
certainty, but places emphasis on the responsible handling of risk. Environmental action thus becomes a process
in which it is necessary to continually balance between available knowledge, probable scenarios, and value
orientations.

Within this framework, Descartes’ provisional ethics represents one of the possible philosophical foundations
of such an approach. It offers a model of action that is capable of integrally linking uncertainty of knowledge with
the necessity of practical decision-making. Its significance thus lies in the fact that it provides a conceptual
framework for situations that are typical of contemporary environmental reality.

3.3 Risk Society, Responsibility, and the Precautionary Principle

The concept of the risk society, formulated by Ulrich Beck, points to the fact that modernization processes lead
not only to economic and technological progress, but at the same time produce new types of global risks (Beck,
2004). These risks have a specific nature: they are often invisible, complex, temporally delayed, and difficult to
quantify. The environmental crisis represents their paradigmatic example, as it includes processes whose impacts
exceed both geographical and generational boundaries.

A fundamental feature of these risks is their systemic character. They are not isolated threats, but consequences
of the structural functioning of modern society, especially industrial production, globalization, and technological
development. In this context, the character of responsibility also changes: it is no longer limited to the immediate
consequences of action, but also includes long-term and indirect effects. As Jonas (1997) emphasizes, ethics must
reflect the fact that human action has the potential to influence the very conditions of the existence of future
generations. Responsibility thus becomes anticipatory, oriented toward the future, not only retrospective.

This change of perspective places new demands on ethical thinking as well as practical decision-making. In a
situation where it is not possible to precisely predict all consequences of action, responsibility cannot be understood
as control over outcomes, but rather as the ability to act prudently under conditions of uncertainty. It is precisely
here that the importance of Descartes’ provisional ethics becomes evident, as it offers a model of action that makes
it possible to combine rationality, decisiveness, and awareness of the limits of knowledge (Descartes, 1992).
Descartes emphasizes that uncertainty must not lead to inaction, but on the contrary requires prudent and consistent
action based on available information.

This philosophical framework is complemented in contemporary environmental ethics by the precautionary
principle, which has become one of the key instruments of environmental policy. According to this principle, the
lack of full scientific certainty must not be a reason for postponing preventive measures in cases where there is a
risk of serious or irreversible damage to the environment (IPCC, 2021). The precautionary principle thus represents
a practical implementation of the ethics of responsibility under conditions of epistemological uncertainty.

Its significance lies primarily in the fact that it transforms the relationship between science and politics. Instead
of waiting for definitive confirmation of hypotheses, it emphasizes the need to act on the basis of probabilistic
estimates and scenarios. This approach corresponds to the nature of current environmental problems, which cannot
be solved ex post, but require preventive interventions. At the same time, however, it raises questions concerning
the proportionality of measures, the distribution of costs, and the legitimacy of decision-making processes, which
further emphasizes the necessity of ethical reflection.
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The relationship between Descartes’ provisional ethics and the precautionary principle can be understood as a
relationship between a philosophical foundation and its practical application. Both approaches share the conviction
that action must proceed even without absolute certainty, and that responsibility consists in the reasonable handling
of uncertainty. While Descartes provides a general framework of practical rationality, the precautionary principle
concretizes this framework in the field of environmental policy.

The connection of these concepts makes it possible to formulate an approach to environmental problems that
is neither rigidly technocratic nor relativistic. On the contrary, it creates space for decision-making that respects
the limits of knowledge, but at the same time emphasizes prevention and responsibility. Under the conditions of
the risk society, ethics thus becomes an indispensable tool of orientation, which makes it possible to face the
complex challenges of the present.

3.4 The Precautionary Principle, Consumerism, and the Ethics of Self-Limitation

The precautionary principle represents one of the key instruments of contemporary environmental ethics and
policy. Its basic formulation is based on the assumption that the lack of full scientific certainty must not serve as a
reason for postponing measures in a situation where there is a risk of serious or irreversible damage to the
environment (IPCC, 2021). This principle reflects the specific nature of environmental problems, which are
characterized by complexity, temporal delay, and potentially irreversible consequences.

From a philosophical point of view, the precautionary principle can be understood as a shift from the
epistemological ideal of certainty to an ethics of responsible action under conditions of uncertainty. Decision-
making here is not based on absolute proof, but on a value assessment of risks and probable impacts. This approach
is in accordance with Descartes’ emphasis on decisiveness, according to which it is necessary to act even with
incomplete knowledge, if the decision is based on rational consideration (Descartes, 1992). Descartes’ provisional
ethics thus offers a philosophical foundation for understanding precaution not as passivity, but as an active and
responsible approach to uncertainty.

The precautionary principle, however, cannot be reduced only to a technical instrument of risk management. It
also has a significant normative dimension, because it implies a certain conception of responsibility toward the
future and toward natural systems as a whole. As Jonas (1997) points out, modern technological society has the
ability to fundamentally change the conditions of life on Earth, and therefore ethics must be directed toward the
protection of future generations. Precaution thus represents a concrete expression of this responsibility at both the
political and practical level.

The effectiveness of this principle is, however, closely connected with broader socio-economic conditions,
especially with the character of contemporary consumer society. According to Bauman (2007), it is based on the
permanent stimulation of consumption and the identification of the individual through material goods.
Consumption here does not represent only an economic activity, but also a cultural norm that shapes the values
and lifestyle of modern human beings. This model, however, is environmentally unsustainable in the long term, as
it leads to the excessive extraction of natural resources and the production of waste.

Consumerism simultaneously weakens the ability of the individual to reflect on the consequences of their
actions, because it supports a short-term orientation toward the satisfaction of needs. The ethics of responsibility
as well as the precautionary principle, however, presuppose the ability to take into account the long-term impacts
of decisions. In this sense, a tension arises between the dominant cultural model of consumption and the
requirements of environmental sustainability.

Descartes’ emphasis on self-control and the ability to regulate one’s own desires offers an alternative ethical
framework that can mitigate this tension. Self-limitation is here not understood as a restriction of freedom, but as
its precondition. An individual who is able to control their needs is not dependent on constant consumption and
can act more autonomously and responsibly (Descartes, 1992). This aspect is especially important in the context
of the environmental crisis, where individual action plays a significant role in the aggregate impact on the
environment.

From an environmental perspective, the precautionary principle and the ethics of self-limitation can thus be
understood as mutually complementary approaches. The first operates primarily at the level of institutions and
policies, while the second emphasizes individual action and lifestyle. Both approaches, however, share a basic
assumption: that responsible action must reflect the limits of natural systems and the uncertainty associated with
their disruption.
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The integration of these approaches makes it possible to formulate a more comprehensive model of
environmental ethics, which connects normative principles with practical strategies. Within this framework, ethics
is not limited to abstract considerations, but becomes a concrete tool of orientation in the everyday decision-making
of both individuals and institutions. It is precisely this ability to connect theory and practice that represents a key
prerequisite for an effective response to the environmental challenges of the present.

3.5 Practical Rationality

One of the key problems of contemporary environmental ethics is the tension between normative ideals and
their practical realization. Although there is a broad consensus on the need for sustainable development, climate
protection, or the preservation of biodiversity, concrete measures often lag behind declared goals. This discrepancy
is not caused only by a lack of political will, but also by epistemological uncertainty, the complexity of problems,
and the conflict of value priorities. In this situation, the concept of practical rationality gains fundamental
importance as the ability to act responsibly under conditions of incomplete knowledge.

Descartes’ provisional ethics represents one of the early models of practical rationality. It emphasizes that a
human being must act even when complete certainty is not available, and that decisiveness is a key prerequisite of
meaningful action (Descartes, 1992). This approach can be understood as an alternative to an idealized model of
rationality that presupposes perfect information and full control over the consequences of action. Under real
conditions of environmental problems, such a model is unsustainable, since decision-making must rely on limited
and often incomplete knowledge.

In modern philosophy, the concept of practical rationality is further developed, for example, in Jirgen
Habermas’s theory of communicative action, which emphasizes the importance of rational discussion and
consensus in solving social problems (Habermas, 1987). In the environmental context, this means that decision-
making is not only a matter of individual judgment, but also of a collective process in which different values,
interests, and interpretations of risks confront each other. Practical rationality thus acquires an intersubjective
dimension and becomes a tool for coordinating action in a complex society.

Another important aspect is the relationship between practical rationality and risk management. As Beck (2004)
shows, modern society is characterized by the production of systemic risks that cannot be fully eliminated, but
only managed. Practical rationality in this context consists in the ability to evaluate probabilities, consider
alternative scenarios, and make decisions that minimize potential damage. However, this process is not purely
technical, but also includes an ethical assessment of what level of risk is acceptable and who bears its
consequences.

From an environmental point of view, practical rationality is closely connected with the precautionary principle
and the ethics of responsibility. Decision-making must reflect not only present impacts, but also long-term
consequences for future generations (Jonas, 1997; IPCC, 2021). This means that practical rationality is not oriented
only toward efficiency, but also toward justice and sustainability. In this sense, it represents a broader framework
that integrates scientific knowledge, ethical values, and political decision-making.

Practical rationality also has a significant role at the level of individual action. Everyday decisions concerning
consumption, mobility, or the use of energy resources have a cumulative impact on the environment. As Bauman
(2007) points out, contemporary society often supports short-term and impulsive behavior that is in conflict with
the principles of sustainability. Practical rationality here means the ability to reflect on the broader consequences
of one’s own decisions and to adapt one’s actions accordingly. in this context, Descartes’ ethics can be understood
as an inspiration for the development of both personal and collective responsibility. Its emphasis on self-control,
prudence, and consistency of action provides a basis for an ethics that is not grounded in abstract principles, but
in concrete practice. Practical rationality thus represents a bridge between theory and everyday life.

In conclusion, it can be stated that practical rationality is an indispensable element of environmental ethics
under conditions of uncertainty. It makes it possible to overcome the dichotomy between knowledge and action
and provides a framework for responsible decision-making at all levels - from individual behavior to global policy.
In this sense, it represents a key tool for orientation in the complex and changing world of the present.

4 Conclusion

Descartes’ provisional ethics, originally formulated as a temporary solution to methodological skepticism, proves
to be surprisingly axrtyal in the context of the environmental challenges of the 21st century. Its emphasis on
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decisiveness, rationality, and self-control offers an appropriate framework for action under conditions of
epistemological uncertainty, which is a characteristic feature of contemporary ecological problems (Brissey, 2024;
IPCC, 2021). This approach emphasizes that uncertainty is not a reason for postponing action, but rather an impulse
for responsible and prudent decision-making.

The analysis has shown that linking Descartes’ ethics with modern concepts such as the theory of the risk
society (Beck, 2004), the ethics of responsibility (Jonas, 1997), or the precautionary principle makes it possible to
create a comprehensive framework of environmental ethics. This framework reflects not only the limits of
knowledge, but also the necessity of an active approach to solving environmental problems. Ethics here is no
longer based on the search for absolute certainty, but on the ability to work with probability, risk, and the long-
term consequences of human action.

At the same time, it becomes evident that environmental responsibility cannot be reduced only to the
institutional or political level, but must also include the individual dimension of action. The consumer character
of modern society creates pressure for the constant increase of consumption, which is in direct contradiction with
the principles of sustainability (Bauman, 2007). Descartes’ emphasis on self-control thus acquires a new
significance as a foundation of an ethics that connects personal responsibility with global environmental
challenges.

The future of environmental ethics will probably not lie in achieving complete epistemic certainty, but in the
ability to act responsibly under conditions of permanent uncertainty. This means developing such forms of
rationality that are capable of integrating scientific knowledge, ethical values, and practical decision-making
(Habermas, 1987; Cimakasky & Polansky, 2012). It is precisely this type of practical rationality that can contribute
to bridging the gap between declared goals and real action.

Descartes’ legacy thus cannot be understood only as a historical stage in the development of philosophy, but as
a still inspiring source for the reflection of contemporary global problems. His emphasis on an active approach to
uncertainty, responsibility, and discipline in action can significantly contribute to the formation of an ethical
framework that corresponds to the demands of the current environmental crisis. In this sense, Descartes’
provisional ethics represents not only a methodological tool, but also a normative challenge to responsible action
under conditions of a complex and uncertain world.
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Ethical Aspects of the Metaphysical Presuppositions
of Economics in an Environmental Context: The
Perspective of the “Last Man” and the “Ubermensch”

Jaroslav Setek!, Tomas Volek?, Martina Novotna?

Abstract: The article analyzes the ethical implications of the metaphysical presuppositions
of economics under conditions of environmental crisis through the concepts of the “last man”
and the “Ubermensch.” It employs hermeneutic and comparative methods to examine the
ontological, anthropological, and axiological frameworks of economic thought. The results
indicate that the

se frameworks shape the human relationship to nature and reflect two opposing types: the
passive consumer and the creative, responsible agent. In conclusion, the article argues that
overcoming the ecological crisis requires a transformation of the economic paradigm toward
the values represented by the Ubermensch.

Keywords: metaphysics, economic and ethical aspects of environmentalism, last man,
Ubermensch, sustainability
JEL Classification: B41, Q50

1. Introduction

The contemporary environmental crisis reflects not only technological and institutional limitations but also deeper
structures of meaning underlying human action (Meadows et al., 2004; Rockstrom et al., 2009). Economics, as a
central framework organizing social life, is grounded in implicit metaphysical presuppositions that shape how
reality, human beings, and the natural environment are understood (Daly & Farley, 2011; Heidegger, 1977).

These presuppositions have direct ethical consequences. The dominant economic paradigm, oriented toward
growth and efficiency, systematically privileges instrumental relations to nature and contributes to ecological
degradation (Stern, 2007; Foster et al., 2010). The environmental crisis can therefore be interpreted not merely as
a failure of policy or technology but as a structural outcome of underlying conceptual frameworks.

This article analyzes these foundations through Nietzsche’s archetypes of the “last man” and the “Ubermensch”
(Nietzsche, 2001), understood as ideal types that represent contrasting orientations toward responsibility, value
creation, and the human-nature relationship. Weber’s concept of disenchantment provides an interpretive
background for understanding the historical shift toward calculability and instrumental rationality (Weber, 1978).

2. Methodology

The study combines hermeneutic interpretation with comparative analysis. The hermeneutic approach uncovers
implicit assumptions within economic discourse and situates them in broader philosophical contexts (Gadamer,
2010). In this perspective, economics is treated as a value-laden framework that shapes both interpretation and
practice.

The comparative method examines the archetypes of the “last man” and the “Ubermensch” as Weberian ideal
types (Weber, 1978). The comparison is conducted across three dimensions: ontological (conception of reality),
anthropological (model of the human being), and axiological (structure of values).
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This framework is complemented by critical reflection aimed at identifying structural limitations of the current
economic paradigm and outlining conditions for its transformation under environmental constraints (Daly &
Farley, 2011; Rockstrom et al., 2009).

3. Research Results
3.1 Metaphysical Foundations of Economic Thought

Modern economic thought is inseparably linked to the metaphysical turn of early modern rationality, which
brought about a fundamental transformation in the relationship between human beings and reality, particularly
nature. This shift, associated with the development of the scientific revolution, Cartesian dualism, and
Enlightenment rationalism, redefined nature from a bearer of intrinsic meaning and value into an object of
knowledge, calculation, and technical control (Descartes, 1996; Heidegger, 1977; Merchant, 1980).

From an ontological perspective, this transformation entails the reduction of complex reality to a system that
can be grasped through measurable and quantifiable variables. This reduction is not merely epistemological but
carries significant normative implications, as it determines what is considered relevant and valuable. Within this
framework, the natural world is reinterpreted as a set of resources whose significance is derived from their utility
in processes of production and exchange (Daly & Farley, 2011). Weber’s concept of the “disenchantment of the
world” (Entzauberung) aptly captures this process as a transition from a value- and symbolically saturated
understanding of reality to its instrumental and calculative apprehension (Weber, 1978).

This ontological transformation is closely intertwined with a specific anthropological construction. In
economic theory, the model of homo economicus becomes dominant, conceptualizing human action as the rational
optimization of utility under given constraints (Sen, 1999). Although analytically effective, this model
simultaneously constitutes a normative reduction of human existence, as it marginalizes dimensions such as ethical
responsibility, relationality, and long-term orientation (Polanyi, 2001). Consequently, human rationality is
narrowed to instrumental calculation oriented toward efficiency and the maximization of immediate utility.

At the axiological level, this reduction manifests itself in the dominance of market-mediated forms of value.
Value is primarily defined through price, leading to the systematic marginalization or exclusion of those aspects
of reality that are not easily monetizable, such as biodiversity, ecosystem stability, and the cultural and aesthetic
dimensions of nature (Costanza et al., 1997). This structural bias cannot be understood merely as a technical
problem of imperfect markets, but rather as an expression of deeper limitations within the value framework itself.

The result is a form of economic rationality that systematically privileges short-term efficiency over long-term
stability and externalizes environmental costs across space and time (Stern, 2007). Environmental degradation thus
does not appear as an accidental failure of the system, but as a logical consequence of its underlying assumptions.
As demonstrated by the concept of planetary boundaries, economic activity that is not embedded within ecological
limits leads to the destabilization of key regulatory mechanisms of the biosphere (Rockstrém et al., 2009).

This situation suggests that the resolution of the environmental crisis cannot be reduced to technological
innovation or institutional adjustment. Rather, it requires a critical reflection on and re-evaluation of the
metaphysical foundations of economic thought itself. Alternative approaches, such as ecological economics and
the concept of the circular economy, attempt to address this gap by emphasizing the embeddedness of the economy
within natural systems and the need to integrate ethical and ecological dimensions into economic rationality (Daly
& Farley, 2011; Geissdoerfer et al., 2017).

From this perspective, the environmental crisis can be interpreted as a symptom of a deeper mismatch between
the prevailing model of rationality and the conditions of its own existence. The metaphysical foundations of
economics therefore emerge not as an abstract philosophical issue, but as a decisive factor shaping the concrete
form of economic institutions, decision-making processes, and the human relationship to the natural world.

3.2 The “Last Man” as an Expression of Economic Reductionism

The “last man” represents a mode of existence characterized primarily by an orientation toward stability,
comfort, and the minimization of existential demands (Nietzsche, 2001). Within the previously outlined economic
framework, this figure can be understood as a subject whose preferences and identity are structured by externally
given patterns rather than autonomous value formation.
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Instead of critically interrogating prevailing economic arrangements, the last man internalizes them as self-evident.
In this context, consumption functions not merely as a means of satisfying needs, but as a central mechanism of
identity construction and social positioning (Bauman, 2007; Fromm, 1976). The horizon of evaluation becomes
narrowed, as economic expansion is implicitly associated with progress, while alternative conceptions of well-
being remain marginal.

A key feature of this anthropological type is the erosion of reflexivity. The capacity to distance oneself from
dominant structures is weakened, resulting in a form of practical conformity rather than deliberate agency.
Economic institutions are thus experienced not as contingent and transformable, but as naturalized conditions of
existence. This limits the ability to formulate and pursue alternative trajectories (Herrfahrdt. et al., 2020).

This reduced reflexive capacity manifests itself in a discrepancy between cognitive awareness and behavioral
patterns. Environmental challenges may be recognized at an abstract level, yet they rarely translate into substantial
changes in everyday practices. Immediate concerns tend to prevail over deferred consequences, reinforcing a
present-oriented mode of decision-making in which longer-term implications remain insufficiently integrated.

In this sense, the last man does not simply participate in existing economic processes but contributes to their
reproduction at the level of everyday action. His orientation stabilizes patterns that maintain ecological pressures,
not through active intention, but through the absence of transformative engagement. The persistence of
unsustainable dynamics can therefore be linked not only to institutional configurations but also to this specific
mode of subjectivity.

3.3 The “Ubermensch” as an Alternative

The “Ubermensch” represents an alternative mode of subjectivity defined by reflexive autonomy, creative
agency, and the capacity to transcend given evaluative frameworks (Nietzsche, 2001; Heidegger, 1977). In contrast
to the adaptive orientation of the last man, this archetype is characterized by an active engagement with the
conditions that shape human action and by the ability to reinterpret them in light of broader existential and ethical
considerations (Foucault, 2002; Sen, 1999).

Within the economic domain, this orientation entails a reconfiguration of rationality rather than its rejection.
Decision-making is no longer confined to immediate optimization within predefined parameters but is expanded
to include reflection on the parameters themselves. This shift introduces a reflexive dimension into economic
reasoning, where the criteria guiding action become objects of critical evaluation rather than fixed constraints (Sen,
1999; Polanyi, 2001). In this sense, rationality is not abandoned but deepened through its integration with ethical
deliberation.

A defining feature of this approach is the integration of temporality into deliberation. The horizon of action
extends beyond present-oriented considerations toward an awareness of long-term consequences and systemic
interdependencies. This temporal expansion enables the incorporation of factors that remain marginal within
narrowly defined decision frameworks, particularly those linked to ecological stability, planetary limits, and
intergenerational justice (Rockstrom et al., 2009; Stern, 2007). Such an orientation aligns with broader discussions
on sustainability that emphasize the necessity of long-term responsibility.

The capacity for value creation further distinguishes this archetype. Rather than reproducing existing patterns,
the Ubermensch engages in the formulation of new evaluative orientations that can reshape both individual
practices and institutional arrangements. This creative activity is not limited to innovation in the technical sense
but involves the transformation of interpretive frameworks through which needs, goals, and constraints are defined
(Fromm, 1976; Geissdoerfer et al., 2017). In this respect, the Ubermensch can be understood as a bearer of cultural
transformation rather than merely an economic actor (Hernandez et al. 2020).

In this context, the relationship between human action and the natural environment is rearticulated on the basis
of interdependence. Nature is no longer approached as a passive backdrop for economic activity but as a
constitutive condition of human existence that must be integrated into decision-making processes. This perspective
is consistent with approaches in ecological economics that conceptualize the economy as embedded within the
biosphere and dependent on the stability of natural systems (Daly & Farley, 2011; Costanza et al., 1997).

Another important aspect of this orientation is the capacity to engage with uncertainty in a non-defensive
manner. Instead of seeking to eliminate indeterminacy through control, the Ubermensch treats it as an inherent
feature of complex and dynamic systems. This openness creates space for adaptive responses and for the
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exploration of alternative pathways that cannot be derived from existing models (Rockstrém et al., 2009;
Geissdoerfer et al., 2017).

From this perspective, the Ubermensch does not appear as an abstract ideal but as an analytical construct that
illuminates the possibility of transforming the scope of economic rationality. It indicates a shift from a closed
system of calculation toward a reflexive and context-sensitive mode of reasoning, capable of integrating ethical
responsibility, ecological constraints, and long-term considerations into the structure of decision-making itself
(Sen, 1999; Daly & Farley, 2011).

3.4 Comparative Analysis of Archetypes and Their Ethical Implications

The differences between the archetypes of the “last man” and the “Ubermensch” can be interpreted as a
manifestation of a deeper divergence between two distinct configurations of economic rationality, rooted in
differing ontological, anthropological, and axiological presuppositions.

At the ontological level, this divergence is reflected in the very mode of apprehending natural reality. The
perspective of the “last man” is grounded in an understanding of nature as a set of available means, whose
significance is derived from their function within economic processes. In contrast, the “Ubermensch” is based on
the assumption that nature constitutes a complex and intrinsically valuable structure, whose existence cannot be
fully reduced to instrumental functions. This distinction corresponds to broader debates within ecological
economics, which emphasize the need to differentiate between economic and intrinsic value in natural systems
(Daly & Farley, 2011; Costanza et al., 1997).

At the anthropological level, the distinction takes the form of a contrast between adaptive and reflexive modes
of subjectivity. The “last man” is characterized by a tendency to conform to existing structures, which are perceived
as stable and given frameworks of action (Stefani et al., 2022). By contrast, the “Ubermensch” represents an agent
capable of problematizing the very conditions of action and actively participating in their transformation. This
contrast can be interpreted, in light of theories of power and social order, as the difference between the
internalization of discursive structures and their reflexive transcendence (Foucault, 2002; Sen, 1999).

The axiological dimension further reveals that the difference between these archetypes lies not merely in their
preferences, but in the very mode of value constitution. While the former operates within narrowly defined criteria
of efficiency and functionality, the latter expands the evaluative framework to include responsibility,
interdependence, and long-term sustainability. This shift resonates with critiques of utilitarian rationality, which
highlight its limitations in adequately capturing complex social and ecological relations (Polanyi, 2001; Sen,
1999).

The temporal dimension also plays a crucial role in structuring decision-making processes. The “last man”
operates within a limited temporal horizon dominated by immediate concerns, whereas the “Ubermensch”
incorporates long-term consequences and systemic interconnections into action. This broader temporal orientation
allows for the inclusion of factors related to ecological stability and intergenerational continuity (Rockstrom et al.,
2009; Stern, 2007).

These differences should not be interpreted in isolation, but as interconnected aspects of two distinct logics of
rationality. The first is characterized by closure and a focus on immediate outcomes, while the second is open,
reflexive, and capable of integrating broader contextual considerations. The distinction is therefore not merely a
matter of degree, but of structural configuration.

From this perspective, the environmental crisis can be understood as a manifestation of a structural
incompatibility between the dominant model of economic reasoning and ecological limits. The predominance of
market-mediated criteria leads to the marginalization of factors that are not immediately quantifiable, resulting in
the systematic exclusion of long-term and systemic dimensions of decision-making (Foster et al., 2010; Daly &
Farley, 2011).

The ethical dimension of this problem thus extends beyond the issue of correcting market failures or
implementing partial adjustments. It concerns the very definition of the scope of rationality, that is, which types of
values, temporal horizons, and relational considerations are included in decision-making processes. In this sense,
the environmental crisis cannot be reduced to a malfunction of the system, but must be understood as a
consequence of its underlying conceptual structure.
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The comparative analysis therefore demonstrates that addressing environmental challenges depends not only on
institutional change, but primarily on a transformation of the framework within which such problems are
conceptualized. A shift toward a more open form of rationality—capable of reflecting on its own presuppositions
and integrating ethical and ecological dimensions—emerges as a key condition for long-term sustainability.

4. Conclusion

The analysis developed in this article demonstrates that the environmental crisis cannot be adequately understood
as a set of isolated technological or institutional failures. Rather, it reflects deeper inconsistencies embedded in the
conceptual foundations of contemporary economic thought (Hernandez et al., 2020). These inconsistencies arise
from a configuration of rationality that privileges narrowly defined criteria of performance while systematically
neglecting broader ecological and ethical considerations.

By employing the archetypes of the “last man” and the “Ubermensch” as analytical constructs, the study has
shown that alternative orientations of human agency correspond to fundamentally different configurations of
economic reasoning. The contrast between adaptive conformity and reflexive engagement reveals that the problem
is not merely one of individual behavior, but of the structural conditions that shape how decisions are framed and
evaluated (Nieto et al., 2020).

From this perspective, the environmental crisis appears as an expression of a misalignment between prevailing
modes of economic interpretation and the ecological conditions upon which they depend. This misalignment is
reinforced by a framework in which value is predominantly mediated through market-based criteria, thereby
limiting the capacity to incorporate long-term and systemic considerations (Daly & Farley, 2011; Foster et al.,
2010). As a consequence, sustainability challenges are not external disruptions, but outcomes that follow from the
internal logic of the system.

The significance of the “Ubermensch” lies in its capacity to illuminate the possibility of a transformation in
the structure of rationality itself. This transformation does not imply the abandonment of economic reasoning, but
its extension toward a more integrative form that incorporates ethical responsibility, temporal depth, and ecological
constraints (Sen, 1999; Rockstrom et al., 2009). In this sense, the concept serves as a heuristic device for
articulating an alternative mode of thought capable of responding to contemporary challenges.

Such a shift entails more than incremental adjustments within existing institutional arrangements. It requires a
redefinition of the aims and criteria that guide economic activity, including the way in which prosperity and
progress are conceptualized. This aligns with broader discussions in ecological economics and sustainability
science, which emphasize the need to re-embed economic systems within the limits of natural processes and to
reconsider the normative assumptions underlying growth-oriented models (Daly & Farley, 2011; Geissdoerfer et
al., 2017).

At the same time, this transformation has a distinctly ethical dimension. It involves expanding the scope of
responsibility beyond immediate interactions to include long-term consequences and indirect effects across social
and ecological systems (Stern, 2007). Such an expansion cannot be achieved solely through regulatory
mechanisms, but depends on the capacity of agents to critically reflect on the conditions of their own action.

In this context, Weber’s notion of disenchantment can be reinterpreted not only as a descriptive diagnosis of
modernity, but also as a point of departure for critical reflection (Weber, 1978). The challenge is not to abandon
rationality, but to move beyond its one-sided reduction to calculability, thereby restoring the capacity to recognize
dimensions of reality that resist purely instrumental interpretation.

In conclusion, addressing the environmental crisis requires a transformation that operates simultaneously at the
levels of conceptual frameworks, institutional arrangements, and forms of subjectivity. The central issue is not
simply how to optimize existing systems, but how to redefine the principles according to which they are organized.
In this sense, the transition toward a more reflexive and integrative form of rationality emerges as a necessary
condition for the long-term viability of human civilization.
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Ethical Aspects of Advertising Disclosure in
Influencer Marketing from the Perspective of
Generation Z

Tereza Sulanova!, Veronika Vichrova?, Marta Zambochova®

Abstract: This paper addresses the ethical aspects of advertising disclosure in influencer
marketing from the perspective of Generation Z. Using eye-tracking technology, it examines
how the form and placement of commercial disclosure affect whether it is noticed, and how
content involving a child figure is perceived in ethical terms. The experiment involved 61
participants from Generation Z, who viewed simulated Instagram posts with different ways
of disclosing commercial cooperation. The results showed that disclosure placed at the start
of the caption attracted markedly higher visual attention than disclosure at the end of the
caption or among hashtags. A post without transparent disclosure was rarely perceived as
trustworthy, even though participants usually recognised its commercial nature. The
experiment also included an ethically problematic stimulus in which a product not intended
for children is promoted through a child figure. This case was linked to lower trust in both
the influencer and the brand. The findings point to a difference between formal and actual
transparency and to its ethical importance for the protection of young audiences.

Keywords: Influencer marketing" Advertising disclosure- Ethics- Eye-tracking:
Generation Z
1 Introduction

Influencer marketing is now one of the main forms of marketing communication on social media. Through their
perceived authenticity and credibility, influencers shape the attitudes, preferences, and purchasing decisions of
their audiences (Kochhar, 2025). This influence is strongest among Generation Z, which is one of the most active
groups of social media users and at the same time a key target group for brands. Up to 82.4 % of Generation Z
report that influencers are among their main sources of information about new products (Li, 2025), and more than
90 % of marketers use social media in their strategies (Schaffer, 2025). As the volume of commercial content
grows, so does the importance of disclosing it transparently.

Generation Z's trust in influencers is linked to so-called parasocial relationships, that is one-sided bonds that
followers build with a content creator even though they do not know each other personally. This perceived
closeness increases the influencer's effect on the audience's decisions and at the same time blurs the line between
a personal recommendation and paid promotion. Influencers act as opinion leaders whose recommendations shape
consumer attitudes (Casalo et al., 2020). They differ according to their reach and type of audience, from nano and
micro influencers with a narrow and active community to macro and mega influencers with a wide reach, and the
number of followers alone does not determine their actual influence (De Veirman et al., 2017). The strength of the
parasocial relationship tends to be higher with smaller creators, whose content the audience perceives as more
authentic. This perceived authenticity is the reason why insufficient advertising disclosure can be ethically
problematic, since the audience may not recognise the commercial message at all. Ethically problematic content
in this study refers to advertising communication involving a child figure in the promotion of a product not
intended for children, which may exploit perceived innocence, emotional trust, or age-inappropriate beauty norms.
Advertising disclosure is a textual or visual element that communicates the commercial nature of a post to the
audience (Amazeen & Wojdynski, 2020). Transparency is a basic principle of responsible influencer marketing
because it allows audiences to distinguish commercial messages from authentic recommendations (Haenlein et al.,
2020), and transparent disclosure is one of the key factors shaping the perceived credibility of influencers (Joshi
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et al., 2023). Besides being a legal obligation, it also has an ethical dimension, since consumers have the right to
know when they are exposed to advertising. In the Czech Republic this area is not governed by a separate law and
relies on the general framework of the Act on the Regulation of Advertising (No. 40/1995 Coll.) and the Consumer
Protection Act (No. 634/1992 Coll.). Practice, however, lags behind. A 2024 analysis by the European Commission
found that 97 % of influencers published commercial content, but only 20 % of them disclosed it transparently
(Agius, 2024).

This is where the main ethical problem arises. Meeting a legal requirement and being genuinely clear to the
audience are not the same thing. Even a formally correct disclosure can remain ineffective if its visual design is
inconspicuous and the consumer overlooks it (Boerman & Miiller, 2022). What matters is therefore not only
whether the content is disclosed, but also whether the audience notices it. Formal transparency may thus differ
from actual transparency, and this difference is a matter of responsibility towards the audience rather than mere
compliance with a regulation.

Actual visual attention can be measured with eye-tracking technology, which records where a user looks while
viewing content. This method has already been used to study the disclosure of commercial content. According to
previous findings, verbal disclosure at the start of the caption tends to be more effective than disclosure among
hashtags (Janska et al., 2023), and among children, disclosure shown before a video attracts more attention than
disclosure shown at the same time as the video (Van Reijmersdal et al., 2022). The perception of disclosure is
more sensitive among younger and more vulnerable groups, who may not distinguish commercial messages from
authentic recommendations (Lim, 2024; De Jans & Hudders, 2020). Marketing aimed at vulnerable groups requires
careful ethical consideration so as not to exploit their vulnerability (Brenkert, 2020), which is especially relevant
for children, who build a strong emotional bond with influencers (Kotaszewska & Kacprzak, 2022). In this study,
ethically problematic content refers to promotional communication involving a child figure in the endorsement of
products unrelated to children’s needs and associated with adult-oriented appearance norms. Such content may
raise ethical concerns because it can exploit the perceived innocence and emotional trust associated with children
while simultaneously normalising age-inappropriate beauty expectations. This issue has not yet been sufficiently
examined among Czech Generation Z using eye-tracking. The sensitivity is even greater in the case of ethically
risky products (Taylor, 2020).

The aim of this paper is therefore to use eye-tracking to examine how the form and placement of commercial
disclosure affect whether it is noticed by Generation Z, and how ethically problematic content involving a child
figure is perceived.

2 Aim and methods

The aim of this paper is to use eye-tracking technology to examine how the form and placement of commercial
disclosure affect whether it is noticed by Generation Z, and how this group perceives ethically problematic content
involving a child figure. Two research questions were derived from this aim.

RQ1: How does the placement of commercial disclosure affect whether it is noticed by the consumer?

RQ2: How is ethically problematic content involving a child figure perceived in relation to trust in the influencer
and the brand?

Based on previous research and theoretical background, four hypotheses were formulated.

HI: The absence of transparent disclosure of commercial content was associated with lower perceived
trustworthiness within the experimental setting.

H2: Disclosure placed at the start of the caption is noticed more than disclosure at the end.
H3: Verbal disclosure at the start of the caption is noticed more than disclosure among hashtags.

HA4.: The ethically problematic involvement of a child figure in promoting a product not intended for children is
associated with lower trust in the influencer and the brand.

The main research method was eye-tracking technology, which measures and analyses eye movements and
makes it possible to determine where a user directs their visual attention (Singh & Singh, 2012). The measurement
took place in the static behavioural laboratory of the Faculty of Social and Economic Studies of Jan Evangelista
Purkyné University using a Tobii device. The study recorded fixations, that is short stops of the gaze at a particular
point, and heatmaps showing the distribution of visual attention. Before the measurement, areas of interest (AOI)
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were defined and used to evaluate fixations and heatmaps. These areas included the photograph, the caption, and
any disclosure of commercial cooperation.

The experiment involved 61 participants from Generation Z, that is people born between 1995 and 2010 (Li, 2025).
Originally 63 people took part, but two of them were excluded because they did not meet the age criterion. Owing
to the ethical requirements of the laboratory, only people over 18 could take part. Data collection took place during
a single day in four groups that rotated in thirty-minute intervals.

Nine simulated Instagram posts were used as stimuli, created with artificial intelligence tools and edited in the
Canva application. Simulated content was chosen to control the experimental conditions and also for legal and
ethical reasons, since the use of real posts would complicate their subsequent publication. The posts differed in the
way commercial cooperation was disclosed. The commercial nature was indicated verbally at the start of the
caption, verbally at the end of the caption, through hashtags, or with a platform tag for paid partnership next to the
profile name. One post was not disclosed at all. The stimuli also included a pair of posts focused on ethical
perception. In the potentially ethically problematic post, a child figure was involved in promoting an anti-wrinkle
product, while in the control post a child promoted a sunscreen intended for children's skin. Anti-wrinkle products
were selected because they are associated with adult beauty norms and age-related appearance concerns that are
not relevant to children.

After the eye-tracking part, the same 61 participants completed a short questionnaire. For each post they rated
on a five-point scale whether it was clear to them that it was a paid partnership, and they identified the main
purpose of the post. For the posts with a child figure, they also rated the ethical perception of the content and their
trust in the influencer and the brand. This supplementary questionnaire linked the measured visual attention with
the participants' subjective ratings.

3 Results

The results combine heatmaps and fixation data from the eye-tracking measurement with the participants'
subsequent ratings. Attention is expressed through the number of fixations in the caption area, their total duration,
and the participants' agreement that the post was a paid partnership, rated on a five-point scale where a lower value
means stronger agreement.

3.1 Placement and form of disclosure

The placement of the commercial disclosure strongly affected whether participants noticed it. As Table 1
shows, the disclosure placed at the start of the caption attracted the highest visual attention, with 1,613 fixations
and a total duration of 303.15 seconds. Disclosure at the end of the caption or among hashtags received markedly
less attention, and in all posts the fixations were concentrated in the opening part of the caption rather than at its
end. Participants also recognised the paid nature of the post most clearly when the disclosure appeared at the start
of the caption, with a mean of 1.3, and 95.1 % of them correctly identified the post as advertising.

These results support both H2 and H3. The disclosure at the start of the caption was noticed more than the
disclosure at the end, which confirms H2. It was also noticed more than the disclosure placed among hashtags,
which confirms H3. In the posts using hashtags, participants directed their attention mainly to the visual elements
of the post and to the beginning of the caption, while the hashtags at the end received the lowest concentration of
fixations.

The distribution of fixations across the defined areas of interest showed that the visual elements of the post
attracted the most attention, especially the influencer's face and the promoted product. The caption received fewer
fixations than the visual part, and within the caption attention was concentrated in its opening section. In the post
with disclosure at the start of the caption, the number of fixations in this area reached 1,613 with a total duration
of 303.15 seconds, whereas in the posts with disclosure at the end of the caption the number of fixations was
around 995 to 997 and the total duration fell below 175 seconds. This difference suggests that users read the caption
rather quickly and from the beginning, so a disclosure placed at its end has a lower chance of being noticed.
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Table 1 Visual attention and ad identification by disclosure placement

Disclosure placement Aggregated | SD (fixation | Total fixation “Clearly an ad” Identified (%)
fixation count count) durations (s) (1-5)
No disclosure 982 11.4 166.20 1.9 60.7
Start of caption 1,613 213 303.15 1.3 95.1
End of caption (1) 997 11.8 174.24 1.5 93.4
End of caption (2) 995 12.6 162.55 1.7 72.1
Hashtags (1) 1,279 15.7 219.14 1.4 60.7
Hashtags (2) 755 9.8 127.95 1.6 70.5

Source: Own elaboration based on experimental data
Note: SD is the standard deviation of the per-participant fixation count within the caption AOI

Figure 1 Heatmap of disclosure placed at the start of the caption

Source: Authors’ eye-tracking experiment

3.2 Absence of disclosure

In the post without any commercial disclosure, the content was styled as an expert recommendation in which
a cosmetician praised a skincare product. Even without a label, participants tended to recognise the commercial
nature of the post, since 60.7 % identified its main purpose as product or brand promotion and 70.5 % considered
it correctly labelled as advertising, although no label was present. However, only 4.9 % of participants rated this
post as the most trustworthy of all stimuli. This indicates that the ability to recognise advertising does not in itself
secure trust, and that the absence of transparent disclosure is associated with low perceived trustworthiness. H1 is
therefore supported.

3.3 Ethically problematic content

The ethical part of the experiment compared two posts featuring a child. In the control post, a child promoted
a sunscreen intended for children's skin, while in the potentially ethically problematic post a child was involved in
promoting an anti-wrinkle product not intended for children. As the heatmap in Figure 2 shows, the highest visual
attention was drawn to the faces of the influencer and the child and to the product label, while the platform tag
“Paid partnership” in the upper part of the post received only 183 fixations.

The participants' ratings point to a difference between the two posts. The control post was perceived as rather
ethically acceptable, with a mean of 2.4, whereas the problematic post was rated closer to neutral, at 3.1. Trust in
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the influencer was lower for the problematic post than for the control post, at 3.5 against 2.9, and the same pattern
appeared for trust in the brand, at 3.5 against 3.1. The promotion of the ethically problematic product was thus
linked to lower trust in both the influencer and the brand. The difference in trust was evaluated descriptively. With
only a single pair of stimuli it was not formally tested. H4 is therefore not confirmed, although the data indicate a
consistent trend of lower trust toward the ethically problematic post.

This result should be interpreted with caution, as it is based on a single pair of stimuli. Involving a child in
promotion is nonetheless ethically sensitive. Children are a vulnerable group, and according to De Jans and
Hudders (2020) they can recognise advertising but understand its commercial intent only to a limited extent. When
a child is additionally paired with a product not intended for children, this inappropriateness may contribute to the
lower perceived trustworthiness of the post. The observed trend may therefore reflect not only the riskiness of the
product, but also the way it is presented. In practical terms, this suggests that influencers and brands should be
especially cautious about involving children in commercial content.

Figure 2 Heatmap of the ethically problematic stimulus (mother and child, anti-wrinkle product)
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Source: Authors’ eye-tracking experiment

These findings are consistent with previous research. The higher effectiveness of verbal disclosure at the start
of the caption compared with hashtags is in line with the conclusions of Janska et al. (2023). The results also
confirm that users pay more attention to the visual elements of a post than to a textual disclosure, which
corresponds to the findings of Boerman and Miiller (2022). The results thus support the idea that the effectiveness
of disclosure is determined not by its mere presence, but by its placement and form.

4 Conclusion

Using eye-tracking technology, this paper examined how the form and placement of commercial disclosure affect
whether it is noticed by Generation Z and what ethical dimension transparency has in influencer marketing. The
study involved 61 participants from this age group.

The results showed that whether disclosure is noticed depends on its placement. The highest visual attention
was drawn to disclosure at the start of the caption, which was noticed more than disclosure at the end and more
than disclosure among hashtags. This confirmed hypotheses H2 and H3. Hypothesis HI was also confirmed, since
a post without transparent disclosure was rarely perceived as trustworthy, even though participants usually
recognised its commercial nature. Hypothesis H4 is not confirmed; the difference in trust for the ethically
problematic content was evaluated descriptively and not formally tested, given the single pair of stimuli. The data,
however, indicated a consistent trend of lower trust.

The main finding is that the mere presence of disclosure is not enough. If disclosure is placed outside the area
to which the audience's attention is directed, it remains effectively unnoticed, even when it formally meets legal
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requirements. The responsibility of influencers and brands therefore does not end with the formal disclosure of
cooperation. Only a disclosure that the audience has a real chance of noticing can be considered genuinely
transparent. This difference is even more important for young audiences and for content involving a child figure.

The results lead to a practical recommendation to place the disclosure of commercial cooperation at the start
of the caption or directly in the visual part of the message, where it has the highest chance of being noticed. This
recommendation can also be used when creating and updating ethical codes of influencer marketing, such as the
Czech Influencer Code of Ethics (Ferovyinfluencer.cz, 2026), and when educating influencers and marketers.

The study has several limitations. The stimuli used were simulated and could therefore have been perceived
differently from real posts. The sample consisted only of Generation Z users, which limits the generalisability of
the results. Further research could verify the identified ethical trend on a larger sample and take into account
additional factors, such as the type of influencer or the content focus of the post.
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Ethical Dimensions of Experimental Research on
Misinformation: Boundaries of Manipulation in
Behavioral Studies

Vojtéch Vanééek!, Denisa Blahova?

Abstract: This paper examines ethical challenges in experimental research on
misinformation and voting behaviour, with a specific focus on the boundaries of legitimate
manipulation when participants are exposed to misleading or false stimuli. Methodologically,
it is designed as a conceptual-analytical paper drawing on a targeted narrative review selected
for its relevance to four intersecting domains: misinformation studies, cognitive mechanisms
of correction and debriefing, research ethics, and experimental political science. The paper
identifies key ethical decision points in the design of planned behavioural experiments,
including informed consent, exposure to stimuli, debriefing and post-experimental
responsibility. The main contribution of the paper is an extended ethical framework that
understands research ethics as a continuous process before, during and after exposure to
misinformation stimuli. The framework is based on proportionate consent, controlled and
limited manipulation, active debriefing, follow-up protection and responsible communication
of findings.

Keywords: research ethics; misinformation; behavioural experiment; voting behaviour;
debriefing

1 Introduction

Misinformation, disinformation and fake news have become significant objects of interdisciplinary research across
psychology, political science, media studies and public policy (Broda & Strombick, 2024; Jerit & Zhao, 2020).
Psychological literature focuses particularly on mechanisms of belief in false content, its sharing and resistance to
correction (Ecker et al., 2022; Pennycook & Rand, 2021). In political communication and electoral research,
attention is paid to whether and under what conditions exposure to false or misleading information may affect
voters’ attitudes, candidate support or voting behaviour (Barrera et al., 2020; Cantarella et al., 2023).

Research on misinformation does not raise only questions related to its dissemination, reception and correction.
A specific problem emerges when misinformation becomes not only the object of research, but also a
methodological tool. Experimental research makes it possible to control the type of content presented to
participants and to examine its effects on evaluation, trust, willingness to share information or subsequent decision-
making. In the case of misinformation, however, this procedure is ethically sensitive because the researcher may
have to present participants with misleading or false content in order to analyse mechanisms that are themselves
the object of critical investigation.

This dilemma is particularly visible in experimental political science. Barnfield (2023) points out that
misinformation may function as an experimental treatment when researchers intentionally provide participants
with false political information. Such a procedure raises not only ethical but also inferential questions. Participants
may respond not only to the content of the message, but also to its credibility, unusualness or the context of the
experimental situation. The ethical and methodological dimensions are therefore closely interconnected.

The core tension addressed in this paper is the relationship between data validity and participant protection. If
the stimulus is too artificial or transparent, it may not sufficiently imitate a real information environment. If it is
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too realistic, persuasive or emotionally activating, research may come close to the mechanisms of manipulation it
seeks to analyse. Experimental realism can therefore be understood simultaneously as a methodological advantage
and an ethical risk.

The aim of this paper is to define the boundaries of legitimate manipulation in experimental research on
misinformation. The text does not present completed empirical findings. It is conceived as a methodological and
ethical reflection on planned experimental research focused on misinformation stimuli and voting behaviour. The
main research question is: How can research be designed so that it is methodologically robust and at the same time
ethically appropriate?

2 Aim and methods

The paper is conceived as a conceptual-analytical study based on a targeted narrative review of scholarly literature.
The aim of the methodological procedure is not to test empirical hypotheses or to present results from primary
data collection, but to identify key ethical dilemmas associated with experimental research on misinformation.
This approach corresponds to the stage in which the planned empirical project is still being prepared, particularly
with regard to stimulus construction, ethical assessment and the design of the research protocol.

The literature was selected through a targeted narrative approach with regard to its relevance to the ethical and
methodological issues addressed in the paper. The selection included scholarly journal articles, review and
conceptual studies, empirical research, and ethical guidelines dealing with misinformation, fake news, correction
and debriefing, deception in research, and the use of misinformation as an experimental treatment in political
science. The selected literature was organized into four thematic areas: interdisciplinary misinformation research,
cognitive psychology of corrections and the continued influence effect, research ethics, and experimental political
science. This approach made it possible to connect general ethical principles with the specific risks of planned
experimental research on misinformation and voting behaviour, and to formulate a practical framework for
assessing the boundaries of legitimate manipulation in behavioural studies.

The first area concerns interdisciplinary research on misinformation, disinformation and fake news. This area
includes primarily review and conceptual studies showing that misinformation research is developing across
psychology, political science, media studies and public policy (Broda & Stromback, 2024; Jerit & Zhao, 2020). It
also includes studies focused on the psychology of fake news and on factors that influence the reception, evaluation
and sharing of false or misleading content (Lazer et al., 2018; Pennycook & Rand, 2021).

The second area includes cognitive psychology of corrections and the continued influence of false information.
Lewandowsky et al. (2012) describe the continued influence effect, that is, a situation in which false information
may continue to influence judgement even after a subsequent correction. Ecker et al. (2022) further summarize
psychological, social and affective factors that contribute to belief in misinformation and resistance to correction.
This area is important for the present paper because it explains why debriefing cannot be understood merely as a
formal message at the end of an experiment.

The third area of literature concerns research ethics, the use of deception and the specific ethics of
misinformation research. The ethical principles published by the American Psychological Association in Ethical
Principles of Psychologists and Code of Conduct permit the use of deception only when it is scientifically justified,
effective non-deceptive alternatives are not feasible and participants are subsequently informed about the true
nature of the study (American Psychological Association, 2017). In misinformation research, this principle is
particularly important because manipulation does not concern only concealing the precise hypothesis, but may
involve exposure to misleading or false content. Greene et al. (2023) further develop this problem in a scoping
review of ethical practices in misinformation studies, while Murphy and Greene (2023) propose understanding the
ethics of this area through three interconnected elements: deception, dialogue and debriefing. Greene and Murphy
(2023) also empirically show that thorough debriefing can reduce false memories and beliefs after exposure to
fake news.

The fourth area focuses on experimental political science and the use of misinformation as an experimental
condition. Barnfield (2023) argues that misinformation can function as a treatment in political science experiments
designed to measure the effects of false political information on participants’ attitudes or decisions. This approach
raises not only ethical but also inferential questions, because participants may respond not only to the content of
the message, but also to its credibility, unusualness or the context of the experimental situation. This area is
important for connecting ethical reflection with the issue of voting behaviour.
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The analytical procedure consisted of identifying the main ethical decision points in a simplified experimental
sequence: recruitment of respondents, informed consent, exposure to stimuli, measurement of responses and
debriefing combined with correction. For each phase, potential ethical risks and practical requirements were
assessed. The output is an extended ethical framework that understands ethics as a continuous process rather than
a one-off administrative step.

3 Results

The result of the conceptual analysis is the identification of four main areas that require ethical attention in
experimental misinformation research: informed consent, the boundaries of controlled manipulation, debriefing
and social responsibility after the experiment.

The first area is informed consent. In experiments involving misinformation, full disclosure of the purpose of
the study may disrupt measurement. If participants are informed in advance that their reactions to misinformation
are being examined, they may consciously control their responses or react less spontaneously. At the same time,
participants cannot be left completely uninformed about the nature of the risk. Proportionate consent should
therefore inform participants about contact with political or media content of varying credibility, about the
possibility of encountering controversial or misleading messages and about the right to withdraw at any time,
without revealing in advance the exact mechanism being tested.

This means that informed consent should not be understood as a purely legal or administrative form. It is
necessary, but in misinformation experiments it may not be sufficient as the only ethical safeguard. Murphy and
Greene (2023) therefore emphasize the importance of dialogue with participants and subsequent debriefing. Ethics
here does not consist only in what participants are told before exposure, but also in how they are informed after
the study about what happened.

The second area is controlled manipulation. Experimental manipulation is not unethical in itself; it is a common
part of experimental logic. In the context of misinformation, however, it must be justified with particular care.
Exposure to misleading or false content may be defensible only if it is scientifically necessary, cannot be replaced
by a less risky procedure, is proportionate to the research aim and is time limited. The stimulus should be
sufficiently realistic to test the response, but it should not be unnecessarily aggressive, polarizing or stigmatizing.

Barnfield (2023) adds an important political science perspective. If researchers use misinformation as a method,
they may affect not only individual participants but also produce collective or political consequences. This
argument is particularly important in research on voting behaviour, where false or misleading content may concern
institutions, parties, candidates or public policy. Ethical responsibility therefore concerns not only the
psychological well-being of the individual participant, but also the integrity of the broader information
environment.

The third area is debriefing. Debriefing cannot be understood as a formality or as a brief statement that some
materials were not true. Given the continued influence effect, correction may not automatically remove the
psychological effects of false information (Lewandowsky et al., 2012; Ecker et al., 2022). Nyhan and Reifler
(2010) showed that corrections of political misperceptions may not always be straightforward. This supports the
requirement that debriefing should be specific, comprehensible and, where possible, verifiable.

At the same time, it would be inaccurate to claim that debriefing does not work. Greene and Murphy (2023)
followed 1,547 participants one week after exposure to COVID-19 fake news and after detailed debriefing. They
found a reduction in false memories and beliefs related to previously seen fake stories. Their study therefore shows
that thorough debriefing can be effective if it is specific, repeatedly identifies false content as false and provides
factual correction.

Greene et al. (2023) show why this issue is important in practice. Their review indicates that fewer than 30%
of misinformation studies reported any debriefing, and almost no authors assessed its effectiveness. This means
that debriefing is often assumed to be an ethical safeguard, but in published studies it may not be sufficiently
described, standardized or empirically evaluated. For future research design, it follows that debriefing should be
designed as a separate part of the method.

The fourth area is social responsibility after the experiment. Ethical risks do not end with the completion of
data collection. If research is embedded in a regional context, it is necessary to avoid stigmatizing the studied
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population. The regional context may be relevant in terms of socioeconomic conditions, regional inequalities or
trust in institutions, but it must not be presented as a diagnosis of individuals. The paper therefore does not make
empirical claims about the inhabitants of the region; it treats the region as a possible research context, not as a
label.

Based on these four areas, the paper proposes an extended ethical framework. This framework understands
research ethics as a process rather than as a one-off administrative step. It includes the period before exposure,
during exposure, after exposure and after publication. Table 1 summarizes the main ethical tasks and practical
implications in each phase.

Table 1 Extended ethical framework for experimental misinformation research

Phase Main ethical task Practical implication

Before exposure Proportionate consent and | Inform participants about the type of risk, ensure the right to
risk minimization withdraw and avoid unnecessary stimulus intensity.

During exposure | Protection during contact | Limit stimulus intensity, monitor emotional burden and

with stimuli ensure data protection.
After exposure Active correction and Provide specific debriefing, identify false content, offer
restoration of trust factual correction, verify understanding and, where

appropriate, allow data withdrawal.

After publication | Responsible interpretation | Avoid stigmatizing language, clarify the limits of the study
and communication and communicate findings without reinforcing stereotypes or
information disorder.

Source: Authors’ synthesis based on American Psychological Association (2017), Barnfield (2023), Greene et al. (2023),
Greene and Murphy (2023), and Murphy and Greene (2023).

The proposed framework rests on three practical principles. The first is proportionality: the stimulus should be
realistic, but not stronger than required by the research aim. The second is reversibility: after the study, participants
should have a real opportunity to understand what happened and, where appropriate, to refuse further use of their
data. The third is responsibility: findings should be interpreted and communicated in a way that does not reinforce
stereotypes, stigma or information disorder.

This framework does not replace formal ethical review. Rather, it specifies the questions that should be
considered before submitting and conducting an experimental study involving misinformation stimuli. Its
contribution lies in linking methodological quality with ethical responsibility. Research on misinformation should
not merely determine how manipulative content works; it should also ensure that it does not itself contribute to
further informational harms.

4 Conclusion

Experimental research on misinformation faces a specific ethical dilemma. In order to study real cognitive and
behavioural responses, it requires a certain degree of realism and controlled exposure. This realism, however, may
create a risk that participants are temporarily misled or exposed to content whose psychological effects cannot
always be fully removed by subsequent correction. Experimental design therefore cannot be evaluated only
according to the validity of the data obtained, but also according to the degree of participant protection and the
quality of subsequent explanation of the research procedure.

The main conclusion of this paper is that methodological quality and ethical responsibility are not opposing
requirements. On the contrary, they are mutually dependent. Research that is not ethically considered may lose
credibility; research that gives up methodological precision, conversely, does not produce reliable knowledge. In
the area of misinformation, it is therefore necessary to seek a design that is at the same time realistic, proportionate,
reversible and responsibly communicated.
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The contribution of the paper is conceptual. The text does not present empirical findings about a specific group of
voters. It offers a methodological and ethical framework that may be used when preparing experimental research
on misinformation and voting behaviour. This framework emphasizes that informed consent, exposure, debriefing
and publication of results are not isolated steps, but interconnected phases of a single ethical process.

The aim is not to reject experimental methods in misinformation research, but to design them in such a way
that they contribute to understanding informational harms without creating new harms. In the context of digital
platforms, artificial intelligence and the growing persuasiveness of manipulative content, such reflection is a
necessary part of responsible behavioural research. Research on misinformation should be not only
methodologically precise, but also reflexively responsible.
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Abstract: This bibliographic and conceptual analysis explores Al integration in enterprise
management during the transition to Industry 5.0. While digital transformation often
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chain case study illustrates how Al-driven transparency supports sustainability and mitigates
environmental impacts. The findings indicate that AI’s ethical potential lies in human
augmentation rather than labor substitution, fostering a corporate culture that balances
technological resilience with ecological responsibility and human cognitive contribution
within the modern bioeconomy.

Keywords: Artificial Intelligence Management, Industry 5.0, Human Augmentation,
Sustainable Bioeconomy, Biomass Supply Chain Transparency, Enterprise
Efficiency,
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1 Introduction

The contemporary corporate landscape is undergoing a profound paradigm shift. While the era of Industry 4.0
focused primarily on digitization, cyber physical systems, and the relentless pursuit of operational speed, it
frequently marginalized the human element and broader ecological impacts. The emergence of Industry 5.0
represents a necessary macro architectural correction, repositioning human centricity, sustainability, and socio-
technological resilience at the core of enterprise strategy. At the center of this transformation lies Artificial
Intelligence (Al).

Managing the integration of Al is fundamentally a managerial challenge rather than a purely technological one.
As enterprises transition from viewing Al as a simple automation tool to treating it as a new teammate, traditional
governance structures become obsolete. The core dilemma facing modern management is the choice between
dehumanization, characterized by unbridled labour substitution, algorithmic opacity, and short-term cost
reduction, and augmentation, where technology systematically enhances human cognitive capabilities and
workplace fulfilment.

Furthermore, this digital transition occurs simultaneously with an ecological imperative. In the modern
business environment, sustainability can no longer be treated as an isolated corporate social responsibility (CSR)
department; it must serve as the primary organizational operating system. As industries distance themselves from
fossil fuel dependencies, the entire economic foundation is shifting back to biological resources, effectively turning
every modern enterprise into a participant in the circular bioeconomy. Therefore, ethical Al management must act
as a catalyst, aligning internal computational efficiency with external planetary boundaries. To address these
intersecting socio-technical and ecological challenges, this paper seeks to answer the fundamental research
question - RQ1: How can a multidimensional managerial framework guide ethical Al integration to ensure human
augmentation and ecological sustainability during the transition to Industry 5.0?
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To systematically resolve this query, the investigation explores three core dimensions of the problem: first,
how Al optimizes enterprise technical efficiency as the organizational brain (Systemic Pillar); second, how these
computational choices translate into resilient, circular operational workflows (Applicational Pillar); and third, how
the resulting system preserves human labour dignity and ecological accountability (Ethical Pillar). The practical
utility of this layered approach is subsequently demonstrated through a conceptual biomass supply chain case
study, establishing a rigorous theoretical baseline for ongoing industrial validation.

2 Methods

This study was conducted as an adapted, PRISMA = informed conceptual and thematic synthesis designed to
resolve the central research question regarding the role of ethical Al management in human augmentation and
ecological sustainability within Industry 5.0. To achieve a comprehensive, interdisciplinary analysis that spans
economic theory, organizational governance, and applied circular logistics, the methodology executes a multi-
stage qualitative screening protocol structured across the core reporting principles of the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) statement (Page et al., 2021). The selection of a
PRISMA, informed conceptual review methodology ensures that the identification, screening, eligibility
assessment, and inclusion of the scientific corpus remain completely transparent, objective, and reproducible. As
illustrated by the structural process in Fig. 1, this qualitative framework tracks the systematic filtering of literature
from broad initial database queries down to a highly specialized core sample of managerially focused publications,
establishing a rigorous protocol even though exact database record tallies are not reported.

Figure 1 PRISMA 2020 flow diagram template for systematic reviews

Identification of new studies via databases and registers

Studies included in previous  Records identified from*: Records removed before Records identified from:
version of review (n=) Databases (n=) — screening: Websites (n=)
Reports of studies included Registers (n=) Duplicate records Organisations (n=)
in previous version of removed (n=) Citation searching (n=) etc
review (n=) Records marked as
ineligible by automation
tools (n=)
Records removed for

other reasons (n=)

Records screened (n=) — Records excludedt (n=)

! !

Reports sought for retrieval —» Reports not retrieved (n=) Reports sought for retrieval —» Reports not retrieved (n=)

(n=) (n=)
Reports assessed for Reports excluded: Reports assessed for Reports excluded:
eligibility (n=) — Reason1(n=) eligibility (n=) — Reason 1(n=)
Reason 2 (n=) Reason 2 (n=)
l Reason 3 (n=) etc Reason 3 (n=) etc
New studies included in
review (n=)
Reports of newincluded
studies (n=)
*Consider, if feasible to do so, reporting the number of records identified from each database or register
l searched (rather than the total number across all databases/registers)
tif automation tools were used, indicate how many records were excluded by a human and how many were
Total studies included in excluded by automation tools
. 5 review (n=)
Reports of total included
studies (n=)

Source: Page et al. (2021)

To bridge the gap between high-level literature screening and concrete operational reality, the conceptual
synthesis phase maps the selected literature against two established, domain specific evaluation models. First,
technical efficiency and operational workflows are categorized using the five-stage supply chain decision model
developed by Mafakheri and Nasiri (2013), which divides biomass logistics into harvesting, pre-treatment, storage,
transport, and energy conversion.
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Figure 2 Conceptual framework of sustainability and ethical challenges in Al-driven biomass supply chains

Harvesting
S: land use
S: biodiversity loss
E: food vs fuel
E: farmers' rights

Pre-treatment
S: energy intensity
E: fair resource use
Al: ML optimization

-
Storage
S: biomass degradation
E: resource losses
Al predictive analytics

Transport
S: GHG emissions
E: transparency
Al routing
Al digiral twins

-

Energy Conversion
S: process emissions
E: equitable benefits
Al: smart process control

AL GIS
Al: remote sensing

Outcomes

lower GHG emissions
rural development
resilient supply chains
transparency
efficiency

Source: Author’s own elaboration based on the reviewed literature in this paper

Notes: S = Sustainability; E = Ethical; Al = Artificial Intelligence
Second, the socio-technical and land use friction points identified in the corpus are critically evaluated using
the normative 6-point ethical matrix proposed by the Nuffield Council on Bioethics (2011). By embedding these
structured industrial and moral frameworks directly into the qualitative synthesis phase of the PRISMA protocol,
the methodology moves beyond simple thematic grouping, providing a rigorous analytical baseline capable of
answering the core research question through clear, logical linkages between the systematic selection process and
the upcoming conceptual results.

Figure. 3 Al-driven decision-making framework in biomass supply chains

Input Data

Biomass availability (yield, residues)
Energy demand
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Weather & climate data

Storage conditions and constraints

!
Al & Analytical Models

Machine Learning: yield prediction, demand forecasting
Optimization: route optimization, facility location (MILP)
Digital tools: digital twins

Predictive analytics

!

Decision-Making Layer

Biomass supply planning

Transport routing and logistics
Inventory and storage management
Conversion facility scheduling

Infrastructure location planning

!

Sustainability Outcomes

Lower GHG emissions
Reduced costs

Higher efficiency
Supply chain resilience

Transparency & traceability

Source: Author’s own elaboration based on the reviewed literature in this paper
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Data sources and selection criteria - To address the central research question, literature harvesting was executed
across the Web of Science, Scopus, and Google Scholar databases, systematically limited to peer-reviewed articles
and conference papers published after 2020 to capture contemporary advancements in generative models and
machine learning. Inclusion criteria required: 1) direct relevance to both Al and economic/management concepts;
2) publication in recognized peer-reviewed venues; and 3) full text availability in English. The search query
utilized intersecting keyword strings: "artificial intelligence" AND "business economics” OR "innovation" OR
"firm performance" OR "bioeconomy" OR "biofuel" OR "bioenergy" OR "yeast". To ensure a comprehensive
interdisciplinary scope, these sources were integrated with specialized technical and economic bioeconomy
publications selected based on their direct relevance to sustainability and precision farming. Selection bias was
mitigated by intersecting databases and enforcing strict exclusion criteria: 1) studies published before 2020; 2)
editorials, book reviews, or grey literature; 3) articles focusing purely on technical coding or software
implementation without discussing managerial or business implications; and 4) publications not available in
English.

Data processing - The processing of the literature corpus followed a PRISMA -informed funnel distillation.
The initial database search yielded approximately 217 unique records. A rigorous two step screening followed:
first, a title and abstract review led to the exclusion of 102 documents that failed to meet discipline or quality
criteria. Second, the remaining 115 records were assessed for deep conceptual relevance, resulting in the exclusion
of 74 studies that were purely technical or outside the macroeconomic scope. This systematic filtering isolated a
final corpus of 21 core business economics publications. This core was subsequently combined with 20 high impact
technical and economic sources focused on precision agriculture and applied bioenergy. In total, 41 distinct peer-
reviewed publications were selected for the final conceptual synthesis, establishing a robust foundation for the
study.

Analytical tools - The primary analytical tool employed was inductive conceptual thematic analysis, mirroring
the systematic phases of grounded theory. The 41 sources corpus was managed manually to prioritize intellectual
synthesis over automated mapping across a three-stage process. First, key mechanisms, such as resource
augmentation, organizational agility, cost structure transformation, genetic editing, and supply chain tracing were
subjected to open coding, allowing descriptive labels to emerge directly from the text segments. Second, these
initial codes were compared, refined, and merged based on conceptual symmetry to construct overarching
conceptual clusters (e.g., Al as a Shift in Production Factors and Al and Sustainability in the Supply Chain). Third,
these conceptual clusters were validated against the primary research question to confirm conceptual relevance
and ensure analytical depth and methodological transparency.

Interpretation - The final stage involved the conceptual interpretation and synthesis of the developed clusters
across both the business economics and bioeconomy streams of literature. This phase focused on establishing
explicit linkages and structural intersections between the synthesized themes, specifically mapping how traditional
exogenous inputs convert into endogenous, data driven value creation. To ground this interpretation in operational
reality, the clusters were mapped against the five-stage supply chain decision model (harvesting, pre-treatment,
storage, transport, energy conversion) established by Mafakheri and Nasiri (2013), and the normative 6-point
ethical matrix proposed by the Nuffield Council on Bioethics (2011). The credibility of the findings rests on the
transparency of this thematic synthesis, which maps the practical applications connecting ethical Al management
to sustainable development in the bioeconomy.

3 Research results

The analysis of recent literature reveals several distinct, yet interconnected, research clusters. The presentation of
these findings is structured to directly address RQ1 defined in the Introduction. The primary themes identified are
(1) The 3-Pillar Framework for Ethical Al Management in Enterprise Performance, and (2) Sustainability
and Ethical Challenges in Biomass Supply Chains.

The 3-Pillar Framework for Ethical Al Management in Enterprise Performance

The systematic synthesis of the collected literature demonstrates that the integration of Artificial Intelligence
(Al) into corporate operations is fundamentally shifting business economics from exogenous technical progress to
data-driven endogenous value creation (Rahmani, Rezadeh, Haghparast, Chang, & Ting, 2023). Rather than
treating Al as a traditional, isolated capital upgrade, contemporary management requires a structured,
multidimensional architecture to navigate the thin boundary between predatory labour dehumanization and
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cognitive augmentation (Bauwens & Batisti¢, 2025). This structural transformation is mapped across three vital
operational layers: the Systemic, Applicational, and Ethical pillars.

At the systemic level, Al acts as the primary information aggregator, systematically reducing informational
asymmetry and workflow entropy within the corporate hierarchy (Koukouvinou & Holmstrom, 2024). Bounded
rationality has historically restricted human managers when tracking turbulent market variables or massive
datasets, often introducing cognitive biases into risk mitigation strategies (Alomari & Hindawi, 2025). Al systems
overcome these cognitive constraints by deploying advanced decision canvas approaches, converting unstructured
data streams into predictive market insights and highly optimized strategic choices (Bagchi & Sharma, 2026).
Furthermore, these intelligent decision support architectures allow for dynamic risk adjustment, real time variance
monitoring, and proactive crisis modelling across multi-tiered integrated management systems (Ispas, Mironeasa,
Severin, Cerlinca, & Mironeasa, 2025). The successful processing of these complex information flows ultimately
depends on a combination of environmental, organizational, and individual determinants that dictate an enterprise's
structural absorption capacity (KUZIOR et al., 2023).

However, a critical socio-technical risk identified in the literature is the "Black Box" phenomenon, where
algorithmic data processing remains entirely opaque to human operators, severely undermining employee and
consumer trust (De Lucas Lopez, Gorneanu, Yela Aranega, & Gallego Martin, 2026). In alignment with
contemporary regulatory landscapes, specifically the European Union Al Act, the findings indicate that ethical
management must enforce Explainable Al (XAI) architectures to protect fundamental rights (Gstrein, Haleem, &
Zwitter, 2024; Kusche, 2024). This structural shift moves corporate governance away from blind technological
solutionism and toward auditable data practices (BARROS et al., 2026). Ensuring that algorithmic choices are
transparent and verifiable allows enterprise leaders to trust Al-generated recommendations, converting regulatory
compliance from an operational burden into a verifiable competitive advantage (Souza, De Araujo Wanderley, &
Braga de Aguiar, 2025; Zhong, 2024).

The Applicational Pillar governs the physical and digital execution of automated choices, representing an
explicit multiplier of total factor productivity within operations research (Gupta et al., 2022). Within this
operational layer, the economic value of digital transformation shifts from simple task automation to a
comprehensive restructuring of enterprise cost architectures, change management models, and systemic open
innovation processes (Burggraf, Wagner, Samannshausen et al., 2024; Kuzior, Sira, & Brozek, 2023; Mainardi,
2025). This macroeconomic dynamic can be integrated into a modified corporate production function: Y =

A(AD -K* - LB,

Where Y represents total enterprise output, K represents capital inputs, L represents human labour inputs, and
A(Al) represents the technology driven efficiency parameter directly augmented by Al management. Rather than
utilizing algorithms to aggressively substitute the labour input (L) a strategy that collapses organizational
knowledge, creates hidden structural vulnerabilities, and degrades long-term institutional capability, the
framework demonstrates that optimizing the scaling parameter 4(41) drives exponential increases in marginal
labour productivity and structural agility (Barros, Pimentel, & Vaz, 2026; Zamani, Smyth, Gupta et al., 2023).

To maintain strict operational safety, quality control, and legal accountability during this transformation, the
corporate body must structurally integrate explicit human-machine collaboration protocols, guaranteeing that
automated agents function under rigorous Human-in-the-loop (HITL) frameworks (Haesevoets, De Cremer,
Dierckx, & Van Hiel, 2021). Furthermore, the operational deployment of these automated agents requires a
proactive SWOT based risk management strategy to monitor system capabilities and mitigate data vulnerabilities
(Humble, 2024).

The Ethical Pillar establishes the moral philosophy, corporate social responsibility (CSR), and cultural
boundaries of digital transformation, serving as a vital shield against corporate dehumanization (Ferrell & Ferrell,
2024). The synthesized corpus reveals that when autonomous Al agents are deployed exclusively for rapid labour
substitution and cost minimization, they strip human operators of cognitive agency, trigger widespread employee
alienation, and undermine the social legitimacy of the firm (Park, 2026; Wang & Zhang, 2026). Ethical
management actively averts this outcome by utilizing Al strictly for resource and cognitive augmentation rather
than predatory displacement (Gélinas, Sadreddin, & Vahidov, 2022). By delegating hazardous, repetitive, and low
cognitive tasks to automated workflows, the enterprise achieves cognitive offloading, liberating the human
workforce to reallocate their time toward high-value creative problem solving, strategic innovation, and complex
relationship management.
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Furthermore, the findings indicate that long-term sustainability depends on the enterprise actively reinvesting
a portion of the efficiency gains, the Al dividend directly into continuous human capital upskilling and Green
Innovation (Che, Liu, Wang, & Wang, 2026). This strategic feedback loop ensures that computational speed,
personal data privacy, and absolute respect for human dignity coexist in a resilient corporate ecosystem (Chen,
Jaffari, Muzaffar, & Rahman, 2026; Weinbaum & Kamp, 2025).

The structural utility of this three-pillar framework becomes clear when moving from general enterprise theory
to specific applications within the circular bioeconomy. The Systemic, Applicational, and Ethical pillars do not
operate in isolation; instead, they serve as the direct strategic parameters needed to govern complex, data heavy
sustainable resource loops. As industries transition away from linear, fossil fuel dependencies, the management of
localized supply networks faces massive socio-technical and operational friction points. The transition to Industry
5.0 ultimately demands a value driven enterprise governance model that redefines the integration of Artificial
Intelligence within these networks to prevent labour dehumanization and transform algorithmic deployment into
a catalyst for human augmentation, continuous upskilling, and green innovation.

To demonstrate how this macro architectural model functions in a live environment, the following analysis
applies these exact parameters to a biomass supply network. Through this application, the analytical focus shifts
from abstract corporate governance to concrete logistical realities, mapping the organizational "brain" onto spatial-
temporal feedstock data tracking, the corporate "body" onto mathematical route optimization, and the
organizational "soul" onto the critical mitigation of socio-ecological land use conflicts. This case study confirms
that as the modern economy shifts toward biological resources, transparent human-machine collaboration is
essential for managing operational data chaos and protecting ecological boundaries. Ultimately, modern leaders
must internalize that Al is not replacing the human workforce, but rather expanding its capabilities, building a
sustainable future where digital efficiency and absolute respect for human dignity coexist in a resilient corporate
ecosystem.

Sustainability and Ethical Challenges in Biomass Supply Chains

While the strategic architecture of the three-pillar model provides a clear macroeconomic foundation for
enterprise governance, its practical utility must be validated within complex, resource dependent operating
environments. The emerging circular bioeconomy serves as the ultimate testing ground for this framework, forcing
an intersection between digital efficiency and physical ecological boundaries. Translating abstract management
theory into concrete logistical realities requires shifting from general corporate governance to sector specific
operational variables. Within this context, the organizational "brain" must govern highly chaotic environmental
data streams, the corporate "body" must optimize material resource allocation, and the organizational "soul" must
safeguard socio-ecological values against predatory exploitation.

The urgency of this multi pillar application is underscored by the fact that the significant increase in
transportation fuel consumption and accompanying environmental degradation has intensified global concerns
regarding finite crude oil reserves, accelerating a strategic macro shift toward renewable energy alternatives
(Ashnani, 2014). Bioenergy is promoted primarily due to its potential to reduce fossil fuel dependence, lower
greenhouse gas (GHG) emissions, decrease import dependency and support job creation and income in rural areas.
However, in recent years growing awareness has emerged that energy crop production may have far reaching
negative environmental and socio-economic impacts if natural and socioeconomic constraints are not respected
(Erb et al., 2012). Similarly, Kerckhoffs and Renquist (2012) note that biomass sources for both food and biofuels
need to be produced sustainably, while also highlighting the ethical issue of competition between food production
and biofuel production for agricultural land.

In the biomass conversion stage, decision makers need to deal with a wide range of complex operational and
strategic decisions, including location planning for conversion facilities, selection of conversion technology, and
capital and operational investment planning.

Mafakheri and Nasiri (2013) categorize biomass supply chain decision problems into five main areas: (1)
biomass harvesting and collection; (2) biomass pre-treatment; (3) biomass storage; (4) biomass transport; (5)
biomass energy conversion. The Al-driven decision-making processes in biomass supply chains are illustrated in
Figure 3 in the methods.

As mentioned before, current biofuels give rise to a number of social and ethical concerns, and the new
approaches to biofuels development and production are also likely to be controversial. Therefore, there are six
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ethical principles proposed which can be used to evaluate biofuels development and guide policy making. These
principles are as follows: (1) biofuels development should not be at the expense of people’s essential rights; (2)
biofuels should be environmentally sustainable; (3) biofuels should contribute to a net reduction of total GHG
emissions and not exacerbate global climate change; (4) biofuels should develop in accordance with trade
principles that are fair and recognise the rights of people to just reward; (5) costs and benefits of biofuels should
be distributed in an equitable way; (6) a potential duty to develop biofuels if they meet ethical principles and are
effective in mitigating climate change, depending on key economic and governance considerations (Nuffield
Council on Bioethics, 2011). However, despite these ethical guidelines, levels of optimism bias in the biofuel
industry are high, leading to unrealistic expectations from complex technologies and questionable claims about
the quantity of resource available (Axon and Darton, 2024).

In order to achieve global deployment of bioenergy in line with net zero emissions targets, the use of advanced
and emerging tools and techniques like artificial intelligence, machine learning, remote sensing and GIS, Life
Cycle Assessment and Bioenergy with Carbon Capture and Storage are widely recommended (Hiloidhari et al.,
2023). According to Streimikiené¢ (2025), the integration of Industry 4.0 and Artificial Intelligence (AI)
technologies has significantly transformed global supply chain operations, with an increasing emphasis on
sustainability as a strategic priority. Additionally, Al is a relevant technology with the Resource-Based View, as
it can act as a source of competitive advantage by improving both supply chain transparency and corporate
sustainability performance (De Sousa Jabbour et. al, 2025). Likewise, Samuels (2025) notes that Al integration
significantly improves supply chain management by improving demand forecasting, inventory management, and
overall decision-making capabilities. For example, machine learning (ML) provides dynamic and data-driven
solutions that enhance decision-making by enabling the prediction of biomass yields, forecasting supply and
demand, optimizing logistics and facility location, and improving the efficiency of conversion processes (Razmi
et al., 2025). According to Zhao et al. (2024), ML supports strategic, operational, and tactical planning and
decision-making in this field and can enhance the environmental and economic performance of biomass supply
chains. Gonzalez and Wang (2026) also believe that Al technologies, such as digital twins and ML, improve
demand forecasting, real-time routing, and cargo consolidation, leading to enhanced prediction accuracy for
transport costs thus the integration of Al and multimodal networks builds resilient and sustainable biomass supply
chains. However, Wellbrock et al. (2025) point out that, although Al enhances operational efficiency and process
optimization, its use also raises significant ethical concerns, particularly regarding data privacy, transparency, and
bias. Similarly, Yang et al. (2025) highlight that the adoption of Al may not benefit all members of the supply
chain and could negatively impact social welfare. Thus, Raikar et al. (2026) suggest that Al systems should adopt
ethical principles, such as fairness, transparency, and sustainability in supply chain management. These ethical
challenges are particularly relevant in biomass supply chains, where findings reported by Omotayo et al. (2025)
emphasize the need for the equitable, socially responsible, and sustainable deployment of Al in agriculture,
highlighting the importance of stakeholder trust and societal acceptance.

4 Conclusion and Summary

The empirical and conceptual findings derived from the analysis of the literature demonstrate a deep, operational
interdependence between the three-pillar framework for ethical artificial intelligence management and the complex
logistics of sustainable biomass supply chains. These two distinct bodies of research do not exist in isolation, as
the systemic, applicational, and ethical boundaries established in enterprise theory serve as the direct strategic
parameters required to govern the data heavy, circular loops of the modern bioeconomy. When industries transition
away from linear, fossil fuel dependencies, the management of localized biological networks encounters massive
socio-technical friction points that cannot be resolved through simple technological solutionism. To bridge this
gap, the macro architectural layers of the organic model translate directly into the five distinct operational stages
of biomass supply chain decision-making, which include harvesting, pre-treatment, storage, transport, and energy
conversion.

This study executed an adapted, PRISMA-informed conceptual and thematic synthesis of 37 core scientific
publications to examine the evolving role of ethical Artificial Intelligence management during the industrial
transition to Industry 5.0. By confining the analytical scope strictly to the domain of Managerial and Business
Economics, the investigation established a clear strategic baseline for understanding how the rapid deployment of
autonomous Al agents alters classic firm performance, cost architectures, and supply chain logistics without
succumbing to technological solutionism or operational dehumanization. The resulting synthesis validated a
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cohesive management architecture that bridges the gap between abstract corporate social responsibility and
practical corporate operations, modelling the modern enterprise after the structural layers of an organism.

Systemically, the framework models Al as the organizational brain, employing advanced decision canvas
approaches and information aggregation to mitigate workflow entropy and the bounded rationality of human
leaders. In absolute compliance with the strict regulatory boundaries of the European Union Al Act, this pillar
mandates the structural integration of Explainable Al architectures to ensure that algorithmic processing remains
transparent, verifiable, and auditable. Applicationally, the model treats machine learning integration as the
organizational body, functioning as an explicit technology driven efficiency parameter within a modified corporate
production function. Rather than utilizing algorithms to aggressively substitute human labour, this layer optimizes
total factor productivity and marginal labour efficiency under strict Human in the loop safety and quality protocols.
Ethically, the organizational soul establishes the vital moral boundary against workplace dehumanization by using
Al strictly for cognitive offloading. Delegating hazardous and repetitive workflows to automated agents allows
the human workforce to reallocate cognitive resources toward high-value creative problem solving and innovation,
while ensuring that a portion of the efficiency gains, the Al dividend is actively reinvested into human capital
upskilling and Green Innovation.

The cross-thematic integration of these results demonstrated that these strategic parameters map directly onto
the five distinct operational stages of biomass supply chain decision-making, harvesting, pre-treatment, storage,
transport, and energy conversion established by Mafakheri and Nasiri (2013). As modern industries distance
themselves from fossil fuel dependencies and transition toward biological resources, managing localized biomass
supply networks introduces massive data, logistical, and socio-technical friction points. The synthesis
demonstrated that the organizational brain processes the chaotic spatial temporal data of distributed biological
feedstocks through Geographic Information Systems and Digital Twins. Simultaneously, the corporate body
physically optimizes transportation logistics and lowers greenhouse gas emissions by executing Mixed Integer
Linear Programming for route and facility allocation. Finally, the organizational soul relies on normative
evaluation frameworks, such as the 6-point matrix proposed by the Nuffield Council on Bioethics (2011), to
navigate severe socio-ecological trade-offs, particularly the critical land use competition between food security
and biofuel production, thereby securing fair trade and equitable benefit distribution in rural economies.

In conclusion, the integration of Artificial Intelligence within Industry 5.0 and the emerging bioeconomy
demands value driven enterprise governance that views technology not as an instrument for predatory labour
displacement, but as an engine for human augmentation and ecological accountability. Modern organizational
leaders must internalize that long-term corporate resilience relies on a unified framework where data visibility,
computational velocity, and absolute respect for human dignity operate safely within planetary and ethical limits.
While this conceptual synthesis provides a rigorous theoretical baseline, the rapidly evolving nature of autonomous
systems means that the true boundaries of human-machine collaboration remain an open question. To advance
beyond these theoretical limitations, the next logical step requires moving this multi-pillar architecture from
conceptual modelling to empirical, live environment validation. This will be achieved through active collaboration
with primary industrial partners, including international technology providers such as IBM, high-capacity
automation developers like Miihlbauer Technologies, and advanced automotive manufacturing facilities such as
Jaguar Land Rover (JLR) in Nitra, Slovakia, to test, refine, and validate these ethical parameters against real world
industrial metrics.

Acknowledgement

This paper was supported by the Ministry of Education, Science, Research and Sport of the Slovak Republic under
project VEGA no. 1/0731/25

References

Alomari, K., & Hindawi, R. (2025). The role of artificial intelligence in managerial decision-making: Does emo-
tional intelligence matter? International Journal of Advanced and Applied Sciences, 12, 63—69.
https://doi.org/10.21833/ijaas.2025.08.006

Ashnani, M. H. M., Johari, A., Hashim, H., & Hasani, E. (2014). A source of renewable energy in Malaysia, why
biodiesel? Renewable and Sustainable Energy Reviews, 35, 244-257.
https://doi.org/10.1016/j.rser.2014.04.001

Axon, C., & Darton, R. (2024). A systematic evaluation of risk in bioenergy supply chains. Sustainable Production
and Consumption, 47, 128—144. https://doi.org/10.1016/j.spc.2024.03.028

183


https://doi.org/10.21833/ijaas.2025.08.006
https://doi.org/10.1016/j.rser.2014.04.001
https://doi.org/10.1016/j.spc.2024.03.028

Bagchi, S. N., & Sharma, R. (2026). Managerial decision-making and Al: A decision canvas approach. Business
Horizons, 69(1), 55-66. https://doi.org/10.1016/j.bushor.2024.12.001

Barros, R. S., Pimentel, L., & Vaz, E. (2026). Implementing a performance management system in a public organ-
isation: barriers and outcomes. Journal of Applied Accounting Research, 27(6), 1-21.
https://doi.org/10.1108/JAAR-05-2024-0168

Bauwens, R., & Batisti¢, S. (2025). The present and future of artificial intelligence in people management research:
A bibliometric approach. BRQ Business Research Quarterly, 28(4), 768-787.
https://doi.org/10.1177/23409444251341326

Burggrif, P., Wagner, J., SaBmannshausen, T., et al. (2024). Al-artifacts in engineering change management — a
systematic literature review. Research in Engineering Design, 35, 215-237. https://doi.org/10.1007/s00163-
023-00430-6

Che, S., Liu, C., Wang, J., & Wang, Jun (2026). Can artificial intelligence drive enterprise green management
innovation? A new perspective on harnessing intelligence. Technology in Society, 85, 103156.
https://doi.org/10.1016/j.techsoc.2025.103156

Chen, X., Jaffari, A. A., Muzaffar, A., & Rahman, N. (2026). Integrating explainable Al and corporate social
responsibility for sustainable practices. Technological Forecasting and Social Change, 223, 124444,
https://doi.org/10.1016/j.techfore.2025.124444

De Lucas Lopez, A. P., Gorneanu, A. E., Yela Aranega, A., & Gallego Martin, L. (2026). Ethics, Transparency,
and Consumer Trust in Al-Enabled Pricing: Implications for Sustainable Technology Entrepreneurship and
Economic Policy. Sustainable Technology and Entrepreneurship, 5(2), 100131.
https://doi.org/10.1016/j.stae.2026.100131

De Sousa Jabbour, A. B. L., Laguir, L., Stekelorum, R., & Gupta, S. (2025). The nexus of artificial intelligence and
sustainability performance: Unveiling the impact of supply chain transparency and customer pressure on ethi-
cal conduct. Journal of Environmental Management, 379, 124847. https://doi.org/10.1016/].jen-
vman.2025.124847

Erb, K., Haberl, H., & Plutzar, C. (2012). Dependency of global primary bioenergy crop potentials in 2050 on food
systems, yields, biodiversity conservation and political stability. Energy Policy, 47(4), 260-269.
https://doi.org/10.1016/j.enpol.2012.04.066

Ferrell, O. C., & Ferrell, L. (2024). Building a Better World: The Role of Al Ethics and Social Responsibility.
Journal of Macromarketing, 44(4), 928-935. https://doi.org/10.1177/02761467241285793

Gélinas, D., Sadreddin, A., & Vahidov, R. (2022). Artificial Intelligence in Human Resources Management: A
Review and Research Agenda. Pacific Asia Journal of the Association for Information Systems, 14(6), 1.
https://doi.org/10.17705/1pais. 14601

Gonzalez, J., & Wang, J. (2026). Optimizing biomass feedstock logistics using Al for integrated multimodal
transport in bioenergy and bioproduct Systems: A review. Logistics, 10(3), 54. https://doi.org/10.3390/logis-
tics10030054

Gstrein, O. J., Haleem, N., & Zwitter, A. (2024). General-purpose Al regulation and the European Union Al Act.
Internet Policy Review, 13(3), 1-26. https://doi.org/10.14763/2024.3.1790

Gupta, S., Modgil, S., Bhattacharyya, S., et al. (2022). Artificial intelligence for decision support systems in the
field of operations research: review and future scope of research. Annals of Operations Research, 308, 215—
274. https://doi.org/10.1007/s10479-020-03856-6

Haesevoets, T., De Cremer, D., Dierckx, K., & Van Hiel, A. (2021). Human-machine collaboration in managerial
decision making. Computers in Human Behavior, 119, 106730. https://doi.org/10.1016/j.chb.2021.106730

Hiloidhari, M., Sharno, M. A., Baruah, D., & Bezbaruah, A. N. (2023). Green and sustainable biomass supply
chain for environmental, social and economic benefits. Biomass and Bioenergy, 175, 106893.
https://doi.org/10.1016/j.biombioe.2023.106893

Humble, N. (2024). Risk management strategy for generative Al in computing education: how to handle the
strengths, weaknesses, opportunities, and threats? International Journal of Educational Technology in Higher
Education, 21, 61. https://doi.org/10.1186/s41239-024-00494-x

Ispas, L., Mironeasa, C., Severin, T.-L., Cerlinca, D.-A., & Mironeasa, S. (2025). Artificial Intelligence Applica-
tions in Risk Management Within Integrated Management Systems: A Review. Systems, 13(11), 967.
https://doi.org/10.3390/systems 13110967

Kerckhoffs, H., & Renquist, R. (2012). Biofuel from plant biomass. Agronomy for Sustainable Development,
33(1), 1-19. https://doi.org/10.1007/s13593-012-0114-9

184


https://doi.org/10.1016/j.bushor.2024.12.001
https://doi.org/10.1108/JAAR-05-2024-0168
https://doi.org/10.1177/23409444251341326
https://doi.org/10.1007/s00163-023-00430-6
https://doi.org/10.1007/s00163-023-00430-6
https://doi.org/10.1016/j.techsoc.2025.103156
https://doi.org/10.1016/j.techfore.2025.124444
https://doi.org/10.1016/j.stae.2026.100131
https://doi.org/10.1016/j.jenvman.2025.124847
https://doi.org/10.1016/j.jenvman.2025.124847
https://doi.org/10.1016/j.enpol.2012.04.066
https://doi.org/10.1177/02761467241285793
https://doi.org/10.17705/1pais.14601
https://doi.org/10.3390/logistics10030054
https://doi.org/10.3390/logistics10030054
https://doi.org/10.14763/2024.3.1790
https://doi.org/10.1007/s10479-020-03856-6
https://doi.org/10.1016/j.chb.2021.106730
https://doi.org/10.1016/j.biombioe.2023.106893
https://doi.org/10.1186/s41239-024-00494-x
https://doi.org/10.3390/systems13110967
https://doi.org/10.1007/s13593-012-0114-9

Koukouvinou, P., & Holmstrom, J. (2024). AI Management Beyond Myth and Hype: A Systematic Review and
Synthesis of the Literature. Pacific Asia Journal of the Association for Information Systems, 16(2), 1.
https://doi.org/10.17705/1pais.16201

Kusche, 1. (2024). Possible harms of artificial intelligence and the EU Al act: fundamental rights and risk. Journal
of Risk Research, 1-14. https://doi.org/10.1080/13669877.2024.2350720

Kuzior, A., Sira, M., & Brozek, P. (2023). Use of Artificial Intelligence in Terms of Open Innovation Process and
Management. Sustainability, 15(9), 7205. https://doi.org/10.3390/sul5097205

Mafakheri, F., & Nasiri, F. (2013). Modeling of biomass-to-energy supply chain operations: Applications, chal-
lenges and research directions. Energy Policy, 67, 116—126. https://doi.org/10.1016/j.enpol.2013.11.071

Mainardi, I. (2025). Change management: artificial intelligence (Al) at the service of public administrations. A/ &
Society, 40, 3953-3981. https://doi.org/10.1007/s00146-024-02136-2

Omotayo, A. O., Adediran, S. A., Omotoso, A. B., Olagunju, K. O., & Omotayo, O. P. (2025). Artificial intelli-
gence in agriculture: ethics, impact possibilities, and pathways for policy. Computers and Electronics in Agri-
culture, 239, 110927. https://doi.org/10.1016/j.compag.2025.110927

Park, M. J. (2026). Generative Al and responsible supply chains: When sustainability gains undermine social
legitimacy. Technology in Society, 85, 103240. https://doi.org/10.1016/j.techsoc.2026.103240

Raikar, T., Ezeugboaja, F., Bussa, S., Upadhyay, H., & Kalaru, P. (2026). Ethics of Al-based supply chain opti-
mization: a better balance between efficiency and fairness. Future Technology, 5(2), 281-296.
https://fupubco.com/futech/article/view/831

Razmi, S., Mirzaee, H., Kumar, G., & Sowlati, T. (2025). Applications of machine learning for decision support
in biomass supply chains: A systematic review. Computers & Chemical Engineering, 205, 109451.
https://doi.org/10.1016/j.compchemeng.2025.109451

Samuels, A. (2025). Examining the integration of artificial intelligence in supply chain management from Industry
4.0 to 6.0: a systematic literature review. Frontiers in Artificial Intelligence, 7, 1477044.
https://doi.org/10.3389/frai.2024.1477044

Souza, G. H. C., De Araujo Wanderley, C., & Braga de Aguiar, A. (2025). The influence of artificial intelligence
(AI) transparency on Al acceptance in managerial decision-making. Journal of Management Control.
https://doi.org/10.1007/s00187-025-00396-7

Streimikien¢, D., Bathaei, A., & Streimikis, J. (2025). Enhancing sustainable global supply chain performance: a
Multi-Criteria Decision-Making-Based approach to industry 4.0 and Al integration. Sustainability, 17(10),
4453. https://doi.org/10.3390/sul17104453

Wang, S., & Zhang, H. (2026). Industrial information integration through autonomous Al agents: paradoxical
effects on transparency, dehumanization, and responsible retail operations. Journal of Industrial Information
Integration, 51, 101089. https://doi.org/10.1016/].jii.2026.101089

Weinbaum, N., & Kamp, R. (2025). Improving data quality and privacy in Al systems used for employee data
processing. Journal of Data Protection & Privacy, 8(2). https://doi.org/10.69554/CVEZ5008

Wellbrock, W., Malinovska, M., & Ludin, D. (2025). Ethical implications and potential opportunities and risks of
artificial intelligence in supply chain management. https://doi.org/10.1007/s43621-025-01808-3

Yang, Y., Yi, C,, Li, H,, Dong, X., Yang, L., & Wang, Z. (2025). An analysis on the role of artificial intelligence
in green supply chains. Technological Forecasting and Social Change, 217, 124169.
https://doi.org/10.1016/j.techfore.2025.124169

Zhao, J., Wang, J., & Anderson, N. (2024). Machine learning applications in forest and biomass supply chain
management: a review. [International Journal of Forest Engineering, 35(3), 371-380.
https://doi.org/10.1080/14942119.2024.2380230

Zhong, H. (2024). Implementation of the EU Al act calls for interdisciplinary governance. Al Magazine, 45(3),
333-337. https://doi.org/10.1002/aaai.12183

Zamani, E. D., Smyth, C., Gupta, S., et al. (2023). Artificial intelligence and big data analytics for supply chain
resilience: a systematic literature review. Annals of Operations Research, 327, 605-632.
https://doi.org/10.1007/s10479-022-04983-y

185


https://doi.org/10.17705/1pais.16201
https://doi.org/10.1080/13669877.2024.2350720
https://doi.org/10.3390/su15097205
https://doi.org/10.1016/j.enpol.2013.11.071
https://doi.org/10.1007/s00146-024-02136-2
https://doi.org/10.1016/j.compag.2025.110927
https://doi.org/10.1016/j.techsoc.2026.103240
https://fupubco.com/futech/article/view/831
https://doi.org/10.1016/j.compchemeng.2025.109451
https://doi.org/10.3389/frai.2024.1477044
https://doi.org/10.1007/s00187-025-00396-7
https://doi.org/10.3390/su17104453
https://doi.org/10.1016/j.jii.2026.101089
https://doi.org/10.69554/CVEZ5008
https://doi.org/10.1007/s43621-025-01808-3
https://doi.org/10.1016/j.techfore.2025.124169
https://doi.org/10.1080/14942119.2024.2380230
https://doi.org/10.1002/aaai.12183
https://doi.org/10.1007/s10479-022-04983-y

Title: ETIKA V 21. STOLETI: Sbornik vybranych p¥ispévki z 5.ro¢niku mezinarodni
védecké konference

Publisher/ ed.: University of South Bohemia in Ceské Budg&jovice, Faculty of Economics
ISBN: 978-80-7694-175-5
Pages 191

First edition

ISBN 978-80-7694-175-5

97/7/8807/67941755



	předek 26
	Etika v 21. století: Sborník vybraných příspěvků z 5. ročníku mezinárodní vědecké konference
	Vědecký výbor konference
	Organizační výbor konference
	Editor

	ÚVODNÍ SLOVO-prof. Vaněček-upr
	2_Gál-upr
	3_KOVÁCS
	4_Podmanická-upr-str
	Profesijná etika účtovného odborníka a jej význam pri poskytovaní a overovaní informácií o udržateľnosti
	1 Úvod
	2 Metodika
	3 Výsledky
	3.1 Vykazovanie udržateľnosti vychádzajúce z európskej legislatívy

	4 Záver

	5_Sloupová- upr-str
	6_Veselý-upr-str
	7_Lucia Almakus-upr-str
	8_Bahna-upr-str
	9_ BLÁHOVÁ, RYBOVÁ-emise-upr-str
	10_Buchtele-Pluralism-upr-str
	11_Buchtele_Matoušková_rev-str
	12_ciklamini_str
	13_DJESA-upr-str
	14_Gajdová-upr_str
	15_Gálová-upr-str
	16_Meisarosh-upr-str
	17_Ochekwu+Maresova - upr-str
	18_BlackBox_GlassBox-Okechuk-upr_str
	19_Ochekwu, ethical dimension-upr-str
	20_RYBOVÁEnvironmental-upr-str
	21_Pražáková-upr-str
	1 Introduction
	2 Methods
	3 Research results
	4 Conclusions

	22_SEHEMETEV-upr-str
	23_Šetek-Between-upr-str
	24_Šetek-Ethical-upr-str
	25_Šulanová-upr-str
	26_VANĚČEK-str
	27_ZORÁD_MATEJ_upr-str
	ZADEK 2026


  Y = A  ( A I ) ⋅   K  𝛼 ⋅   L  𝛽


    E U   E T S   2   r e v e n u e s    C Z =   +       E U   E T S   2   E m m i s s i o n  C Z ×   P r i c e   o f   a l l o w a n c e    


  ∆ l n (   R e v e n u e  t )   =   ∆ l n (   P r i c e  t )   +   ∆ l n (   V o l u m e  t )


    R e v e n u e  t =   P r i c e  t ×   V o l u m e  t


  l n (   R e v e n u e  t )   =    ( 0   +    ( 1   l n   (   P r i c e  t )   +     𝛽 2     C o v i d  t   +     𝛽 3     E n e r g y  t   +     u  t


    H  A :   T h e   s e r i e s   i s   s t a t i o n a r y    ( d o e s   n o t   c o n t a i n   a   u n i t   r o o t ) .  


    H  A :   T h e   s e r i e s   i s   s t a t i o n a r y    ( d o e s   n o t   c o n t a i n   a   u n i t   r o o t ) .  


    H 0 : T h e   s e r i e s   i s   n o n − s t a t i o n a r y    ( c o n t a i n s   a   u n i t   r o o t ) .


    H  A :   H e t e r o s c e d a s t i c i t y


    H  A :   H e t e r o s c e d a s t i c i t y


    H 0 :   H o m o s c e d a s t i c i t y


    H  A :   A u t o c o r r e l a t i o n   i s   p r e s e n t .


    H  A :   A u t o c o r r e l a t i o n   i s   p r e s e n t .


    H 0 :   A u t o c o r r e l a t i o n   i s   n o t   p r e s e n t .


  l n (   R e v e n u e  t )   =    ( 0   +    ( 1   l n   (   P r i c e  t )   +     u  t


  V =   𝜎  𝜇   ×   100


  S h a r e   o f   E U   E T S   r e v e n u e s   i n   G D P   ( % ) =   E U   E T S   R e v e n u e s    G D P   ( i n   c u r r e n t   p r i c e s )   ×   100


  R e v e n u e   p e r   c a p i t a   =     E U   E T S   R e v e n u e s  N u m b e r   o f   i n h a b i t a n t s   o f   t h e   C z e c h   R e p u b l i c


  S h a r e   i n   s t a t e   b u d g e t   t a x   r e v e n u e s   ( % )   =     E U   E T S   R e v e n u e s  S t a t e   b u d g e t   t a x   r e v e n u e s ×   100


  S h a r e   i n   t o t a l   r e v e n u e s   o f   t h e   s t a t e   b u d g e t   ( % ) =     E U   E T S   R e v e n u e s  T o t a l   s t a t e   b u d g e t   r e v e n u e s ×   100


  S h a r e   i n   t o t a l   r e v e n u e s   o f   t h e   s t a t e   b u d g e t   ( % ) =     E U   E T S   R e v e n u e s  T o t a l   s t a t e   b u d g e t   r e v e n u e s ×   100


  Y = A  ( A I ) ⋅   K  𝛼 ⋅   L  𝛽


    H 0 :   H o m o s c e d a s t i c i t y


    H  A :   H e t e r o s c e d a s t i c i t y


    H  A :   H e t e r o s c e d a s t i c i t y


    H 0 : T h e   s e r i e s   i s   n o n − s t a t i o n a r y    ( c o n t a i n s   a   u n i t   r o o t ) .


    H  A :   T h e   s e r i e s   i s   s t a t i o n a r y    ( d o e s   n o t   c o n t a i n   a   u n i t   r o o t ) .  


    H  A :   T h e   s e r i e s   i s   s t a t i o n a r y    ( d o e s   n o t   c o n t a i n   a   u n i t   r o o t ) .  


  l n (   R e v e n u e  t )   =    ( 0   +    ( 1   l n   (   P r i c e  t )   +     𝛽 2     C o v i d  t   +     𝛽 3     E n e r g y  t   +     u  t


    R e v e n u e  t =   P r i c e  t ×   V o l u m e  t


  ∆ l n (   R e v e n u e  t )   =   ∆ l n (   P r i c e  t )   +   ∆ l n (   V o l u m e  t )


    E U   E T S   2   r e v e n u e s    C Z =   +       E U   E T S   2   E m m i s s i o n  C Z ×   P r i c e   o f   a l l o w a n c e    


  S h a r e   i n   s t a t e   b u d g e t   t a x   r e v e n u e s   ( % )   =     E U   E T S   R e v e n u e s  S t a t e   b u d g e t   t a x   r e v e n u e s ×   100


  R e v e n u e   p e r   c a p i t a   =     E U   E T S   R e v e n u e s  N u m b e r   o f   i n h a b i t a n t s   o f   t h e   C z e c h   R e p u b l i c


  S h a r e   o f   E U   E T S   r e v e n u e s   i n   G D P   ( % ) =   E U   E T S   R e v e n u e s    G D P   ( i n   c u r r e n t   p r i c e s )   ×   100


  V =   𝜎  𝜇   ×   100


  l n (   R e v e n u e  t )   =    ( 0   +    ( 1   l n   (   P r i c e  t )   +     u  t


    H 0 :   A u t o c o r r e l a t i o n   i s   n o t   p r e s e n t .


    H  A :   A u t o c o r r e l a t i o n   i s   p r e s e n t .


    H  A :   A u t o c o r r e l a t i o n   i s   p r e s e n t .

