EKONOMIKA A MANAZMENT

ECONOMICS AND MANAGEMENT




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

Redak¢éna rada

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

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

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

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

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

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

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

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

Adresa redakcie

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

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

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

EKONOMIKA A MANAZMENT

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

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

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

Datum vydania tohto ¢isla: 31. 07. 2025

ISSN 2454-1028



EKONOMIKA
A
MANAZMENT

Ekonomicka univerzita v Bratislave

Fakulta podnikového manazmentu

Ro¢nik XXII. Cislo 2 Rok 2025



Autori prispevkov
(Authors of Contributions)

Michaela Bednarova

Pablo de Olavide University, Facultad de Ciencias Empresariales, Ctra. de Utrera, 1, 410 13
Sevilla, Spain

e-mail: bednarova.mich@gmail.com

Author's share: 10 %

Vladimir Bolek

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

e-mail: vladimr.bolek@euba.sk

Author's share: 10 %

Diana Gombitova

Bratislava University of Economics and Business, Faculty of Commerce, Department of
Tourism, Dolnozemska cesta 1, 852 35 Bratislava, Slovak Republic

e-mail: diana.gombitova@euba.sk

Author's share: 50 %

Zuzana Hajduova

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

Author's share: 10 %

Jan Holy

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

e-mail: jan.holy@euba.sk

Author's share: 90 %

Zuzana Juhaszova

Bratislava University of Economics and Business, Faculty of Economic Informatics,
Department of Accounting and Auditing, Dolnozemska cesta 1/b, 852 35 Bratislava, Slovak
Republic

e-mail: zuzana.juhaszova@euba.sk

Author's share: 10 %

Roman Lacko

Bratislava University of Economics and Business, Faculty of Commerce, Department of
Tourism, Dolnozemska cesta 1, 852 35 Bratislava, Slovak Republic

e-mail: roman.lacko@euba.sk

Author's share: 40 %



mailto:bednarova.mich@gmail.com
mailto:vladimr.bolek@euba.sk
mailto:diana.gombitova@euba.sk
mailto:zuzana.hajduova@euba.sk
mailto:jan.holy@euba.sk
mailto:zuzana.juhaszova@euba.sk
mailto:roman.lacko@euba.sk

Marko Lydcsa

PwC Slovakia, Protifasistickych bojovnikov 11, 040 01 Kosice, Slovak Republic
e-mail: marko.lyocsa@pwc.com

Author's share: 80 %

Natailia Macova

Bratislava University of Economics and Business, Faculty of Economic Informatics,
Department of Accounting and Auditing, Dolnozemska cesta 1/b, 852 35 Bratislava, Slovak
Republic

e-mail: natalia.macova@euba.sk

Author's share: 90 %

Peter Markovi¢

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

Author's share: 20 %

Marco Pister

Bratislava University of Economics and Business, Faculty of Business Management,
Department of Management, Dolnozemska cesta 1/b, 852 35 Bratislava, Slovak Republic
e-mail: marco.pister@web.de

Author's share: 50 %

Stefan Slavik

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

Author's share: 50 %

Zuzana Uzikova

Bratislava University of Economics and Business, Faculty of Economic Informatics,
Department of Accounting and Auditing, Dolnozemska cesta 1/b, 852 35 Bratislava, Slovak
Republic

e-mail: zuzana.uzikova@euba.sk

Author's share: 90 %



mailto:marko.lyocsa@pwc.com
mailto:natalia.macova@euba.sk
mailto:peter.markovic@euba.sk
mailto:marco.pister@web.de
mailto:stefan.slavik@euba.sk
mailto:zuzana.uzikova@euba.sk

OBSAH
(CONTENTS)

VEDECKE PRISPEVKY
(SCIENTIFIC CONTRIBUTIONS)

Jan Holy, Vladimir Bolek

Adaptivne riadenie v digitalizovanych pracoviskach: kompenzacia proceduralnej
kontroly, regulécie identity a inovacii v multikultirnom prostredi

Adaptive Management in Digitized Workplaces: Compensating for Procedural
Control, Identity Regulation, and Innovation in a Multicultural Environment

Roman Lacko, Diana Gombitova, Zuzana Hajduova

Zhodnotenie technickej efektivnosti cestovného ruchu v krajinach vychodnej Europy
a Balkanu / Evaluation of the technical efficiency in countries of Eastern Europe and
the Balkans

Marko Lydcsa, Peter Markovié¢
Virtual Power Purchase Agreement — financné a uctovné aspekty / Virtual Power
Purchase Agreement — financial and accounting aspects

Zuzana UzZikova, Zuzana Juhaszova
Investment decisions of parent companies in relation to the industry of subsidiaries —
an empirical analysis of consolidated financial statements in Slovakia

PRISPEVKY DO DISKUSIE
(CONTRIBUTIONS TO THE DISCUSSION)

Natalia Macova, Michaela Bednarova
Proliferation of New Technologies into Accounting and Auditing Profession and
Practice

Marco Pister, Stefan Slavik
Proliferation of New Technologies into Accounting and Auditing Profession and
Practice

24

41

62

75

83



VEDECKE PRISPEVKY

SCIENTIFIC CONTRIBUTIONS






Ekonomika a manazment, Vedecky ¢asopis Fakulty podnikového manazmentu Ekonomickej univerzity v Bratislave
rocnik XXII., ¢islo 2, rok 2025, ISSN 2454-1028

Adaptivne riadenie v digitalizovanych pracoviskach: kompenzacia
proceduralnej kontroly, regulacie identity a inovacii v multikultirnom
prostredi
Adaptive Management in Digitized Workplaces: Compensating for
Procedural Control, Identity Regulation, and Innovation in a Multicultural
Environment

Jan Holy, Vladimir Bolek

Abstrakt

Tato Studia skuma konvergenciu digitdlnej transformacie, striktnosti procedurdlnych ramcov
a udrzatelnych manazérskych praktik v globalnych digitalizovanych pracoviskach. Vyskum
prostrednictvom narativneho, interdisciplinarneho pristupu integruje poznatky zvyvoja
technologickych projektov (systéemy pokrocilej asistencie vodica regulované Standardom
ASPICE) so suicasnymi manazérskymi vyzvami. Stidia prostrednictvom teorie komunikativnej
racionality J. Habermasa a konceptu systéemovej adaptability A. Bogdanovova skiuma
kompenzdciu Standardizovaného proceduralneho suladu a digitilneho dozoru s pozZiadavkami
tvkajiicimi sa reguldcie identity, kreativity a kultirnej rozmanitosti. Stidia dalej skiima, ako
nové technologie, vrdatane umelej inteligencie, zvysSuju prevadzkovu efektivnost a podporuju
rozhodovacie procesy, ako ivznik nesuladu medzi zhodou a inkluzivitou. Zaclenenim
systemovych mechanizmov spdtnej vizby, modularnych adaptacii a inkluzivneho dialogu studia
pontuka praktické poznatky na podporu odolnych, environmentalne a socidalne udrzatelnych
organizdcii. Zistenia prispievaju k hlbsiemu pochopeniu toho, ako mozu byt kvazi-experimenty,
dynamika prace na dialku a emocionalne inteligentny management napomocné pri formovani
adaptivnych stratégii uspechu v postpandemickom, digitdlne riadenom veku.

JEL klasifikacia: M12, M15, O33
KUrucové slova: digitalna transformacia, procedurdlna kontrola, regulacia identity

1 Uvod

Moderné manazérske prostredia prechadzajii zdsadnou transforméciou, pocas ktorej sa
organizacie snazia vyrovnat’ s rychlym tempom digitalizacie (prijatie a integracia digitalnych
technologii do r6znych aspektov spolocnosti, podnikov a priemyselnych odvetvi), meniacou sa
dynamikou pracovnej sily (prebichajice zmeny v zlozeni, ocakavaniach, spravani a
interakciach zamestnancov na pracovisku) a rasticou globalnou prepojenostou (narastajuca
integracia a vzajomna zavislost’ krajin, ekonomik, kultar a spolo¢nosti).

Technologické pokroky — od umelej inteligencie a blockchainu po sofistikovani datova
analytiku — nanovo definujii rozhodovacie procesy, zatial Co imperativy udrzatelnosti a
narastajuce spolocenské oakavania v oblasti spolocenskej zodpovednosti podnikov pretvaraja
strategické priority.

Globalizacia digitalnej prace a vzostup algoritmického manazmentu zaroveil menia
samotnu povahu prace a zamestnaneckej identity, ¢o vedie k nestladu medzi proceduralnou
doslednostou, systémovou adaptabilitou a individudlnou autonémiou.

Standardizované proceduralne ramce (ako napriklad systémy pokrocilej asistencie vodica
ADAS regulované standardom ASPICE) boli vyvinuté s cielom zlepsit' zodpovednost’ (jej
vyjasnenim), efektivnost’ (vd’aka optimalizécii procesov na usporu ¢asu a zdrojov) a déslednost’
(uplatiiovanim jednotnych noriem pre doveryhodné a predvidatel'né vysledky). Tieto modely
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vSak Casto obmedzuji zamestnanecku tvorivost’ a zaroven potlacajii neformalne, kultirne
rozmanité rieSenia problémov, ktoré st v dnesnych virtudlnych a multikultarnych pracoviskach
zasadné.

Ked'Ze digitalne platformy Coraz viac sprostredkuvaju profesiondlne interakcie — ¢im nielen
pretvaraju, ale do urcitej miery aj stieraji hranice medzi osobnym a profesionalnym Zivotom —
do popredia sa dostavaju otazky tykajlice sa virtudlnej prace, diverzity, rovnosti a inkluzivity.
Tieto vyzvy si vyzaduju nielen emociondlne inteligentné vedenie, ktoré I'udskym emdcidm
rozumie a dokéaze ich efektivne riadit, ale aj inovativne manazérske stratégie podporujice
spoluprécu a tvorivost.

Za G¢elom analyzy tychto vyziev tato Stadia Cerpé z klasickych aj sucasnych teoretickych
perspektiv. Teodria komunikativnej racionality Jirgena Habermasa (1984) sa zameriava na
kl'aicovu tlohu inkluzivneho dialégu a vzdjomnej sthry medzi instituciondlnymi normami a
tvorbou l'udskej identity, ¢im objasniuje, ako moézu Standardizované postupy efektivnu
spolupracu zarovenn umoznit’ aj obmedzit. Naproti tomu tektologia Alexandra Bogdanova
(Bogdanov, 1921) obhajuje dynamické, samoregulacné systémy charakterizované spitnymi
vizbami a modularnymi adaptadciami — pristup, ktory zdoraziuje potrebu flexibility a
neustaleho ucenia sa v rychlo sa vyvijajucom digitdlnom prostredi.

Integraciou tychto teoretickych perspektiv s aktudlnym vyskumom v oblasti digitalnej
transformécie, udrzatelnych praktik a adaptivneho vedenia tato Studia ponuka komplexny
ramec na pochopenie a rieSenie dvojitych imperativov globélnej konzistentnosti a lokalnej
adaptability. Tymto spdsobom poskytuje praktické poznatky pre akademikov a odbornikov z
praxe s cielom ulah¢it rozvoj progresivnych organizacii schopnych prosperovat v
postpandemickom, digitalne riadenom a spolo¢ensky uvedomelom veku.

2 Sucasny stav rieSenej problematiky doma a v zahranici

Moderné manazérske Stadie sa ¢oraz intenzivnejSie sustred’uju na riesSenie vyziev spojenych
s digitdlnou transformdciou, udrzate'nostou, dynamikou pracovnej sily a vedenim v
postpandemickom prostredi. V centre tychto otazok sa nachadza mnozstvo literatiiry zamerane;j
na regulaciu zamestnaneckej identity ako néstroja organizacnej kontroly. Prvé prispevky
Ashfortha a Maela (1989), ako aj Alvessona a Willmotta (2002), preukazali, ze organizacie
zamerne formuju identitu zamestnancov s cielom podporit’ skupinovl sudrznost’ a zosuladit’
spravanie jednotlivcov s inStitucionalnymi ciel'mi. Tieto Studie tiez poukazuju na vyznamny
paradox: zatial Co Standardizovand reguldcia zamestnaneckej identity moéze posilnit
zodpovednost’ jednotlivea, na druhej strane méze obmedzit’ jeho individualnu autonémiu a
potlacit’ alternativne prejavy osobnosti — nesulad, ktory je Coraz zretelnejsi v globalizovanych
a kultirne rozmanitych prostrediach (Pulignano a kol., 2024; Putnam, Myers a Gailliard, 2014).

Vznik digitalnej prace a algoritmického riadenia tato problematiku este viac skomplikoval.
S rasticim zavadzanim platforiem riadenych umelou inteligenciou st zamestnanci vystaveni
neustdlemu digitalnemu dohl'adu a hodnotiacim metrikdm, ktoré definuju ich identitu v
terminoch automatizécie a kvantifikovatelnosti (Kellogg, Valentine a Christin, 2020; Zuboff,
2019; Gray a Suri, 2019). Takéto prostredie tieZ prispieva k vzniku technostresu, nadmernej
sebakontrole a fragmentacii zamestnaneckej identity, ¢im narasa tradi¢né chapanie autonomie
a kreativity (Tarafdar a kol., 2019; Orlikowski a Scott, 2016).

Kultirna rozmanitost v globalizovanych pracoviskach prinasa dalsie zlozitosti. Stadie
Meyera (2014), Gibbsa a kol. (2008) a Jacksona a kol. (1995) poukazuju na to, ze uc¢inna
reguldcia zamestnaneckej identity musi byt kultrne prispdsobivd, priCom je potrebné
zosuladit’ procedurdlne normy zdpadnej kultiry s kolektivnymi a vztahovymi pristupmi
vychodu. Inkluzivne pristupy st preto zasadné na predchddzanie nedorozumeniam v
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multikultirnych timoch a podporu harmonickej spoluprace (Cramton a Hinds, 2014; Stahl,
2009; Hinds a Mortensen, 2005).

Filozofické ramce poskytuji hlbsie porozumenie tejto dynamiky. Teoéria komunikativnej
racionality Jiirgena Habermasa (1984) napriklad kritizuje nadmerné sustredenie sa na
inStrumentalnu racionalitu a proceduralnu kontrolu, pricom zdoraziuje vyznam inkluzivneho
dialégu podporujuceho spolocnu tvorbu vyznamu. V kontexte vyvoja systémov automatizacie
automobilovej jazdy (ADAS) podliehajucich Standardu ASPICE Habermasove myslienky
poukazujii na potrebu doplnit’ striktné procedurdlne ramce priestorom pre neformdlnu a
adaptivnu interakciu (VDA QMC, 2023; Ireland a Statsenko, 2020; Dryzek a Niemeyer, 2008).
Tento pristup vhodne dopiia tektologia Alexandra Bogdanova (Bogdanov, 1921), ktoré kladie
doraz na systémovu adaptabilitu a tlohu spdtnej vizby, priCom podporuje implementaciu
modularnych procesov umoziujucich efektivne vyvéazenie suladu s flexibilitou (Leonardi,
2020; Gare, 2000; Gorelik, 1980).

Sociologické a psychologické pristupy porozumenie tejto problematiky d’alej prehlbuju.
Foucaultov (1991) koncept vlady (governmentality) a Giddensova (1984) tedria Strukturacie
zdoraziuji, ako mocenské vztahy a inStituciondlne normy aktivne formuju identitu
prostrednictvom kazdodennych praktik, diskurzov a spolocenskych S$truktir. Bourdieuove
(1984) koncepty habitusu a pol'a poukazuji na vyznam kultirneho kapitalu a zdoéraznujua, ze
individudlne spravanie a preferencie st formované hlboko zakorenenymi socidlnymi
Struktirami a skiisenost’ami.

Na druhej strane, Goffmanov (1959) dramaturgicky pristup prehlbuje nase chapanie identity
tym, Ze socidlnu interakciu prirovnava k divadelnému predstaveniu, v ktorom jednotlivci
"hraji" rozne roly v zéavislosti od spolocenského kontextu. Granovetterova (1973) tedria sieti
dopliia tento pohl'ad zdéraznenim vyznamu socialnych vizieb a sieti pri formovani profesijnych
prilezitosti. Tieto teoretické ramce poskytuju komplexny pohl'ad na to, ako je identita v
sucasnych organizdcidch formovand kombindciou vnltornych dispozicii, interakcii so
socialnym prostredim a prepojenim v rdmeci digitalnych sieti na globalnej tirovni (Budnik, 2025;
Orlikowski a Scott, 2021; Thomas a kol., 2008; Bauman, 2000; Castells, 2000; Weick, 1995;
Tajfel a Turner, 1979).

3 Vyskumny dizajn

Téato Sthdia vyuZziva pripadova analyzu podporenti narativnym pristupom na detailné
skimanie komplexnosti regulacie zamestnaneckej identity v digitalizovanych a proceduralne
riadenych pracovnych prostrediach. S cielom poskytnit komplexné porozumenie tejto
problematiky vyskum prepéja filozofické, sociologické a psychologické perspektivy. Na
zaklade empirickych udajov ziskanych z projektov systémov pokrocilej asistencie vodica
(ADAS) regulovanych projektovou metodikou ASPICE vyskum vytvara zlozeny modelovy
pripad — reprezentovany postavou ,,Alan Michaels* — na ilustraciu napétia medzi normativnou
presnost'ou procedur a inovaciou v bezpecnostne kritickych, nadnarodnych prostrediach.

Zameranie vyskumu a vyskumné otdzky
Tato Studia sa sustred’'uje na rieSenie hlavnych vyziev, ktoré zahfnaju:

e Konflikt medzi prisnymi proceduralnymi poziadavkami a potrebou tvorivej adaptécie,
pri¢om je potrebné najst’ rovnovahu medzi dodrziavanim Standardizovanych procesov
a podporou inovativneho myslenia.

e Dopad digitdlneho dohladu a algoritmického riadenia na formovanie a prejav
profesiondlnej identity, pricom sa skima, ako technologicky riadené prostredia
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ovplyviiuji sposob, akym jednotlivci vnimaju a prezentuju sami seba v pracovnom
prostredi.

Kultarne vyjednavania v nadnarodnych timoch, ktoré su konfrontované so zapadnymi
proceduralnymi normami, ¢o si vyzaduje zosuladenie réznorodych kulturnych pristupov
s univerzalnymi Standardmi a postupmi.

Testované otazky:

O1l: Akym sposobom ovplyviiuji nepruzné proceduralne ramce kreativitu v
multikultirnych a virtudlnych pracovnych prostrediach?

02: Aké modularne prispdsobenia su potrebné na zosuladenie procedurdlnych
Standardov s rozmanitymi kultGrnymi praktikami?

O3: Akt ulohu zohravaju digitadlne nastroje pri reguldcii identity a akym spdsobom
ovplyviiuji rovnovéhu medzi spolupracou a digitalnym dohl'adom?

O4: Mo6ze zavedenie systémovych mechanizmov spétnej vizby prispiet’ k zvySeniu
flexibility procedurdlnych rdmcov a podporit’ inovacné procesy?

O5: Aku tlohu zohrava inkluzivny dialdg pri efektivnej interakcii v multikulturnych
timoch?

Zber dat a analyticky ramec

Stadia vyuziva triangulovani kvalitativnu metodologiu, ktora zahfiia:

Narativnu konStrukciu: syntetizovanie skiisenosti viacerych manazérov na vytvorenie
modelového pripadu.

Struktirované rozhovory: systematicky zber poznatkov od odbornikov zapojenych
do projektov regulovanych standardom ASPICE.

Analyzu dokumentov: podrobné preskiimanie projektovych sprav, hodnoteni suladu a
organiza¢nej komunikacie.

Ziskané udaje boli analyzované pomocou iterativneho tematického pristupu v kombinacii s
teoretickym mapovanim, pricom ako analytické ramce boli vyuzité tedrie J. Habermasa a A.
Bogdanova. Robustnost’ vysledkov bola zabezpecena prostrednictvom krizového overovania
viacerych zdrojov, ¢im sa zabezpecila vysoka miera spol'ahlivosti a presnosti vystupov.

Etické aspekty a obmedzenia

Stadia dodrziava prisne etické $tandardy prostrednictvom informovaného suhlasu a
anonymizacie zhromazdenych tidajov. Napriek tomu, ze pristup zaloZzeny na pripadovej stadii
poskytuje hlboké kontextudlne poznatky a umoziuje detailne skiamat’ Specifické javy, jeho
zameranie na projekty ADAS regulované Standardom ASPICE mdéze obmedzit® vSeobecni
aplikovatelnost’ zisteni.

Z tohto dévodu by mal buduci vyskum:

Zohl'adnit’ $irSie spektrum priemyselnych odvetvi.

Preskimat’ hybridné modely prace, ktoré kombinuju pracu na dialku a prezencni
formu.

Kriticky analyzovat etické implikacie algoritmickej regulacie identity, ktoré st Coraz
dolezitejSie v kontexte digitalizacie pracovného prostredia.
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4 Vysledky vyskumu
Striktnost procedurdlnych ramcov a inovdcie: Zladenie zodpovednosti a kreativity

Zistenia tejto Studie poukazuju na dvojiti povahu procedurélne;j striktnosti v organizacnom
prostredi. Procedurdlne ramce, ako napriklad ASPICE, ktoré zdoéraziuji zodpovednost,
sledovatelnost’ a technick excelentnost’, zabezpecuju konzistentné a spolahlivé vysledky,
najmi v bezpe¢nostne kritickych odvetviach.

Postrehy Alana Michaelsa vSak poukazuju na to, Ze aj ked’ st tieto procedurdlne ramce
nevyhnutné, ¢asto obmedzuju kreativitu a inkluzivnost, najma v multikultarnych a virtudlnych
kontextoch.

Ako priklad mozno uviest situaciu, ked’ normativna presnost’ procedir — napriklad
poziadavky na sledovatel'nost’ a audity — dominovala pri hodnoteni timu, ¢o malo za nésledok
potlacenie neformélnych interakcii a adaptivnych praktik, ktoré by mohli podporit’ tvorbu
inovativnych rieSeni. Alanove snahy preklenut’ tento nedostatok prostrednictvom inkluzivneho
dialogu poukazuji na potencial harmonizécie procedurdlnej konzistencie s flexibilitou, ktora je
zasadna pre dynamické a efektivne rieSenie problémov.

Postreh Alana Michaelsa:

., Mnohokrat sme boli hodnoteni na zaklade suladu s predpisanymi procesmi, no nikto
neskiimal, ¢i tieto procesy skutocne pomahajii riesit redlne problémy. Struktira doddva
systemu stabilitu, no ak chyba schopnost prisposobit sa, stava sa prekazkou — nie cestou
k inovdciam a pokroku. Raymond? Jeho disciplina a schopnost predvidat napomdhaju
udrzZiavat pevné zdaklady. Ale aj on si uvedomuje, Ze skutocna odolnost spociva v
schopnosti inovovat, rozvijat sa a strategicky napredovat. ,,Len samotna logika nds
neposunie vpred, “ hovori casto Elena. ,, Intuicia a emocionalna inteligencia su rovnako
dolezité. Elias sa na danu tému vyjadruje priamo: , Presnost? Nevyhnutna. Ale
efektivnost? Ta prezije len vtedy, ked’ sa systéemy dokazu prisposobit’ realnemu svetu.
A Izzy? Ta je srdcom timu a zabezpecuje, ze spolupraca nie je len dodatocnou
myslienkou. Je to prave ona, ktora premiena neflexibilné ramce na dynamické
riesenia. “ — Alan Michaels

Sirsie perspektivy:
e Organizacie by mali integrovat’ Struktirovanu flexibilitu do proceduralnych ramcov,
¢im umoznia adaptivne rieSenie problémov a podporia neformalnu vymenu znalosti.

Relevancia naprie¢ odvetviami: Podobné vyzvy existuja v:

e zdravotnictve: Konflikt medzi prisnymi metodikami dodrziavania predpisov a potrebou
okamzitej a flexibilnej starostlivosti o pacienta.

e leteckom priemysle: Dodrziavanie bezpecnostnych Standardov v kontraste s potrebou
inzinierskej kreativity a inovacii pri vyvoji novych technologii.

o digitalnej praci: Algoritmicky dohl'ad oproti autonomii pracovnikov a ich schopnosti
rozhodovat’ sa samostatne.

Kulturna dynamika a modularne adaptacie v proceduralnych ramcoch

Kultirna rozmanitost sa ukdzala ako klucovy faktor ovplyviujuci efektivnost’
proceduralnych ramcov v globalnych timoch.

Narativ Alana Michaelsa poukazuje na nestlad medzi zapadnymi principmi dizajnu
zakotvenymi v rdmcoch, ako je ASPICE, a na vzt'ahovo orientované, adaptivne pristupy, ktoré
su beznejsie vo vychodnych kulturach. Tieto kultirne odlisnosti ¢asto spdsobovali nesulad a
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znizenu efektivnost’ v ramci timovej kultirne odliSnosti ¢asto sposobovali nestlad a znizenti
efektivnost’ v ramci timovej spolupréce.

Alanove skusenosti a interakcie s kolegami pochddzajucimi z réznorodych kultirnych
prostredi poukédzali na limity univerzalneho uplatiiovania jednotnych proceduralnych
Standardov v multikultarnych timoch.

Tabulka 1
Klucové zistenia, vyzvy, manazérske postrehy a zavery
Zistenie Kracova vyzva Manazérske postrehy Zavery
Raymond Hayes: Zdoraziiuje potrebu
Dosiahnutie Struktirovanej flexibility ako prostriedku na .
\ . . . Procedurélne
rovnovahy medzi | zachovanie zodpovednosti. , A
: Y , ramce mozu
proceduralnou Elena Carson: Uprednostiiuje inkluzivny inteerovaf’
. , doslednost’'ou a dialog ako nastroj na podporu inovativnych mtegre ,
Striktnost o s Strukturovant
roceduralnych flexibilitou; riesent. adaptabilitu a
P Y] striktné Elias Kade: Odporaca reviziu nepruznych acaptd
ramcov a inovacie , , o e inkluzivne
proceduralne systémov s cielom uvolnit priestor pre . .
. A s praktiky ktoré
ramce mozu prelomové napady. odporuit
obmedzovat Isobel Hart: Povazuje efektivnu komunikaciu | PO°POT™
L o : L . , inovacie.
kreativitu. za kl"aCovy faktor pri transformacii pevnych
Struktir na dynamické a flexibilné rieSenia.
Raymond Hayes: Navrhuje vyuzivanie
modularnych ramcov, ktoré zohl'adiuj Moduléarne a
Proceduralne kultarne Specifika. kultarne
ramce orientované | Elena Carson: Zdoraziuje zapojenie adaptivne
Kultarna na zapadné regionalnych stakeholderov do procesu systémy
dynamika a principy adaptacie. zlepSuju
adaptacie sposobuju nesulad | Elias Kade: Vnima kultirnu rozmanitost’ ako | angazovanost’ a
v multikultarnych | klI'acovy faktor podporujuci globalne inovacie. | zostiladenie v
timoch. Isobel Hart: Je presvedcend, ze G€inna globalnych
komunikécia predstavuje zdklad tispesnej a timoch.
zmysluplnej adaptacie.
Raymond Hayes: Poukazuje na vyznam
stanovenia jasnych hranic na zachovanie Digitalne
Digitalne autonomie. nastroje by mali
L g Elena Carson: Uprednostiiuje posilnit’
Digitalna platformy , ) .
o -, . transparentnost’ pred kontrolou a dohl'adom. postavenie
medidcia a narusaju hranice . . . N ‘o
. . , Elias Kade: Zastava nazor, ze funk¢nost zamestnancov a
formovanie medzi osobnym a ) , . o
. ) L systémov by nemala byt na tikor ich podporit
identity profesionalnym A o . :
Fivotom povodného ucelu. spolupracu pri
' Isobel Hart: Podporuje pouzivanie zachovani
inkluzivnych néstrojov na podporu virtualnej dovery.
spolupréce.
Raymond Hayes: Zdoraziuje vyznam rsnlilaslng \;’a zba
Implementacia vcasnej evaluacie na predchadzanie eskalacii oy
) , prakticky
mechanizmov problémov. vvusitelna
spétnej vizby na | Alan Michaels: Presadzuje spitnt vizbu v oyzkovane,

. podporu realnom case ako nastroj pre dynamické pa .
Mechanizmy S A . . aplikovatel'nd a
spéitnej vizby kontinualne;j prispdsobenie sa zmenam. podporovat

P inovacie bez Elias Kade: Vnima spitnu vazbu ako kl'acovy .

. . , . rozvoj pri
nadmernej prostriedok na podporu kreativnych rieSeni. sicasnom
normativnej Isobel Hart: Zdoraziuje dolezitost’ otvorenej «

. , o .o, , zabezpeceni
presnosti procedur | komunikacie pre udrzanie efektivnych . .
.t iy , _ systémového
spétnych vézieb a podporu neustaleho ucenia. uenia

Zdroj: vlastny vyskum
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Ako ucinné rieSenie sa ukdzali moduldrne adaptacie, ktoré umoznuju:

Lokalnym timom prispdsobit’ zdkladné procedurdlne ramce tak, aby lepSie odrdzali
kultarne Specifika a o¢akavania dané¢ho prostredia.

Zachovat’ globalnu konzistenciu, pricom sa stcasne reSpektuju lokélne odlisnosti, ¢o
vedie k zvySeniu efektivnosti a podpore inovativnosti v rdmci projektov.

Tabulka 1 poskytuje prehl'ad hlavnych zisteni, identifikovanych vyziev, manazérskych
postrehov a zaverecnych odportcani vyplyvajacich z tejto Studie.

Postreh Alana Michaelsa:

. Myslime si, Ze pravidla a procesy funguju univerzalne. Ale co ak je prave toto dovod,
preco zlyhdavame? Nie vSetky timy pracuju rovnako — a ak to ignorujeme, namiesto toho,
aby sme ich spoyjili, mézeme ich naopak odcudzit. Raymond ma strategicku viziu a dba
na dlhodobu sudrznost. Ale Elena hovori jasne: ,, Prave kulturne rozdiely mozu urcit
uspech alebo neuspech implementacie.” Elias dodava, vzdy pragmaticky a
nekompromisny: ,, Ak systéemy nefunguju na praktickej urovni, potom nefunguju vobec.
A Izzy? Ta vie, Ze bez spravnej komunikacie je vsetko ostatné len teoriou: ,,Skutocna
adaptacia neznamend len menit pravidla. Znamend porozumiet ludom.*“ — Alan

Michaels

Sirsie perspektivy:

Medzinarodné organizdcie by mali navrhovat moduldrne proceduralne rdmce, ktoré
umoznia prispdsobenie kultirnym Specifikdm bez naruSenia globélnej konzistencie a
jednotnosti procesov.

Prepojenie lokalnych znalostnych systémov s globdlnymi procedirami moze zvysit’
angazovanost pracovnikov, podporit’ efektivnejSiu spolupracu a zlepsit' vykonnost’
organizacnych procesov.

Digitalne nastroje, reguldcia identity a algoritmicky dohlad

Hoci digitalne technoldgie zdsadne menia dynamiku profesionalnych interakcii, zaroven
prinasaji vyzvy v oblasti regulacie zamestnaneckej identity. Virtudlne platformy, ako napriklad
ISSAC 5.0, na jednej strane spolupracu ul'ahcuju, no zaroven vytvaraja tlak na formovanie
profesiondlnej identity. Tento fenomén je ddsledkom neustileho prelinania pracovného a
osobného Zivota, ¢asto bez jasne vymedzenych hranic.

Skusenosti Alana Michaelsa poukazuji na dvojity charakter digitadlnych néstrojov — zatial
¢o tieto nastroje podporuju reflexivnu prax a umoznuji hlbsie sebapoznanie, si¢asne zvysuju
riziko permanentného dohl'adu a sebakontroly.

Postreh Alana Michaelsa:

., Kazdy den som mal pocit, Ze nepracujem s kolegami, ale vystupujem pred systéemom.

Ako keby som bol hodnoteny nie za to, ¢o skutocne robim, ale za to, ako vyzeram v
datach. Digitalne ndstroje nam maju pomdahat. Maju zvysovat efektivitu. Ale co ak sa z
nich stane nieco viac? Co ak zacmi urcovat, kym sme? Co ak premenia pracu na sériu
metrik, v ktorych bude autenticita nakoniec uplne chybat”? Raymond, zdstanca Struktury
a poriadku, nakoniec pripusta: ,,Systémy by mali sluzit' ludom, nie ludia systémom.
Elena je vnimavejsia. Vidi, ako technologie nenapadne menia sposob, akym
komunikujeme. Elias dbd na funkcnost. Ale vie, Ze ak systém neplni svoj ucel, prestava
byt uzitocny. A Izzy? Ako vidy pripomina: , Technologia ma ludi prepdjat, nie ich
odcudzit. Ma umoznovat spolupracu, nie ju obmedzovat. “ — Alan Michaels
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Sirsie perspektivy:

e Technoldgie pohanané umelou inteligenciou by mali byt navrhnuté tak, aby
podporovali autondémiu pracovnikov a nesluzili len ako néstroje dohladu pre
manazment.

e Etické aspekty algoritmickej regulacie identity si vyzaduju detailny vyskum, najmi v
odvetviach, kde je sloboda rozhodovania zamestnancov vyrazne obmedzena.

Mechanizmy spdtnej vizby a systéemova adaptabilita

Zavedenie mechanizmov spitnej vizby do proceduralnych ramcov sa ukazalo ako zasadny
krok k zvySeniu flexibility a posilneniu systémovej adaptability. Tento pristup umoziiuje
organizacidm nielen dynamicky reagovat na nové vyzvy, ale zarovenl udrzat’ Strukturdlnu
konzistenciu a stilad s existujicimi normami.

Narativ Alana Michaelsa ilustruje, ako spédtna vdzba v redlnom case — ziskana
prostrednictvom digitalnych nastrojov, ako je ISSAC 5.0, a timovych interakcii — umoznila
rychlu adapticiu na meniace sa podmienky. Tento systém zabezpeCil pruzna reakciu na
necakané vyzvy, priCom si organizacia zachovala sulad so Standardmi ASPICE, ktoré kladu
doraz na sledovatelnost’, technickt excelentnost’ a procesnu disciplinu.

Postreh Alana Michaelsa:

., Nepotrebovali sme len pravidla. Potrebovali sme nieco viac — systém, ktory sa dokadze
ucit. A tak sme premenili rigidné ramce na nieco zive, prisposobivé. Na nieco, co
nebrzdi inovacie, ale ich pohana vpred. Raymond, vidy zamerany na efektivitu,
nakoniec uznava: ,,Systéemy sa musia ucit a zlepsovat. Inak casom zaniknu.* Elena,
vizionarka timu, poznamenava: , Ak chceme mat dlhodoby vplyv, evolucia nie je
moznost. Je to nevyhnutnost. * Elias dohliada na to, aby sa vsetky zmeny dali uplatnit' v
realite. Ziadne hypotézy. Len funkcné riesenia. A Izzy? Ako vzdy pripomina, Ze systémy
nie su len o algoritmoch a datach. Su o ludoch. A preto udrZiava systémovu spdtnu
vdzbu aktivnu. *“ — Alan Michaels

Sirsie perspektivy:

e Proceduralne rdmce by mali obsahovat’ mechanizmy ucenia sa zo spitnej viazby, ¢im by
sa dodrziavanie predpisov transformovalo na dynamicky a prisposobivy nastroj
riadenia.

e Agilné metodoldgie su beznou sucastou odvetvi, ako napriklad softvérovy vyvoj,
medicina a vyroba. Formalne regulacné rdmce sa za Gcelom podpory efektivnejSej a
flexibilnejsej spravy procesov musia tomuto vyvoju prisposobit’.

5 Diskusia

V kontexte sucasného globalizovaného a virtualizovaného organizaéné¢ho prostredia je
dokladnejSie porozumenie reguldcie zamestnaneckej identity, procedurdlnej kontroly a
systémovej adaptability nevyhnutné. Této §tadia integruje tedriu komunikativnej racionality J.
Habermasa a tektologiu A. Bogdanova s cielom analyzovat, akym spdsobom mozno
rovnovahu medzi normativhou presnostou procedur a flexibilitou, ktord je v dynamickych
digitalnych pracovnych prostrediach nevyhnutna, dosiahnut’. Tabulka 2 poskytuje syntézu
hlavnych zisteni a ich praktickych implik4cii, pricom spdja uvedené teoretické rdmce s
konkrétnymi stratégiami rieSenia aktudlnych vyziev v oblasti organiza¢ného riadenia.
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Integracia striktnosti proceduralnych ramcov, kreativity a inovdcii (O1, O4)

Bogdanovova tektologia poskytuje teoreticky rdmec na pochopenie spoésobov, akymi moézu
organizacie dosiahnut’ systémovl rovnovahu prostrednictvom synergického prepojenia striktne
definovanych pravidiel s potrebnou mierou flexibility. Organizacné prostredia riadené
proceduralnymi ramcami, v ktorych st zodpovednost’, sledovatel'nost’ a technicka excelentnost’
kl'icovymi determinantmi, naznacujl, ze udrzanie rovnovahy medzi normativnou presnostou
procedur a adaptabilitou je kritickym faktorom tspechu.

V tejto suvislosti je vhodné poznamenat’, ze hoci Standardizované proceduralne Struktiry
zabezpecuju konzistentnost” procesov, moézu zaroven neumyselne obmedzovat’ kreativitu a
neformalnu spolupracu, najmé v multikultirnych a virtudlnych timoch.

Téato Stidia sa preto zaoberd vyskumnymi otdzkami:

e Ol: Akym spdsobom ovplyviiuje normativna procedurdlna striktnost’ kreativitu a
inovativnost’ v organiza¢nych prostrediach?

e 0O4: Aku ulohu zohrava spdtna vdzba ako katalyzator inovaénych procesov v pevne
ustanovenych proceduralnych rdmcoch?

Pripad Alana Michaelsa ilustruje, Ze zavedenie iterativnych mechanizmov spétnej vézby do
procedurdlnych rdmcov mdze transformovat’ pevne stanovené obmedzenia na dynamické
prilezitosti na rieSenie problémov a tvorbu inovacii bez narusenia regulaénych poziadaviek.

Kulturna dynamika a potreba modularnych adaptacii (O2)

Kultarna rozmanitost’ zohrdva v dynamike procedurdlnej kontroly vyznamnt tulohu.
Procedurdlne rdmce orientované na manazérske paradigmy Zapadu mézu byt v rozpore s
volnejSimi a kontextudlne zaloZenymi pristupmi, ktoré su charakteristické pre vychodné
kultury.

V tejto suvislosti si Studia kladie otazku:

e 02: Akym spdsobom modzu organizacie prisposobit’ globalne procedurdlne Standardy
tak, aby zohl'adiiovali lokélne kultarne Specifikéd a zaroven podporovali inkluzivnost’ a
angazovanost™?

Empirické vysledky naznacuju, Ze modularne prispdsobenie globalnych Standardov
lokalnym kultirnym kontextom v radmci organizanych Struktir posiliiuje inkluzivnost a
angazovanost. Pripadova Studia Alana Michaelsa ukazuje, ze adaptacia procedurdlnych ramcov
na kultarne S$pecifikd umoziuje organizaciam efektivnejSie vyuzivat' kreativny potencial
rozmanitych timov a zaroven zabezpecuje, Ze procedurdlne normy nebudu prekazkou, ale
sprostredkovatel'om medzikultirnej spoluprace a inovativneho myslenia.
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Tabulka 2
Hlavné prinosy Studie

Kracovy prinos

Teoreticka perspektiva

Praktické implikacie

Regulécia identity
vo virtualnych
pracoviskach

Rozvija konceptualny ramec Alvessona a
Willmotta (2002) tym, Ze poukazuje na to, ako
digitalne sprostredkovanie prehlbuje regulaciu
identity prostrednictvom algoritmicky
riadeného dohl'adu a proceduralnych
restrikeif.

Organizécie by mali usilovat’ o
rovnovahu medzi proceduralnou
zodpovednostou a autonémiou
identity prostrednictvom
transparentnej komunikacie a
participativnych riadiacich
mechanizmov.

Dynamika medzi
proceduralnou
normativnostou a
inovaciou

Nadvizuje na Habermasovu (1984) teoriu
inStrumentalnej a komunikativnej racionality a
poukazuje na to, ako striktne definované
proceduralne ramce (napr. ASPICE) mozu
limitovat’ neformalnu spolupracu a znizovat’
flexibilitu pri adaptivnom rozhodovani.

Pracovné politiky by mali
integrovat’ Struktarovant
flexibilitu, ktora zabezpeci sulad s
regulacnymi poziadavkami, pricom
zaroven podpori kreativitu v
multikultirnych timoch.

Kultarne dimenzie
regulacie identity

Prispieva k rozsireniu literatary o kultirne;j
regulacii identity tym, ze poukazuje na
konflikty medzi zapadne orientovanou
proceduralnou kontrolou a vzt'ahovo
zaloZenymi, adaptivnymi pracovnymi $tylmi v
nezapadnych kontextoch (Meyer, 2014).

Globalne organizacie by mali
zaviest’ modularne ramce, ktoré
umoziuju regionalnu adaptaciu
proceduralnych noriem s cielom
posilnit’ angazovanost’ a podporit’
inkluzivnost.

Digitalna pracovna
realita a
mechanizmy
psychologickej
adaptacie

Predstavuje koncept algoritmického
vyjednavania identity, v rdmeci ktoré¢ho
zamestnanci antropomorfizuju pracovné
nastroje pohanané umelou inteligenciou (Al) s
cielom zmiernit’ vnimany tlak digitalneho
dohl'adu. Tymto sposobom rozsiruje
Zuboffovu (2019) kritiku digitalnej kontroly
prace.

Oddelenia I'udskych zdrojov a
vedenie organizacii by mali
zabezpecit', aby nastroje umelej
inteligencie (AI) podporovali
autonoémiu a déveru zamestnancov
namiesto prehlbovania digitalneho
taylorizmu a mikromanazmentu.

Spétno-vdzobné
mechanizmy ako
nastroje systémovej

Aplikuje Bogdanovovu (1921) systémovu
teoriu na sucasné koncepty organizacne;j
odolnosti, pricom vyzdvihuje vyznam
iterativnej spdtnej viazby ako mechanizmu na

Organizacie by mali zaviest’
mechanizmy spétnej vizby v
realnom case s ciel'om posilnit’
autondmiu zamestnancov a

adaptability harmonizaciu proceduralnej presnosti s podporit’ kulturu nepretrzitého
organizacnou adaptabilitou. ucenia.
Podporuje koncept komunikativnej racionality | Manazérske timy by mali rozvijat
Inkluzivny dialoég (Habermas, 1984) ako prostriedku kultiru otvorenej komunikécie,
ako katalyzator vyvazovania byrokratickej racionalizécie, ktord umoziuje zamestnancom
organizacnej pri¢om demonstruje, ako otvoreny dialog kriticky analyzovat’ proceduralne
odolnosti prispieva k zmierneniu striktnosti v neefektivnosti a aktivne sa podiel'at’

globalizovanych pracovnych prostrediach.

na spoluvytvarani rieseni.

Zdroj: vlastny vyskum

Digitalne nastroje ako sprostredkovatel identity a spoluprace (O3)

Digitalne nastroje zohravaju pri sprostredkovani profesionalnych interakcii dvojiti Glohu.
Platformy, ako napriklad hypotetickd platforma ISSAC 5.0, mézu prostrednictvom spétnej
viazby v redlnom case a efektivneho navigovania pracovnych procesov podporovat
inkluzivnost' a spolupracu. Zaroven vSak posiliuji digitdlny dohlad a vykonnostné
monitorovanie, ¢im prispievaju k zintenzivneniu tlaku na regulaciu profesijnej identity
zamestnancov.

Tato problematika vedie k vyskumnej otazke:
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e 0O3: Akym sposobom ovplyviiuju digitalne nastroje regulaciu zamestnaneckej identity
a ako mozno minimalizovat’ negativne dopady digitdlneho dohl'adu?

Inkluzivny dialog ako katalyzator adaptability (O5)

Vychadzajic z Habermasovej tedrie komunikativnej racionality tato $tadia zdoraziuje
transformacny potencial inkluzivneho dialégu. Otvorend a transparentna komunikacia nielenze
zmiernuje kultirne rozdiely, ale zaroven posilituje systémovu adaptabilitu organizacii tym, Ze
podporuje efektivnu spolupracu a strategické rieSenie problémov v multikultirnych a
virtualnych timoch.

To vedie k nasledujucej vyskumnej otazke:

e 0O5: Akym sposobom moéze inkluzivny dialdg prispiet’ k organizacnej sudrznosti a
systémovej adaptabilite v multikultarnych a virtudlnych pracovnych prostrediach?

Alanove iniciativy zamerané na podporu inkluzivnych diskusii preukazuji, Ze pracovné
prostredia, v ktorych ma kazdy ¢len timu moznost vyjadrit’ svoj ndzor, nielen urychl'uju rieSenie
konfliktov, ale prispievaju aj k dlhodobej organizacnej sudrznosti.

Zistenia tejto Stadie naznacuju, Ze uspe$né zosuladenie normativnej presnosti procedur s
potrebou kreativity a inovécii v digitdlnych pracovnych prostrediach zavisi od synergického
pdsobenia viacerych kl'icovych faktorov: iterativnych mechanizmov spitnej vézby, kultarne
citlivych moduldrnych adaptacii, premyslene navrhnutych digitalnych nastrojov a inkluzivneho
dialogu.

Dosiahnutie tejto rovnovahy je kl'ucové pre dlhodobu udrzatelnost’ organizacii v
globalizovanom a technologicky prepojenom prostredi, kde musia byt flexibilita a inovacia
harmonicky integrované do formalnych proceduralnych ramcov.

6 Zaver a odporucania

Této Studia prispieva k diskurzu o regulacii identity a proceduralnej kontrole tym, ze skiima,
ako mozu organizacie efektivne vyvazit’ pevne stanovené ramce suladu s nevyhnutnou mierou
adaptability v dynamickych, multikultarnych a digitalizovanych pracovnych prostrediach.

Prostrednictvom kompozitnej pripadovej Studie ,,Alana Michaelsa® — syntetizovanej
reprezentacie manazérskych skusenosti z projektov ADAS (Advanced Driver Assistance
Systems) regulovanych Standardom ASPICE — vyskum identifikuje systémové napitia
vznikajuce v priesecniku proceduralnych ramcov orientovanych na zodpovednost’ a autonoémiu
pracovnikov, kulturnu rozmanitost’ a digitalne sprostredkované interakcie.

Stadia namiesto individualneho pripadu tvori modelovy scenar zalozeny na réznorodych
empirickych zdrojoch. Tento narativny pristup umoziiuje podrobne preskimat dynamiku
striktnosti procedurdlnych radmcov, digitdlneho dohladu a formovania profesijnej identity,
pri¢om poukazuje na vyzvy, ktorym manazéri ¢elia pri zosulad’ovani regulacnych poziadaviek
s potrebou podpory inovacie, inkluzivnosti a systémovej adaptability.

Klucové zistenia
Rovnovaha medzi striktnost’ou proceduralnych ramcov a flexibilitou

e Hoci pevne stanovené proceduralne ramce, ako ASPICE, zabezpecuju zodpovednost’ a
procesnu konzistenciu, mozu tiezZ neimyselne obmedzovat’ inovacny potencial.

e Implementécia iterativnych mechanizmov spétnej vézby do tychto ramcov mdze
transformovat’ procedurdlnu nepoddajnost’ na dynamicky riadiaci nastroj, ktory
efektivne kombinuje Standardizéaciu s potrebnou mierou adaptability.

19



Ekonomika a manazment, Vedecky ¢asopis Fakulty podnikového manazmentu Ekonomickej univerzity v Bratislave
rocnik XXII., ¢islo 2, rok 2025, ISSN 2454-1028

Kultirna prispésobivost’ ako faktor efektivnosti regulaénych ramcov

Univerzalne uplatiiovanie §tandardizovanych procesov v multikultirnych timoch mdze
viest’ k odcudzeniu zamestnancov, ktorych pracovné navyky a hodnotové orientacie sa
odlisuju od zédpadnych manazérskych modelov.

Moduldrne adaptacie, umoziujice flexibilné prisposobenie lokdlnym kultirnym
kontextom bez naruSenia globalnej konzistencie, mézu zaroven podporit’ inkluzivnost
a zvysit operacnu efektivnost’ organizacie.

Vplyv digitalnych nastrojov na regulaciu zamestnaneckej identity a autonomie

Digitalne platformy a néstroje vyuzivajice umell inteligenciu (Al) mézu na jednej
strane zlepSit’ spolupracu a poskytovat’ spatna vizbu v redlnom case, ale na druhej strane
mozu zosilhovat’ digitadlny dohl'ad a ovplyviiovat formovanie profesiondlnej identity
zamestnancov.

Pre udrzanie rovnovahy medzi kontrolou a autondémiou je nevyhnutné, aby organizacie
navrhovali také digitalne rieSenia, ktoré posiliiuju doveru a samostatnost’ pracovnikov
namiesto zavadzania rigidnych mechanizmov dohl'adu.

Komunikativna racionalita ako nastroj na posilnenie organiza¢nej sidrznosti

V stlade s Habermasovou tedriou komunikativnej racionality méze otvoreny dialog a
participativne rozhodovanie sluzit ako protivaha striktnosti proceduralnych ramcov,
¢im sa posiliiuje dynamickd rovnovéha medzi formalizovanymi procesmi a
individudlnou iniciativou.

ManaZzéri podporujtci inkluzivnu a transparentni komunikaciu st pri prekondvani
kultarnych rozdielov a podpore medziodborovej spoluprace efektivnejsi, ¢o je v
kontexte virtudlnych a globalne distribuovanych timov obzvlast’ dolezité.

Model adaptivneho riadenia

Kombinaciou Bogdanovovej koncepcie systémovej adaptability a Habermasovej tedrie
komunikativnej racionality tato Stidia navrhuje model adaptivneho riadenia, ktory je obzvlast
relevantny pre organizdcie pdsobiace v prisne regulovanych a bezpe€nostne kritickych
odvetviach. Tieto prostredia vyzaduji efektivne zostladenie procedurdlnej kontroly s
autondémiou pracovnikov a podporou kontinudlneho systémového ucenia.

Empirické zistenia zdoraziuju potrebu integracie Struktarovanej flexibility do regulaénych
ramcov, ¢o umoziuje organizaciam dosiahnut’ rovnovahu medzi Standardizaciou a dynamickou
adaptabilitou.

Zavedenim:

Iterativnych mechanizmov spétnej védzby umozilujucich nepretrziti procesnil
optimalizaciu,

Kultirne  prispésobenych  procedurdlnych modelov reflektujucich  Specifika
multikultirneho pracovného prostredia,

Inteligentnych digitalnych platforiem, ktoré stimuluji spolupracu a profesiondlny rast,
mozu organizacie nielen zachovat’ regulaéné Standardy, ale zaroven posilnit’
kontinualne ucenie, podporit’ inovacie a stimulovat’ inkluzivnost v ramci svojich
pracovnych Struktur.
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Perspektivy budiiceho vyskumu a implikacie pre digitalne riadené pracovné prostredia

Na zaklade poznatkov uvedenych v tejto Stadii méze budici vyskum preskumat’ niekol'ko
kl'icovych oblasti s cielom prehlbit’ porozumenie regulacie identity, proceduralnej kontroly a
systémovej adaptability v digitalizovanych a multikultirnych pracovnych prostrediach:

o Etické aspekty algoritmickej regulacie identity: Analyza vplyvu hodnotiacich
nastrojov zalozenych na umelej inteligencii (Al) na autonomiu pracovnikov, digitalne
vykonnostné metriky a formovanie profesiondlnej identity v prostrediach riadenych
virtudlnymi procesmi.

e Porovnavacie Stidie naprie¢ regulovanymi odvetviami: Skimanie funk¢nosti a
adaptability proceduralnych ramcov v r6znych bezpecnostne kritickych sektoroch, ako
su zdravotnictvo, letectvo ¢i financie, s cielom posudit’ ich G¢innost’ v odlisSnych
organiza¢nych kontextoch.

e Hybridné pracovné modely a dynamika regulacie identity: Preskiimanie, ako sa
regulacia zamestnaneckej identity meni medzi pracou na dialku a fyzickou
pritomnostou, najmi v kontextoch, kde su Al monitorovacie systémy a digitalne
vykonnostné hodnotenia beznym prostriedkom.

e Dlhodobé ucinky iterativnych mechanizmov spétnej vizby: Hodnotenie vplyvu
kontinualnych spétno-védzobnych procesov na angazovanost’ pracovnikov, kreativitu a
systémové ucenie v ramci regulovanych pracovnych rdmcov.

e Kultarna variabilita v proceduralnom dizajne: Hodnotenie vplyvu kontinudlnych
spdtno-vézobnych procesov na angazovanost pracovnikov, kreativitu a systémové
ucenie v rdmci regulovanych pracovnych ramcov.

Této Studia potvrdzuje, Zze organizacie operujliice v digitdlne riadenom a multikultirnom
pracovnom prostredi musia inovovat zauzivané regulacné mechanizmy na regulaciu
zamestnaneckej identity a proceduralnej kontroly.

Implementdcia ~ dynamickych  spdtnovdzobnych  mechanizmov, = modularnych
proceduralnych pristupov a inkluzivnej komunikdcie tak umozni organizaciam udrzat
regulana konzistentnost’ a zaroveil podporit’ autondomiu, inovacie a adaptabilitu — kl'acové
faktory dlhodobej udrzatelnosti pracovného prostredia v podmienkach digitalnej transformacie.
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Zhodnotenie technickej efektivnosti cestovného ruchu v krajinach
vychodnej Eurdpy a Balkanu
Evaluation of the technical efficiency in countries of Eastern Europe and
the Balkans

Roman Lacko, Diana Gombitova, Zuzana Hajduova

Abstract

This study assesses post-pandemic tourism recovery and productive efficiency in twelve Balkan-
Carpathian economies by comparing constant-returns (CCR) and variable-returns (BCC) DEA
scores for 2019, 2021 and 2024, while tracking domestic tourism expenditure as a stabilising
input. Results expose a two-speed rebound. Albania, Montenegro, Croatia and Slovenia already
operate near the BCC efficiency frontier (= 0.95) and have restored or surpassed 2019 arrivals
thanks to aggressive infrastructure investment, targeted international marketing and a resilient
home market that kept physical capacity active during lockdowns. Bulgaria, Hungary, Romania
and the Slovak Republic form a middle tier: they show solid process improvements (BCC =
0.75—0.85) but their CCR scores remain 20—40 % below pre-COVID levels because demand is
concentrated in low-margin, seasonal products and average visitor spending lags behind
capacity growth. Serbia, Bosnia and Herzegovina, North Macedonia and Moldova trail both
frontiers, the early surge of domestic spending faded once borders reopened, leaving hotel and
labour inputs underutilised and CCR/BCC scores below 0.60. Across the region, robust
household travel outlays acted as a temporary “airbag”, cushioning revenue loss and
preserving employment, where that cushion persisted, efficiency rebounded rapidly.. Policy
priorities, therefore, shift from merely regaining volume to enlarging value-added.: diversifying
into year-round, higher-priced experiences, and attracting higher-yield source markets are
crucial if slower performers are to close the remaining efficiency gap.

JEL classification: Q01, R11, Z32
Keywords: domestic tourism, Eastern Europe and the Balkans, technical efficiency, tourism

1 Uvod

Porovnavanie vykonnosti krajin z hl'adiska vykonov cestovného ruchu je procesom, ktory
sa vykonava na pravidelnej baze. V mnohych pripadoch sa s minimélne ro¢nou periodicitou
sledujt ukazovatele ako napriklad pocty prichodov, ekonomické prinosy ¢i ukazovatele spojené
so0 zamestndvanim a zamestnanost'ou. Tieto ukazovatele sa vSak v mnohym pripadoch sleduju
len izolovane a ich porovnavanie z hl'adiska multikriteridlneho hodnotenia nie je bezné. Ked’ze
v rokoch 2020 az 2022 sa na uzemi krajin vychodnej Eur6py a Balkénu vyskytovala pandémia
COVID-19, ktora sposobila vyznamné poklesy vSetkych vykonnostnych ukazovatel'ov
v oblasti cestovného ruchu, budeme skimat’ aspekty toho, ¢o tato pandémia spdsobila a ako a
¢i sa krajiny vratili k vykonom spred roka 2020.

2 Sucasny stav rieSenej problematiky doma a v zahranici

Uz prvotné vyskumy po vypuknuti pandémie naznacovali vazne poklesy vo vykonoch
cestovného ruchu na urovniach od 30 % az takmer 76 % (Fotiadis et al. 2021). Tieto predpovede
sa dokonca pre niektoré krajiny ukazali ako vel'mi mierne. Tvrdo bol zasiahnuty pocet
zahrani¢nych turistov, projekty priamych zahrani¢nych investicii (ktoré ani v si€asnosti
nedosahuju pred pandemické urovne) (Jaworek et al. 2020). Pandémia mala vplyv aj na
,zelené udrzatelné iniciativy v cestovnom ruchu (Shang et al. 2023). Upadok cestovného
ruchu nemal nasledky len priamo v sektore cestovného ruchu ale aj v pridruzenych odvetviach
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(Daglis 2024). Pandémia mala devasta¢né ti¢inky na ekonomiky krajin, ktoré st vo vel’kej miere
zavislé na vykonoch cestovného ruchu. Vyskumy potvrdzuji, Ze na zachranu sektora boli
potrebné podporné mechanizmy a schémy najmé v krajinach, ktoré st menej odolné voci
krizam (Okafor et al. 2022). Prichddzali mnoh¢é predikcie, kedy sa cestovny ruch z tejto
pandémie obnovi na pred pandemické trovne (Liu et al. 2024b; Volgger et al. 2021). Mnohé
z krajin a subjektov cestovného ruchu sa stretli s nutnostou prepustania, znizovania platov,
atak tato pandémia mala vyznamné socialne a ekonomické dopady aj na beznych T'udi
zamestnanych v cestovnom ruchu a nasledne vytvarala d’alSie neZelané, dovtedy nevidané
efekty (Ahmed et al. 2024; Sass et al. 2023). A prave vtedy sa vynarali tedrie, ktoré
zdoraznovali nie len potrebu pocitu bezpecia pre turistov ale aj zamestnancov, ktorych bol zrazu
citel'ny nedostatok (Bulchand-Gidumal 2022).

Niektor¢ krajiny sa zacali po pandémii obnovovat’ rychlejsie ako iné (De Fatima Brilhante
a Rocha 2023; Duro et al. 2021). S prichodom vakcin proti COVID-19 sa zacal obnovovat’ aj
cestovny ruch vo svete, a s niz§im poctom Umrti sa postupne zacali vracat’ aj turisti (Okafor a
Yan 2022). Manazment rizika a krizovy manazment je jednym vel'mi ddlezitych aspektov
manazmentu cestovného ruchu vo svete, na rovni krajin, zoskupeni ale aj jednotlivych
regionov (Liu et al. 2024a). V ramci obnovy po pandémii sa vyskumy sustred’ovali aj na tri
piliere udrzatelnosti a niektoré vyskumy naznacuju mierne pozitivne efekty na vnimanie
negativnych efektov smerom k zivotnému prostrediu (Muda et al. 2024). Pandémia urychlila aj
rozvoj virtualnych technologii zameranych na cestovatel'ské zazitky a je vel'mi zaujimavé, ze
vyuzivanie tychto technoldgii prispieva aj k znizovaniu problémov s depresiami (Zhong et al.
2025). Takze aj v tazkych ¢asoch pandémie vznikli nové formy a iniciativy cestovného ruchu,
ktoré podporili aj iné oblasti zivota 'udi. Vyskumy naznacuji, Ze cestovanie v ¢asoch po
pandémii zvysilo ochotu cestovat’ najmé z dévodov nostalgie, uniku zo stresu a podobne. Je
vsak dolezité stale vnimat’ sucasne rizika — ekonomické a geopolitické, ale je preukazané, ze
spravanie turistov sa po pandémii COVID-19 mierne zmenilo a stale sa meni (Song et al. 2024).
Je isté, Ze odvetvie cestovného ruchu bolo pandémiou poznacené a niektoré dosledky pretrvaja
eSte dlhé roky a preto je potrebné skumat’ aspekty a determinanty obnovy a odolnosti tejto krizy
a poucit’ sa z nich, aby sme v buducnosti vedeli lepSie riadit’ podobné krizové situacie (Baloch
et al. 2022; Yepez a Leimgruber 2024).

3 Ciel’ prace, metodika prace a metody skumania

Cielom tohto prispevku je zhodnotenie technickej efektivnosti vybranych krajin Eurdpy
v oblasti cestovného ruchu. Zhodnotenie efektivnosti bude prebiehat’ za zvolené obdobie rokov
2019, 2021 a 2024 aj na zaklade dostupnosti udajov, ktorych hlavnym zdrojom bol Travel and
Tourism Dvelopment Index, ktory pravidelne aktualizuje Svetové ekonomické forum (World
Economic Forum 2024).

NajvhodnejSou metddou na meranie technickej efektivnosti je metdda Data envelopment
analysis (DEA) a jej modifikacie. Je Casto vyuzivanou aj v oblasti merania efektivnosti krajin
ainych entit v cestovnhom ruchu (Assaf 2012; Cuccia et al. 2017; Ili¢ a Petrevska 2018;
Nurmatov et al. 2021). Zakladnymi DEA modelmi, ktoré budeme v tejto Studii vyuzivat’ st
vstupne orientované modely DEA CCR (1) a DEA BCC (2), ktorych zéklady boli polozené
pred niekol’kymi rokmi a s overenymi robustnymi modelmi merajucimi technicku efektivnost’
v sluzbéch.
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min 6,
Op.A

s.t. Opx, —XA >0
YA>y,
A=0.

min 6,
Op.A

s.t. Opx, —XA =0
YA>y,
eA=1
A=0.

Pre blizsie charakteristiky uvedenych modelov odporuc¢ame literataru (Charnes et al. 2013;
Cooper et al. 2007)

Tieto modely vyzaduji pre ich uspe$ni implementaciu vhodny vyber vstupnych
a vystupnych premennych, na zdklade inych stadii (Nurmatov et al. 2021)ale aj dostupnosti
udajov sme zvoli tieto premenné:

Vstupné premenné

e Pocet zamestnancov v odvetvi cestovného ruchu — v tisicoch

e Podiel vydavkov domacich turistov na celkovych vydavkoch v CR (v %)
Vystupné premenné

e Pocet prichodov turistov celkom — v tisicoch

e Prijmy z cestovného ruchu celkom — v mil. USD
e Hruby domadci produkt z cestovného ruchu — v % ako podiel celkového HDP krajiny.

V tabulke 1 uvadzame zakladné deskriptivne ukazovatele vybranych premennych
agregatne.

Tabul’ka 1
Deskriptivne ukazovatele vstupov a vystupov DEA modelov

Ukazovarer  TiEt v RO iy e mppzcr POl
Priemer 4228.17 2911.42 92.23 2.85 35.75
Median 2056.60 1494.20 61.80 2.28 31.32
Smerodajna odchylka 5092.83 3360.62 93.50 2.42 15.88
Rozptyl 25936912.12 11293769.25 8741.61 5.86 252.27
Spicatost 2.37 5.73 1.66 3.66 0.22
Sikmost L.71 2.34 1.55 2.08 0.82
Sirka suboru 19593.27 14201.95 342.04 9.62 63.08
Minimum 28.73 165.05 10.27 0.76 12.23
Maximum 19622.00 14367.00 352.31 10.38 75.31

Zdroj: vlastné spracovanie na zaklade idajov WEF (2024).
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BlizSej charakteristike a vyvoju pouzitych premennych sa budeme venovat v d’alSej
kapitole. Objektom skumania v tejto Studii boli krajiny vychodnej Eurdpy a krajiny Balkanu,
tento objekt skimania bol zvoleny nie len na zaklade regionalnej a do urcitej miery aj
ekonomickej blizkosti krajin ale aj na zdklade kategorizacie Svetové ekonomického fora
v ramci indexu TTDI. Skumat’ teda budeme 12 krajin pocas troch rokov. Krajiny ktoré sme
skimali su: Albansko, Bosna a Hercegovina, Bulharsko, Mad’arsko, Moldavsko, Cierna Hora,
Severné Macedonsko, Pol'sko, Rumunsko, Srbsko, Slovensko, a Slovinsko.

4 Vysledky prace a diskusia

V tejto kapitole uvedieme vyvoj pouZzitych premennych orientovanych na cestovny ruch
a opiSeme zékladné rozdiely medzi jednotlivymi krajinami.

Podrl'a grafu 1 vi¢sina krajin udrzala stavy len s minimalnou redukciou. Bulharsko a Cierna
Hora prakticky neznizovali pracovné miesta (okolo +2 %), ¢o naznacuje, ze vlady dotovali
udrZanie zamestnanosti alebo podniky o¢akévali rychle oZivenie. Moldavsko dokonca vykazuje
rast o 160 %, pravdepodobne Statisticky efekt presunu pracovnikov do formalneho sektora ¢i
zmeny metodiky. Naopak Albansko a Mad’arsko zaznamenali citeI'né prepady okolo -17 % az
-23 %.

Z pohladu zamestnanosti v odvetvi st vysledky v roku 2024 oproti roku 2019 relativne
povzbudivé. Moldavsko hléasi skokovy narast o 157 %, ktory odrdza formalny prechod
pracovnikov do oficialnej $tatistiky po danovych reformach. Albansko, Bosna a Cierna Hora
eviduju prirastky 7-11 %, ¢o ukazuje, Ze odvetvie uz potrebuje viac 'udi nez pred pandémiou.
Bulharsko je prakticky na nule a Mad’arsko ma mierny pokles — obidve ekonomiky zrejme
nahradili ¢ast’ I'udskej prace technologiou alebo presunuli pracovnikov do inych sektorov.
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Graf1
Vyvoj poctu zamestnancov (Vv tis.)
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Zdroj: vlastné spracovanie na zaklade udajov WEF (2024).

400,00

Slovinsko
48,75

42,14
34,19



Ekonomika a manazment, Vedecky ¢asopis Fakulty podnikového manazmentu Ekonomickej univerzity v Bratislave
ro¢nik XXII., Cislo 2, rok 2025, ISSN 2454-1028

Graf 2
Podiel vydavkov z doméceho cestovného ruchu (v %)
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Zdroj: vlastné spracovanie na zaklade udajov WEF (2024).
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Graf 2 zobrazuje vydavky domadcich turistov, ktoré prindSajii najoptimistickejSi obraz.
Cierna Hora zvysila domace vydavky o 124 %, Bulharsko o 73 % a Bosna o 42 %. Kedze
hranice boli zatvorené, obyvatelia objavovali vlastni krajinu, ¢im zmiernili pad prijmov.
Albansko ma len mierny rast (+9 %), ¢o potvrdzuje, ze jeho rastovy potencidl lezi skor v
zahrani¢nom dopyte. Vynimkou je Moldavsko (-33 %), kde mobilita zostala obmedzend aj
vnutri krajiny alebo spotrebitelia nepresunuli vydavky do CR.

Domace vydavky odhal'uja, ako sa meni spotrebitel'ské spravanie po uvolneni hranic. Vac¢Sina
krajin zaznamenala mierny pokles oproti 2019, najviac Bosna (-15 %) a Albansko (-13 %),
signalizujlici navrat obyvatelov k zahraniénym cestam. Bulharsko, Mad’arsko a Cierna Hora si
udrzuji jemné plusové hodnoty, Co moze suvisiet’ s pretrvavajliicou neistotou v zahranici.

Pri pohl'ade na zmeny 2021 a 2019 v grafe 3 v prichodoch turistov sa potvrdzuje rozsah
pandemického $oku. Najprudsie prepadli Cierna Hora, Bosna a Hercegovina a Bulharsko (-83
% az -86 %), o zodpoveda ich vysokej zavislosti od zahrani¢ného cestovného ruchu a malému
domécemu trhu. Albansko a Mad’arsko stratili priblizne polovicu navstevnikov. Moldavsko
kleslo o -82 %, no jeho absolutne pocty boli nizke uz pred pandémiou, takze percentudlny
prepad neodzrkadl'uje az taky vyznamny dopad na krajinu ako taku.

Po piatich rokoch od vypuknutia pandémie vidime velmi rozdielny obraz obnovy
cestovného ruchu v jednotlivych balkénskych krajinach. V prichodoch turistov sa najviac dari
Albansku, ktoré prekroc€ilo troven roku 2019 o priblizne 26 %. Tento narast suvisi s masivnou
investicnou vlnou do infraStruktary a marketingu, vdaka ¢omu sa krajina stala ,,novym
Chorvatskom* regionu. Na opacnej strane zostava Bulharsko s pretrvavajucim poklesom o tri
Stvrtiny- dosledok slabsie diverzifikovanej ponuky a problémom s pohl'adom na imidz krajiny
ako luxusnej destinacie. Zaujimavym kompromisom je Cierna Hora, kde poéet navitevnikov je
len o 2 % niz§i nez pred pandémiou; krajina takmer dosiahla Gplné zotavenie, hoci nerastie.
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Graf 3
Pocet prichodov turistov (v tis.)
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Zdroj: vlastné spracovanie na zaklade udajov WEF (2024).
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Prijmy z cestovného ruchu (v tis. USD)

Slovinsko

Slovensko

Srbsko

Rumunsko

Polsko

Severné Maceddnsko
Cierna Hora
Moldavsko

Madarsko

Bulharsko

Bosna a Hercegovina

Albansko
Albansko
2024 2990,48
2021 1128,77
2019 2192,74

WHW

0,00 2000,00 4000,00 6000,00 8000,00 10000,00 12000,00 14000,00
Heli(c):gzva;na Bulharsko = Madarsko = Moldavsko Cierna Hora Mj::jgr;e;ko Polsko Rumunsko Srbsko Slovensko
1426,35 3413,26 5630,60 740,17 1110,65 386,01 14367,00 = 4830,11 2592,04 1359,63
430,66 1692,58 3204,81 315,86 165,05 252,08 8238,00 1441,46 1248,74 1308,50
1100,91 4500,96 6923,64 381,09 1182,28 381,78 13992,00 3400,10 1546,95 3200,31

w2024 w2021 m2019

Zdroj: vlastné spracovanie na zaklade udajov WEF (2024).
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Zmeny v prijmoch z cestovného ruchu v grafe 4 odhal'uju o nieCo miernejsi pokles nez
prichody, ¢o naznacuje rast ttrat na osobu alebo presun k luxusnej$im segmentom. Albansko a
Madarsko stratili takmer polovicu prijmov, Bulharsko a Bosna zhruba -60 %, no najvacsi pad
vidime v Ciernej Hore (-86 %), &im sa potvrdzuje jej extrémna zranitelnost. Zaujimavou
vynimkou je Moldavsko (-17 %), kde prijmy klesli podstatne menej nez pocty navstevnikov,
krajina pravdepodobne diverzifikovala zdroj trzieb, napriklad repatriaciou diaspory ¢i dlhs§imi
pobytmi.

Prijmy z cestovného ruchu (2024 verzus 2019) odhaluju eSte zaujimavejSie posuny.
Moldavsko vy¢nieva bezprecedentnym rastom o 94 %. Albansko a Bosna si polepsili o 36 %
resp. 30 %, ¢o naznacuje, Ze turisti minaji viac peniazi nez kedysi. Naproti tomu Bulharsko a
Madarsko sice eSte zaostavaju, ale rozdiel (-24 %, resp. -19 %) je omnoho mensi nez v
prichodoch, ¢o potvrdzuje rast priemernych vydavkov na osobu.

Podiel cestovného ruchu na HDP sa podla grafu 5 logicky zmensil najviac tam, kde
turizmus tvori kIai&ovy sektor. Cierna Hora stratila tri §tvrtiny hodnoty a Bulharsko takmer dve
tretiny. V Albansku a Bosne klesol ukazovatel o priblizne polovicu, ¢o stale predstavuje vazne
oslabenie ich ekonomickej Struktiry. Moldavsko naopak vykazuje +19 %, ¢o odraza skor slabu
bazu vychodiskového roka a relativne mensiu zavislost od CR, vdaka comu celkova
ekonomika absorbovala Sok lepsie.

Podiel cestovného ruchu na HDP sa (2024 verzus 2019) vratil na, respektive prekonal
povodntl troven len v Albansku (+7 %) a Moldavsku (+169 %, opit’ vd’aka malej povodne;j
béaze). V Ciernej Hore a Bulharsku zostava vyznam odvetvia citelne nizsi (-25 % a -41 %), &o
znamena, Ze aj napriek rastu prijmov rastol zvySok ekonomiky este rychlejsie alebo sa turizmus
nestihol obnovit’ v plnom rozsahu. Na grafoch 6 a 7su zobrazené vysledky DEA CCR a DEA
BCC modelu v tomto poradi.

33



Ekonomika a manazment, Vedecky ¢asopis Fakulty podnikového manazmentu Ekonomickej univerzity v Bratislave
ro¢nik XXII., Cislo 2, rok 2025, ISSN 2454-1028

Graf 5
HDP z cestovného ruchu (v %)
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Zdroj: vlastné spracovanie na zaklade udajov WEF (2024).
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Graf 6
Vysledky DEA CCR modelu
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Albansko sa v CCR modeli profiluje ako najefektivnejsi hrac regionu: z predpandemickych
0,65 klesla pocas krizy na 0,31, no v roku 2024 uz dosahuje 0,86. KI'a¢ovi tlohu v tomto obrate
zohrali domace vydavky, ktoré v lockdownovom roku stipli o 9 % a pomohli zmiernit’ prepad
prijmov; po opédtovnom otvoreni sice klesli o 13 %, no medzitym sa prudko rozsirila ponuka
sluzieb, takze lokalny dopyt vytvoril pevnu zakladiiu a efektivnost’ sa zvysila aj pri rasticom
rozsahu vstupov. Bosna a Hercegovina zac¢inala na CCR 0,46, klesla az na 0,21, a napokon sa
zvysila na 0,54. Hoci domace vydavky vyskocili v roku 2021 o 42 %, v roku 2024 st o 15 %
nizsie nez vychodiskovo. Tento ustup domaceho trhu brzdi technicku efektivnost’. Bulharsko
je prikladom trvalo nizkej efektivnosti. Po prepade z 0,63 na 0,32 sa zotavilo len na 0,74.
Navyse, hoci doméci dopyt v roku 2021 vzrastol o 74 % a v roku 2024 je eSte o 11 % vysSi nez
2019, narast sa sustred’uje do lacnejsich produktov. Domace vydavky teda nekompenzuju nizke
marze ani velky sezonny charakter trhu a CCR ostava hlboko pod hranicou efektivnych
jednotiek. Mad’arsko ukazuje stabilne stredné hodnoty: CCR kleslo zo 0,71 na 0,380,38 a v
roku 2024 je 0,760,76. Doméce vydavky najprv stapli o 24 %, potom o 5 %, Ciastocne
nahradzajuc deficit zahrani¢nych hosti, no sofistikovana mestska turistika Budapesti sa spoliecha
skor na zahrani¢nych navstevnikov s vys$imi Gtratami. Absencia vyraznej domécej injekcie tak
drzi efektivnost’ tesne pod regiondlnym priemerom, pricom rozdiel medzi CCR a BCC je
minimalny — problém lezi v procesoch, nie v meradle trhu.

vwve

0,22. Extrémny rast domacich vydavkov (+160 % v 2021, -9 % v 2024) a formélna registracia
pracovnikov zvysili pocet vstupov rychlejSie nez vystupy. Doméci trh teda paradoxne zhorsil
CCR, pretoze vyssSie ndklady na pracovnu silu a investicie neboli okamzite kompenzované
vynosmi. Napriek takmer nezmenenému poctu prichodov sa efektivnost’ zlepSuje len pomaly,
naznacujiic potrebu profesionalizacie a exportu produktov na zahraniéné trhy. Cierna Hora bola
pred pandémiou takmer efektivna (CCR 0,90), klesla na 0,25 a vratila sa na 0,90. Domaci dopyt
stupol rekordne — o 124 % v roku 2021 a drzal sa o 7 % vyssie v roku 2024 — ¢im vyrovnal
vypadok zahraniénych hosti a udrzal kapacity v chode. Silny domdci segment tak zachoval
technické know-how aj zamestnanost, ¢o umoznilo navrat k plnej efektivnosti, akondhle sa
prichody priblizili k povodnej urovni. Doméce vydavky sluzili ako zéchranna brzda, no ich
vplyv na CCR zévisel od Struktiry ponuky. V krajinach s mens§im, ale bonitnym domécim
trhom (Cierna Hora, Albansko) podporili rychly navrat efektivnosti. V Bulharsku a Mad’arsku
sice nahradili ¢ast’ objemov, avSak s niZzSou hodnotou na osobu, a tak CCR napredovalo
pomalsie. Moldavsko ukazuje, Ze prudky rast vstupov bez adekvatnych vystupov moze dokonca
efektivnost’ znizit.

Slovensko zaznamenalo pomerne netradi¢ny mix vysledkov. V pocte prichodov patri medzi
malo krajin, ktoré uz prekrocili predpandemicky stav, hoci iba symbolicky o 3 %. Napriek tomu
sa prijmy z cestovného ruchu prepadli o 57 %, Co signalizuje, Ze do krajiny prichddzaji skor
kratkodobi alebo nizko nékladovo orientovani hostia, a Ze domaci podnikatelia maju problém
premietnut’ rastiice ceny do konecnej ceny sluzieb. Pocet pracovnikov v odvetvi je stale 0 4 %
nizsi nez v roku 2019 a podiel turizmu na HDP klesol takmer o 30 %, takze sektor sa sice znovu
zaplnil turistami, no pracuje s niz§imi marzami a nizSou pridanou hodnotou. Doméace vydavky
pritom rastu: po pandémii su o 51 % vyssie nez vychodiskovo. Tento narast vSak premietol skor
utraty obyvatel'ov po Slovensku nez marze podnikov, a tak nedokazal vyvazit’ prudky pokles
prijmov od zahrani¢nych hosti. Vysledok vidime v efektivnosti: CCR model, ktory pocita s
konStantnymi vynosmi z rozsahu, klesd z 0.597 v roku 2019 na 0.536 v roku 2024. Slovensko
teda vyuziva svoje celkové zdroje horSie nez pred pandémiou a zotavenie poctov navstevnikov
neznamend zotavenie produktivity.
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Graf7
Vysledky DEA BCC modelu
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2024 1,00 0,55 0,84 0,76 0,35 0,94 0,61 1,00 0,57 0,75 0,74 0,76
2021 0,50 0,51 0,48 0,49 0,49 0,89 0,72 0,79 0,17 0,39 0,74 0,37
2019 0,66 0,50 1,00 1,00 1,00 1,00 0,82 1,00 0,29 0,46 0,68 1,00

m2024 m2021 m2019

Zdroj: vlastné spracovanie na zaklade udajov WEF (2024).
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Albansko dosahuje v roku 2024 BCC efektivnost’ 1.00, ¢ize je z hladiska variabilnych
vynosov plne efektivna. Doméce vydavky na cestovanie su vSak o 13 % nizsie ako v roku 2019,
¢o naznacuje, Ze maximalnu efektivnost’ dosahuje vd’aka silnému pritoku zahrani¢nych hosti a
zvySujlucim sa priemernym utratdm, kym lokalny dopyt hra skor stabiliza¢nt tlohu. Bosna a
Hercegovina ma BCC skore 0.549. Domacemu trhu sa po covidovej vine nepodarilo udrzat’ rast
—vydavky obyvatel'ov klesli o 15 % oproti 2019. Prave oslabeny domaci dopyt drzi efektivnost’
pod hranicou 0.60; zariadenia a pracovna sila zostavaju vyuzité nedostatocne, aj ked’ zahrani¢né
prijmy uz takmer dobehli povodné urovne. Mad’arsko dosahuje 0.763. Hoci doméce vydavky
vzrastli o 5 %, ich vplyv je limitovany, lebo trh sa orientuje na zahrani¢ni mestsku turistikou s
vyS$Sou ttratou na osobu. Relativna stagnacia doméaceho segmentu spdsobuje, Ze kapacity mimo
Budapesti pracuju pod optimom, a tym drzia BCC pod Groviiou Albanska ¢&i Ciernej Hory.
domacich vydavkov po pandémii sice kulminoval na +160 % v roku 2021, no v roku 2024 je
uz 9 % pod urovitou 2019. Naviac sektor prijal velké mnozstvo pracovnikov, ¢o navysilo
vstupy rychlejsie neZ vystupy. Cierna Hora ma efektivnost’ 0.936 a je tesne pod hranicou plnej
efektivnosti. Domdace vydavky st o 7 % vysSie nez pred pandémiou a pocas krizy stipli az o
124 %, ¢im udrzali hotelové a reStauracné kapacity pri Zivote. V roku 2024 domadci trh stale
vypliuje sezonne medzery, preto sa efektivnost’ drzi vysoko aj pri takmer plnom navrate
zahrani¢nych prichodov. Celkovy obraz ukazuje, Ze domaci dopyt pomohol najmé krajinam s
mensim a bonitnym domacim trhom (Cierna Hora, Albansko) alebo tym, ktoré ho dokézali
razantne rozsirit’ v krizovom obdobi. Tam, kde sa domace vydavky po uvolneni hranic opat’
stiahli (Bosna, Moldavsko), zostava BCC podstatne slabsie a efektivnost’ zniZena nevyuzitymi
vstupmi. BCC model pre Slovensko, ktory pripusta variabilné vynosy z rozsahu, ukazuje iny
obraz ako CCR. BCC stlpol zo 0.682 na 0.743 a drzi sa prakticky rovnaky od roku 2021.
Samotné procesy a manazment sa zefektivnili; t. j. podniky vedia pracovat’ racionélnejsie s
menSimi vstupmi. Domace vydavky v tomto pripade pomohli zachovat zamestnanost' a
vytazenost ubytovacich zariadeni, ¢o zvySuje variabilni technickt efektivnost, ale pri
nezmenenej Urovni kapitalu nestaci na navrat k plnej CCR efektivnosti. V kone¢nom ddsledku
je slovensky cestovny ruch paradoxne ,,ziv$i“, no menej ziskovy. Domaéci trh stabilizoval dopyt
a vd’aka nemu sa podarilo zlep$it BCC ukazovatel’, avSak pokial’ sa nezvysi priemernd utrata
(¢i uz domacich, alebo zahrani¢nych), zostane CCR pod uroviiou z roku 2019. Pre névrat k
plnej efektivnosti bude nutné posunut’ produkt do vyssieho cenového segmentu alebo rozsirit
ponuku zazitkov, ktoré dokazu generovat’ vyssiu pridant hodnotu z kazdého prichodu.

5 Zaver

Pandemické roky vyustili do ,,dvojrychlostného® cestovného ruchu v celom S$irSom
,balkansko-karpatskom® priestore a dvanastka sledovanych krajin sa dnes deli na vykonné
a nevykonné krajiny. Albansko, Cierna Hora, Chorvatsko a Slovinsko uz nielen dobehli, ale aj
takmer Uplne obnovili variabilntl efektivnost’ — v modeli BCC smeruj k hodnote 1, taziac z
kombinécie investicii, smart marketingu a zivotaschopného domdaceho dopytu, ktory pocas
lockdownov drzal infrastruktiru v dobrej pozicii. Madarsko, Bulharsko, Rumunsko a
Slovensko tvoria stred: prichody st blizko Grovni 2019 a procesy sa zefektivnili (BCC 0,74 —
0,84), avSak klucovy produkt zostal prevazne lacny ¢i sezonny, takze pri konStantnych
vynosoch (CCR) sektor stale straca 20 — 40 % svojej predpandemickej produktivity. Srbsko,
Bosna a Hercegovina, Severné Macedonsko a Moldavsko bojuju s najniz§imi skoére oboch
modelov: navrat zahrani¢nych hosti je pomaly, domaci vydavkovy rozmach po otvoreni hranic
dosiahol svoje. KI"aiCovym motivom naprie¢ vSetkymi trhmi zostava domaci segment, tam kde
zostal silny (Albansko, Cierna Hora, Bulharsko), stabilizoval a zlepsil BCC efektivnost. Ak
maju pomalsi hraci dobehnut’ lidrov, budu musiet’ zvysit' priemernu Utratu hosti - ¢i uz cez
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drahSie zazitky, celoro¢né produkty alebo prilakanie bonitnejSich trhov. Strategicky to
Znamena:

1. Rozsirit’ mix produktov do vyssSej hodnoty — len pocet navstevnikov nestaci.

2. Investovat’ do celoro¢nych a drahs$ich zazitkov (wellness, MICE, gastro-turizmus), aby
domécim vydavkom stupla priemerna ttrata.

3. Zamerat’ marketing na trhy s vyS$§im prijmom a dlhS§im pobytom, obzvlast tam, kde
CCR stale zaostava.

Bez zvysenia marzi a diverzifikacie zdrojov dopytu sa krajiny s nizkou CCR nevratia na
plnu efektivnost’, hoci objem cestovného ruchu sa moze javit’ ako pred pandémiou.
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Virtual Power Purchase Agreement — finan¢né a uctovné aspekty
Virtual Power Purchase Agreement — financial and accounting aspects

Marko Lyécsa, Peter Markovic

Abstract

The main aim of the article is to describe the theoretical nature of the financial derivative VPPA
and to explain the possibilities of its use in the field of renewable energies. In the case of
contract valuation, a modified discounted cash flow method (DCF Model) was used, relying on
publicly available data concluded in the contract between Enery and Sari§ Brewery. The added
value of the article is the explanation of the electricity sales process following the VPPA
contract, where we have used several valuation techniques and software to estimate its value
and propose options for its accounting. The article also maps the potential development and
perspective of the VPPA, mentioning the possible impacts on the company's economy but also
the risks associated with this financial derivative.

JEL classification: C6, G2, M4, Q2, Q4, 05
Keywords: ESG, financial derivative, hedging, renewable energy sources, REC, VPPA

1 Uvod

V snahe rieSit’ globdlny problém suvisiaci s klimatickymi zmenami a vyc€erpavanim
fosilnych paliv sa svet neustdle obracia k obnovitelnym zdrojom energie ako kl'icovému
rieSeniu. V sucasnej dobe, ked’ klimatické zmeny uz nepredstavuji len budtce hrozby, ale
naliehavé vyzvy, sa obnoviteIné formy elektrickej energie Coraz viac dostdvaju do popredia
ako nevyhnutné zdroje energie. Solarne panely, veterné turbiny, ¢i vodné elektrarne nie su len
technologickymi inovaciami, ale zdsadnymi stavebnymi kameifimi novej, udrzatelnej
energetickej buducnosti. Tento posun je podopierany nielen environmentalnou potrebou, ale aj
tlakom zo strany investorov, verejnosti ¢i zdkonnej moci na dodrziavanie Standardov ESG. V
tomto kontexte sa otvara aj priestor pre financné néstroje, ako su derivaty, ktoré mozu vyrazne
podporit’ prechod k obnovitelnym zdrojom energii a pomdct’ riesit’ dosahy klimatickej krizy.
Finan¢né derivaty navyse hraju aj kI'a€ovt tilohu pri manazmente cenovych rizik, ¢o je dolezité
najmid pri rychlo sa meniacom trhu s energiou. S obnoviteInymi zdrojmi energie, ktorych
produkcia moze byt ¢asto volatilnd, v zavislosti od prirodnych podmienok, sa zvySuje potreba
efektivnych hedgingovych stratégii. Jeden z modernych a efektivnych nastrojov pri rieSeni
problémov suvisiacich s obnovitelnymi zdrojmi energie je kontrakt VPPA (Virtual Power
Purchase Agreement). Tento Specificky typ finan¢ného derivatu, ktory je coraz oblibenejsi
medzi spolo¢nostami hladajicimi udrzatelné rieSenia, umoziuje spolo¢nostiam uzatvarat
dlhodobé kontrakty na nakup elektrickej energie z obnovitelnych zdrojov bez toho, aby firmy
museli fyzicky odoberat’ tuto elektrickll energiu. Ide o relativne novy finanény nastroj, ktory
v poslednych rokoch naberd na popularite (prevazne v zéapadnych krajinach) a hoci
v podmienkach Slovenskej republiky je menej znamy, v tejto vedeckej stati ho podrobnejsie
analyzujeme.

2 Sucasny stav rieSenej problematiky doma a v zahranici
2.1 Transformadcia energetiky v sulade s ESG ciel’'mi

Viaceré spolo¢nosti v sucasnosti pocituji zvyseny tlak zo strany akcionarov, spotrebitelov,
vlady ale aj zamestnancov, aby prijali environmentélne, socidlne a riadiace ciele (ESG). ESG
kritéria sa stavaji Coraz dolezitej$imi pri hodnoteni vykonnosti a transparentnosti podnikov.
Podniky, ktoré sa rozhodnll investovat’ do obnovite'nych zdrojov, mozu zlepsit' svoje ESG
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skore, ¢o moze mat’ pozitivny vplyv na ich schopnost’ ziskat’ financovanie a prildkat’ investorov.
V ramci ESG vykazovania sa zameriavaji na znizovanie svojej uhlikovej stopy a zodpovedné
hospodarenie s prirodnymi zdrojmi. Vel'a spoloCnosti obstardva energiu z obnoviteInych
zdrojov ako jeden zo spdsobov plnenia tychto cielov (Agbaji, Morrison & Lakshmanan, 2023).
V Eurdpskej tnii a v Slovenskej republike prebiehaju vyznamné legislativne zmeny, ktoré
podporuju prechod na obnovitené zdroje energie. EU stanovila ambiciézne ciele v oblasti
znizovania emisii a prechodu na udrzatel'nt energiu. Napriklad, ciele stanovené v ramci Zelenej
dohody EU (Green Deal), maji zimer dosiahnut klimatickia neutralitu do roku 2050.
Slovensko, ako &lensky $tat EU, sa musi prispdsobit’ tymto regulaciam a prijat’ opatrenia na
podporu obnovitel'nych zdrojov. Tieto legislativne zmeny vytvaraju pre podniky prilezitosti na
znizenie nakladov a zlepSenie svojho postavenia na trhu. Podniky, ktoré sa prispdsobia novym
regulacidm a prejda na obnovitel'né zdroje, mozu ziskat’ finan¢né vyhody, ako st dotacie alebo
danové Ulavy. Na druhej strane, podniky, ktoré nebudu schopné prisposobit’ sa tymto zmenam,
sa mozu ocitnit’ v nevyhode voci svojim konkurentom. Délezitym aspektom tychto zmien je
smernica o podnikatel'skom vykazovani v oblasti udrzatel'nosti (CSRD), ktora zasahuje do ESG
(Environmental, Social, and Governance) vykazovania (Europska komisia, 2024).

2.1.1 CSRD a jej vyznam

Smernica o podnikatel'skom vykazovani v oblasti udrzatel'nosti (CSRD) bola predstavena
Eurépskou komisiou ako sucast’ SirSej stratégie na dosiahnutie klimatickej neutrality do roku
2050. CSRD nahradza predchadzajucu smernicu o vykazovani nefinan¢nych informacii
(NFRD) a rozsiruje poziadavky na vykazovanie udrzatelnosti na $irSie spektrum podnikov.
CSRD sa vztahuje na vSetky podniky, ktoré splnia dve z troch kritérii pocas dvoch po sebe
nasledujucich uctovnych obdobi: viac ake 250 zamestnancov, ro¢ny obrat vys§i ako
50 mil. € a hodnota aktiv vysSia ako 25 mil. €. V rdmci smernice CSRD existuju urcité sektory
a oblasti podnikania, ktoré st povinné vykazovat’ ESG informécie bez ohl'adu na to, &i spinaju
uvedené podmienky zamestnanosti, obratu alebo hodnoty aktiv (napr. finan¢né institucie ako
banky, poistovne, podniky s cennymi papiermi obchodovanymi na burze apod.). Okrem toho
sa budu musiet’ smernici CSRD prispdsobit’ aj Spolocnostz mimo EU, ktoré majii v EU obrat
vys$si ako 150 milionov EUR. CSRD sa bude vztahovat' aj na malé a stredné podniky (SME),
ktorych cenné papiere sii kétované na eurdpskych trhoch a spliaju aspott dve z tychto troch
podmienok: viac ako 50 zamestnancov, Cisty obrat vyssi ako 8 mil. €, hodnota aktiv vysSiq
ako 4 mil. €. Prv¢é spravy pre SME budu platné od roku 2027, hoci sa od nich mozno odklonit’
az do roku 2028. Spoloc¢nosti budu musiet’ zverejiiovat’ informacie o udrzatelnosti vo svojich
spravach o hospodareni, ¢o znamen4, ze finanéné informacie a informacie o udrzatel'nosti sa
budu zverejniovat’ sucasne. Od roku 2025 CSRD zavézne stanovuje podnikom, aby mali plan
na znizovanie emisii, ktory bude zosuladeny s Parizskou dohodou s cielom dosiahnut’ Cisti
nulu v rdmci emisie sklenikovych plynov do roku 2050 (respektive akykol'vek vyprodukovany
sklenikovy plyn bude podnik kompenzovat’ primeranym odstranenim). DalSie podmienky pre
malé a stredné podniky o vykazovani podl'a CSRD uvadza Deloitte na svojej webovej stranke.

2.1.2 SEC a ESG vykazovanie

Legislativa USA, v nadvéznosti na ESG vykazovanie, eSte nie je jednoznacne zjednotena
na federalnej Urovni, ale v poslednych rokoch sa zvysuje tlak na regulaciu a transparentnost’ v
tejto oblasti. Existuju vSak viaceré snahy a pokroky v ramci réznych regulacnych organov,
vladnych institucii a Statov. SEC, ktory dohliada na finan¢né trhy a sprévanie verejnych
spolo¢nosti, v poslednych rokoch ¢oraz viac zdoraziiuje potrebu vykazovania ESG. Komisia
pre cenné papiere v USA sa sustred’uje na to, aby spoloc¢nosti, ktoré obchoduju na verejnych
trhoch, informovali o svojom pristupe k ESG, najmi o environmentalnych a klimatickych
rizikach. Zatial’ ide vd¢Sinou o navrhy a usmernenia, v blizkej buducnosti sa o¢akéva zavedenie
povinnych pravidiel. Niektoré $taty, napriklad Kalifornia, st priekopnikmi v oblasti ESG
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legislativy. Kalifornia méa prisne ekologické predpisy a poziadavky na environmentalne
zverejiiovanie, vratane poziadaviek pre velké korporacie ohl'adom ich uhlikovej stopy a
opatreni na zniZenie emisii. Faktom je, Ze v roku 2022 uz viac ako 96 % spolo¢nosti z rebricka
S&P 500 (Co tvori prevaznu Cast’ spolocnosti sidliacich v USA) zverejiiovalo spravu o ESG
alebo inu formalnu spravu o udrzatel'nosti. Ocakéava sa, Ze podnikové obstaravanie energie z
obnovitel'nych zdrojov bude v Spojenych Stitoch americkych predstavovat’ takmer 40 %
predpokladaného narastu projektov vyuZzivania veternej a solarnej energie do roku 2023 a 2024.
Index S&P 500 ESG+, ktory je vazeny trhovou kapitalizaciou, je ur€eny na meranie vykonnosti
cennych papierov, ktoré spifiaju kritéria udrzatelnosti, pri¢om si zachovava podobné celkové
vahy odvetvovej skupiny ako S&P 500. Obrazok 1 naznacuje, ze ESG investicie ziskavaji na
popularite a mézu ponukat konkurencieschopnu vykonnost v porovnani so Standardnymi
indexmi (pre zaujimavost’: tento index dosiahol 22,74 % navratnost’ za posledny rok a S&P 500
Index dosiahol 24,06 %).

Obrazok 1
Historicky vyvoj S&P 500 ESG+ Indexu medzi rokmi 2022-2025
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Zdroj: vlastné spracovanie, podl'a S&P 500 ESG+ Index (2025)

2.1.3 Zaviizné ciele MH SR podla nariadenia EP a Rady EU 2018/1999

Ministerstvo hospodarstva SR (MH SR) uvadza v Integrovanom narodnom energetickom
plane na roky 2021-2030, Ze revidovana smernica o systéme obchodovania s emisnymi kvotami
EU stanovuje ciel’ znizit' emisie sklenikovych plynov v odvetviach zahrnutych do EU ETS o
43 % do roku 2030 v porovnani s rokom 2005. To znamena priemerny rocny pokles o 2,2 %
poCas obdobia 2021-2030. Medzi dalSie ciele MHSR patri napriklad zniZenie emisii
sklenikovych plynov o 40 % v roku 2030 a 80-85 % v roku 2050 (v porovnani s rokom 1990).
Podiel OZE ma predstavovat’ 32 % hrubej konecnej spotreby energie v roku 2030 a znizit’ by
sa mala aj primarna energia o 32,5 % v roku 2030 v porovnani so zakladnou uroviiou z roku
2007. V pripade potreby podrobnejSej analyzy su d’alSie ciele uvedené v spominanom nariadeni
MH SR. Spolo¢nosti vedia plnenie tychto planov zabezpecit prostrednictvom roéznych
finan¢nych a nefinan¢nych néstrojov. Ich u¢elom je okrem zniZenia emisii sklenikovych plynov
a zefektivnenia energetickej GCinnosti aj zlepSenie celkového manazmentu spravy riadenia
cenovych rizik. Pre ilustraciu sa nizSie uvadza aj medziro¢né porovnanie emisie CO2 (obr. 2),
¢im implikujeme dokaz, ze ESG ciele spiniaju svoj udel.
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Obrazok 2
Emisie CO; (metrické tony na obyvatel’a)
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Zdroj: vlastné spracovanie, podl'a World Bank Group (2023)

2.2 Finanéné derivdty ako ndstroje hedgingu

Jednym z najvyznamnejsich rizik spojenych s obnovitelnymi zdrojmi energie (OZE) je
volatilita cien elektrickej energie. Ceny energie sa menia v zavislosti od trhovych podmienok,
sezoénnosti a d’alSich faktorov. Pozname niekol'ko druhov finan¢nych derivatov, ktoré nam
dokdzu zmiernit’ riziko spojené s obnovitelnymi zdrojmi energie — opcie, futures, forwardy ¢i
swapy. Prave posledny spomenuty derivat umoziiuje dvom strandm vymenu penaznych tokov
na zaklade vopred dohodnutych podmienok. V kontexte obnovitelnych zdrojov energie sa
forwardy a swapy najCastejSie pouzivaju na riadenie rizik spojenych s cenami energie, ako aj
na optimalizaciu penaznych tokov a planovanie investicii. Energeticky swap ndm umoziuje
vymenu penaznych tokov na zaklade cien elektrickej energie. Napriklad, ak podnik vyraba
elektrickll energiu z obnovitelnych zdrojov, moze uzavriet' swap, kde sa dohodne na stabilnej
cene za dodavku energie na urc¢ité obdobie. Tento typ swapu modze chranit’ podnik pred
cenovymi vykyvmi na spotovom trhu. Uhlikové st na druhej strane viazané na ceny uhlikovych
kreditov alebo certifikatov. Podniky, ktoré¢ produkuju emisie, moézu uzatvarat’ uhlikové swapy
na nakup alebo predaj svojich uhlikovych kreditov. Toto umoziiuje podnikom optimalizovat’
naklady spojené s regulaciami v oblasti emisii sklenikovych plynov.

2.2.1 Priebeh predaja elektrickej energie z obnovitelnych zdrojov

Elektrickej energie je jedinecny produkt, nie je skladovatel'na vo velkom meradle a subjekty
su Castokrat prepojené v elektrickej ,,sieti” (a nie priamo napojené na generatory) a navyse sa
elektricka energia vyrobena z obnovite'nych zdrojov v sieti zmieSava s konvenénymi zdrojmi
(z neobnovitelnych zdrojov energie). Preto treba vyriesit’ problém, ako dokazat’, Ze spolocnosti
skuto¢ne Cerpaju ekologickejSiu formu elektrickej energie. Existuje niekol’ko spdsobov. Ked’
sa z obnovite'nych zdrojov vyraba energia, na trhu vie jeho producent predat’ az dva druhy
produktov — elektrickl energiu aisty druh ,kreditu® tj, EAC (z angl. Energy Attribute
Certificate). Tento kredit je Casto formalizovany ako energeticky certifikat, resp. CastejSie sa
pouziva jeho vyraz certifikat obnovitel'nej energie (REC pripadne GO). Spolo¢nosti nakupuji
EAC certifikaty, aby znizili uhlikové stopy, ¢o pomaha podporovat’ zdravy trh s obnoviteI'nou
energiou a to umoziuje spolo¢nostiam investovat’ do Cistej energie, aj ked’ nemaju fyzicky
priestor alebo logistickt pracovnu silu na vystavbu vlastnych soldrnych elektrarni, ¢i veternych
elektrarni. REC sa vytvara pre kazdi megawatthodinu elektrickej energie, ktord sa vyrobi
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z obnoviteI'ného zdroja energie, a moze ich kupit’ ktorykol'vek subjekt na trhu a neskor ich
vyuzit’ na kompenzéciu spotreby energie od neobnovite'nych zdrojov.

Druhou moznostou je uzavretie zmluvy na dodavku fyzickej energie (PPA). Uétovna
jednotka odobera fyzicku dodavku elektrickej energie na zéklade zmluvy z konkrétneho
vyrobného zariadenia (teda od vyrobcu) po uréité obdobie od jej procesu vyroby. Dal$im
sposobom je finanéné vyrovnanie prostrednictvom zmluvy o virtudlnom ndkupe energie
(VPPA) a nakupu REC od vyrobcu. V podstate kupujuca spolo¢nost’ ziskava REC a teoreticky
nakupuje elektrickej energie nu cez VPPA (ktort ale nemusi priamo spotrebovat’, kontraktom
zafixuje cenu elektrickej energie na stanovené obdobie). Teoreticky mozno udrzatelnt
elektrickll energiu, vyrobentl na konkrétnom trhu, vy€lenit’ na pouzitie subjektmi v ramci tychto
dohod. Energia spotrebovana spolo¢nost’ami, ktoré nemaji REC, sa niekedy nazyva ,,siva
energia“, pretoZze mohla, ale nemusela byt vyrobend udrzatelnym zdrojom, a preto sa Casto
predpokladd, ze ide o konvenénu (zmieSanu) elektrickll energiu. Ako je uvedené vyssie, REC
mozno kupovat’ a preddvat’ spolu so suvisiacou energiou (alebo oddelene od nej). Avsak za
osobu, ktora skuto¢ne spotrebovala udrzatelnu elektricku energiu, sa povazuje iba subjekt,
ktory pouzije (to znamena vyradi) REC. Inymi slovami, REC mézu menit’ majitela medzi
réznymi Gcastnikmi trhu, ale jeho vyradenie z trhu je v podstate ,,spotrebou” zelenej energie.
RECs maju vo vSeobecnosti nehmotnt povahu a mézu sa prenasat’ skor elektronicky.

2.2.2 Virtualny PPA kontrakt

Zmluvy o virtudlnych nakupoch energie (VPPAs) nepredstavuju priamu fyzicka dodavku
energie. Ide o finan¢né derivaty, ktoré st vyuzivané na zaistovanie cien elektrickej energie bez
toho, aby energia priamo pretekala medzi vyrobcom a spotrebitelom.

V ramci VPPA spotrebitel’ nakupuje obnovitel'nu energiu virtudlne (¢ize nemusi priamo
spotrebovat’ vyrobenu elektricku energiu), pricom rozdiel medzi dohodnutou cenou v zmluve a
trhovou cenou elektrickt energiu je vyrovnavany peniaznymi tokmi, a nie fyzickou dodavkou
energie. Tradi¢né VPPA sa liSia od PPA v tom, Ze ide o finan¢nu dohodu, ktora Casto sluzi ako
ochrana proti nestalym trhovym cendm energie. Spotrebitelia energie mézu pouzit VPPA na
fixovanie cien energie a vyhnut' sa ndhlym cenovym skokom ako bol napr. prudky narast na
9 000 USD/MWh, z priemeru 50 USD/MWh, v sieti ERCOT (Electric Reliability Council of
Texas) vo februari 2021. Pre lepSiu ilustraciu, tato zmena ceny bola vyvoland vplyvom
viacerych negativnych faktorov (silné mrazy a extrémne burky), ¢im sa znizila vyroba
elektrickej energie a vyrazne narastla cena elektrickej energie (nizka ponuka a vysoky dopyt).
Tento narast trval niekol’ko dni, ¢o viedlo k enormnym finan¢nych stratim pre mnoho podnikov
(vratane poskytovatelov samotnej energie). Pre spolo¢nosti by prave kontrakt VPPA mohol
sluzit’ ako efektivny nastroj finan¢ného zaistenia, ak by sa ceny elektrickej energie nahle zvysili.

Na druhej strane vyrobcovia elektrickej energie mozu vyuzivat' VPPA na premodelovanie
cien energii a vyhnut' sa ndhlym cenovym poklesom (napr. v désledku nadbytocnej vyroby —
teda keby sa znizil dopyt po elektrickej energii). VPPA kontrakt je teda povazovany za finan¢ny
derivat z toho dovodu, ze jeho hodnota zavisi od podkladového aktiva — v tomto pripade od
trhovej ceny elektrickej energie. Tento derivat je kontraktom medzi dvoma stranami, kde sa
jedna strana zavizuje zaplatit’ alebo prijat’ platbu na zaklade rozdielu medzi vopred stanovenou
cenou (strike price) a aktualnou trhovou cenou (spot price). Ak trhova cena elektrickej energie
stupne nad dohodnutl cenu, vyrobca plati rozdiel spotrebitelovi, ¢im spotrebitel’ profituje z
vyssej trhovej ceny. Naopak, ak trhova cena klesne pod dohodnutt cenu, spotrebitel’ plati dany
rozdiel vyrobcovi. VPPA teda nielenZe umoziiuje spolocnostiam zafixovat’ cenu obnovitel'nej
energie a prispievat’ k ich ESG ciel'om, ale poskytuje aj mechanizmus, ktorym mozu podniky
manazovat’ cenové rizikd vyvolané volatilitou cien energie. Je to flexibilny a efektivny nastroj,
ktory kombinuje podporu obnoviteI'nych zdrojov s finanénym zaistovanim.
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3 Ciel’ prispevku a vyskumny dizajn

Cielom prispevku je po teoretickej stranke popisat’ charakter finanéného derivatu — Virtual
Power Purchase Agreement a vysvetlit’ moznosti jeho vyuzitia v oblasti manazovanie spotreby
energii, pochadzajucich z obnovitel'nych zdrojov.

Zamerom je poukédzat’ na opodstatnost’ existencie a pouZitia tohto finanéného néstroja
v obdobi rastticeho tlaku na ekologizaciu vyroby a poskytovania sluzieb, v kontexte Greendeal
a ESG-standardov. Ked'ze ide o hedgingovu (zabezpecovaciu) operaciu, je nevyhnutné
dosledne aplikovat’ principy udrzatelnosti do finan¢ného vykaznictva a reportingu, ked’ze tento
pristup méze zjednodusit’ ziskavanie tzv. zelenych uverov.

Vysledok vyskumnej aktivity, prezentovanej v prispevku, sa koncentruje na zachytenie
finan¢nych tokov a kvantifikaciu redlnej hodnoty a prinosov daného rieSenia pre podnikatel’ské
subjekty. Naznacenim niektorych Gctovnych skutocnosti chceme upozornit’ na dosahy VPPA
na financu a ekonomicku situdciu podniku, potencialnu volatilitu vysledku hospodarenia.

Z hladiska zivotnosti VPPA je nevyhnutné modelovat vyvoj elektrickej energie
a prisposobovat’ prislusnii derivatovlil operaciu tak, aby pri vysokej volatilite nevznikali
dodato¢né naklady hedgiungu (zabezepcenia).

4 Vyskumny dizajn

Skiimanie predmetnej problematiky vyzaduje aplikdciu viacerych metdd zo Statistiky
a finanéného modelovania. Zakladom objektivizovanej progndzy je dostupnost’ online dat zo
spotového a terminového trhu elektrickej energie. Prezentovany pristup dalej vyzaduje
dosledne odliSovat medzi stcasnou a budiucou hodnotou penaznych tokov (cash flow),
zohl'adiiovat’ stav a vyvoj Uverovych rozpiti (napojenych na reputdciu/rating krajiny a jej
obsluhu dlhu).

4.1 Zdroje dat a metody analyzy vstupnych premennych

Klient uzavretim VPPA-zmluvy s vyrobcom obnovitel'nej elektrickej energie, kodifikuje
dohodu o pevnej realizacnej cene (strike price) elektrickej energie na stanovené ¢asové obdobie.
V tejto pozicii klient fyzicky neodobera elektrickll energiu od vyrobcu OZE, ale hedZuje sa voci
pohybu trhovych cien elektrickej energie. V pripade, ze trhova cena presiahne realizacnu cenu,
vyrobca plati klientovi tento rozdiel (vyrovnavacia platba), ak trhova cena klesne pod
realiza¢nu cenu, klient plati vyrovnavaciu platbu vyrobcovi. Vyrovnavacia platba, v kazdom
roku, predstavuje peniazny tok (cash flow), ktorého vysku mozno stanovit’ nasledovne:

CF; = (Trhova cena elektrickej energie, — RealizaCna cena elektrickej energie) X objem energie

Ked'Ze naklady alebo vynosy plynuce z VPPA kontraktu vznikna v buducich obdobiach
(pocas zivotnosti VPPA), treba ich vysku, v zdujme objektivizacie, diskontovat’ na sti€asnu
hodnotu. Diskontovanie sa vykonava podl'a sadzby, ktora moze byt zalozend na ndkladoch
kapitalu klienta, pozadovanej miere vynosu alebo inej porovnatelnej baze. Cash flow, v danom
roku, sa diskontuje nasledovne:

CF,

Sucasna hodnota cash flow = m

kde CF; je ro¢na vyska cash flow, r je sadzba diskontného faktora at je ¢asovy horizont
v rokoch.

Vyber diskontnej sadzby je kl'uCovym faktorom pri oceiiovani VPPA kontraktu, pretoze
diskontnd sadzba odrdza naklady na kapital a rizikovy profil daného kontraktu. Existuje
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niekol’ko metdd ako urcit’ vhodnu diskontnu sadzbu, pricom spravna vol'ba zavisi od kontextu
a rizikového profilu klienta. NajvhodnejSim variantom si je zvolit’ sibor urokovych sadzieb,
ktoré by investor ziskal, ak by investoval do dlhopisu bez kuponov a drzal ho az do splatnosti.
Tieto ,,Zero yield curves®. sa bezne pouzivaju na ocefiovanie finan¢nych derivatov, dlhopisov
a swapov. Slizia na vypocet sucasnej hodnoty budicich penaznych tokov, ¢o je klI'i¢ové pre
stanovenie ceny dlhopisu alebo swapového kontraktu. V podstate sa pouZzivajii na vytvorenie
,bezrizikovej* urokovej sadzby, ktord je potrebnd na diskontovanie buducich vynosov. Pri
vypocte sucasnej hodnoty buducich penaznych tokov pomocou diskontnej sadzby, ktora
ziskame z krivky nulovych vynosov, mézeme pouzit’ nasledujici vzorec:

CF, CF, CF,
+ + e + - -
(1+2z)'  (1+2,)? (1+zy)"

Sucasna hodnota cash flow =

kde z je zero yield curve pre obdobie n.

Ak teda mame krivku zero yield (krivku nulovych vynosov), jednotlivé petiazné toky
(napriklad z dlhopisu alebo iného financného nastroja) diskontujeme pomocou sadzby z pre
kazdé obdobie, ¢im zohl'adnime rozdielnu ¢asovli hodnotu penazi pre kazdy konkrétny rok.

Sadzba diskontného faktora sa uvadza podla meny kontraktu, respektive diskontny
faktor pre konkrétnu menu odraza ekonomické podmienky v danej krajine, ako s urokové
sadzby stanovené centralnou bankou, riziko inflacie a urovenn hospodarskeho rastu. Napriklad
sadzba pre dlhopisy denominované v eurach bude odlisné od sadzby pre dlhopisy v americkych
dolaroch kvoli rozdielnym menovym politikdm Eurdpskej centrdlnej banky a Federalneho
rezervného systému USA. Taktiez vykyvy vymennych kurzov ovplyviiuji ocakavané vynosy z
finanénych ndstrojov denominovanych v rdéznych menach. Pri ocefiovani aktiv
denominovanych v cudzej mene musi investor zohl'adnit’ aj riziko menovych pohybov a
volatilitu vymennych kurzov, ¢o vedie k prispdsobeniu diskontnej sadzby podla konkrétnej
meny.

Uprava sadzby diskontného faktora o iverové rozpitie (credit spread) je dodatocna
prirazka k zékladnej urokovej sadzbe, ktord odraza riziko, ze emitent cenného papiera nebude
schopny splnit’ svoje zavdzky. Toto rozpitie sa najcastejSie pouziva pri oceitovani dlhopisu a
tiverovych derivatov. Uverové riziko je kIi¢ovy faktor, ktory ovplyviiuje sadzbu diskontného
faktora, ked’ze investori pozaduju vyssi vynos za prevzatie vysSieho rizika nesplatenia dlhu.
Uverové rozpitia mozu byt’ ovplyvnené roznymi faktormi, ako je finanéna situacia spolo&nosti,
rating agentlr (napriklad Moody's, S&P), odvetvové rizikd a makroekonomické podmienky.
Cim vyssie je Gverové riziko, tym vysie bude Gverové rozpitie, ¢o vedie k vyssej sadzbe
diskontného faktora a nizSej sucasnej hodnote budicich peniaznych tokov.

Upravou sadzby diskontného faktora o rozpitie krajiny (country spread) zohladnime
zahfnajuce politickl neistotu, riziko menovej krizy a d’alSie makroekonomické faktory. Krajiny
s vysokym politickym rizikom alebo nestabilnou ekonomikou maji tendenciu mat’ vyssie
rozpétia, ¢o vedie k vyS$im sadzbam diskontného faktora. NajCastejSie st aplikované pri
ocenovani dlhopisov alebo derivatov v rozvijajucich sa trhoch, kde je riziko zlyhania (default)
alebo ekonomickych turbulencii vysSie. Napriklad dlhopisy denominované v menach
rozvijajucich sa krajin, ako je Brazilia alebo Turecko, budi mat’ vyssie sadzby v porovnani s
dlhopismi emitovanymi v mene stabilnych krajin, ako su USA alebo Nemecko. Po zohl'adneni
premennych a uprave ,,zero yield curves® o rozpdtia, mozno pre vypocet sticasnej hodnoty
penaznych tokov pouzit’ nasledujuci vzorec:

rn = z, + Uverové rozpatie + Country Spread
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kde: r,, predstavuje upravent diskontnu sadzbu pre obdobie n; z,, — hodnota uroku nulovych
vynosov (zero yield rate); Gverové rozpétie dodato¢na prirdazka na pokrytie uverového rizika;
rozpétie krajiny (country spread) je prirdzka za riziko krajiny.

Ak by sme zhrnuli podstatu dlhopisu s nulovym kupdénom (zero coupon bond), ide o
dlhopis, ktory nevyplaca Ziadny kupon a preddva sa s diskontom oproti svojej menovitej
hodnote. Krivka nulového kupdénu predstavuje vynos do splatnosti hypotetickych dlhopisov s
nulovym kuponom, ked’Ze tieto dlhopisy nie s priamo pozorovatelné na trhu pre Siroku Skalu
splatnosti. Vynosy sa preto musia odhadnut’ z existujiicich dlhopisov s nulovym kupdénom a
cien alebo vynosov dlhopisov s pevnym kupdénom. Forwardova vynosova krivka zobrazuje
kratkodobu (okamzitl) irokovu sadzbu pre budice obdobia implikovant vo vynosovej krivke.
Nominalny vynos vyjadruje hypotetické vynosy, konkrétne irokové sadzby, ktoré by dlhopisy
priniesli, keby boli ocenené v menovitej ,,par* hodnote.

5 Vysledky vyskumu
5.1 Modelova situdcia

Majme spolocnost’ A. Ta spolu s d’al§imi tromi stranami uzavrie zmluvu VPPA s vyrobcom
energie, ktory vybuduje novu veterna farmu vo Finsku, pricom sa dohodnt na pevnej sadzbe
110 €/ MWh. Spolo¢nost’ A a tri d’alSie strany nemaju vyznamny vplyv, spolo¢nt kontrolu ani
nijako neovladaju cinnost’” vyrobcu energie. Hlavné miesto vyroby spolocnosti A je na
Slovensku. Spolo¢nost’ A a tri d’alSie strany odoberaju samostatne 25 % produkcie z veternej
farmy. Spoloc¢nost” A dostava REC na svoj podiel vyroby a rozhodla sa, ze nebude odoberat’
fyzicka dodavku energie. Elektricki energiu vyrobeni vo veternej farme preddva vyrobca
priamo do miestnej elektrickej siete vo Finsku. Spolo¢nost’ A uzatvéra tuto dohodu s cielom
vyuzit REC, aby splnila svoje novo prijaté ciele v oblasti zmeny klimy. Zmluva sa vyrovnava
mesacne na zaklade ceny energie vo Finsku v regione Nordpool (,,spotova cena Nordpool®).
Ked’ je spotovéa cena Nordpool nizsia ako 110 €, spoloc¢nost’ A bude musiet’ zaplatit’ rozdiel
medzi spotovou cenou Nordpool a 110 € za vyrobeny objem; naopak, ked’ je spotova cena
vyssia ako 110 EUR, spolocnost’ A dostane rozdiel medzi spotovou cenou Nordpool a 110 € za
vyrobeny objem (PwC, 2022). Stanovilo sa, ze vazena priemernad forwardova cena vyrobenej
energie z veternej farmy bez REC by bola 100 €. Preto sa ¢ast’ zmluvy povazuje za hostitel'sku
zmluvu na nakup REC za 10 €/ MWh a vlozeny derivat sa rozdel'uje na forwardovli zmluvu,
ktord vyrovnava rozdiel medzi 100 € a spotovou cenou vyrobenej elektrickej energie.

Predpokladajme situaciu, ked’ subjekt plati napr. 20 peniaznych jednotieck za MWh v zmluve
o virtudlnom nakupe energie (VPPA) za 30 % produkcie konkrétnej veternej farmy pocas 10
rokov. Zmluva je nedorucitel'na (non-deliverable) na elektricki energiu a stanovuje len
dodavku RECs. Za kazdy MW subjekt zaplati (alebo dostane) rozdiel medzi spotovymi cenami
,»sedej elektrickej energie® a vnutroStatnymi zmluvnymi cenami a dostane 1 REC. Forwardovy
trh pre ,,sivu elektrickll energiu® by bol 15 peniaznych jednotiek za MWh a vézend priemerna
forwardova cena pre REC by bola stanovena na 5 pefiaznych jednotiek za 1 REC. Uétovna
jednotka planuje pouzit REC na kompenzaciu svojich emisii (PwC, 2023). Uétovna jednotka
urcila, Ze zmluva nevedie ku konsolidécii a neobsahuje lizing a Ze by sa mala uctovat’ ako
zmluva o kipe REC obsahujucich vlozeny derivat. Zmluvu moZzno analyzovat’ ako fyzicku
hostitel’skii zmluvu (host contract) na kapu RECs, pricom cena bude stanovend na
5 penaznych jednotiek/MWh; a separatny vloZeny swap na elektricku energiu, kde jeho cena
bola stanovend na 15 penaznych jednotiek za MWh, pricom je tento swap urceny na zaplatenie
za ,,sivu elektrickt energiu‘ a ziskanie spotovej ceny.

Za predpokladu, ze RECs su l'ahko zamenitel'né za hotovost’ (t.j. su likvidné), uctovna
jednotka musi analyzovat’, ¢i zmluva REC splna kritéria ,,vlastného pouzitia®“ (z angl. ,,own
use®). Inak povedané, kazda zmluva o kupe alebo predaji nefinan¢nej polozky, ktora moze byt
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vyrovnand v ¢istom v hotovosti alebo inym finanénym nastrojom alebo vymenou finan¢nych
nastrojov patri do rozsahu pdsobnosti §tandardov pre finanéné nastroje, pokial’ zmluva nespliia
vynimku ,,na vlastné pouzitie“. Zmluvy o kupe alebo predaji nefinan¢nej polozky, ktoré mozno
vysporiadat’ v ¢istom v hotovosti alebo inym finanénym néstrojom alebo vymenou finan¢nych
nastrojov, ale ktoré st uzatvorené s cielom splnit’ o¢akavané poziadavky t¢tovnej jednotky na
nakup, predaj alebo pouzivanie (teda ,,zmluvy o vlastnom pouziti*) sa G¢tuju ako vykonavacie
zmluvy a nie ako keby boli finanénymi nastrojmi. To moze zahtfiiat’ ur€ité prisluby a zmluvy
typu ,,ber alebo zaplat* (take-or-pay contract). Hoci tieto zmluvy mozno vysporiadat’ v ¢istom
v hotovosti alebo inym finanénym nastrojom alebo vymenou finan¢nych néstrojov, nepatria do
pdsobnosti IFRS 9 v rdmci vynimky z ndkupu alebo predaja na vlastné pouzitie. M6zu vSak
obsahovat’ vlozené derivaty, ktoré je potrebné uctovat’ oddelene od hostitel'skej vykonéavace;j
zmluvy (PwC, 2023).

V nasom modelovom priklade G¢tovna jednotka planuje kupit’ RECs a pouzit/zrusit ich,
aby kompenzovala svoje emisie. Uttovna jednotka preto dospela k zaveru, ze zmluva je ,,na
vlastné pouzitie* a mozno ju kvalifikovat’ ako beznu dodavatel'ski zmluvu (to znamen4, ze sa
zverejni ako zadvizok, ale neprehodnoti sa) [IFRS 9 ods. 2.4]. V nasom pripade veternd farma
vyrobi 1 MWh elektrickej energie a prijme 1 REC. V tom ¢ase je spotova cena ,,Sedej elektrickej
energie* stanovena na 19 petlaznych jednotiek a spotova cena REC je stanovena na 5 peiaznych
jednotiek. Vlozeny derivat bol zauctovany v realnej hodnote (fair value) cez vykaz ziskov a
strat a zahfna oCakavané Cisté vyrovnanie za derivat vo vyske stanovenej na 4 peiiazné jednotky
(19 p.j. pri spotovej cene — 15 p.j. alokovanej pevnou cenou swapu). Uétovna jednotka na
narodnej urovni plati veternej farme 20 p.j. za vyrobenit MWh. Predstavuje to platbu 5 p.j. za
REC a platbu 15 p.j. za stvisiacu ,,$edu elektricka energiu®. Uétovna jednotka potom teoreticky
dostane za spotovl cenu ,,Sedej elektricki energiu® 19 p.j. ako sucast’ swapu. Preto existuje
Cista platba do veternej farmy vo vyske 1 p.j. Predstavuje to platbu 5 p.j. za REC a pohl'adavku
4 p.j. na vyrovnanie swapu ,,Sedej elektrickej energie (rozdiel spotovej ceny elektrickej energie
vo vyske 19 p.j. a pevné alokovand cena swapu stanovena cenou forwardového trhu vo vyske
15 p.j.). Uétovny zapis z pohl'adu kupujuceho pre prvit MWh vyroby znazorfuje tabul’ka 1 a pri
zrugeni/pouziti REC tabulka 2. Uétovny zéapis z pohl'adu predavajiceho znazoriuje tabul’ka 3.

Tabul’ka 1
Uctovny zépis z pohl'adu kupujiceho pre prvi MWh vyroby

Ma dat’ Dal
REC (majetok) 5p.j.
Finan¢né ucty (majetok) 1 pj.
VloZeny derivat (vynos vo . . .
VZaS) 4 p.j. (19 p. j. spot — 15 p.j. fix)

Zdroj: vlastné spracovanie podl'a PwC (2024)

Tabulka 2
Uc¢tovny zapis z pohl'adu kupujuceho pri zruSeni/pouziti REC
M3 dat’ Dal
Naklad 5pj.
REC (majetok) 5p.J.

Zdroj: vlastné spracovanie podl'a PwC (2024)
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Tabulka 3
Uctovny zépis z pohl'adu predavajiceho pre prvit MWh vyroby
M3 dat’ Dal
Finan¢né ucty (majetok) 1 pj.
VloZeny derivat (naklad vo . . . .
VZaS) 4 p.j. (19 p.j. spot — 15 p.j. fix) 1p,j.
REC (vynos,
predpokladana 5pj.
predajna cena)

Zdroj: vlastné spracovanie podl'a PwC (2024)

5.2 Analyza vybraného VPPA kontraktu

V nasledujucom priklade vypocet hodnoty virtudlneho kontraktu na nakup energie (VPPA
— Virtual Power Purchase Agreement) medzi spolo¢nostou A, ktord ma zaujem o stabilizaciu
nakladov na energiu a o dosiahnutie uhlikovej neutrality, a spolo¢nost'ou B, ktora je vyrobcom
energie z obnoviteInych zdrojov. Tento priklad vychadza z verejne dostupnych informacii,
aviak realizatna cena, dizka kontraktu, potet EACs certifikatov, objem pokryty VPPA
kontraktom, ro¢na produkcia a spotreba elektrickej energie budu zavisiet’ od individualnych
pripadov. Niektoré¢ vstupné udaje st verejné dostupné, ako napriklad v pripade fotovoltaickej
elektrarne postavenej rakuskym vyrobcom obnovitelnej energie Enery pri obci IliaSovce. Ta
uzavrela zmluvu o dodavke virtualnej energie s preSovskym pivovarom Sari§ patriacemu
spolo¢nosti Plzensky Prazdroj Slovensko (Energieportal, 2024). V nasom priklade sa pokusime
vypocitat’ hodnotu VPPA kontraktu na zéklade tychto a verejne dostupnych dat. Realiza¢na
cena (strike price) vychadza z obr. 1.

Obrazok 3
Porovnanie cien elektrickej energie k datumu podpisu zmluvy

100 89 82 -
%0 73
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40
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Francuzsko Ceska republika Spanielsko Nemecko Priemer
Zdroj: vlastné spracovanie, data ziskane z Refinitivu (2024)

Doba zivotnosti kontraktu predstavuje 10 rokov, rocné produkcia elektrickej energie
spolo¢nosti B predstavuje 7 200 MWh, objem pokryty VPPA kontraktom je 7 200 MWh/ ro¢ne,
pri¢om predpokladana ro¢na spotreba spolo¢nosti A je 7 826 MWh. Pocet EACs certifikatov
pridelenych spolocnosti A je 7200 EACs ro¢ne (1 REC za kazdu MWh). Datum uzatvorenia
zmluvy je 26.09.2024 a datum spustenia prevadzky elektrarne je 01.01.2025. Predpokladané
trhové ceny nemame dané, a preto ich musim vypocitat. V nasom pripade budeme vychadzat
z predpokladov trhovych cien ziskanych cez platformu Refinitiv. Existuju ale aj iné, Castokrat
platené verzie na ziskanie predikcii trhovych cien elektrickej energie. Jednou z takychto
alternativ je Sprava o vyhlade v Eurdpe od spolo¢nosti Wood Mackenzie. Na nase ucely ndm
postacia udaje cien elektrickej energie uvedené nizSie na obr. 4 (vychadzat budeme
z priemernych hodnot).

51



Ekonomika a manaZment, Vedecky ¢asopis Fakulty podnikového manazmentu Ekonomickej univerzity v Bratislave
rocnik XXII., ¢islo 2, rok 2025, ISSN 2454-1028

Obrazok 4
Predpokladané ceny elektrickej energie medzi rokmi 2025 az 2035
1200
1000 } —_—
L —
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0
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
e Priemer 91 87 84 84 84 86 85 83 83 84 88
—CR 97 96 94 95 93 96 98 97 98 102 110
e PoI'sk0 93 92 87 86 88 91 95 98 102 108 119
e—Taliansko 108 99 89 84 85 86 86 87 87 88 89
e Portugalsko 78 70 66 66 67 68 69 67 67 66 67
e Spanicisko 78 70 66 66 67 68 69 67 68 67 69
VB 97 94 90 90 89 91 85 82 78 77 78
e Rakitisko 94 93 91 92 91 93 93 90 89 92 99
Belgicko 87 84 83 80 82 84 81 77 75 73 74
cm=Holandsko 91 90 88 89 88 91 90 87 84 85 90
e Franciizsko 85 79 82 78 79 81 79 76 74 73 73
e Nemecko 93 92 91 92 90 93 92 90 89 91 99

Zdroj: vlastné spracovanie, data ziskane z Refinitivu (2024)

V pripade nedostupnosti dat o predikovanych cenach, mozno pouzit kniznicu numpy,
pandas, matplotlib a statsmodels v prostredi Jupyter Notebook (programovaci jazyk Python).
Nizsie v obr. 5 a v tab. 4 uvadzame mozné vystupy tychto predikeii.

Obrazok 5
Monte Carlo simuldcia cien elektrickej energie na 10 rokov (EUR/MWh)

Monte Carlo simulécia cien elektriny

140 A

120 A

100 A

Cena elektriny (EUR/MWh)
(o]
o

60 1

Roky

Zdroj: vlastné spracovanie cez Jupyter Notebok (programovaci jazyk Python)
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Tabul’ka 4
Hodnoty ndhodne predikovanych cien elektrickej energie za 10 rokov
Rok Predikovana cena
1 84
2 84.697
3 85.756
4 86.699
5 87.747
6 88.36
7 89.26
8 90.23
9 91.29
10 92.07

Zdroj: vlastné spracovanie, data ziskane cez Jupyter Notebook (programovaci jazyk Python)

VPPA kontrakt funguje na baze rozdielu medzi trhovou cenou a realizacnou cenou (v naSom
pripade 84 €/ MWh). Nasledujuci vypocet ukazuje, aké naklady/vynosy by spolo¢nost’ A mala
v jednotlivych rokoch na zaklade predpokladanych trhovych cien. Treba vSak spomenut, Ze
v niektorych pripadoch realiza¢na cena méze a niekedy nemusi zahfiiat’ cenu RECs. V tab. 5
uvadzame prehl'ad CF za jednotlivé obdobia.

Tabul’ka 5
Prehl'ad penaznych tokov za jednotlivé roky

Rok Prepocet Cash flow
1 (91-84) x 7200 MW 50 400 €
2 (87-84) x 7200 MW 21 600 €
3 (84-84)x 7 200 MW 0€
4 (84-84) x 7200 MW 0€
5 (84-84) x 7200 MW 0€
6 (86-84) x 7200 MW 14 400 €
7 (85-84) x 7200 MW 7200 €
8 (83-84) x 7200 MW -7200 €
9 (83-84) x 7200 MW -7200 €
10 (84-84) x 7200 MW 0€

Zdroj: vlastné spracovanie, data ziskane cez Jupyter Notebook (programovaci jazyk Python)

Spolo¢nost” A by ziskala z tohto odhadu celkovo 79 200 € pocas 10 rokov od vyrobcu B —
ale to len v pripade, ak by uz realizacna cena bola po zohladneni REC. Do ocenenia ndm okrem
finan¢nych tokov z rozdielu medzi trhovou a realizacnou cenou elektrickej energie vstupuje aj
hodnota RECs, pricom v naSom priklade spolo¢nost A ziska kazdy rok 7 200 RECs
certifikatov. Tieto certifikaty mdze spolo¢nost’ pouzit’ na deklaraciu, Ze jej spotreba elektricke;j
energie pochddza z obnovitelnych zdrojov, ¢im dosiahne uhlikovll neutralitu. V pripade, ak
suma realizacnej ceny nezahiiia ocenenie REC, je potrebné od trhovej ceny resp. od rozdielu
medzi trhovou a realizacnou cenou odpocitat’ hodnotu kreditného certifikatu. Alternativne
moze spolo¢nost’ A tieto certifikaty predat’ na sekunddrnom trhu a preto nam cena z
potencialneho predaja mdze vstupovat’ do ocenenia kontraktu VPPA.
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Obrazok 6
Ceny GOs medzi rokmi 2023-2034
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Zdroj: vlastné spracovanie, data ziskane cez Refinitiv (2024)

V nasom modelovom pripade ale budeme pocitat’ s ,,vynimkou na vlastné pouzitie*. Vo
viacsine pripadov sa ceny EACs (RECs, respektive GOs) pri vypocte VPPA kontraktu nebera
do uvahy, ked’Ze ide Castokrat o vynimku na vlastné pouzitie. Ak by ale nastal pripad, ze by sa
tieto certifikdty zohl'adnit’ mali, musime zistit' ich aktudlne ceny. To je v sucasnosti vel'mi
komplikované, nakol’ko mame dostupné len forwardové ceny na cca 2-3 roky a to ani nie pre
vSetky krajiny. V naSom pripade budeme vychadzat’ z idajov ziskanych cez platformu Refinitiv
(dostupné mame data do roky 2028). Hodnoty GOs po roku 2028 vypocitame cez median
percentudlnej konStanty medziro¢nej zmeny za roky 2025-2028. Vysledné hodnoty mdzete
vidiet’ na obr. 6.

Pre zistenie hodndt za d’alSie roky vychadzame z medidnu medziro¢nej % zmeny medzi
rokmi 2025-2028. Alternativou by mohlo byt znova pouzitie Monte Carlo simulacie ako
v pripade predikcie trhovych cien elektrickej energie. Penazné toky by za prvy rok
predstavovali 10 440 € (1,45 x 7 200), za druhy rok 15 624 € (2,17 x 7 200), za treti 16 128 €,
za Stvrty 14 400 €, za piaty 14 832 €, za Siesty 15336 €, za siedmy 15 840 € za Osmy
16 344 €, za deviaty 16 848 € a za posledny rok 17 424 €.

Ak chceme zistit’ hodnotu kontraktu VPPA, potrebujeme vypocitat’ rozdiel trhovych cien
a realizacnej ceny po zohladneni kreditného certifikatu a diskontovat’ tito sumu na stcasnu
hodnotu. Cash flow z VPPA kontraktu, ktory zavisi od rozdielu medzi trhovou a fixnou cenou
elektrickej energie, by mal byt diskontovany, pretoze tieto penazné toky ocakdvame v
budicnosti. V pripade, Ze sa jednd o zmluvny kontrakt uzatvoreny v eurach ako v naSom
pripade, ECB odhaduje vynosové krivky nulovych kupénov (zero coupon yield curves) pre
eurozoénu a odvodzuje forwardové a paritné vynosové krivky (ich hodnoty zverejituje na svojej
stranke ECB v sekcii financné trhy a urokové miery). V pripade spotovej sadzby vynosovej
krivky s 10-ro¢nou splatnost’ou u Statnych dlhopisov je hodnota 2,253767 % p. a. k ddtumu
uzatvorenia zmluvy (26.09.2024).
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Tabul’ka 6
Prehl'ad sucasnych hodnoét za jednotlivé roky (alternativa 1)
Rok Prepocet Sucasna hodnota
91 — (84 — 1,45)
1 X 7200 MWh 57 624,40 €

(1 + 0,043 9) 1,2638889

87 — (84— 2,17)
2 T 00430) 3w X 7 200 MWh 33773,91 €

84 — (84 —2,24)
3 (1 & 0,0439)326365% X 7200 MWh 14 017,80 €

84 — (84 —2)
4 (1 + 0,0439)+26565% X 7200 MWh 11 989,55 €

84 — (84 —2,06)
5 (1 & 0,0439)526565% X 7200 MWh 11 829,91 €

86 — (84 —2,13)
6 (1 + 0,0439)6265655 X 7200 MWh 22 719,84 €

85— (84-22)
7 (1 + 0,0439)7265655 X 7200 MWh 16 863,45 €

83 — (84 —2,27)
8 (1 & 0,0439)26365% X 7200 MWh 641123 €

83 — (84 — 2,34)
9 T 00439y X 7 200 MWh 6480,12 €

84 — (84 — 2,42)
10 T 00430y X 7 200 MWh 1121076 €

Zdroj: vlastné spracovanie

Podl'a tidajov, ktoré uvaddza Damodaran na webovej stranke Univerzity v New Yorku, je
sovereign credit default spread (rozpitie uverového zlyhania Stitu) na trovni 0,60 % p. a.
a country risk premium (rizikova prémia za krajinu) na Grovni 1,24 % p. a. pre Slovensku
republiku (Damodaran, 2024). Celkovy sucet teda predstavuje sumu 4,393767 % p. a. V naSom
priklade budeme pracovat’ so zaokruhlenou sadzbou diskontného faktora vo vyske r je 4,39 %
p.a., pricom nizsie moézeme vidiet’ jednotlivé hodnoty prepocitané na sucasni hodnotu (PVt)
v pripade, ak ide o vynimku na ,,vlastné pouzitie” (priCom realizacnd cena nezahfna aj cenu
GOs). Prehl'ad sticasnych hodnot za jednotlivé roky uvadzame v tab. 6.

V pripade prepoctu premennej t, musime spravit’ rozdiel medzi kone¢nym obdobim pre
dany rok (vzdy k31.12.202x) a medzi terminom uzavretia zmluvy (v naSom pripade aj
valuaény den teda k 26.09.2026). V pripade prepoctu cez Excel si vieme pomoct funkciou
YEARFRAC. Za rok 2025 to teda napr. predstavuje hodnotu 1,2638889, za rok 2026 hodnotu
2,2638889 a tak d’alej. Uétovanie po prvom roku zobrazuja tab. 7-9.

Tabul’ka 7
Uctovny zépis z pohl'adu kupujiceho za prvy rok (alternativa 1)

M3 dat’ Dal
REC (majetok) 10 440 €
Finan¢né ucty (majetok) 50400 €
VloZeny derivat  (vynos vo VZaS) 60 840 x (91 spot — 82,55) x 7 200 MWh

Zdroj: vlastné spracovanie
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Tabul’ka 8
Uctovny zépis z pohl'adu kupujiceho pri zruseni/pouziti REC (alternativa 1)
Ma dat’ Dal
Naklad 10 440 €
REC (majetok) 10 440 €
Zdroj: vlastné spracovanie
Tabul’ka 9
Uctovny zépis z pohl'adu predavajticeho za prvy rok (alternativa 1)
Ma dat’ Dal
Finanéné &ty  (majetok) 50 400 €
VloZeny derivat (naklad vo VZaS) 60 840 €
REC (vynos, predpokladana predajna 10 440 €
cena)

Zdroj: vlastné spracovanie

Hodnota VPPA kontraktu (PVroraL), prepocitand na stic¢asnti hodnotu, v pripade ak ide
o ,,vynimku o vlastnom pouziti“, predstavuje sumu 192921 €. Toto ¢islo predstavuje
kombinaciu diskontovanych penaznych tokov rozdielov trhovych a realiza¢nych cien
elektrickej energie a cien GOs certifikatov pocas 10 rokov.

Ak uz realizacna cena bola po zohladneni GOs, hodnota VPPA kontraktu by bola

vypocitana podl’a tab. 10.

Tabul’ka 10

Prehl'ad sucasnych hodnoét za jednotlivé roky (alternativa 2)

Rok Prepocet Sucasna hodnota
50400
1 (15 0,0439)1 263555 X 7200 MWh 47 736,19 €
21600
2 (1 5 0,0439)7 2635559 X 7200 MWh 19 598,02 €
0
3 (1 T 0,0439)7 2635559 X 7200 MWh 0€
0
4 (1 5 0,0439) 2635559 X 7200 MWh 0€
0
5 (1 T 0,0439)5 2635559 X 7200 MWh 0€
14 400
6 (1 T 0,0439)5 263559 X 7200 MWh 11 002,34 €
7 200
7 (1 5 0,0439)7 2635559 X 7200 MWh 5269,83 €
—7200
8 (1 + 0,0439)8:2638889 X 7200 MWh -5048,21 €
—7200
9 (1 + 0,0439)72656559 X 7200 MWh -4 83592 €
0
10 (1 5 0,0439)10265059 X 7200 MWh 0€

Zdroj: vlastné spracovanie

~ Hodnota VPPA kontraktu (PVroray), by v tomto pripade predstavovala sumu 73 722 €.
Uctovanie by vyzeralo z pohl'adu kupujiceho pre prvi MWh vyroby nasledovne (tab. 11-13;

ak ide o vynimku na vlastné pouZzitie).
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Tabul’ka 11

Uttovny zapis z pohladu kupujuceho za prvy rok (alternativa 2)

M3 dat’ Dal
REC (majetok) 10 440 €
Financné ucty (majetok) 39960 €
VloZeny derivat (vynos vo VZaQS) 50400 €
Zdroj: vlastné spracovanie
Tabulka 12
Uctovny zépis z pohl'adu kupujiceho pri zruseni/pouziti REC (alternativa 2)
M3 dat’ Dal
Naklad 10 440 €
REC (majetok) 10 440 €
Zdroj: vlastné spracovanie
Tabulka 13
Uctovny zépis z pohl'adu predavajticeho za prvy rok (alternativa 2)
M3 dat’ Dal
Finanéné uéty (majetok) 39960 €
VloZeny derivat (nédklad vo VZaS) 50400 €
REC (vynos, predpokladana predajna 10 440 €

cena)

Zdroj: vlastné spracovanie

Pre lepSiu predstavu uvadzame nizSie aj porovnanie pefiaznych tokov (CF) pri uzavreti
VPPA kontraktu — alternativa Cislo 2 a alternativa bez uzavretia VPPA u kupujiceho (EACs
nezohladiiujeme). S VPPA zohladnime aj prijmy (resp. vydavky), ktoré plynt z rozdielu
medzi trhovou a realizacnou cenou a defacto nam vplyvaju na Cisty tok platieb, ktoré kupujuci
je vykonana
programovacom jazyku Python cez programovacie prostredie Jupyter Notebook (vid'. obr. 7).

musi  uhradit’,

Obrazok 7
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Porovnanie zaporného CF pri uzavreté VPPA a pri neuzavreté VPPA kontraktu
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Zdroj: vlastné spracovanie cez Jupyter Notebok (programovaci jazyk Python)
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Aktudlne trhové ceny pre najblizSie roky su vyrazne vysSie ako realizacnd cena a preto
oCakavame, ze spolocnost’ usSetri na ndkladoch pri uzavreti VPPA kontraktu hlavne v prvych
rokoch do roku 2027. Dalie 2 roky budu &o sa tyka vysky nakladov vyrovnané (trhovéa cena
bude rovna RC), no situdcia s vys$§imi trhovymi cenami oproti RC sa ndm znova zopakuje a pre
dalsie roky moézeme pozorovat’ relativne stabilnt oscilaciu trhovych cien pri realiza¢nej cene.
Za elektrickl energiu (zo siete) kupujuci zaplati 5 968 800 € v priebehu 10 rokov (sucet
nasobkov trhovych cien aro¢nej spotreby elektrickej energie vo vyske 7 200 MWh) a od
vyrobcu zinkasuje (alebo mu zaplati) rozdiel medzi realizacnou a trhovou cenou pre dany rok.
Tymto si zabezpecil fixna platbu za elektrickll energiu vo vyske 604 800 € ro¢ne (celkovo to

teda ¢ini 6 048 000 €). NizSie uvadzame prehl'adnejSie zndzornenie (tab. 14).

Tabul’ka 14

Prehlad platieb suvisiacich s elektrickou energiou pri VPPA

Platba za
TCxMWh | elektrickii | b | yah | Reepet | SRS | Cash flow
energiu
91 x 7 200 655 200 7,00 50400 50 400 604 800
87x 7200 2626 400 300 | 21600 21600 2604 800
84 x 7200 2604 800 0,00 0 2604 800
84 x 7200 2604 800 0,00 0 2604 800
84 x 7200 2604 800 0,00 0 2604 800
86 x 7200 619 200 200 | 14400 14400 -604 800
85 x 7200 612 000 1,00 7200 7200 2604 800
83 x 7200 2597 600 SL00 | 7200 27200 | -604 800
83 x 7200 2597 600 SL00 | 7200 27200 | -604 800
84 x 7200 2604 800 0,00 0 2604 800

Zdroj: vlastné spracovanie

5 Diskusia

Virtual Power Purchase Agreement (VPPA) je finan¢ny kontrakt, existujuci spravidla medzi
vel’kym odberatelom elektriny a dodavatel’/generdtorom obnoviteI'ného zdroja energie (napr.
veterna alebo solarna farma). Nejde o fyzicky nédkup energie, ale o tzv. ,,contract for difference®,
kde kupujuci plati pevntl cenu za kazdd MWh odobranej elektrickej energie. Elektrické energia
sa preddva na trhu, developér dostava trhovli cenu a v pripade rozdielu medzi trhovou a
zmluvnou cenou nastava financné vyrovnanie medzi stranami. (ERM COHO, 2025; EPA,
2025)

Kupujuci stcasne ziskava obnovitel'né energetické certifikaty (RECs), ktoré mu umoziuji
vykazovat’ zniZenie uhlikovej stopy a napiat’ klimatické ciele, hoci elektrina fyzicky nemusi
pritiect’ do jeho ciest. Vyhodou je, Ze strany nemusia byt’ v rovnakej geografickej oblasti alebo
napojené na rovnaku prenosovu ststavu.
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Obrazok 8
Zakladny kolobeh — transformécia energie, RECs a VPPA
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Zdroj: https://www.urbangridsolar.com/quick-guide-to-virtual-power-purchase-agreements/

Hlavné vyhody VPPA:

Flexibilita a dostupnost — VPPA nie je viazand na konkrétnu lokalitu a umoznuje
podnikom nakupovat’ zelenll energiu v miestach, kde je finan¢ne vyhodna a kapacitne
dostupna.

Napomaha pri naplneni dekarbonizacnych cielov — existencia zmluvného vztahu
zabezpecuje pristup k obnovitelnym certifikatom, ktoré je mozné vykazovat’ v rdmci
Scope 2 emisii podl'a GHG Protokolu.

Realizacia efektivneho hedgingu — stabilné, dlhodoba fixna cena moéze zmiernit riziko
volatility cien elektrickej energie na trhu (havne v segmente spotového trhu), ¢o
podporuje lepsiu alokéciu zdrojov do podnikatel'skych aktivit a Gsporu energetickych
nakladov.

Podpora rozsirovania kapacit novych obnovitelnych zdrojov — VPPA-zmluvy
umoznuju vyrobcom elektrickej energie financovat nové projekty, kedze maju
garantovany dlhodoby prijmem z predaja elektrickej energie aur€iti ochranu pri
kolisani jej ceny.

Reputacné a marketingové vyhody — aktivna participacia na VPPA-zmluvuz poskytuje
ucastnikom argumenty, ktorymi mézu prezentovat’ svoj aktivny pristup k udrzatelnosti
a spolocenskej zodpovednosti.

Hlavné nevyhody a moZné rizika VPPA:

Komplexnost' zmluv — ide o financne a pravne naro¢né finanéné néstroje, vyzadujice
znalost’ trhu a pravnych rdmcov. Obzvlast’ rizikové je uzavretie medzinarodnej zmluvy
s krajinou, ktord mé spornti vymozitel'nost’ prava.

Geograficka cenova arbitraz — rozdiel medzi cenami v lokalite vyroby elektrickej
energie a v mieste jej spotreby moze viest’ k dodatoénému cenovému riziku, ktoré moze
spdsobit’ vyssiu volatilitu ndkladov (vydavkov).
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e Mnozstevné riziko a vypadky vyroby — ak projekt vyrobi menej energie ako bolo
planované, kupujici dostdva menej RECs, ¢o mdze ovplyvnit’ plnenie ciel'ov alebo
vyzadovat’ dokupenie certifikatov na spotovom trhu za aktualnu trhovu cenu.

o Administrativna a regulacna ndrocnost’ — zmluvy podliehaji finan¢nej regulacii a
vyzaduju Casto Specializované uctovné, daniové a obchodné znalosti, pri ktorych vznikji
rozdiely vo vykazovani vysledkov, napr. podl'a ndrodnej legislativy v porovnani s IFRS.

o Mozné negativne reputacné riziko — geografickd diverzifikdcia dodavok mobze
u kupujuceho elektrickej energie vyvolavat otdzky ohladom redlnych lokalnych
environmentalnych prinosov jeho podnikania. Stucasne vyvstava otdzka podpory
lokalnych vyrobcov OZE.

Sthrnne mozno konstatovat’, Ze VPPA patri medzi inovativne finan¢né nastroje, produkt
finan¢ného inZinierstva, je prinosna nielen pre oblast’ vyroby a spotreby eektrickej energie, ale
v §irsej miere podporuje d’alSie technologické inovéacie, ktoré¢ mozu viest’ k stabilizacie cien
eektrickej energie na spotovych a terminovych trhoch Z hl'adiska svojej povahy, potrebuej
VPPA este urcity ¢as, kym sa Standardizaciou vytvoria podmienky pre jej aplikaciu aj v sektore
malych a strednych podnikov.

6 Zaver

Vychédzajtc so zaverov vyskumu, prezentovaného na modelovom priiklade, zachytenych
v tabul’ke 14 mozno konstatovat, ze s VPPA-kontraktom sa spolo¢nosti A podari usetrit’ viac
ako 79 000 € za sledované obdobie, pricom si zafixovala aj cenu platieb suvisiacej s odberom
elektrickej energie na najbliz§ich 10 rokov. Bez tohto kontraktu by spolo¢nost’ A za 10 rokov
musela uhradit’ platby stvisiace s elektrickou energiou v celkovej vyske 6 127 200 €. Zisk
alebo strata zo zavazkov vyplyvajicich z VPPA mo6zu ovplyvnit’ zédklad dane spolocnosti A,
pri¢om to bude zavislé od konkrétnych podmienok zmluvy, ako st platby a finan¢né vyrovnania
spojené s prevzatim energetickych dodavok. Odporacanim by bolo konzultovat’ vSetky danové
zalezitosti ohl'adne VPPA s danovymi odbornikmi/poradcami.

Ocakéva sa, ze dopyt po VPPA bude v nasledujucich rokoch rast’ z viacerych dovodov. Ako
uvadzame vysSie, investori a podniky sa oraz viac zameriavaji na udrzatelné financovanie,
pri¢om aj solarne a veterné projekty st Goraz lacnejie a konkurencieschopnejsie. EU aj USA
zavadzaji schémy na podporu zelenych investicii, o podporuje dopyt po PPA a VPPA (v
sucasnosti ale treba podotknut, Ze so zmenou administrativy v USA je tato podpora menej
vyznamnd). Na druhej strane sa ale VPPA uz aj v minulosti tradi¢ne uzatvarali v USA a
zapadnej Eurdpe, no teraz expanduju aj do regidonov, ako je Strednd a Vychodnd Eurdpa
(vratane Slovenska a Ceska). Negativnou strankou predikcie VPPA zostava riziko predikcie
trhovych cien, nespravne alebo oneskorené zmeny v legislative a neistota dlhodobych cien
emisnych kvot. Pre podniky vSak stale predstavuju efektivny sposob, ako stabilizovat’ naklady
na elektrickt energiu, splnit’ ESG ciele a podporit’ prechod na zelent energiu. Ich spravne
ocenenie, Uc¢tovné zachytenie a strategicka implementacia su klI'acové pre ich tspech.
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Investment decisions of parent companies in relation to the industry
of subsidiaries - an empirical analysis of consolidated
financial statements in Slovakia

Zuzana Uzikova, Zuzana Juhaszova

Abstract

This paper investigates, using empirical data, whether parent companies in Slovakia commonly
invest in subsidiaries within the same industry sector. The research is based on the complete
dataset of consolidated financial statements available in the Slovak Register of Financial
Statements, covering time period 2023. All economic sectors were included in the analysis,
classified according to the SK NACE classification. From the perspective of available financial
indicators, variables such as total assets, equity, liabilities, revenue, profit or loss, goodwill,
number of subsidiaries, and the value of non-controlling interests were in the dataset. The
analysis focuses primarily on identifying differences in the structure and scale of consolidated
groups across sectors and empirically investigating whether parent companies predominantly
invest in subsidiaries operating in the same industry sector. Preliminary findings suggest that
parent companies most frequently acquire entities operating in the same sector, indicating that
synergy effects and industry specialization are key factors in consolidation decisions. A
statistical model was used to investigate whether strategic category (Vertical Integration,
Horizontal Expansion, Risk Diversification) and the log of parent company asset size predict
investment into the same or different industry. Results showed that strategy has a significant
influence, while asset size had a mild influence. The results of this study may serve as a basis
for further research in the fields of corporate structures, mergers and acquisitions, as well as
for economic policy makers and regulators monitoring corporate concentration and
interconnection within markets.

JEL classification: C25, G34, L22
Keywords: consolidation, industry structure, subsidiaries

1 Introduction

In the context of increasing globalization and dynamic market environments, corporate
groups often engage in strategic investment decisions that shape their structure and long-term
positioning. One of the key strategic choices made by parent companies is the selection of
industries in which their subsidiaries operate. While some groups tend to concentrate their
investments within their core business sector, others pursue diversification by acquiring or
establishing subsidiaries in different industries. These decisions reflect broader financial
strategies and can have significant implications for risk management, synergies and competitive
advantage.

This article investigates the industry alignment between parent companies and their
subsidiaries within corporate groups operating in Slovakia. By analysing consolidated financial
statements for the year 2023, we aim to determine whether parent companies predominantly
invest in subsidiaries operating in the same industry or diversify into other sectors. The research
also seeks to understand the potential strategic motives behind such investment patterns. The
paper considers vertical integration, horizontal expansion and risk diversification. Vertical
integration is where a parent company acquires subsidiaries along the value chain (e.g.,
suppliers or distributors), aiming to increase control over production and distribution processes.
Horizontal expansion is when a parent company invests in subsidiaries operating in the same
industry, often with the goal of increasing market share or achieving economies of scale. Last
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but not least is risk diversification, where the parent company invests in subsidiaries from
entirely different industries in order to spread risk and reduce dependence on a single market
or sector.

By identifying patterns in industry alignment or diversification, this study aims to uncover
the underlying motives and strategic considerations that guide investment decisions within
Slovak consolidated groups. The contribution of this paper lies in providing an empirical
overview of industry-related investment behaviour among Slovak corporate groups and
offering insights into how these decisions may reflect broader financial strategies.

2 Current State of the Solved Problem at Home and Abroad

The strategic decisions of parent companies regarding investments in their subsidiaries have
been a focal point in corporate finance research. These decisions often reflect broader strategies
such as vertical integration, horizontal expansion, or diversification. Understanding the industry
alignment between parent and subsidiary companies provides insights into these strategic
orientations.

Globally, studies have examined the relationship between parent companies and their
subsidiaries, focusing on aspects like financial performance, investment behaviour, and
industry alignment. For instance, Albulescu (2020) analysed the investment behaviour and
financial performance of firms in the wine industry across France, Italy, and Spain, highlighting
how financial indicators influence investment dynamics. Similarly, Aufaristama (2023)
investigated the stock price relationships between Indonesian holding companies and their
subsidiaries, revealing varying degrees of correlation influenced by industry sectors.

In the Slovak context, research has primarily focused on the evolution of accounting
regulations and their impact on financial reporting. The implementation of the EU’s Directive
23/34/EU led to significant changes in the Slovak accounting framework, affecting how
consolidated financial statements are prepared and presented. Subaciené¢ et al. (2018) explored
the development of accounting regulation across several Central and Eastern European
countries, including Slovakia, showing how harmonization processes shape the consistency and
transparency of financial reporting in corporate groups. Furthermore, Valaskova and Nagy
(2023) investigated the relevance of sectoral clustering in corporate debt policy, finding that
industry-specific factors significantly influence financial strategies among Slovak enterprises.
Consolidated financial statements are a key source of data for understanding these structures.

Despite these developments, there remains a gap in empirical research specifically
analyzing the industry alignment between parent and subsidiary companies within Slovak
corporate groups. While the dataset contains various financial indicators, empirical analysis
linking specific financial metrics directly to industry alignment patterns and strategic choices
in the Slovak context has been less explored. This study aims to fill that gap by providing an
empirical analysis of consolidated financial statements in Slovakia, focusing on the strategic
decisions of parent companies in relation to the industry sectors of their subsidiaries and
investigating the influence of strategic categories and parent company size on these decisions.

Previous research relevant to the strategic investment behavior of parent companies
highlights several key areas. One line of research explores the relationship between corporate
diversification and firm performance. Ali, Hashmi, and Mehmood (2016) analyzed a sample of
141 non-financial firms in Pakistan from 2003 to 2013, investigating both product and
geographic diversification. Using ROA as a performance indicator, they identified an inverted
U-shaped relationship, where moderate diversification improved performance, but excessive
diversification led to inefficiencies, agency problems, and reduced profitability. Geographic
diversification showed a stronger effect than product diversification. These findings suggest
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that firms must carefully balance core activities and diversification strategies to avoid internal
complexity and declining returns.

Another stream of literature focuses on the theory of resource redeployment as a source of
value creation in multi-business firms. According to Folta, Helfat, and Karim (2016), the ability
to reallocate non-financial resources across business units over time—referred to as inter-
temporal economies of scope—offers strategic flexibility, particularly in uncertain
environments. This theory contrasts with intra-temporal scope economies and internal capital
market logic, emphasizing the unique value of flexibility in using limited, non-scale-free
resources. While difficult to observe directly, resource redeployment plays a key role in firm
adaptability and long-term evolution.

A complementary perspective comes from the field of public entrepreneurship, as outlined
by Klein, Mahoney, McGahan, and Pitelis (2010). Public entrepreneurship is defined as the
management and allocation of public resources to achieve collective goals through innovation
and institutional change. While it shares characteristics with private entrepreneurship—such as
innovation and uncertainty—it differs in terms of goals, accountability, and performance
measurement. The framework highlights how private and public entrepreneurship co-evolve,
with private actors sometimes shaping public institutions when gaps in regulation or
infrastructure hinder private objectives.

Together, these studies provide valuable insights into how firms, whether operating in
private or public domains, structure their investment strategies, reallocate resources, and pursue
diversification in ways that align with broader performance and strategic goals.

3 The Aim of the Paper, Research Methodology and Methods

This section includes: the Hypothesis; Basic Research Aim; Partial Research Goals; Object
of the Research; Methodology and Methods of the Research; Model and Data; Research
Sample.

Hypothesis: The main hypothesis of this study is: H1: Parent companies in Slovakia
predominantly invest in subsidiaries operating in the same industry sector. This hypothesis
stems from the assumption that industry alignment enhances strategic control, operational
synergy, and risk management within corporate groups.

Basic Research Aim: The primary aim of this paper is to empirically investigate whether
parent companies in Slovakia tend to invest in subsidiaries that operate within the same industry
sector. By analyzing consolidated financial statements of Slovak corporate groups, the study
seeks to determine whether strategic investment decisions reflect patterns of vertical
integration, horizontal expansion, or diversification.

Partial Research Goals

e To classify and analyze consolidated Slovak corporate groups by the industry sectors of
their parent and subsidiary companies.

e To identify the frequency of same-industry vs. cross-industry investments.

o To interpret whether observed patterns correspond to strategic models such as vertical
integration, horizontal expansion, or diversification.

e To evaluate whether industry alignment (same vs. different industry) is associated with
strategic categories (V, H, R) and key financial indicators, specifically the log of total
assets.

Object of the Research: The object of the research is the investment behavior of parent
companies in Slovakia, specifically regarding the industry-sector decisions in forming or
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acquiring subsidiaries. The study focuses on the actual structural composition of corporate
groups as documented in their consolidated financial statements.

Methodology and Methods of the Research: The research is quantitative and descriptive-
analytical in nature. It employs data analysis techniques to identify sectoral alignment patterns
between parent and subsidiary companies. The methodological approach includes: Data
collection from the Slovak Register of Financial Statements (Register uctovnych zavierok).
Classification of companies into industry sectors based on NACE codes. Construction of a
dataset capturing group structures, industry sectors, and available financial variables. Initial
descriptive analysis of industry alignment frequencies and strategic categories. Statistical
analysis, specifically logistic regression, to evaluate the association between industry alignment
and strategic category and the log of parent company assets.

Model and Data: The empirical model used for the statistical analysis was a logistic
regression model. The dependent variable was a binary classification indicating whether the
investment was into the same (1) or a different (0) industry sector. Independent variables
included the Strategic category of investment (Horizontal Expansion H, Vertical Integration V,
Risk Diversification R) and the log of the size of the parent company's assets. While the dataset
comprised various financial indicators (total assets, turnover, equity, liabilities, revenue, profit
or loss, goodwill, number of subsidiaries, non-controlling interests, and financial accounts)
derived from consolidated financial statements, the presented statistical model focused on the
log of total assets of the parent company alongside strategic category as predictors for industry
alignment. The logistic regression model was implemented using the Python programming
environment with the statsmodels library. The dependent variable was defined as a binary
indicator of industry alignment (1 = same industry, 0 = different). The independent variables
were encoded as follows: Strategic category (H =0, V =1, R =2) and the natural logarithm of
total parent company assets (log of total assets in EUR). This transformation helped reduce
skewness due to extreme asset sizes. The model was trained on 67 observations and estimated
using the maximum likelihood method.

The dataset comprises all available consolidated financial statements of Slovak companies
from the Register for the most recent year (2023).

Research Sample: The sample includes all corporate groups in Slovakia that published
consolidated financial statements for the selected year (2023). This comprehensive sample
ensures full coverage of domestic consolidated entities and enables sectoral comparison across
industries. The analysis of industry alignment patterns was based on 67 observed investment
patterns or consolidated groups.

4 Result of the Paper

The empirical analysis was conducted using the complete dataset of consolidated financial
statements available in the Slovak Register of Financial Statements for the year 2023. The
research aimed to analyze the industry structure of consolidated groups operating in Slovakia
and identify specific characteristics within individual sectors. A primary objective was to
investigate whether parent companies predominantly invest in subsidiaries operating in the
same industry sector. This was tested through the main hypothesis (H1) stating that parent
companies in Slovakia predominantly invest in subsidiaries operating in the same industry
sector. The analysis involved classifying corporate groups based on the industry sectors (using
SK NACE classification) of their parent and subsidiary companies and identifying the
frequency of same-industry versus cross-industry investments. The strategic motives behind
these investment patterns were also examined, interpreted as corresponding to strategic models
such as vertical integration, horizontal expansion, or diversification. Vertical integration
involves acquiring subsidiaries along the value chain, horizontal expansion involves investing
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in subsidiaries in the same industry, and risk diversification involves investing in subsidiaries
from entirely different industries.

Based on the analysis of the provided dataset containing information on 67 consolidated
groups or investment patterns, the following key findings were observed regarding the industry
alignment and strategic motive:

Same-industry investments: Parent companies invested in subsidiaries operating in
the same industry sector (classified as '1") in 48 cases.
Cross-industry investments: Parent companies invested in subsidiaries operating in
different industry sectors (classified as '0') in 19 cases.

The distribution of observed strategic motives was as follows:

Horizontal Expansion (H): This strategy was identified in 26 cases. All instances of
horizontal expansion (H) were associated with investments in the same industry sector
('1"), aligning with the definition of horizontal expansion as investing in subsidiaries in
the same industry.

Vertical Integration (V): This strategy was identified in 22 cases. The vast majority of
these cases (21 out of 22) were associated with investments in the same industry sector
('1"), while one case was associated with investments in a different industry sector ('0").
This largely aligns with the definition of vertical integration as acquiring subsidiaries
along the value chain, which may or may not fall strictly within the same broad industry
classification depending on the specific NACE codes involved.

Risk Diversification (R): This strategy was identified in 19 cases. Most instances of
risk diversification (18 out of 19) were associated with investments in different industry
sectors ('0'"), which aligns with the definition of investing in subsidiaries from entirely
different industries.

However, there was one case where the strategy was classified as Risk Diversification (R)
but the investment was noted as being in the same industry sector ('1').

Figure 1
Share of investments by industry alignment

Share of Investments by Industry Alignment

Different Industry (0)

Same Industry (1)

Source: Python Jupiter Lab
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Figure 2
Investment strategy frequency
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These results provide clear empirical evidence regarding the investment behaviour of
Slovak corporate groups. The observation that same-industry investments occur in 48 out of 67
cases strongly supports the main hypothesis (H1) that parent companies in Slovakia
predominantly invest in subsidiaries operating in the same industry sector. This aligns with the
preliminary findings mentioned, suggesting that parent companies most frequently acquire
entities operating in the same sector. The strategic motives data further explains this
predominance. Horizontal expansion (H), which by definition targets the same industry, is the
most frequent observed strategy (26 cases). Vertical integration (V), which targets entities along
the value chain, is the second most frequent strategy (22 cases) and also largely involves same-
industry investments in this dataset (21/22). Risk diversification (R), aimed at spreading risk
across different sectors, is less frequent overall (19 cases) and is primarily associated with
investments outside the parent company's core industry (18/19).

In addition to analyzing the frequency of industry alignment and strategic categories, a
statistical analysis was conducted to evaluate the influence of strategic category and parent
company size on the decision to invest in the same or a different industry. Using a logistic
regression model with Strategic category (H, V, R) and the log of parent company asset size as
independent variables predicting same (1) or different (0) industry investment:

o Strategy was found to have a significant influence on industry alignment.

e Horizontal expansion (H) led almost exclusively to investments in the same industry.

o Risk diversification (R), conversely, often led to investments in a different industry.

o The size of the parent company's assets (specifically, its logarithm) had a mild influence.

This analysis shows that while various financial variables such as total assets, equity,
liabilities, revenue, profit or loss, goodwill, number of subsidiaries, and non-controlling interest
were part of the dataset, the statistical model presented here focused on the relationship between
industry alignment/strategy and parent company asset size. The results regarding the
association between industry alignment/strategy and key financial indicators other than parent
company assets could not be reported based solely on the available sources that were the basis
for this specific analysis.

Overall, the findings suggest that strategic decisions related to consolidating within the core
industry or value chain (H and V) are more common among Slovak corporate groups than
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diversifying into entirely unrelated sectors (R), at least in terms of the number of observed
investment patterns in the sample for 2023. The model coefficients indicate that the Strategic
category variable had a highly significant effect on the likelihood of same-industry investment
(p < 0.001). Horizontal expansion (baseline category) significantly predicted same-industry
investments, while Risk diversification was associated with a significantly lower likelihood
(negative coefficient). Parent company asset size, while statistically significant at the 5% level,
had a relatively small marginal effect compared to the strategic variable. The McFadden
pseudo-R? of the model was approximately 0.836, which indicates a very high explanatory
power for a binary classification model.

Figure 3
Statistical results

Results: Logit

Model: Logit Method: MLE

Dependent Variable: is_same_sector Pseudo R-squared: 0.836

Date: 2025-06-04 07:49 AIC: 19.1335

No. Observations: 67 BIC: 25.7476

Df Model: 2 Log-Likelihood: -6.5667

Df Residuals: 64 LL-Null: -39.952

Converged: 1.0000 LLR p-value: 3.1680e-15

No. Iterations: 10.0000 Scale: 1.0000
Coef. Std.Err. z P>|z| [0.025 0.975]

const -7.9720 10.1927 -0.7821 0.4341 -27.9494 12.0053

strategy -6.9795 2.1757 -3.2080 0.0013 -11.2437 -2.7153

log_majetok  0.9946 0.6661 1.4933 0.1354 -0.3108 2.3001

Source: Python Jupiter Lab

Furthermore, these strategic choices, particularly H and R, are strong predictors of industry
alignment, with parent company size playing a less significant role.

5 Discussion

The empirical results presented in the previous section provide valuable insights into the
industry alignment strategies of consolidated corporate groups operating in Slovakia. The
finding that a clear majority of investment patterns (48 out of 67) are directed towards
subsidiaries within the same industry sector is significant. This outcome strongly affirms the
main hypothesis (H1) of the study, indicating that for the year 2023, parent companies in
Slovakia showed a preference for consolidating within their existing industry domain rather
than venturing into unrelated sectors.

This predominance of same-industry investments can be largely attributed to the prevalence
of Horizontal Expansion (H) and Vertical Integration (V) strategies observed in the data.
Horizontal expansion, which involves investing in the same industry to increase market share
or achieve economies of scale, is the single most frequent strategy (26 cases). This suggests that
many Slovak parent companies are focused on strengthening their competitive position and
operational efficiency within their core markets. The fact that all observed horizontal
expansions were associated with same-industry investments (26/26) reinforces the empirical
link between this strategy and industry alignment in the dataset.

Vertical Integration, the second most common strategy (22 cases), aims to increase control
over production and distribution processes by acquiring entities along the value chain. The
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finding that most vertical integrations also occur within what is classified as the 'same industry’
sector in this dataset (21 out of 22 cases) suggests that for many groups, key stages of their
value chain fall within the same broad NACE category as the parent company. This strategy
indicates a focus on operational control and securing supply or distribution channels.

Risk Diversification (R) is a distinct strategic choice where parent companies invest in
subsidiaries in entirely different industries to spread risk and reduce dependence on a single
market or sector. While identified in a considerable number of cases (19), it is slightly less
frequent than Horizontal Expansion or Vertical Integration. The data shows that Risk
Diversification is predominantly associated with investments in different industry sectors (18
out of 19 cases), which is consistent with its definition. However, the presence of 1 case
classified as R strategy despite being noted as same-industry investments ('1') highlights
potential nuances or complexities in classifying strategies or industry alignment in practice.
These inconsistencies could warrant further investigation or refinement of classification
methods in future research. Similarly, the single instance of Vertical Integration classified as a
different-industry investment ('0 V') suggests the value chain might extend into sectors distinct
from the parent's primary NACE code in some cases.

The statistical analysis using a logistic regression model further clarifies the factors
influencing industry alignment. The model's findings that strategy (H, V, R) has a significant
influence on whether an investment is in the same or a different industry strongly align with the
observed frequencies of strategic categories and industry alignment. Specifically, the model
confirms the clear tendency for Horizontal Expansion to result in same-industry investments
and Risk Diversification to result in different-industry investments. This provides a quantitative
backing to the qualitative interpretation of strategic motives derived from the descriptive
analysis.

Crucially, the logistic regression analysis also incorporated a financial indicator: the log of
the parent company's total assets. The result indicated that while asset size did have an
influence, this influence was only "mild" compared to the significant impact of the strategic
category. This suggests that for Slovak consolidated groups in 2023, the strategic intent behind
an investment (expanding horizontally, integrating vertically, or diversifying risk) was a far
stronger determinant of whether that investment stayed within the same industry sector than the
sheer size of the parent company. While larger companies might have more resources for
diversification, the model suggests their strategic approach to expansion or integration
overrides the size factor when predicting industry alignment in this dataset. It is important to
note that this analysis focused only on total assets; the influence of other financial indicators
(equity, liabilities, revenue, profit or loss, goodwill, etc.) on industry alignment was not
specifically tested or presented in the provided sources for this study.

The findings from this study contribute to filling a gap in empirical research specifically
analyzing the industry alignment between parent and subsidiary companies within Slovak
corporate groups. While global studies have examined similar relationships, and Slovak
research has covered accounting regulations and sectoral factors in finance, this study provides
specific empirical evidence for Slovakia based on consolidated financial statements from 2023.
The results align with the general notion presented in the introduction that strategic investment
decisions often reflect broader strategies like vertical integration, horizontal expansion, or
diversification. The observed patterns suggest a stronger inclination towards strategies that
build upon existing industry presence or value chains (H and V) compared to pure cross-
industry diversification (R). The quantitative analysis adds depth by showing the relative
importance of strategy versus parent company size in determining industry alignment.
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6 Conclusions and Recommendations

This study aimed to analyze the investment decisions of parent companies in Slovakia
concerning the industry sectors of their subsidiaries, using consolidated financial statements for
the year 2023. The primary objective was to empirically investigate whether parent companies
predominantly invest in subsidiaries operating within the same industry sector. Based on the
analysis of 67 observed investment patterns in the dataset, the findings strongly support the
main hypothesis (H1): Parent companies in Slovakia predominantly invest in subsidiaries
operating in the same industry sector. Same-industry investments occurred in 48 cases,
significantly outnumbering the 19 cases of cross-industry investments.

The analysis also revealed the prevalence of strategic motives driving these investments.
Horizontal Expansion (H), focused on same-industry growth, was the most frequent strategy
observed (26 cases). Vertical Integration (V), targeting entities along the value chain, was also
very common (22 cases) and primarily involved same-industry investments (21/22). Risk
Diversification (R), involving investments in different industries, was less frequent (19 cases)
and mainly associated with cross-industry investments (18/19). These findings suggest that
strategic objectives related to strengthening market position and controlling the value chain
within or closely related to the core industry are key drivers for consolidated groups in Slovakia.

Furthermore, a logistic regression analysis confirmed that strategic category has a
significant influence on industry alignment, with H leading almost exclusively to same-industry
investments and R often leading to different-industry investments. This quantitative analysis
also showed that the log of parent company assets had only a mild influence on industry
alignment compared to the strategic category.

The use of a quantitative logistic model confirmed that the strategic intent behind an
investment—whether it is horizontal expansion, vertical integration, or risk diversification—is
the most influential factor in explaining whether parent companies consolidate within the same
industry. The relative size of the company, represented by the log of total assets, also
contributes, but to a lesser extent. These findings reinforce the value of incorporating both
strategic classification and financial scale in empirical models of corporate structure decisions.

The study contributes by providing an empirical overview of industry-related investment
behaviour among Slovak corporate groups, offering insights into how these decisions reflect
broader financial strategies and the relative importance of strategic intent versus company size
in determining industry alignment. The results may serve as a basis for further research and
inform economic policy makers and regulators.

For future research, it is recommended to:

o Explore the specific synergy effects or risk management benefits influencing these
strategic decisions.

e Conduct quantitative analysis to evaluate the association between industry
alignment/strategic patterns and other key financial indicators such as turnover, profit
or loss, equity, and goodwill, using appropriate statistical models, and compare their
influence relative to strategic category.

o Investigate further the reasons behind the observed inconsistencies in classifying
industry alignment and strategic motives in the empirical data, potentially refining
classification methodologies.

o Expand the analysis to cover multiple years to identify trends in investment patterns
over time.

The fact that 48 out of 67 observed investment cases involved subsidiaries operating within
the same industry sector not only confirms the study’s main hypothesis, but may also reflect a
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reputational risk consideration—since consolidated financial data are publicly available, parent
companies may prefer to remain in familiar sectors where performance and strategic intent are
easier to justify to external stakeholders.
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Proliferation of New Technologies into Accounting and Auditing Profession
and Practice

Natalia Macova, Michaela Bednarova

Abstract

This study examines how the Big Four accounting firms—Deloitte, PwC, EY, and KPMG—
reference new technologies in their corporate reports across six key themes. Using qualitative
content analysis, we reviewed key reports from 2019 to 2023 to identify the frequency and
context of these technologies. Findings show that Al is often framed around automation,
efficiency, and service innovation, while blockchain is linked to transparency, trust, and risk
management. The results offer insight into how major professional service firms communicate
digital transformation and position themselves in an evolving technological landscape.

JEL classification: M15, M41, O33
Keywords: Al, blockchain, “Big Four” companies

1 Introduction

The rapid advancement of digital technologies such as artificial intelligence (AI) and
blockchain is reshaping the landscape of the professional services industry, including the
domain of audit, tax, consulting, and advisory services. The so-called Big Four accounting
firms—Deloitte, PwC, EY, and KPMG—are at the forefront of this transformation, positioning
themselves not only as providers of traditional financial expertise but also as innovators in
digital strategy and data-driven services.

As Al and blockchain increasingly influence business models, regulatory environments, and
client expectations, these technologies are becoming central to the strategic communication of
professional service firms. Corporate reports serve as a key medium through which these firms
articulate their vision, innovation priorities, and market positioning. Therefore, analysing how
the Big Four discuss Al and blockchain in their official publications offers valuable insight into
their technological agenda, perceived opportunities and risks, and their role in shaping the
future of the profession.

The purpose of this study is to investigate how frequently, and in what contexts, Al and
blockchain are referenced in the official reports of the Big Four firms. By examining the
language, framing, and thematic focus surrounding these technologies, we aim to better
understand how leading global accounting firms conceptualize and communicate their
engagement with digital innovation.

This paper is structured as follows: Section 2 reviews previous research related to the digital
transformation of the accounting profession and the role of corporate reporting in strategic
communication. Section 3 outlines the methodology used in the analysis, including data
sources, keyword selection, and coding procedures. Section 4 presents the findings of the study,
followed by a discussion with implications for practice and suggestions for future research in
Section 5.

2 Current State of the Solved Problem at Home and Abroad

The field of auditing and accounting is undergoing a significant transformation driven by
the rapid development and integration of artificial intelligence (AI) and machine learning (ML)
tools (Doko, 2025). A growing body of literature has examined the convergence of blockchain
technology and artificial intelligence in the accounting domain. This integration is recognized
for its potential to create a cohesive and intelligent ecosystem that enhances the efficiency,
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reliability, and transparency of advanced auditing systems (Sachan, Liu, 2023). Major
accounting bodies like the AICPA and the Big Four accounting firms (PwC, EY, KPMG,
Deloitte) are actively researching, investing in, and developing blockchain solutions for the
accounting industry. This includes real-time audit capabilities, cryptocurrency auditing
solutions, and platforms for tracking assets and transactions (Derrick, 2020). Automated
auditing mechanisms are increasingly recognized for their ability to enhance data security,
support responsible use of artificial intelligence, and address discrepancies in assigning
accountability, particularly in legally sensitive or adversarial decisions (Sachan, Liu, 2023).
The use of Al technology has become an important means to improve audit efficiency and
quality (Zhang S., 2024). The main applications of Al in auditing are for example data analysis
and risk assessment - Al can efficiently process and analyse huge enterprise financial data sets
and identify patterns and anomalous behaviours that may be accounting errors or signs of
financial fraud (Zhang S., 2024). The use of ‘ChatGPT 401’ and ‘Claude 3.5 Sonnet’ is
mentioned for the ‘Al for Al audit’ process, where one Al model audits the output of another,
with ‘Claude 3.5 Sonnet’ showing improvements in benchmarks (Cohen et al., 2025). The
integration of Al and big data has revolutionized risk assessment by increasing predictive
accuracy and improving decision making (Adwani, 2025).

Al-driven models use advanced machine learning algorithms to detect patterns, anomalies,
and correlations that may not be apparent using conventional methods (Adwani, 2025). Zhang
emphasize that the introduction of Al significantly reduces the dependence on human resources
by automating repetitive tasks, thereby reducing human-related costs (Zhang S., 2024).

Companies are also significantly investing in blockchain-related technologies, with market
intelligence firms like IDC projecting substantial investments. For instance, in 2019, companies
were expected to invest close to $3 billion, and major banks are also developing blockchain
solutions (Derrick, 2020). Blockchain adoption can lead to greater efficiencies due to a higher
level of auditability. For example, a complete track and history of items for transactions can be
generated, and documents can be cross-validated among parties (Derrick, 2020). The
integration of blockchain into auditing processes is often highlighted for its immutable nature,
which provides transparent and tamper-proof records—an invaluable feature in auditability
(Sachan, Liu, 2023). However, this same immutability can pose conflicts with data protection
regulations, such as the right to be forgotten, revealing a tension between technological
robustness and legal compliance (Sachan, Liu, 2023). While blockchain is still evolving,
ongoing research focuses on implementing "smart features" beyond contractual clauses to
satisfy complex audit assertions like completeness, valuation, and classification, which would
bring blockchain auditing closer to reality (Derrick, 2020).

The deep integration of emerging technologies—such as big data, machine learning (ML),
artificial intelligence (AI), and blockchain—has brought significant transformation to the
accounting profession. These advancements have led to the reengineering of traditional
accounting processes, minimized errors and distortions in financial information, enhanced
operational efficiency, and facilitated a shift in the structure and competencies required within
accounting careers (Zhang, et al., 2020). A survey of accounting and auditing students found
that they are generally optimistic about the potential of Al and ML to improve efficiency and
decision making (Doko, 2025). However, they also express concerns about job security and the
need for continuous learning (Doko, 2025). Financial robots are increasingly integrated into
accounting workflows and are expected to replace humans in routine tasks. This shift highlights
the need for practitioners to enhance their technical and analytical skills, while also urging
educational institutions to incorporate advanced technology training into accounting curricula
(Zhang, et al., 2020). Most students support more opportunities to update Al and ML skills for
professionals (Doko, 2025). In response to rapid technological advancements in recent decades,
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the accounting profession has experienced a shift in required competencies. Professionals are
now increasingly expected to possess programming skills and demonstrate proficiency in data
analysis to effectively navigate modern accounting environments (Zhang, et al., 2020).

3 Research Methodology and Methods

This study employs a qualitative content analysis to examine how the Big Four accounting
firms—Deloitte, PwC, EY, and KPMG—reference artificial intelligence (Al) and blockchain
technologies in their publicly available corporate reports. The aim is to identify the frequency,
context, and framing of these emerging technologies within the strategic narratives of the firms.

We collected annual reports, sustainability reports, technology or innovation-focused
publications from the official websites of each of the Big Four firms. The documents analysed
span the period from 2019 to 2023, ensuring both recent and consistent coverage across all four
entities. Each report was systematically reviewed using a combination of manual and software-
assisted keyword analysis. The primary keywords searched included "artificial intelligence,"
"AL" "machine learning," "blockchain," and related terms. In addition to quantifying keyword
frequency, we performed contextual analysis to understand how these terms were used—
whether in reference to strategic initiatives, service offerings, risk assessments, or ethical
considerations.

The aim of this paper is to analyse how the four largest companies (the Big 4) communicate
the use of new technologies in their reports over a five-year period. The paper focuses on
identifying the contexts in which new technologies are mentioned, with the analysis divided
into six thematic areas:

e investments,

e workforce,

e internal processes and applications,
o alliances,

e social impact technology,

e achievements.

4 Results of the Paper

If a company like those of the Big4 wants to be successful in this time, when emerging
technologies arise, it must certainly invest in new technologies. In our research we find out that
each of these selected companies made some kind of investment. We start to follow these
companies since 2019, and we have found the following occurrences. PwC had ambition to
became one of the most cloud-enabled organisation in the world. They invested USD1 billion
to supporting programmes (PwC, 2019). In the same year another company from these unit —
Deloitte increased investments in advanced technologies and methods, especially to help
enhance audit quality. They tried to avoid misinformation and wrongdoing (Deloitte, 2019). In
another selected company — EY — they like others company tried to continue with investments
to use technology to transform traditional services and launch new offerings (EY, 2019). We
are still in the same year and KPMG started a new investment — USDS billion over the next 5
years (KPMG, 2019). This investment wasn’t involving only investments to emerged
technologies, but it involved the investment to education too (KPMG, 2019). At this point we
find that each of selected companies was trying to make some kind of investment in new
technologies.

In another year — 2020 — only EY mentioned that they were looking to invest in new
technology because they wanted to provide better services to their clients. They also mentioned
long-term investments — to Assurance to be more digitalized and more technologically
advanced. This kind of investment was lasting for seven years (EY, 2020). In the next year they
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set up an investment plan which besides another parts contains investments to technology-
driven innovations in risk and audit procedures to detect and prevent fraud (EY, 2021). EY
made some kind of investment in each of selected years.

Another company from the Big4 — PwC made some sort of investment to technology almost
every year. In year 2021 made investment which was pretty like an investment in a competing
company — EY (PwC, 2021). They invested to technology to drove audit quality. In 2023 they
mentioned term technology-assisted audits. In this year they informed about investment in Al
—to expand and scale their Al capabilities (PwC, 2023).

It is 2021 and in Deloitte people are focusing on investing especially to cloud applications.
In the following year they redirected their interest to taxes, specially through the investment
with Intela by Deloitte. In the last following year, they carried out with their investments in Al,
data, cloud and cyber too (Deloitte, 2021).

In last company KPMG we don’t have enough data to do a proper analysis. But we know
that in year 2021 this company mentioned that they continue to invest in reskilling people in
emerging technologies (KPMG, 2021). We are sure that this company like others made some
kind of investment in new technologies almost every year.

In addition to investments, the human workforce is very important in this type of companies,
which inevitably includes education. In next part of our research, we try to find whether the
mentioned companies were trying to educate their workforce in the field of emerging
technologies.

Figure 1
Workforce
WORKFORCE
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Source: author’s elaboration according to the statements of the analysed companies

In the following graph we try to point out the number of words in individual paragraphs that
were specifically related to the workforce of selected reports of the analysed companies. While
for PwC we see the highest numbers in 2019 for word count, almost 500, in paragraphs where
new technologies were mentioned in some way related to the workforce, in 2023 we did not
find any paragraphs related to this category. We see that in 2019 it was PwC that focused the
most on the workforce targeted to technology in its reports (PwC, 2019). In the next year we
see a decline in the trend and workforce was mentioned only a few times in the reports across
all companies. In 2021, there was a slight increase for all companies, but in 2023 these
companies were perhaps more focused on other facts in their reports.
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Figure 2
Internal Processes and Applications
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Source: author’s elaboration according to the statements of the analysed companies

One of the most important categories in our research is surely the “Internal Processes &
Applications” category. In this category is included all where the company s reports mentioned
applications or processes related to Al, blockchain, cloud or other emerging technology.
However, these above-mentioned facts had to meet one important requirement. Companies had
to use them for the activities they use in providing and improving their services for clients. We
see that in 2023 the number of words in individual paragraphs increased in the cases of Deloitte
and EY (EY, 2023, Deloitte, 2023). On the other hand, we see a decrease in PwC (PwC, 2023).
As for the last analysed company, we can see that across the periods we do not find any sections
dedicated to the given issue. We can certainly consider the reason that in this case we do not
have relevant reports available.

Figure 3
Social Impact Technology

SOCIAL IMPACT TECHNOLOGY
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Source: author’s elaboration according to the statements of the analysed companies

We have there next category — Social Impact Technology. In this category we look up for
information about in which way selected company helps to society with emerging technologies
or helps with some kind of issues or solve various problems using new technologies. We have
there a lot of information in reports. We can see that PwC is the most interested of all selected
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companies, especially in the last year (PwC, 2023). For example they constantly innovate the
product, which is able to help with sustainable farming thanks to Al and satellite data. This
program is called Space Smart Farming applications and is capable of sending analysis from
space straight to farmer’s mobiles enabling many farmers to reduce the use of chemical
fertilisers (PwC, 2023). The penultimate category monitored is “Alliances”. As the name
implies, in this category we collect some data about alliances in case of emerging technologies.
Each of this company had and surely still has some kind of alliance in ET. At first, PwC
cooperated with companies like SAP, Oracle, Salesforce, Microsoft, AWS, Guidewire and so
on. In the case of Deloitte we don’t have any specific information. In the year 2021 Deloitte
only mentioned that they cooperated with 15 of the world’s leading technology providers
(Deloitte, 2021). EY cooperated, mostly, but not only with Microsoft. Another co-workers are
for example Fadata, Nottingham Spirk, Tanium, CrowdStrike, Enablon, IBM, SAP and so many
others. In the case of KPMG we find out that they cooperated with Telefonica Colombia,
Google Cloud, IBM, Oracle, Workday and Microsoft too. The last one category we have is
achievements. During the monitored period, each of selected companies achieved some success
in the field of modern technologies. PwC was leader in defining and building the future of audit
in year 2021 by applying Al to increase audit effectiveness and they followed up on their
success from this year in 2023 when their application was marked as Digital Innovation of the
Year in audit services. The same price Digital Innovation of the Year won Deloitte in 2022 for
ESG module for their application called Omnia (Deloitte, 2022). In 2020 was EY called first
among Big4 for blockchain services by HFS and in 2023 was best in ML. The last of selected
company was leader in digital strategy, data analytics and Al services in 2022.

5 Discussion and conclusions

In our study, we looked at the reports of the Big Four companies. In these statements, we
focused mainly on the presence of terms such as “Al”, “artificial intelligence”, “blockchain”
and others that are related to modern accounting and reporting. We have tried to demonstrate
the impact of these modern technologies on various processes in companies that are currently
among the world's top financial and consulting corporations. In our research, we found that all
the companies surveyed are investing in new technologies to some extent. It could be
hypothesized that references to ethical and security aspects of new technologies in Big Four
firms’ communications may reflect an awareness of potential reputational risks.

However, we found that the Big four spend more time in their reports describing new
technologies to improve various processes at their clients rather than preferring to describe the
technologies they use for their own processes, in terms of accounting, auditing or reporting. It
is important to note that the use of Artificial Intelligence (AI) and Blockchain (BC) technologies
remains predominantly concentrated in consulting services, with their application in audit
practices still being relatively limited.

Given the level of investment, we can expect that companies will soon seek a return on
investment, which suggests an increased integration of Al and blockchain technologies into
their services and processes—an evolution that will inevitably impact employees.

Doko explains that incorporating courses and curricula focused on artificial intelligence
(Al) and machine learning (ML) into accounting and auditing education is essential for
preparing students with the competencies required to succeed in the evolving professional
landscape (Doko, 2025). So, the training aspect of their own staff is also very important for
companies, as the profile of the professionals themselves is very likely to change with the arrival
of new technologies. We also saw this in their statements, where expressions related to
retraining employees or investing in education tended to appear more and more frequently.
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One of the main limitations of our research is that we did not have relevant reports for one
of the Big 4 firms, namely KPMG. This is why we decide to exclude this company from our
research, and we focused only on three of Big four companies. This may have led to some
extent to biased conclusions. For future research, we certainly recommend focusing more on
this company as well, of course if its relevant statements are traceable.

We found that the Big 4 put a lot of emphasis on education, so in the future we could also
explore how this particular area should evolve in the near term with the advent of new
technologies such as Al and blockchain.
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New Models for Software Licence Vendors
Marco Pister, Stefan Slavik

Abstract

Technological changes, particularly with the increased accessibility afforded by the Internet
and the development of cloud computing, have significantly impacted upon the way in which
software vendors sell licenses to their products. The shift in business models reflects changing
approaches to distribution and alterations in the payment model. The traditional transactional
model, where a vendor sells a perpetual license to software marketed as a product, is in decline.
The transaction model, where a customer pays a single fee, remains present in the gaming
market but is less usual in other markets, particularly when looking at the commercial
environment. The two models that are becoming more popular are the subscription service and
software as a service. In the subscription model, access to the software is effectively rented,
with users paying a periodic fee for as long as they want access. Software as a service is like
the rental/subscription approach, but the customer does not have the software installed on his
or her hardware, giving the vendor a higher level of control over the management of the
software, as well as access. Importantly, these two latter models do not only reflect a change
in distribution, they also require vendors to adopt a different capital structure, with an extended
payback period. Likewise, with the need to continue supporting customers in order to maintain
a business, the software sellers need to invest more in customer relationship management.

JEL classification: L11, M15
Keywords: Future of Software Sales, IT Business Models, Innovation

1 Introduction

The IT industry has moved rapidly, and software developers and vendors have faced seismic
changes including alterations to the underlying distribution processes. This has meant that firms
supplying licensed software have to adapt their models if they wish to remain relevant, as the
shift in the distribution channels has not only affected the way in which the product moves
through the supply chain but also the features and characteristics associated with the product
(Dempsey et al., 2018, p. 45). The shift has created both challenges and opportunities, the latter
regarding the increased number of demands from customers and the former regarding the
manner in which the shift in emphasis has moved from a software license being sold as a product
based on a singular sale model to a service that is able to generate ongoing revenues, with
licence renewals increasing the potential fees that can be charged (Rodrigues et al., 2021). This
paper examines how IT companies sell software looking at different aspects that comprise the
business models before detailing how they have changed and assessing the current and potential
business-model requirements.

2 Current State and the Importance of an Appropriate Business Model

Questions are often asked regarding the characteristics of a successful business-model.
Firms that do not have an appropriate business model face significant challenges and are
unlikely to become highly successful (Weking et al., 2019). The traditional retail-businesses
have shifted their approaches to accommodate online sales through e-commerce (Jones and
Livingstone, 2018, p. 48). Likewise, Weking et al. (2019) and Marinescu (2017, p. 13) have
argued that the well-established theory of competitive advantage of differentiation is becoming
eroded within the technology sector, and scale is becoming more important.
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Extrapolating from Marinescu (2017, p. 13) and Scacchi (2018, p. 59), four general business
models are utilised by software sellers: off-the-shelf licenses, licences provided with a service,
projects, and software as a service, including cloud computing. These are different business
models that reflect the intangible nature of software, although it is noted that in many sales,
hardware is also involved. However these are only certain elements of the business model,
demonstrating its diversity. In line with the structural concepts associated with those models,
there is also a requirement to consider the relevant characteristics that need to accompany that
business model. By comparing different successful business models, criteria can be identified
that describe important factors for business-model innovation, focusing on the characteristics
that are required in the IT sector. In order to assess the specific qualities that are needed within
this sector concerning the licensing of software, it is necessary to look at the current business
models that can be observed.

3 Research on Current Business Models for Software

There are different approaches, as indicated above, to the sale of software. This section
reviews the most common approaches, although it should be noted that these may be offered in
hybrid formats, where the different characteristics may be combined. They will now be
outlined.

3.1 The Transactional Model

The traditional model seen within software license sales is based on a transaction model
(Wen, 2018, p. 364). This transaction approach was the dominant model seen during the 1990s
and typified by Microsoft (Scacchi, 2018, p. 60). Its underlying concept was based on a
company developing software that was seen as a product, which was then sold to the customer,
which could be a consumer or a business (Marotta-Wurgler, 2007, p. 678). The software, often
supplied on a disk/cd with a perpetual license. The licence may be sold as a singular purchase,
or in the commercial environment may require multiple licenses to be bought for multiple users
to concurrently access software (Wen, 2018, p. 364).

The underlying business model is based on a simple premise: the company selling the
software will develop the programs, incurring the relevant research, development and testing
costs. The software will then be produced and distributed to generate a profit after development
and distribution costs are deducted (Hartmann et al., 2020, p. 256). With singular sales, the
revenue forecasts will be based on sales with a higher value per transaction when compared to
leasing a licence under the software-as-a-service model (Scacchi, 2018, p. 62). It can be argued
that, in order to create a viable business model, the companies would need to continue
developing new products to generate future sales.

However, the viability of the off-the-shelf business model has substantial number of
challenges. In the short term, the sale of software needs to be accompanied by a warranty or a
guarantee regarding its functionality, which requires firms to provide some product support
costed into the initial product sale price.

Additionally, the provision of the software in a physical format also created a risk for
unauthorised usage and pirating (Yamato, 2017, p. 121). As technology progressed,
organisations identified solutions to prevent the unauthorised use, including online verification
processes (Yamato, 2017, p. 122). However Viswam (2018, p. 63) that found software
companies were generally making more money from the sale of services than products,. This
has led to the subscription model and the software as a service model. However, it is notable
that certain segments of the software/application market retain the transactional licence
approach. For example, in the gaming sector, many firms still sell the software as a singular
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purchase, but even this market appears to be moving towards the subscription or software as a
service model (Wirtz, 2020, p. 170).

3.2 The Subscription Business Model

In light of Viswam's (2018, p. 69) findings, it is unsurprising that the subscription business
model has become more popular. Although the payments received for each transaction are
lower, the increased frequency of payments creates a more predictable revenue stream. The
subscription model is argued as being beneficial to the customer. With software often having a
limited life due to planned or natural obsolescence, customers could be left without up-to-date
software and unwilling to pay for upgrades if they believe they will also be superseded within
a short period of time. This is not a new model; it has been seen in other industry sectors. For
example, Netflix provides an excellent example of a subscription service, where users pay the
company a monthly or annual fee to access all of their programs on the platform (Dempsey et
al., 2018, p. 82).

Adobe has been a long-term user of the subscription service (Dempsey et al., 2018, p. 82).
There are also benefits in terms of lower costs, with the agreements often allowing for a short
cancellation period rather than tying customers into long-term contracts. This aspect of the
model shifts the power of the relationship, with an asymmetry of power moving from the
supplier to the buyer, as they are paying less upfront abd may have a greater ability to change
supplier (Vaudour and Heinze, 2020, p. 39; Lee, 2019, p. 1). However it is also worth noting
that when software is central to a user's needs, there may be high perceived switching costs,
giving the incumbent supplier an advantage (Lee, 2019, p. 1).

The shift in power towards the customer also changed the way in which vendors interacted
with their customers, as they needed to shift the model from a single point of sale to the
development of ongoing customer relationships to retain customers (Lee, 2019, p. 1). The
model is further supported by the utilisation of free trials, where users can try the software to
see if it suits their needs. This benefits the vendor and the customer; the vendor does not have
customers who are dissatisfied if they believe the service has been misdescribed or does not
meet their expectations, as those using the trial can cancel before making any payments (Lee,
2019, p. 2). This can be argued as particularly pertinent, as a free trial reduces the overall
administration associated with customers in their initial period of usage, particularly as Lee et
al. (2020, p. 106961) note that the assessment of a consumer regarding the overall utility of
software is likely to be a subjective rather than an objective judgement. Therefore, from the
seller's perspective, this helps to attract users and reduce bureaucratic/administration overheads
associated with dealing with customers who do not believe the software meets their needs.

For the users, there is a lower level of perceived risk associated with trying the software,
which may help to stimulate a sale from a new user or a potential shift away from an alternate
supplier (Lee, 2019, p. 2). Furthermore, the willingness of the vendor to offer a free trial may
be interpreted as indicating that the seller believes the software is extremely good and increasing
the consumer's confidence in the quality of the offering (Lee, 2019, p. 2). There are some
challenges associated with this model for the vendor; a significant issue is the requirement for
a greater lead period (the period between the investment and the firm breaking even) to be built
into the business model. Unlike the transaction model, where a greater amount of revenue is
generated in a short period of time as a result of the sale of a license, the subscription model
can generate a longer-term revenue stream, exceeding the amount of revenue that would have
been achieved using the transaction model, although vendor has to wait longer to receive it
(Lee, 2019, p. 2).

A different cost management structure is therefore required. However with increased
certainty regarding the ability to forecast revenues based on consistent income, firms may also
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be better placed to identify the type of promotions that they can offer to attract new customers
or retain old ones (Lee, 2019, p. 10). This indicates a significant shift in the way in which
business models operate for software vendors, with many of the aspects associated with the
subscription service also seen in the software as a service model.

3.3 Software as a Service (SaaS)

The software as a service model has a significant crossover with the subscription service
model, as the purchasers pay a regular amount for the ongoing use of the software. However
the service goes beyond this, as it provides several advantages for both the user and the vendor,
as the software does not reside on the customers’ hardware. Instead, it is usually placed on a
cloud or accessed via the Internet (Noor et al., 2020, p. 578). The payment model can therefore
be seen as being extremely similar to the subscription service, with the distribution model being
highly divergent, providing the vendor a greater level of control over the software, including
the ability to manage the applications and control access (Noor et al., 2020, p. 578).

The software as a service model has several advantages over the subscription model. For
the customer, the ability to access software from a third party, either through the cloud or the
Internet, means that the IT department does not have to worry about maintaining or monitoring
that software; this is the vendor's responsibility. There is therefore a greater potential for
reducing possible outages and rectifying bugs in a relatively short period of time, minimising
inconvenience for the customers. Furthermore, the control allows vendors to have a greater
level of control over the quality of the service that is provided. However, this is a mode where
there is a great deal of customer involvement including consumer input regarding configuration
of the options that are chosen, which still allows for customisation as well as facilitating the
ability of firms to purchase only the required functions rather than an entire suite.

However the centralised approach also has several challenges associated with it, particularly
concerning accessibility and the bandwidth and computing power that are required by the
servers that are home to the software, ensuring that all users can access functionality efficiently
(Vaudour and Heinze, 2020, p. 39). This also shifts a significant amount of the risk associated
with maintaining software, including security and functionality, from the customer to the
vendor (Vaudour and Heinze, 2020, p. 39). Therefore, in software as a service, the business
model regarding payments, investments and revenue generation is similar to the subscription
model, but the underlying infrastructure required to supply the service is more complex due to
the shift in the distribution model. The SaaS also leads to additional Cloud models.

3.4 Cloud-Based Software Services

SaaS in the cloud environment may be sold on a licence or subscription model. The cloud
models focus more heavily on providing services rather than just software functionality,
including software support. In addition, the cloud models have the greatest level of vendor
control (meaning the degree of control that the seller can exercise over the system and the way
it is implemented and managed) associated with them as they move towards becoming a
platform provider (Duan et al., 2020, p. 148). This model may be offered based on different
client needs, for example, some clients may need a dedicated server, whereas others may benefit
from lower prices obtained due to the fact that software vendors can use the same servers for
multiple clients (Mabry et al., 2020, p. 43).

Cloudification is the process through which networks are moved to the cloud with data
storage and management in hosted data centres, in a manner similar to virtualisation. This
process is aided by the provision of third party Clouds such as Google Cloud, AWS, MS Azure,
and Oracle Cloud (Saraswat and Tripathi, 2020, p. 281). In this scenario, vendors may outsource
the hosting of the services and simply provide management of the software, reducing their
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service- and distribution-channel overheads (Saraswat and Tripathi, 2020, p. 283). This offers
significant opportunities for increased leverage in the future.

3.5 The Future

The process of cloudification and virtualisation has only just begun in earnest, and is likely
to continue, particularly as more software vendors who have moved to the service or platform
model away from their licence model seek to identify ways in which they can increase capacity
and gain economies of scale in a cost-effective manner. The process is also likely to look
inwards towards the manner in which the software is created, seeking ways to reduce the
amount of coding that is required by simplifying the processes that is used to create the software.
Interestingly, the role of artificial intelligence (AI) may aid the firm with the creation of
potential applications, taking on more coding in addition to the current Al roles seen with
automated monitoring and controlling processes within the software (Barenkamp et al., 2020,
p. 2). With these different business models examined, it is possible to determine the
requirements for a business model for a software vendor.

4 Results and Business Model Requirements
4.1 The Requirement for Competitiveness

Ivanov and Petrov (2019, p. 172—184) noted that business models in the IT industry could
emerge independently due to technical progress and the resulting change in demand, e.g. cloud
models due to the development of the Internet and internet-enabled software. Therefore, one of
the first important factors that needs to be taken into consideration is the competitiveness of the
business model (Ivanov and Petrov, 2019, p. 172). However, Raghavan and Nargundkar (2020,
p. 757) have argued that scale is becoming more important than differentiation, there is evidence
that the competitive advantage associated with differentiation remains, particularly if it provides
functionality that is valuable to a business and not available elsewhere. For example, Apple
seeks to differentiate its products by utilising a highly differentiated operating system, while
Microsoft continues to develop software with different features and characteristics that are
touted as being superior to the alternatives (Kretschmer et al., 2021, pp. 4-5). However, in both
of these cases, a high level of competitiveness is obtained through differentiation and scale,
with both organisations benefitting from economies of scope and volume.

Wessel et al. (2019, p. 265) also highlight the importance of switching costs to managerial
decisions regarding accessing IT services, including licensing. Notably, Wessel et al. (2019, p.
265) argue that it was not only the direct cost associated with the services needed to be
considered but the secondary costs, such as the changes to internal organisational issues that
would be needed, for example change management and training. Therefore, from the
perspective of an existing supplier, high switching costs for the customer can be seen as
beneficial, helping to reduce the chances of a customer leaving.

However if the software is sold on a singular basis, it can be argued that costs are potentially
higher to the purchasers, as they have invested a larger amount in a singular licence and are
therefore likely to have a high level of commitment as a result of the costs (Gupta et al., 2017,
p. 600). Concurrently, vendors who are selling off-the-shelf licenses are unlikely to suffer a
significant loss if a customer switches, as they have already received the revenues associated
with that purchase. However, there may be a negative impact as repeat purchases for renewed
versions of the software would be less likely. A significant churn may also indicate customer
dissatisfaction, resulting in negative publicity and a failure to acquire new purchasers (Kotler
etal., 2017, p. 335).

When the business model is based on software as a service or the provision of services to
accompany the sale of the software, leading to the generation of higher amounts of ongoing
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revenue from repeat sales, the competitiveness may need to manifest differently. The contract
for services or ongoing licence may be conceptualised as repeat purchases. Therefore aspects
associated with high levels of service and reliability will also be interpreted within the context
of competitiveness.

4.2 Scalability and Efficiency

Horton (2019) argues that efficiency is also highly important. It is linked to scalability,
which is a term that describes the way in which a business model can be expanded without
increasing costs in a manner that is proportionate to the expansion. Software and web-based
business models are more easily scalable than those based on physical assets. However there
are also big differences in digital business models. Facebook is an impressive poster child for
scalability and cloudification. With only a few thousand employees, an attractive product was
created for millions of users. Few other companies have achieved such a high user rate per
employee (Emprechtinger, 2019).

Sustainability needs to be taken into consideration when it comes to business models. This
determines whether a company can function for an indefinite period of time, for example via
subscription models that bring in recurring revenues, while the costs usually remain almost the
same. For example, the open-source provider Red Hat became a billion-dollar company, which
led to its acquisition by IBM for $34 billion in 2018 (Vaske, 2019). This demonstrates the
importance of scalability.

Furthermore, it can be argued that scalability is necessary if an organisation wishes to
expand and attract more customers; if there is a capacity limitation on access to the software,
there will also be a constraint on the number of subscriptions or access licenses that can be sold.
Importantly, the scalability should also consider the robustness of the business models and the
ability of the business to continue within an adverse context, for example an environmental
disaster, employee sickness, or even a global pandemic. Easily scalable models utilising
technology tend to be more robust, relying less on individual employees, with a greater reliance
on the overall technological infrastructure.

5 Conclusion and Recommendation

In conclusion, there are multiple different business models available to software vendors.
There appears to be a general shift away from the transaction model, although this remains
prevalent, particularly in gaming sectors, with most firms shifting their sales emphasis towards
the subscription services. It is these latter approaches which are most likely to benefit from the
SaaS model and cloud technology. In both these instances, the vendors need to adapt their
underlying capital structure to facilitate a greater lead period. They may also benefit from a
higher long-term revenue generation based on repeat payments. Furthermore, these models also
change the way in which businesses interact with their customers, emphasising the importance
of customer relationship management to retain them.

Software vendors need to rethink their business model for selling their product. Customers
are not willing to buy the same software again and again and with the technology changes they
prefer different ways of operating the software. Cloudification and virtualization are already
well established within large multinational companies. Very soon small and medium business
will also make more and more use of such options. Innovation and flexibility is a must for
software vendors to survive or to gain more market share in the future.
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Project overview

Futurepreneurs and SMEs for a sustainable Central Europe | Certification Scheme
Futurepreneurs are prof
entrepreneurial min

futurepreneurs. Th
develops joint action plans, pilot actions and a self-

1,78.

Project Budget 6

80%

of the Budgets

nals that are driven by purpose and impact. They take on societal challenges and climate change with an
and want to improve our lives. The GREENPACT project sets up partnerships between companies and
im is to develop a certification scheme for a new generation of impact-driven top executives. To this end, the project
ssment tool

5 -9

Partners

1

Pilots

Countries

Regions

Duration
s date 04.2023 Project progress
nd date 03.2026 T

Project partners

Lead partner

Project partner

Stuttgart Media University

B9 stuttgart Region Economic Development Corporation

Startup Center

Address B ENAIP Veneto Social Enterprise
Nobelstr. 10
740569 Stuttgart
Ll Region of Veneto - Department of Labour
Germany (DE)

Web
https://www.hdm-stuttgart.de/en

STEP RI Science and Technology Park of the University of Rijeka Ltd
City of Rijeka
Czech Chamber of Commerce

Institute of Technology and Business in Ceské Bud&jovice

Err HaH

of icsin




Interreg

Co-funded by
CENTRAL EUROPE the European Union

3

VReduMED

Project partners

Lead partner

South Bohemian Science and
Technology Park, corp.

Address
Lipova 1789/9

37005 Ceské Budgjovice
Country

Czechia (CZ)

Web

WWW.vtp.cz

About us

Project partner

[~

Projects

Apply

lnterreg Y e,

Implement  Library ~ Contacts

University of South Bohemia in Ceské Bud&jovice v

Business Upper Austria

Education Group

University of Economics in Bratislava

of Children's

Strategic Partnership for Sensor Technologies

ische T

Széchenyi Istvan University

Ltd.

Project overview

Virtual Reality Education and Training Solutions for Medicine Sector

Medical interventions are increasingly digitalised but training of health care staff is still lagging behind. The VReduMED project helps to untap
the potential of virtual and augmented reality for their education. The partnership develops a roadmap for virtual reality training products
jces and will publish a handbook on the integration of virtual reality into health care education. They also set up three regional virtual

reality labs to test different virtual reality use cases.
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SOCIALLY RESPONSIBLE SLOW FOOD TOURISM IN THE DANUBE REGION

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

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

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

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

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

Technical University limenau
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Project overview

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

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