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1.SUSTAINABLE ECONOMY AND RESOURCE
MANAGEMENT

Zeleni zigovi i Direktiva o tvrdnjama o prihvatljivosti za okolis

Izv. prof. dr. sc. Ana Racki Marinkovi¢
Veleuciliste studija sigurnosti u Zagrebu,
ana.racki.marinkovic@vss.hr

Jacanje svijesti o odrZivosti, osobito u odnosu na njegovu okolisnu komponentu, dovelo je i do
porasta potraznje za ekoloski prihvatljivim proizvodima. Stoga se na trzZistu sve cesce proizvodi i
usluge povezani sa zastitom okolisa i odrzZivoscu obiljezavaju oznakama preko kojih se potrosacima
omogucuje da razlikuju proizvode i usluge koji su ekoloski prihvatljivi. Posljedicno, zamjetno se
vise takvih znakova registrira Zigovima kroz nacionalni sustav u Republici Hrvatskoj i u drugim
drzavama clanicama Europske unije, kao i regionalno u vidu zigova Europske unije. lako zeleni
Zigovi nisu nova pojava, do sada su uvjeti zastite takvih Zigova bili iskljucivo u domeni Zigovnog
prava. Medutim, po usvajanju i stupanju na snagu Direktive o tvrdnjama o prihvatljivosti za
okolis, kojom se Zeli stati na kraj manipulativnhom zelenom marketingu, uspostaviti ce se pravila o
Jasnim, dostatnim i na dokazima utemeljenim informacijama o okolisnim obiljeZjima proizvoda i
usluga, sto ce obuhvatiti i obiljezavanje Zigovima. Cilj je ovog rada istraZiti pod kojim se uvjetima
sada ostvaruje zastita zelenih Zzigova, te hoce li i kakve promjene u uvjetima ostvarivanja
njihove zastite uslijediti nakon usvajanja prijedloga Direktive o tvrdnjama o prihvatljivosti za
okolis. Pokazuje se da ce koristenje zasticenih “zelenih Zigova” usvajanjem ove Direktive ovisiti
0 novim zahtjevima, sto ce potencijalno registrirane Zigove izlozZiti opasnosti od opoziva zbog
nekoristenja. Dodatno, stupanjem na snagu Direktive moze doci do stroZe primjene apsolutnih
uvjeta za registraciju zelenih Zigova, osobito pri registraciji jamstvenih Zigova kojima se potvrduje
odredena tvrdnja o prihvatljivosti za okolis.

Kljucne rijeci: zeleni zigovi, jamstveni/certifikacijski Zigovi, tvrdnje o prihvatljivosti za okolis,
opoziv Ziga, apsolutni uvjeti za registraciju Ziga

BOOK OF ABSTRACTS ‘ ;

GREEN TRADEMARKS AND GREEN CLAIMS DIRECTIVE

The growing awareness of sustainability, especially in relation to its environmental component, has
also led to an increase in demand for environmentally friendly products. Therefore, environmental
and sustainable products and services are increasingly being identified on the market with signs
that enable consumers to distinguish products and services that are environmentally friendly.
Consequently, such signs are increasingly being registered as trademarks through the national
system in the Republic of Croatia and in other Member States of the European Union, as well
as regionally in the form of European Union trademarks. Although green trademarks are not
a new phenomenon, until now the conditions for the protection of such trademarks have been
exclusively in the domain of trademark law. However, upon the adoption and entry into force
of the Directive on Green Claims, which aims to put an end to greenwashing, rules on clear,
sufficient and evidence-based information on the environmental characteristics of products and
services will be established, which will also pertain to trademarks. The aim of this paper is to
investigate what are the conditions for the protection of green trademarks currently, and whether
and what will changes in that respect fololwing the adoption of the proposal for a Directive on
Green Claims. It appears that the use of protected ‘green trademarks” will be subject to new
requirements with the adoption of this Directive, which will expose potentially registered marks
to the risk of revocation due to non-use. In addition, the entry into force of the Directive may
lead to stricter criteria in applying absolute grounds for the registration of green trademarks, in
particular when registering guarantee marks that certify certain environmental claims.

Keywords: green trademarks, guarantee/certification marks, green claims, trademark revocation,
absolute grounds for trademark registration
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Uloga drzave u oblikovanju trzisne strukture i konkurencije

Dr. sc. Marina Loli¢ Cip¢ié

profesor stru¢nog studija, Sveucilisni odjel za strucne studije, Sveuciliste u Splitu, Split,
mlolic@oss.unist.hr

Matea Ledi¢, mag. oec.

Bobis d.o.o., Solin,

ledicmmateal@gmail.com

Kada su pravilno regulirana, konkurentna trZiSta mogu maksimizirati blagostanje potrosaca,
potaknuti inovacije i pridonijeti gospodarskom rastu. No, trziSta sama po sebi nerijetko ne
Jjamce optimalne rezultate, zbog cega drzava ima kljucnu ulogu u uspostavi zakonodavnog i
institucionalnog okvira koji osigurava pravednu trzisnu utakmicu. Uloga drzave u oblikovanju
trzisne strukture [ konkurencije kompleksna je i viSedimenzionalna. Ona je odgovorna za
odrzavanje vladavine prava, uspostavljanje vlasnickih prava, provedbu ugovora i stvaranje
institucija koje omogucuju ispravno funkcioniranje trzZista. lako postoje razliciti pristupi, od
minimalne intervencije do snaznog uplitanja, suvremena ekonomska teorija sve vise naglasava
vaznost kvalitetnog institucionalnog okvira i strateskog upravljanja trziSnim pravilima. Ipak,
primjerena uloga drZzave u suvremenim industrijskim demokracijama sloZeno je i jos uvijek
nerazjasnjeno kontroverzno pitanje. Imajuci navedeno na umu u ovom se radu istraZuje uloga
drzave u oblikovanju trzisne strukture i konkurencije. Ispituju se razlicite teorijske perspektive o
ulozi drzave u oblikovanju trzisne strukture i konkurencije kao i ucinak drZzavne intervencije na
strukturu trzista i konkurenciju. U radu se istice kako drzava ima sloZenu i visestruku ulogu u
odrzavanju pravednog i konkurentnog trZista, ipak, uspostavljanje ravnoteze izmedu drZavne
intervencije i slobodnog djelovanja trzisnih mehanizama od presudne je vaZnosti. Prekomjerna
regulacija ili pretjerana kontrola drZave mogu negativno utjecati na inovacijski potencijal,
obeshrabriti poduzetnistvo i oteZati pristup trZistu novim sudionicima. Stoga je nuzno da drZzava
oblikuje regulatorno okruZenje koje istodobno potice trzisno natjecanje i cuva temeljne ekonomske
slobode, bez narusavanja gospodarskog rasta i individualne inicijative.

Kljucne rijeci: drzavna intervencija, konkurencija, antimonopolske regulative, privatizacija,
deregulacija

BOOK OF ABSTRACTS ‘ ;

THE ROLE OF THE STATE IN SHAPING MARKET STRUCTURE AND
COMPETITION

When properly regulated, competitive markets have the potential to maximize consumer welfare,
stimulate innovation, and contribute to economic growth. However, markets alone often do not
guarantee optimal outcomes, which is why the state plays a key role in establishing a legal and
institutional framework that ensures fair market competition. The role of the state in shaping market
structure and competition is complex and multidimensional. It is responsible for upholding the rule
of law, securing property rights, enforcing contracts, and developing institutions that enable markets
to function properly. While various approaches exist, ranging from minimal intervention to strong
state involvement, contemporary economic theory increasingly emphasizes the importance of a
high-quality institutional framework and strategic market governance. Nonetheless, determining
the appropriate role of the state in modern developed industrial democracies remains a complex
and contentious issue that is yet to be resolved. With this in mind, the paper explores the role of the
state in shaping market structure and competition. It examines different theoretical perspectives
on state involvement in market reqgulation, as well as the impact of state interventions on market
structure and competitive dynamics. The analysis highlights that the state holds a multifaceted
and significant role in maintaining fair and competitive markets. However, achieving a balance
between state intervention and the autonomous functioning of market forces is crucial. Excessive
regulation or overly restrictive state control may hinder innovation, discourage entrepreneurship,
and restrict market entry for new participants. Therefore, it is essential for the state to design
a regulatory environment that simultaneously fosters competition and protects fundamental
economic freedoms, without undermining economic growth or individual initiative.

Keywords: government intervention, privatization, deregulation, antimonopoly regulations,
competition
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OSJETILNI ASPEKT ODRZIVOSTI: IMPLEMENTACIJA
SENZORNOG MARKETINGA U POSLOVANJU DRUSTVENO
ODGOVORNIH KOMPANIJA

PhD Katja Rakusi¢ Cvrtak

Senior lecturer, University Department of Professional Studies, University of Split, Split,
krakusic@oss.unist.hr

PhD Senka Borovac Zekan,

Senior lecturer, University Department of Professional Studies, University of Split, Split,
sborovac@oss.unist.hr

Marin Bolanca

Student, University Department of Professional Studies, University of Split, Split,
mb47281@oss.unist.hr

U suvremenom poslovnom okruZenju, potrosaci se smatraju najvaznijom imovinom poduzeca.
Stoga je od presudne vaznosti da poduzeca identificiraju rjesenja koja adekvatno zadovoljavaju
njihove potrebe kako bi ostvarila uspjeh na sve dinamicnijem globalnom trZistu. Potrosaci
formiraju percepcije o proizvodima i poslovhom okruZenju putem osjetila vida, sluha, dodira,
okusa [ mirisa, sto im omogucuje stvaranje imidza odredene marke. lako je osjetilo vida
dominantno u marketinskim aktivnostima, ostala osjetila takoder imaju kljucnu ulogu u procesu
donosenja odluka o kupnji. Senzorni marketing koristi osjetilne podrazaje u svrhu unapredenja
iskustva potrosaca i utjecaja na njihove odluke. U sve konkurentnijem trZziSnom okruZenju,
poduzeca prepoznaju vaznost senzornog iskustva u diferencijaciji svojih marki i stvaranju trajnih
emocionalnih veza s potrosacima. Apeliranjem na osjetila potrosaca, robne marke mogu stvoriti
impresivna i nezaboravna iskustva koja nadilaze funkcionalne atribute proizvoda te uspostaviti
dublju emocionalnu povezanost s publikom. S obzirom da odrzivi marketing postaje kljucni
aspekt poslovnih strategija, osobito u kontekstu potrosnje koja je sve vise usmjerena prema
ekoloskim vrijednostima., shodno tome, senzorni marketing dobiva sve znacajniju ulogu u
stvaranju emocionalnih veza izmedu potrosaca i pripadajucih marki, promicuci odrzivost. Ovaj
rad istrazuje kako odabrane globalne korporacije implementiraju senzorni marketing u svrhu
promicanja svojih odrzivih vrijednosti i poticanja ekoloske odgovornosti medu potrosacima.
Analizom primjera tvrtki Patagonia, Lush ( Natura Siberica, prikazuje se kako te organizacije
integriraju razlicite senzorne elemente (vizualne, olfaktorne, taktilne, okusne i slusne) u svoje
marketinske prakse kako bi podrzZale odrZivost i povecale angazman potrosaca. Rezultati ove
studije mogu pruZziti vrijedne uvide poduzecima koja Zele integrirati odrZivost u svoje marketinske
strategije, istovremeno gradeci trajne odnose s ekoloski osvijestenim potrosacima.

Kljucne rijeci: osjetilni marketing, ljudska osjetila, odrZivost

BOOK OF ABSTRACTS ‘ ;

The sensory side of sustainability: how responsible companies
engage the senses

Customers represent a company’s most valuable asset. Therefore, the company must identify
solutions that satisfy customers to succeed in an increasingly dynamic global market. Consumers
form impressions about products and companies’ environment through sight, hearing, touch,
taste, and smell. Those senses help them create a brand image. Although the sense of sight
dominates marketing, other senses also play an important role in purchasing a particular
product. Sensory marketing strategically uses stimuli to enhance consumer experience and
influence their decision-making processes. In an increasingly competitive market, businesses
recognise the significant role that sensory experiences play in differentiating their brands and
creating lasting emotional connections with consumers. By appealing consumers’ senses, brands
can create more immersive, memorable experiences beyond functional product attributes and
forge a deeper emotional bond with their audience. Sustainable marketing is becoming a key
aspect of business strategies, especially in consumption, which is increasingly geared towards
environmental values. In this context, sensory marketing creates emotional bonds between
consumers and brands, promoting sustainability. This paper analyzes how selected global
corporations implement sensory marketing to promote their sustainable values and encourage
environmental responsibility among consumers. An analysis through the examples of Patagonia,
Lush, and Natura Siberica shows how these companies integrate various sensory elements (visual,
olfactory, tactile, taste, and auditory) into their marketing practices to support sustainability
and increase their consumer engagement. The study’s findings could provide valuable insights
for businesses seeking to integrate sustainability into their marketing strategies while building
lasting relationships with environmentally conscious consumers.

Keywords: sensory marketing, human senses, sustainability
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Financijsko izvjestavanje je usmjereno na pruZanje informacija o financijskom poloZaju i
uspjesnosti poduzeca primarnim korisnicima financijskih izvjestaja opce namjene. Suvremeno
poslovno okruZenje sve vise prepoznaje vaznost odrzivosti poslovanja, iz cega proizlazi rastuca
potreba poduzeca za pracenjem i izvjeStavanjem o utjecaju poduzeca na okolis, drustvo i
gospodarstvo (ESG faktori), kao i o strategijama, ciljevima i rezultatima vezanim uz odrZivost.
Nefinancijsko izvjestavanje, koje ukljucuje navedene informacije postaje sve vaznija komponenta
korporativnog izvjestavanja. Ova ESG strategija naglasava vaznost odrzivog poslovanja, drustvene
odgovornosti i transparentnosti u donosenju poslovnih odluka. Time se gradi povjerenje medu
dionicima, jaca reputacija poduzeca te se potice odgovorno upravljanje resursima. Kvalitetna
{ ucinkovita sinergija financijskog ( nefinancijskog izvjestavanja povecava transparentnost,
olaksava procjenu dugorocnih rizika te doprinosi kvalitetnijem donosSenju poslovnih odluka svih
zainteresiranih strana. Potrebno je uzeti u obzir nacelo dvostruke materijalnosti prema kojem
poduzeca s jedne strane moraju identificirati i objaviti informacije o cimbenicima koji mogu
utjecati na financijski polozaj, uspjesnost poslovanja poduzeca, a s druge strane moraju objaviti
informacije koje omogucavaju dionicima razumijevanje okoliSnih i drustvenih ucinaka poslovanja.
Pri tome, poduzeca bi trebala obratiti posebnu pozornost na nuznost prezentiranja dosljednih
( relevantnih informacija ( sveobuhvatnih objava o ucincima klimatskih rizika na financijske
izvjestaje poduzeca. Naime, takvi rizici mogu znacajno utjecati na pozicije godisnjih financijskih
izvjestaja, posebno kroz smanjenje vrijednosti imovine, povecanje troskova rezerviranja. Zato je
vazno pruZiti jasne i pouzdane objave i ukljuciti specificne informacije, pojasnjavajuci korisnicima
financijskih izvjestaja utjecaj klimatskih promjena na poduzece. U ovom radu analizirat ce se
utjecaj klimatskih rizika na godisnje financijske izvjestaje. Stoga, zbog aktualne usredotocenosti
na pitanja klimatskih promjena i njihov utjecaj, poslovni subjekti bi trebali izvrsiti procjenu
utjecaja klimatskih promjena na financijski polozaj,uspjesnost poslovanja i na novcane tokove te
razmotriti koje su objave potrebne u ovom kontekstu kako bi ispunili zahtjeve MSFI-jeva.

Kljucne rijeci: korporativno izvjestavanje, nefinancijsko izvjeStavanje, izvjestavanje o odrzivosti
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INCREASING TRANSPARENCY OF CORPORATE REPORTING IN THE
CONTEXT OF SUSTAINABLE BUSINESS

Financial reporting focuses on providing information about a company’s financial position and
performance to the primary users of general-purpose financial statements. In today’s business
environment, there is a growing recognition of the importance of business sustainability, leading
to an increasing need for companies to monitor and report on their impact on the environment,
society, and the economy (ESG factors), as well as on their sustainability-related strategies, targets,
and outcomes. Non-financial reporting, which encompasses this information, is becoming an
increasingly significant component of corporate reporting. This ESG strategy highlights the
importance of sustainable business practices, social responsibility, and transparency in decision-
making. It contributes to building stakeholder trust, enhancing corporate reputation, and
promoting responsible resource management. A high-quality and effective synergy between
financial and non-financial reporting enhances transparency, facilitates the assessment of long-
term risks, and supports better decision-making by all interested parties. It is essential to consider
the double materiality principle, which requires companies to identify and disclose information
on factors that, on the one hand, may affect their financial position and performance, and on the
other hand, provide stakeholders with insights into the environmental and social impacts of their
operations. In doing so, companies should pay particular attention to the need for presenting
consistent, relevant, and comprehensive disclosures on the impacts of climate-related risks on their
financial statements. Such risks can significantly affect items in the annual financial statements,
especially through asset impairments or increased provisioning costs. Therefore, it is important to
provide clear and reliable disclosures, including specific information that helps users of financial
statements understand how climate change affects the company. This paper will analyze the
impact of climate-related risks on annual financial statements. Given the current focus on climate
change and its implications, businesses should assess how climate change affects their financial
position, business performance, and cash flows and consider what disclosures are necessary in
this context to meet IFRS requirements.

Keywords: corporate reporting, non-financial reporting, sustainability reporting
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Holisticko upravljanje predstavlja suvremenu paradigmu u pristupu ocuvanju i valorizaciji
kulturne bastine, nadilazeci tradicionalne sektorske modele upravljanja. Ovaj integrirani pristup
promatra bastinu u njezinom Sirem drustvenom, kulturnom, ekonomskom i ekoloskom kontekstu,
pri cemu interdisciplinarnost i ukljucivanje lokalne zajednice igraju kljucnu ulogu. Cilj ovog rada
Je istraZiti na koji nacin se principi holistickog upravljanja primjenjuju u praksi, kroz studiju slucaja
Javne ustanove Tvrdava kulture Sibenik. Poseban fokus stavijen je na analizu organizacijskog
modela koji ukljucuje participaciju lokalne zajednice, implementaciju odrzivih razvojnih ciljeva
i umreZavanje kroz medunarodne projekte. IstraZivanje pokazuje da JU Tvrdava kulture Sibenik
predstavlja primjer dobre prakse holistickog pristupa, buduci da je od samih pocetaka razvijana
bottom-up metodologijom, s jasnim ukljucivanjem gradana kroz inicijative poput Kluba prijatelja
Sibenskih tvrdava. Kroz brojne projekte, uglavnom financirane putem EU programa i fondova,
institucija povezuje ocuvanje kulturne bastine s lokalnim razvojem, obrazovanjem, turizmom i
drustvenom kohezijom, u skladu s nacelima odrzivog razvoja definiranima UN-ovom Agendom
2030. Zakljucak rada jest da holisticki pristup doprinosi odrzZivosti upravljanja bastinom i jacanju
osjecaja zajednicke odgovornosti. Takav pristup omogucuje stvaranje dugorocno odrZivih modela
upravljanja koji su prilagodljivi promjenama i izazovima suvremenog drustva. S obzirom na
pozitivne rezultate analize, predlaze se nastavak istraZivanja koji bi ukljucio komparativne studije
vise ustanova u nacionalnom i medunarodnom kontekstu, s ciliem dubljeg razumijevanja opsega,
ucinkovitosti i prijenosivosti principa holistickog upravljanja u razlicitim drustvenim, kulturnim i
institucionalnim okruZenjima.

Kljucne rijeci: holisticko upravljanje, kulturna bastina, Tvrdava kulture Sibenik
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HOLISTIC MANAGEMENT OF HERITAGE ON THE EXAMPLE OF
FORTRESS OF CULTURE SIBENIK

Holistic management represents a contemporary paradigm in the approach to the preservation
and valorization of cultural heritage, going beyond traditional sector-based management
models. This integrated approach views heritage within its broader social, cultural, economic,
and environmental context, where interdisciplinarity and the involvement of the local community
play a key role. The aim of this paper is to explore how the principles of holistic management
are applied in practice, through a case study of the public institution Fortress of Culture Sibenik.
Special attention is given to the analysis of an organizational model that incorporates community
participation, the implementation of sustainable development goals, and networking through
international projects. The research shows that the Fortress of Culture Sibenik serves as an
example of good practice in applying a holistic approach, as it has been developed from the outset
through a bottom-up methodology, with the active involvement of citizens through initiatives
such as the Friends of Sibenik Fortresses Club. Through numerous projects, mostly funded by
EU programs and funds, the institution connects the preservation of cultural heritage with local
development, education, tourism, and social cohesion, in line with the principles of sustainable
development defined in the UN's 2030 Agenda. The conclusion of the paper is that the holistic
approach contributes to the sustainability of heritage management and strengthens the sense of
shared responsibility. This approach enables the creation of long-term sustainable management
models that are adaptable to the changes and challenges of contemporary society. Given the
positive results of the analysis, further research is recommended, including comparative studies of
multiple institutions in both national and international contexts, in order to gain deeper insights
into the scope, effectiveness, and transferability of holistic management principles across various
social, cultural, and institutional settings.

Keywords: holistic management, cultural heritage, Fortress of Culture Sibenik
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Rad se bavi problematikom odlaska visokokvalificiranih mladih osoba iz Republike Hrvatske, s
posebnim naglaskom na iseljavanje studenata kao potencijalnih nositelja buduceg drustvenog i
gospodarskog razvoja. U teorijskom dijelu rada analiziraju se glavni potisni i privlacni cimbenici
migracija, s posebnim osvrtom na dosadasnja istrazivanja o tzv. odljevu mozgova. Pregled
dosadasnjih istrazivanja pruZza uvid u glavne razloge iseljavanja, ukljucujuci gospodarsku
nestabilnost, nezadovoljstvo drustvenim prilikama te nadu u bolji Zivotni standard i profesionalne
mogucnosti izvan Hrvatske. Empirijski dio rada temelji se na anketnom istraZivanju provedenom
medu studentima prijediplomskih strucnih studija Veleucilista u Sibeniku. Cilj istraZivanja
bio je utvrditi njihove migracijske namjere, kao i identificirati kljucne cimbenike koji utjecu
na njihovu spremnost za odlazak. Rezultati pokazuju da vise od polovice ispitanih studenata
razmatra mogucnost preseljenja u inozemstvo. Suprotno ocekivanjima, trenutni Zivotni standard
studenata i njihovih obitelji nije se pokazao statisticki znacajnim cimbenikom u donosenju odluke
o migraciji. Umjesto toga, poznavanje stranih jezika izdvojilo se kao vazan prediktor pri cemu
studenti s jacim jezicnim kompetencijama iskazuju vecu spremnost i samopouzdanje za Zivot
{ rad u inozemstvu. Autorice zakljucuju kako su potrebni dodatni napori na razini obrazovne i
gospodarske politike kako bi se mladima osigurali uvjeti za razvoj karijere u Hrvatskoj te smanjila
potreba za iseljavanjem.

Kljucne rijeci: odljev mozgova, namjere odlaska, studentska populacija, Republika Hrvatska
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BRAIN DRAIN FROM CROATIA: ATTITUDES AND MIGRATION
INTENTIONS OF STUDENTS

The paper deals with the issue of the departure of highly qualified young people from the
Republic of Croatia, with a special emphasis on the emigration of students as potential carriers
of future social and economic development. The theoretical part of the paper analyses the main
push and pull factors of migration, with a special focus on previous research on the so-called
brain drain. A review of previous research provides insight into the main reasons for emigration,
including economic instability, dissatisfaction with social conditions, and hope for a better
standard of living and professional opportunities outside Croatia. The empirical part of the paper
is based on a survey conducted among students of undergraduate professional studies at the
Sibenik University of Applied Sciences. The aim of the research was to determine their migration
intentions, as well as to identify key factors that influence their willingness to leave. The results
show that more than half of the surveyed students are considering the possibility of moving
abroad. Contrary to expectations, the current living standard of students and their families did
not prove to be a statistically significant factor in making a decision to migrate. Instead, foreign
language proficiency emerged as an important predictor, with students with stronger language
skills expressing greater readiness and confidence to live and work abroad. The authors conclude
that additional efforts are needed at the level of educational and economic policy to provide
young people with the conditions for career development in Croatia and reduce the need to
emigrate.

Keywords: brain drain, intentions to leave, student population, Republic of Croatia
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Investicijski projekti kljucni su pokretaci gospodarskog rasta, konkurentnosti i dugorocnog
razvoja. Ipak, njihova ocjena Cesto je oteZzana prisutnoscu nesigurnosti i varijabilnosti ulaznih
parametara, poput troskova, prihoda i trzisSnih uvjeta. U takvom kontekstu, oslanjanje iskljucivo
na deterministicke metode financijske analize moze dovesti do pogresnih zakljucaka. Kao odgovor
na taj izazov, Monte Carlo simulacija (MCS) nudi snaZan stohasticki pristup koji omogucuje dublje
razumijevanje izloZenosti riziku i varijabilnosti rezultata. U ovom se radu istrazuje primjena Monte
Carlo simulacije kao alata za analizu rizika pri ekonomskom vrednovanju investicijskih projekata,
s naglaskom na ocjenu njihove ekonomske odrzivosti. Koristenjem vjerojatnosti raspodjela
kljucnih varijabli, MCS generira velik broj mogucih scenarija te omogucuje kvantifikaciju rizika i
procjenu vjerojatnosti ostvarenja ciljanih financijskih pokazatelja, poput pozitivne neto sadasnje
vrijednosti. Metodoloski pristup prikazan je na hipotetskom primjeru investicijskog projekta, pri
cemu se simulacija provodi iskljucivo pomocu programa Microsoft Excel. KoriStenjem ugradenih
funkcija i generatora slucajnih brojeva, Excel se pokazuje kao dostupan i praktican alat za
primjenu naprednih metoda analize rizika unutar standardnih financijskih modela. Rezultati rada
ukazuju na vaznost ukljucivanja Monte Carlo simulacije u procese ocjene projekata, osobito kada
Je financijska i ekonomska odrzivost jedan od kljucnih kriterija donosenja odluka. Na taj nacin,
nositelji odluka mogu bolje razumjeti rizik, identificirati osjetljive varijable i donositi informiranije
[ otpornije investicijske odluke.

Kljucne rijeci: Monte Carlo simulacija, Investicijski projekt, Neto sadasnja vrijednost, Analiza
rizika
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EVALUATING FINANCIAL SUSTAINABILITY OF INVESTMENT PROJECTS
THROUGH MONTE CARLO SIMULATION IN EXCEL

Investment projects are fundamental drivers of economic growth, competitiveness, and long-
term development. Their evaluation, however, is often challenged by uncertainty and variability
in key input parameters such as costs, revenues, and market conditions. In such contexts, relying
solely on deterministic financial analysis may result in misleading conclusions. To address this
limitation, Monte Carlo Simulation (MCS) provides a powerful stochastic approach that enables
a deeper understanding of risk exposure and outcome variability. This paper explores the
application of Monte Carlo Simulation as a tool for risk analysis in the financial appraisal of
investment projects, with particular emphasis on financial sustainability. By generating thousands
of potential scenarios based on probabilistic distributions of critical variables, MCS allows for the
quantification of risks and the probability of achieving desired financial outcomes such as positive
net present value (NPV). The methodological approach is demonstrated through a hypothetical
case study, where the simulation is conducted entirely in Microsoft Excel using built-in functions
and random number generation. The study illustrates how Excel, despite its limitations compared
to specialized software, can serve as a practical and accessible tool for integrating advanced risk
analysis techniques into standard financial models. The findings emphasize the importance of
incorporating MCS into project evaluation processes, especially when financial sustainability is a
key concern. Through this approach, decision-makers can better understand risk profiles, identify
sensitive variables, and ultimately make more informed, resilient investment decisions.

Keywords: Monte Carlo Simulation, Investment project, Net Present Value, Risk analysis
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Kompanija kao organizacijski sustav mora se neprestano prilagodavati promjenama u vanjskom
okruZenju. Neocekivani dogadaji poput pandemije Covida-19 onemogucuju pravovremeno
planiranje i zahtijevaju brze menadzerske reakcije. Buduci da pandemija ima i snazne ekonomske
posljedice, menadzment mora brzo identificirati i primijeniti ucinkovite alate za prilagodbu
poslovanja novim uvjetima te osigurati kontinuitet i odrZivost poslovnih procesa.. Pandemijski uvjeti
poslovanja impliciraju gospodarsku krizu koja se moze promatrati sa dva aspekta, kao prijetnja ili
kao prilika. Promatrajuci je kao prijetnju kompanije naglasak stavljaju na upravljanje troskovima
{ njihovu redukciju, dok promatrajuci je kao priliku, kompanije naglasak stavljaju na inovacije,
tehnoloski razvoj i poboljsanje poslovnih procesa kroz adekvatna novcana ulaganja. Fokus ovog
rada je na krizu kao priliku, stoga se ovim radom istrazuje da li su ( u kojoj mjeri kompanije
koristile kapitalne izdatke kao strateski odgovor na kriznu situaciju uzrokovanu pandemijom
Covida-19. Kapitalnim izdacima kompanije nastoje stvoriti i/ili unaprijediti operativne kapacitete,
kroz modernizaciju i automatizaciju poslovnih procesa, digitalnu transformaciju, divesifikaciju
poslovanja te povecanje otpornosti opskrbnog lanca. Stoga se moZe zakljuciti da u kriznim
situacijama, kapitalni izdaci nisu trosak, vec stratesko ulaganje kojim se osigurava dugorocnu
otpornost i stabilnost kompanije i prilagodba novonastalim uvjetima poslovanja.

Kljucne rijeci: COVID-19, kriza, kapitalni izdaci, krizno upravljanje, prilagodba poslovanja
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CRISISASANOPPORTUNITY:CAPITALEXPENDITURES AS ASTRATEGIC
RESPONSE TO THE COVID-19 PANDEMIC

A company, as an organizational system, must continuously adapt to changes in the external
environment. Unexpected events such as the Covid-19 pandemic prevent timely planning
and require rapid managerial response. Since the pandemic also has significant economic
consequences, management must quickly identify and implement effective tools to adapt
business operations to the new conditions and ensure continuity and sustainability of business
processes.. Pandemic business conditions imply an economic crisis that can be viewed from
two aspects: as a threat or as an opportunity. When viewed as a threat, companies put focus
on cost management and reduction, whereas when viewed as an opportunity, companies put
focus on innovation, technological development, and business process improvement through
adequate financial investments. The focus of this paper is on crisis as an opportunity; therefore,
this study explores whether and to what extent companies have used capital expenditures as a
strategic response to the crisis caused by the COVID-19 pandemic. Through capital expenditures,
companies aim to create and/or improve operational capacities, by modernizing and automating
business processes, digital transformation, business diversification, and enhancing supply chain
resilience. Therefore, it can be concluded that in crisis situations, capital expenditures are not a
cost, but a strategic investment that ensures the long-term resilience and stability of the company
and facilitates adaptation to newly emerging business conditions.

Keywords: COVID-19, crisis, capital expenditures, crisis management, business adaptation
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Pandemija Covid-19 i prateca gospodarska kriza izazvale su znacajne poremecaje u globalnim i
lokalnim ekonomijama. Negativni ucinci vidljivi su kroz obustavu globalne gospodarske aktivnosti,
ogranicenjem kretanja ljudi, robe i resursa. Ogranicenjem gospodarskih kretanja kompanije se
nalaze u iznimno nepovoljnom poloZaju smanjenja poslovnih aktivnosti kojim se ugroZava njihova
opstojnost, te se kao prioritet namece trenutna prilagodba poslovanja. Sposobnost prilagodbe
novonastalim pandemijskim uvjetima prvenstveno ovisi o raspoloZivosti novcanim sredstvima
koja su krucijalna u kratkome roku prilagodbe, jer je kriza narusila potencijalne prihode, ali ne i
tekuce obveze. Suoceni s padom aktivnosti i prihoda, kompanije su usmjerile paznju na ocuvanje
solventnosti i operativne efikasnosti. No, unatoc negativnim ucincima, pandemijske okolnosti su
u brojnim slucajevima djelovale kao neizravni generator novcanih tokova, osobito kroz poticanje
financijske fleksibilnosti i racionalizacije poslovanja. Kao odgovor na krizu, mnoge su kompanije
razvile agilnije i otpornije financijske modele s ciliem optimizacije novcanih tokova. Pozitivni
ucinci krize na novcane tokove ocitovali su se kroz aktivaciju razlicitih mehanizama: optimiziranje
zaliha, efikasnije upravljanje obrtnim sredstvima, pregovaranje uvjeta placanja s dobavljacima
{ kupcima, pristup alternativnim izvorima financiranja te smanjenjem nepotrebnih rashoda.
Pandemija Covida-19 je tako, paradoksalno, potaknula kompanije na financijsku disciplinu i
aktivnosti koje su rezultirale optimiziranim novcanim tokovima i stabilnijim poslovanjem. U tom
kontekstu, pandemija Covida-19 se moZe promatrati kao potencijalno kreativna sila za jacanje
financijske otpornosti i stabilnosti kompanija.

Kljucne rijeci: Covid-19, gospodarska kriza, novcani tokovi
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COVID-19 AS A CASH FLOW GENERATOR

The COVID-19 pandemic and the accompanying economic crisis have caused significant
disruptions in both global and local economies. The negative effects are evident through the
suspension of global economic activity and the restriction of the movement of people, goods,
and resources. With limited economic flows, companies have found themselves in an extremely
unfavorable position, facing a reduction in business activities that threatens their survival,
making immediate operational adaptation as a top priority. The ability to adapt to the newly
emerged pandemic conditions primarily depends on the availability of cash resources, which are
crucial in the short-term adjustment period, as the crisis has impaired potential revenues but not
current liabilities. Faced with decreasing activities and income, companies have shifted their focus
toward preserving solvency and operational efficiency. However, despite the negative effects,
the pandemic circumstances have, in many cases, acted as an indirect generator of cash flows,
particularly by encouraging financial flexibility and business rationalization. As a response to the
crisis, many companies developed more agile and resilient financial models aimed at optimizing
cash flows. The positive impacts of the crisis on cash flows were reflected through the activation
of various mechanisms: inventory optimization, more efficient working capital management,
renegotiation of payment terms with suppliers and customers, access to alternative sources of
financing and the reduction of unnecessary expenses. Paradoxically, the COVID-19 pandemic has
prompted companies to adopt greater financial discipline and activities that resulted in optimized
cash flows and more stable operations. In this context, the COVID-19 pandemic can be viewed as
a potentially creative force for strengthening companies’ financial resilience and stability.

Keywords: COVID-19, economic crisis, cash flows
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Plava ekonomija na drustvenim mrezama: studija slucaja projekata iz
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U radu se analizira kako EU projekti koriste drustvene mreZe za promociju plave ekonomije. U
fokusu istraZivanja su projekti sufinancirani iz Interreg programa prekogranicne suradnje Italija-
Hrvatska — BIOBASED, BLUESLINKS i MareSkill. Kroz analizu prisutnosti i aktivnosti ovih projekata
na drustvenoj mreZi Facebook, istrazuje se koliko i kako ovi projekti koriste digitalne platforme
za sirenje informacija o plavoj ekonomiji, odrzivosti, inovacijama i obrazovnim inicijativama u
podrucju plave ekonomije. Cilj rada je ukazati na ucinkovitost digitalnih kanala u jacanju svijesti o
plavoj ekonomiji te prepoznati dobre prakse i izazove u komunikaciji javno financiranih projekata.
Metodologija istrazivanja temelji se na analizi sadrZaja objava na Facebooku, s naglaskom
na broj objava, dominantne teme i ostvareni angazman korisnika drustvenih mreza. IstraZzuju
se najcesce koristeni tematski obrasci te se promatra koje teme generiraju najvise interakcije
publike. Vizualni alati poput word cloud-a koriste se za prikaz najcesce spominjanih pojmova
povezanih s plavom ekonomijom, odrzivim razvojem i inovacijama. Analizom su obuhvacene
objave nastale u posljednjih osam mjeseci na sluzbenim profilima drustvenh mreZa odabranih
projekata. Rezultati pokazuju da promatrani projekti ostvaruju ogranicen doseg u angazmanu
publike. Postavlja se pitanje u kojoj mjeri se nositelji projekata oslanjaju na sluzbene profile samih
projekata, a u kojoj se oslanjaju na vlastite institucionalne kanale, osobito imajuci u vidu da
projektni profili cesto imaju ogranicen vijek trajanja koji zavrSava s provedbom projekta. Medu
analiziranim projektima, MareSkill pokazuje nesto proaktivniji pristup, s vecim brojem objava i
visim prosjecnim brojem lajkova po objavi. Autorice predlazu da bi umreZavanje i medusobno
povezivanje projekata moglo doprinijeti razmjeni dobrih praksi, povecanju vidljivosti te jacanju
ukupnog ucinka aktivnosti u podrucju plave ekonomije.

Kljucne rijeci: Interreg projekti, plava ekonomija, komunikacija, drustvene mreze, Facebook
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BLUE ECONOMY ON SOCIAL MEDIA: CASE STUDIES FROM THE
INTERREG ITALY-CROATIA PROGRAMME

The paper analyses how EU projects use social media to promote the blue economy. The
research focuses on projects co-financed by the Interreg Italy-Croatia cross-border cooperation
programme — BIOBASED, BLUESLINKS and MareSkill. By analysing the presence and activities of
these projects on Facebook, it explores how and to what extent these projects use social media
to disseminate information about the blue economy, sustainability, innovation and educational
(nitiatives in the field of the blue economy. The aim of the paper is to indicate the effectiveness
of digital channels in raising awareness of the blue economy and to identify good practices and
challenges in the communication of publicly funded projects. The research methodology is based
on the analysis of the content of posts on social media, with an emphasis on the number of posts,
dominant topics, and the achieved engagement of social media users. The most frequently used
thematic patterns are investigated and it is observed which topics generate the most audience
interactions. Visual tools word clouds are used to display the most frequently mentioned terms
related to the blue economy, sustainable development and innovation. The analysis covers posts
made in the last eight months on the official profiles of the selected projects. The results show
that the projects achieve limited reach in terms of audience engagement. The question arises
as to what extent project promoters rely on the official profiles of the projects themselves, and
to what extent they rely on their own institutional channels, especially considering that project
profiles often have a limited lifespan that ends with the implementation of the project. Among the
projects analyzed, MareSkill shows a somewhat more proactive approach, with a higher number
of posts and a higher average number of likes per post. The authors suggest that networking and
interconnecting projects could contribute to the exchange of good practices, increasing visibility
and strengthening the overall impact of activities in the field of the blue economy.

Keywords: Interreg projects, blue economy, communication, social media, Facebook
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Organizacija poslovanja kroz obrtnicku djelatnosti ima odredene prednosti u poslovnoj praksi
koje u drugim oblicima poslovanja nije moguce ostvariti. Okvir poslovanja se s godinama
znacajno mijenjao, mijenjali su se porezni propisi, pravni propisi ali se mijenjao i sam smjer
razvoja gospodarstva u cjelini. U ovom radu dan je pregled razvoja obrtnistva od 2012. godine s
osvrtom na razlicite mogucnosti nacina organiziranja poslovanja u okviru obrta. Rezultat je da je
obrtnistvo i danas iznimno vazan dio gospodarskog sustava koji doprinosi zaposlenosti, edukaciji
mladih kadrova ali i pruza jednostavnu platformu pojedincima za pokretanje samostalne vlastite
djelatnosti.

Kljucne rijeci: obrt, zaposlenost, cehovi, porez na dohodak

32

BOOK OF ABSTRACTS ‘ ;

ADVANATGES OF CRAFTS IN BUSINESS PRACTICE

Performing business activity in the form of craft has certain advantages in practice that cannot
be met in other forms of performing business activity. The business framework has changed
significantly over the years, tax regulations, legal regulations and the direction of entire economy
have also changed. This paper provides an overview of the development of crafts since 2012, with
a focus on different models of organizing business activity in the form of craft. The conclusion
(s that crafts today are still an extremely important part of the economic system and contribute
to employment, education of young people and also provide a simple platform for individuals to
start their own business.

Keywords: crafts, guild, employment, income tax
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Svijest potrosaca o drustvenoj odgovornosti poduzeca (DOP) u trgovackim lancima postala je sve
znacajnija posljednjih godina. Buduci da trgovacki lanci igraju kljucnu ulogu u gospodarskom
krajoliku, koristeci razlicite resurse iz svojih zajednica, sve je vece ocekivanje da ce ti subjekti
uzvratiti odrzivim praksama. Ta uzajamnost moZe poprimiti mnogo oblika, od ekoloskih
inicijativa do programa angazmana zajednice. PotroSaci postaju sve svjesniji ovog visestrukog
odnosa, Sto dovodi do pojacanog nadzora nad naporima trgovackih lanaca u podrucju drustvene
odgovornosti. Ova povecana svijest potaknula je mnoge trgovacke lance da integriraju odrzive
poslovne prakse u svoje temeljne operacije. Ovaj rad istrazuje svijest i percepciju potrosaca o
drustvenoj odgovornosti poduzeca (DOP) unutar hrvatskog maloprodajnog sektora. Koristeci
metodologiju anketiranja, istraZivanje propitkuje stavove potrosaca prema odrZivosti opcenito i
DOP inicijativama koje provode glavni trgovacki lanci u Hrvatskoj. Aktivnosti odrZivosti mjerene
su kroz ekolosku, ekonomsku i drustvenu dimenziju. Tehnika uzorkovanja prikupljena metodom
grude snijega koristena je za prikupljanje podataka iz raznolike demografske skupine, pruZajuci
uvid u ocekivanja potrosaca i ucinkovitost strategija drustvene odgovornosti. Osim toga, proveden
Je kvalitativni pregled drustveno odgovornih aktivnosti hrvatskih trgovackih lanaca, nakon cega
Je uslijedila usporedba percepcije potrosaca dobivene anketom i inicijativa drustveno odgovornog
poslovanja koje su pokazali trgovacki lanci. Ovo istraZivanje naglasava potrebu da trgovacki
lanci integriraju drustveno odgovorno poslovanje u svoje temeljne poslovne strategije kako bi
poboljsali angazman potrosaca i postigli konkurentsku prednost. Rezultati takoder isticu vaznost
sustavnog dokumentiranja ( promicanja aktivnosti drustveno odgovornog poslovanja kako bi
se osiguralo da ih potrosaci prepoznaju i cijene. Studija doprinosi postojecoj literaturi nudeci
nijansirano razumijevanje uloge drustveno odgovornog poslovanja u oblikovanju percepcije
potrosaca i njegovog potencijala za poticanje konkurentske prednosti u maloprodajnom sektoru.

Kljucne rijeci: drustvena odgovornost poduzeca (DOP), odrzivost, trgovacki lanci
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Assessing consumer awareness and perceptions of corporate social
responsibility in the Croatian retail sector

Consumerawareness of corporate social responsibility (CSR) in retail chains has become increasingly
significant in recent years. As retail chains play a crucial role in the economic landscape, utilizing
various resources from their communities, there is a growing expectation for these entities to
reciprocate through sustainable practices. This reciprocation can take many forms, ranging
from environmental initiatives to community engagement programs. Consumers are becoming
more cognizant of this multifaceted relationship, leading to heightened scrutiny of retail chains’
CSR efforts. This increased awareness has prompted many retail chains to integrate sustainable
business practices into their core operations. This paper explores the consumer awareness and
perceptions of corporate social responsibility (CSR) within the Croatian retail sector. Utilizing
a survey methodology, the research investigates consumer attitudes towards sustainability in
general and CSR initiatives implemented by major retail chains in Croatia. The sustainability
activities were measured through environmental, economic and social dimension. A snowball
sampling technique was utilized to collect data from a diverse demographic, providing insights
into consumer expectations and the effectiveness of CSR strategies. Additionally, a qualitative
review of the socially responsible activities of Croatian retail chains was conducted, followed by a
comparison between consumer perceptions obtained through the survey and the CSR initiatives
demonstrated by the retail chains. This research underscores the necessity for retail chains to
integrate CSR into their core business strategies to enhance consumer engagement and achieve a
competitive advantage. The results also highlight the importance of systematically documenting
and promoting corporate social responsibility activities to ensure they are recognized and valued
by consumers. The study contributes to the existing literature by offering a nuanced understanding
of CSR’s role in shaping consumer perceptions and its potential to drive competitive advantage
(n the retail sector.

Key words: corporate social responsibility (CSR), sustainability, retail chains
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Od svog pocetka u ranim 1980-im, koncept zelenog marketinga postao je vrlo vaZzan u
suvremenom poslovanju. Kao odgovor na promjenjive uvjete na trZistu doZivio je mnoge
promjene. Ovaj koncept pruza mogucnost za remarketing postojecih proizvoda koji su
usvojili ekoloske smjernice u svojoj proizvodnji. Takoder, razvoj zelenog marketinga pruza
mogucnost za tvrtke da brendiraju svoje proizvode u posebnu liniju proizvoda, isticuci njihovu
ekolosku prihvatljivost. Zeleni marketing mozZzemo objasniti kao trend u promjeni percepcije
potrosaca u orijentaciji prema zdravim proizvodima, u kojem potrosaci svoju brigu za okolis
ukljucuju u proces donosenja odluka o kupnji. Kao rezultat toga tvrtke su povecale fokus na
potrosace koji su zabrinuti za okolis. Njihovo ukljucivanje u proces kreiranja marketinskih
strategija za ekoloske proizvode predstavlja temelj za stvaranje odrzive poslovne strategije.
U ovom radu analizirat ce se izazove i prilike koje tvrtkama pruZa zeleni marketing, istraZiti
trendovi zelenog marketinga u svijetu te predloZit model razvoja zelene marketinske
strategije. Danas tvrtke sve vise prihvacaju koncept zelenog marketinga te ga integriraju u
svoje marketinske odluke sto im omogucuje stvaranje odrzive potraznje u buducnosti.

Kljucne rijeci: zeleni marketing, strategija, imidz, odrZivost, ekologija
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CREATING A SUSTAINABLE MARKETING STRATEGY IN THE CONTEXT
OF GREEN MARKETING

From its beginning in in the early 1980s, the concept of green marketing has become very
important in modern business. It has undergone many changes in response to changing market
conditions. This concept provides an opportunity for remarketing existing products that have
adopted ecological guidelines in their production. Also, the development of green marketing
provides an opportunity for companies to brand their products in a special product line,
emphasizing their environmental friendliness. Green marketing can be explained as a trend
in changing consumer perception towards healthy products, in which consumers include their
concern for the environment in the purchase decision-making process. As a result, companies
have increased their focus on consumers who are concerned about the environment. Their
inclusion in the process of creating marketing strategies for ecological products is the basis
for creating a sustainable business strategy. This paper will analyze the challenges and
opportunities offered by green marketing to companies, investigate trends in green marketing
in the world, and propose a model for the development of a green marketing strategy. Today,
companies increasingly accept the concept of green marketing and integrate it into their
marketing decisions, which enables them to create sustainable demand in the future.

Keywords: green marketing, strategy, image, sustainability, ecology
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Neuromarketing je novo interdisciplinarno podrucje koje integrira neuroznanost, psihologiju
{ marketing kako bi ispitalo ponasanje i donosenje odluka potrosaca. Koristeci tehnike poput
funkcionalne magnetske rezonancije (fMRI), elektroencefalografije (EEG) ( pracenja pogleda,
neuromarketing istrazuje podsvjesne neuronske [ fizioloske odgovore izazvane reklamnim
podraZajima. Ove metode nude dublji uvid u paznju, emocionalnu angaZiranost i kodiranje
pamcenja - dimenzije koje tradicionalni alati za samoprocjenu cesto ne uspijevaju uhvatiti. U
podrucju oglasavanja, neuromarketing doprinosi optimizaciji oblikovanja poruka, vizualnog
dizajna i pozicioniranja brenda identificiranjem komponenti koje ucinkovito povecavaju interes
potrosaca i namjeru kupnje. Unatoc potencijalu da revolucionira marketinske strategije, primjena
neuromarketinga takoder predstavlja eticke izazove, posebno u pogledu autonomije potrosaca,
privatnosti podataka i potencijala za manipulaciju. Ovaj pregled literature sintetizira nedavne
nalaze u istraZivanju neuromarketinga odrzivih proizvoda i istice njegovu prakticnu primjenu u
digitalnom oglasavanju.

Kljucne rijeci: neuromarketing, odrzivi proizvodi, zeleni proizvodi, oglasavanje, digitalno
oglasavanje
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Neuromarketing in advertising sustainable products: a literature
review of neuromarketing applications in advertising sustainable
products

Neuromarketing is an emerging interdisciplinary field that integrates neuroscience, psychology,
and marketing to examine consumer behavior and decision-making. Utilizing techniques such as
functional Magnetic Resonance Imaging (fMRI), Electroencephalography (EEG), and eye-tracking,
neuromarketing explores the subconscious neural and physiological responses elicited by
advertising stimuli. These methods offer deeper insights into attention, emotional engagement,
and memory encoding—dimensions that traditional self-report tools often fail to capture. In the
realm of advertising, neuromarketing contributes to the optimization of message framing, visual
design, and brand positioning by identifying components that effectively enhance consumer
interest and purchase intent. Despite its potential to revolutionize marketing strategies, the
application of neuromarketing also presents ethical challenges, particularly regarding consumer
autonomy, data privacy, and the potential for manipulation. This literature review synthesizes
recent findings in neuromarketing research of sustainable products and highlights its practical
applications in digital advertising.

Keywords: neuromarketing, sustainable products, green products, advertising, digital adverising
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Ovgj rad istraZzuje promociju dogadaja iz podrucja informacijske tehnologije putem drustvenih
mreza, koristeCi primjer tvrtke Vision Factory. Vision Factory digitalna je kreativna agencija sa
sjedistem u Barceloni, Spanjolska, specijalizirana za marketinske usluge, graficki dizajn i edukaciju
—s prakticnim primjerom organizacije i kreiranja dogadaja Block Chance 2021. Europski dogadaj u
Hamburgu usmjeren je na promociju dogadaja iz IT industrije putem drustvenih mreza. Konkretan
primjer kontekstualizira teorijske koncepte drustvenog umrezZavanja i informacijske tehnologije.
IstraZivanje je pokazalo kako se suvremene tvrtke oslanjaju na informacijsku tehnologiju i u nju
ulazu znacajna financijska sredstva. IT industrija je najbrZe rastuci sektor 21. stoljeca te nudi
brojne promotivne mogucnosti za tvrtke koje znaju kako ih ucinkovito iskoristiti.

Kljucne rijeci: promocija, drustvene mreZe, digitalni marketing, informacijska tehnologija
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Social media as a tool for IT event promotion: lessons from VISION
FACTORY d.o.o.

This paper explores the promotion of information technology events through social networks,
using the example of the Vision Factory company. Vision Factory is a digital creative agency
specializing in marketing services, graphic design, and education in Barcelona, Spain—the
practical example of organizing and creating the Block Chance 2021. The European event in
Hamburg focuses on promoting IT industry events through social media. A helpful example
contextualises theoretical concepts of social networking and information technology. The study
revealed that modern companies rely on information technology and invest significant financial
resources. The IT industry (s the fastest-growing sector of the 21st century, offering numerous
promotional opportunities for companies that know how to leverage it effectively.

Keywords: promotion, social networks, digital marketing, information technology
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U suvremenom drustvu, koje se neprestano mijenja pod utjecajem digitalne transformacije i
rastucih zahtjeva za odrZivoscu, financijska pismenost postaje sve vaznija i poprima nove oblike.
Ovaj rad istrazuje na koji nacin digitalno okruZenje oblikuje financijsko ponasanje pojedinaca
te kako digitalna financijska pismenost moze doprinijeti razvoju kruznog gospodarstva. Fokus
Je stavljen na koristenje digitalnih alata poput mobilnog bankarstva, aplikacija za upravljanje
osobnim financijama i platformi za dijeljenje resursa kao sredstava za promicanje odgovorne
potrosnje. Koristenjem analize literature i primjera dobre prakse, rad pokazuje kako informirane
financijske odluke mogu voditi odrZiviiem nacinu Zivota, posebice kroz reciklazu, ponovnu
upotrebu i smanjenu potrosnju resursa. Dodatno, rad problematizira izazove koji se javljaju u
pristupu digitalnim alatima i znanju potrebnom za njihovo koristenje, osobito medu ranjivim
skupinama. Takoder se razmatra uloga obrazovnog sustava u razvoju kompetencija potrebnih
za financijsko i ekolosko odgovorno ponasanje u digitalnom dobu. U zakljucku, naglasava se
vaznost medusektorske suradnje u oblikovanju politika koje povezuju financijsko obrazovanje s
cilievima odrzivog razvoja.

Kljucne rijeci: financijska pismenost, digitalno okruzenje, kruzno gospodarstvo, digitalna
tranzicija, odrZiva potrosnja
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EMPOWERING SUSTAINABILITY: THE ROLE OF FINANCIAL LITERACY
IN THE DIGITAL AGE

In contemporary society, marked by constant change driven by digital transformation and
increasing demands for sustainability, financial literacy is becoming ever more important and
taking on new forms. This paper explores how the digital environment shapes individuals’ financial
behavior and how digital financial literacy can contribute to the development of a circular
economy. The focus is placed on the use of digital tools such as mobile banking, personal finance
management applications, and resource-sharing platforms as means of promoting responsible
consumption. Through the analysis of relevant literature and examples of best practices, the
paper demonstrates how informed financial decisions can lead to more sustainable lifestyles,
particularly through recycling, reuse, and reduced resource consumption. Additionally, the paper
addresses the challenges related to access to digital tools and the knowledge required to use
them, especially among vulnerable groups. It also examines the role of the education system in
developing the competencies needed for financially and environmentally responsible behavior in
the digital age. In conclusion, the paper emphasizes the importance of cross-sector collaboration
in shaping policies that integrate financial education with sustainable development goals.

Keywords: financial literacy, digital environment, circular economy, digital transition, sustainable
consumption
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Plavo gospodarstvo predstavlja znacajan strateski potencijal rasta za obalne drzave, integrirajuci
gospodarskirazvoj s odrZivim koristenjem oceanskih i morskih resursa. Kao obalna zemlja s dugom
Jjadranskom obalom, Hrvatska je u jedinstvenom poloZaju razvijanja gospodarstva putem razvoja
industrija temeljenih na moru, kao sto su pomorski promet, obalni turizam, ribarstvo { obnovljivi
izvori energije na moru. Medutim, ostvarenje ovog potencijala zahtijeva vise od polozaja, prirodnih
resursa i samog gospodarskog planiranja. Ono zahtijeva kvalificiranu, prilagodljivu i otpornu
radnu snagu koja ce omoguciti dugorocnu odrzivost organizacija unutar plavog gospodarstva.
To je moguce ostvariti pomocu strateskog upravljanja ljudskim potencijalima koje osmisljava
aktivnosti potrebne za privlacenje, razvoj i odrZavanje adekvatne radne snage u organizacijama,
odnosno takve radne snage koja im omogucuje ostvarivanje strateskih ciljeva i omogucuje
dugorocno odrzivu konkurentnost. Unatoc¢ brojnim naporima i inicijativama za poticanje plavog
gospodarstva, mnogi hrvatski poduzetnici suocavaju se s mnogim izazovima u podrucju ljudskih
potencijala. To ukljucuje sezonske fluktuacije zaposlenosti, neuskladenost vjestina s potrebama
trzista rada, starenje radne snage, nedostatak radne snage i odlazak mladih iz obalnih podrucja.
Stovise, integracija odrzivosti i inovacija koja je temelj plavog gospodarstva uvodi nove zahtjeve
za stratesko planiranje radne snage, osposobljavanje i zadrZavanje talenata. Stratesko upravljanje
ljudskim potencijalima, koje uskladuje politike radne snage s dugorocnim organizacijskim i
nacionalnim ciljevima, nudi kljucni alat za rjesavanje ovih izazova. Kako ovi sektori postaju sve
vazniji za nacionalno gospodarstvo i odrzivost okolisa, dublje razumijevanje uloge strateskog
upravljanja ljudskim potencijalima postaje kljucno. Osnovni cilj ovog rada je istraZiti kako
stratesko upravljanje ljudskim potencijalima moZe podrzati odrZivi rast u plavom gospodarstvu
Hrvatske. Nastoji se istraziti kako se prakse strateskog upravljanja ljudskim potencijalima mogu
iskoristiti za osiguranje odrzivosti radne snage i sektorskog rasta unutar plavog gospodarstva
Hrvatske. Cilj je identificirati trenutne izazove u podrucju upravljanja ljudskim potencijalima s
kojima se suocavaju poduzetnici u kljucnim sektorima plavog gospodarstva, te predloZiti okvir za
ucinkovitije upravljanje ljudskim potencijalima.

Kljucne rijeci: plavo gospodarstvo, stratesko upravljanje ljudskim potencijalima, Republika
Hrvatska
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STRATEGIC HUMAN RESOURCES MANAGEMENT FOR SUSTAINABLE
ENTREPRENEURSHIP IN THE BLUE ECONOMY OF THE REPUBLIC OF
CROATIA

The blue economy represents a significant strategic growth potential for coastal states, integrating
economic development with the sustainable use of ocean and marine resources. As a coastal country
with a long Adriatic coastline, Croatia is in a unique position to develop its economy through the
development of sea-based industries, such as maritime transport, coastal tourism, fisheries and
offshore renewable energy sources. However, to leverage this potential to their full capabilities
requires more than location, natural resources and economic planning alone. It requires a skilled,
adaptable and resilient workforce that will enable the long-term sustainability of organizations
within the blue economy. This can be achieved through strategic human resource management,
which designs the activities needed to attract, develop and maintain an adequate workforce in
organizations, i.e. a workforce that enables them to achieve strategic goals and enables long-
term sustainable competitiveness. Despite numerous efforts and initiatives to stimulate the blue
economy, many Croatian entrepreneurs face many challenges in the area of human resources.
These include seasonal employment fluctuations, skills mismatches with labor market needs,
an aging workforce, labor shortages and the departure of young people from coastal areas.
Moreover, the integration of sustainability and innovation that underpins the blue economy
introduces new demands for strategic workforce planning, training and talent retention. Strategic
human resource management, which aligns workforce policies with long-term organizational and
national goals, offers a key tool to address these challenges. As these sectors become increasingly
important for the national economy and environmental sustainability, a deeper understanding of
the role of strategic human resource management becomes essential. The main objective of this
paper is to explore how strategic human resource management can support sustainable growth
in the Croatian blue economy. It seeks to explore how strategic human resource management
practices can be used to ensure workforce sustainability and sectoral growth within the Croatian
blue economy. The aim is to identify current human resource management challenges faced
by entrepreneurs in key blue economy sectors, and to propose a framework for more effective
human resource management.

Keywords: Blue economy, Strategic Human Resource Management, Croatia
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Mehanizam integriranih teritorijalnih ulaganja (ITU) predstavlja novi instrument Europske
unije namijenjen razvoju urbanih podrucja kroz provedbu integriranih i teritorijalno usmjerenih
projekata. ITU mehanizam je uspostavljen u razdoblju 2014. — 2020. te se nastavio provoditi i u
aktualnom razdoblju 2021. — 2027. Cilj rada je prikazati koristenje ITU mehanizma u Urbanoj
aglomeraciji Split (UAS), koja je uspostavljena 2015. godine, s Gradom Splitom kao nositeljem te
s jos 12 okolnih jedinica lokalne samouprave u obuhvatu. U programskom razdoblju 2014.-2020.,
projektima Urbane aglomeracije Split dodijeljeno je 44 mil € iz Europskog fonda za regionalni
razvoj (EFRR), Kohezijskog fonda (KF) i Europskog socijalnog fonda (ESF), i to za projekte iz
podrucja odrzive urbane mobilnosti (nabava novih autobusa, uvodenje sustava eTicketing u
komunalni javni prijevoz i razvoja biciklisticke infrastrukture), revitalizacije brownfield podrucja,
razvoja kulturne bastine, uspostave i razvoja poduzetnicke infrastrukture te socijalne ukljucenosti
[ deinstitucionalizacije socijalnih i zdravstvenih usluga. U aktualnom programskom razdoblju
2021.-2027., ITU mehanizam ostaje kljucno sredstvo urbanog razvoja UAS kroz dodijeljenu
indikativnu alokaciju od 55 mil € u okviru Integriranog teritorijalnog programa, i to za financiranje
13 strateskh projekata definiranih u Strategiji razvoja Urbane aglomeracije Split za razdoblje do
kraja 2027. godine. Fokus se stavlja na projekte odrzive mobilnosti kroz nastavak financiranja
sustava biciklisticke infrastrukture te drugu fazu uvodenja sustava eTicketing, obnovu brownfield
lokacija, integrirane projekte obnove i revitalizacije kulturne i sportske infrastrukture, te razvoj
poduzetnistva i visenamjenske javne infrastrukture. Primjena ITU mehanizma u oba programska
razdoblja pokazuje se ucinkovitim modelom teritorijalnog razvoja koji omogucuje integrirano
planiranje i jacanje lokalnih kapaciteta kroz izvrsnu institucionalnu suradnju gradova i opcina
UAS, uskladivanje lokalnih razvojnih prioriteta te jacanje administrativnih kapaciteta za
koristenje EU sredstava. Iskustvo Urbane aglomeracije Split moze posluZiti kao referentni primjer
dobre prakse za druga urbana podrucja u procesu transformacije prema odrZivim, pametnim i
ukljucivim urbanim sredinama.

Kljucne rijeci: EU fondovi, ITU mehanizam, Urbana aglomeracija Split, Integrirani teritorijalni
program
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INTEGRATED DEVELOPMENT OF THE URBAN AGGLOMERATION OF
SPLIT THROUGH THE USE OF THE ITI| MECHANISM IN THE PERIOD
2014-2027

The Integrated Territorial Investments (IT]) mechanism is a new instrument of the European Union
aimed at supporting the development of urban areas through the implementation of integrated and
territorially targeted projects. The ITI mechanism was introduced in the 2014-2020 programming
period and continues to be implemented in the current 2021-2027 period. The aim of this paper is
to present the use of the ITI mechanism in the Urban Agglomeration of Split (UAS), established in
2015, with the City of Split as its lead partner, together with 12 surrounding local self-government
units. In the 2014-2020 programming period, projects within the Urban Agglomeration of Split
were allocated €44 million from the European Regional Development Fund (ERDF), the Cohesion
Fund (CF), and the European Social Fund (ESF). These funds supported projects in the areas of
sustainable urban mobility (e.g. procurement of new buses, introduction of an eTicketing system
for public transport, and development of cycling infrastructure), brownfield site revitalisation,
cultural heritage development, establishment and improvement of entrepreneurial infrastructure,
as well as social inclusion and the deinstitutionalisation of social and health services. In the
current 2021-2027 programming period, the ITI mechanism continues to be a key instrument
for urban development in UAS, with an indicative allocation of €55 million under the Integrated
Territorial Programme. These funds are intended for the implementation of 13 strategic projects
defined in the Urban Agglomeration of Split Development Strategy for the period up to 2027. The
focus remains on sustainable mobility projects, including the continued development of cycling
infrastructure and the second phase of the eTicketing system, the revitalisation of brownfield
areas, integrated projects for the renewal of cultural and sports infrastructure, as well as the
development of entrepreneurship and multifunctional public infrastructure. The application of
the ITI mechanism in both programming periods has proven to be an effective model of territorial
development, enabling integrated planning and strengthening local capacities through excellent
institutional cooperation among UAS cities and municipalities, alignment of local development
priorities, and strengthening of administrative capacities for the absorption of EU funds. The
experience of the Urban Agglomeration of Split can serve as a reference example of good practice
for other urban areas undergoing transformation towards sustainable, smart, and inclusive urban
environments.

Keywords: EU funds, ITI mechanism, Urban Agglomeration of Split, Integrated Territorial
Programme
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Uvodenje inteligentnih transportnih sustava (ITS) na funkcionalnom prometnom podrucju grada
Splita predstavlja sustavan pristup modernizaciji urbane mobilnosti kroz primjenu naprednih
informacijsko-komunikacijskih tehnologija, i to uz pomoc bespovratnih EU sredstava. Cilj rada
Je analizirati ucinke implementacije ITS-a na ucinkovitost javnog gradskog prijevoza, prometnu
protocnostiokolisne pokazatelje na sirem podrucju grada Splita, ito kroz prikaz projektnih aktivnosti
koje ukljucuju uspostavu centralnog prometnog centra za upravljanje prometom u stvarnom
vremenu, uvodenje pametnih prometnih semafora s prioritetom za autobuse, postavljanje video
nadzora prometnog sustava, kao ( razvoj tehnickih preduvjeta za buducu integraciju dodatnih
sustava — poput upravljanja parkiranjem i informiranja putnika. Medu znacajnim ishodima istice
se povecanje tocnosti i pouzdanosti javnog prijevoza, smanjenje vremena putovanja te smanjenje
emisija staklenickih plinova, ¢ime projekt izravno doprinosi odrzivim ciljevima urbane mobilnosti.
Implementacija EU projekta ITS-a je zapocela u okviru Operativnog programa Konkurentnost
[ kohezija 2014. — 2020., a nastavila se financirati u okviru Programa Konkurentost i kohezija
2021. — 2027. Projekt ce, uz adekvatnu institucionalnu koordinaciju i suradnju svih projektnih
partnera, kljucnih dionika svih vrsta prometa na funkcionalnom prometnom podrucju grada
Splita, doprinijeti unaprijedenju prometne ucinkovitosti ( kvalitete Zivota gradana Splita i okolnog
podrucja. S obzirom na visoku razinu tehnicke pripremljenosti, jasno definirane pokazatelje
uspjesnosti i uskladenost s nacionalnim i EU strateSkim dokumentima, projekt predstavlja primjer
dobre prakse za druge gradove koji teze pametnim ( odrzivim prometnim rjeSenjima.
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IMPLEMENTATION OF THE INTELLIGENT TRANSPORT SYSTEMS (ITS)
IN THE FUNCTIONAL TRAFFIC AREA OF THE CITY OF SPLIT

Implementation of Intelligent Transport Systems (ITS) in the functional traffic area of the City of
Split represents a systematic approach to modernizing urban mobility through the application
of advanced information and communication technologies, co-financed through EU grants. The
aim of this paper is to analyze the effects of ITS implementation on the efficiency of public
urban transport, traffic flow, and environmental indicators across the wider area of the City of
Split. This is done through a presentation of project activities that include the establishment of a
central traffic management center for real-time traffic control, the introduction of smart traffic
lights with bus priority, installation of traffic system video surveillance, and the development of
technical prerequisites for future integration of additional systems — such as parking management
and passenger information services. Among the key outcomes are the increased accuracy and
reliability of public transport, reduced travel times, and lower greenhouse gas emissions, directly
contributing to the sustainable urban mobility goals. The implementation of the EU ITS project
began within the Operational Programme Competitiveness and Cohesion 2014 — 2020 and
continued under the Programme Competitiveness and Cohesion 2021 — 2027. With appropriate
(nstitutional coordination and cooperation among all project partners and key stakeholders across
all modes of transport in the functional traffic area of Split, the project is expected to contribute
to improved traffic efficiency and the quality of life for citizens of Split and the surrounding area.
Given its high level of technical readiness, clearly defined success indicators, and alignment with
national and EU strategic documents, the project stands as a best practice example for other cities
striving toward smart and sustainable mobility solutions.

Keywords: EU funds, ITS, City of Split, sustainable transport solutions, urban mobility
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U danasnjem svijetu suocavamo se s jednim od najvecih izazova — klimatskim promjenama i
zagadenjem plastikom. Vlade sirom svijeta donose zakone ne bi li sprijecile negativne posljedice
za ljude i okolis koje se ticu odluka poput prelaska na obnovljive izvore energije ili smanjenja
uporabe jednokratne plastike. Ovaj rad istrazuje koncept zelenog marketinga kao kljucne
strategije suvremenog poslovanja, s fokusom na percepciju potrosaca u digitalnom okruZenju.
Ekoloski izazovi postavljaju se pred sva suvremena drustva i svijet u cijelosti, stoga ne cudi da
se poduzeca u sve vecoj mjeri okrecu odrzivom poslovanju i ekoloski prihvatljivim proizvodima
ne bi li privukli potrosace koji u posljednje vrijeme sve vise vode racuna o konzumaciji ekoloski
prihvatljivih proizvoda. Tome je uvelike doprinio ubrzani razvoj tehnologije, a pomocu drustvenih
mreZa [ digitalnih platformi koje su postale nasa svakodnevica, olaksana je interakcija medu
liudima, prvenstveno potrosaca i pruzatelja usluga ili prodavatelja roba. U ovom radu autor ce
na temelju dostupne literature i empirijskim istraZivanjem istraZiti vaZznost te prednosti i izazove
odrzivog poslovanja, kao i pojam zelenog marketinga ( njegovu povezanost s formiranjem
dugorocne lojalnosti potrosaca.

Kljucne rijeci: zeleni marketing, odrzivo poslovanje, digitalno okruzenje

50

BOOK OF ABSTRACTS ‘ ;

GREEN MARKETING: CONSUMER PERCEPTION IN A DIGITAL WORLD

In today’s world, we are facing one of the biggest challenges — climate change and plastic
pollution. Governments around the world are enacting laws to prevent negative consequences for
people and the environment related to decisions such as switching to renewable energy sources
or reducing the use of single-use plastics. This paper explores the concept of green marketing as
a key strategy of modern business, focusing on consumer perception in the digital environment.
Ecological challenges are faced by all modern societies and the world as a whole, so it is not
surprising that companies are increasingly turning to sustainable business and environmentally
friendly products in order to attract consumers who have recently become more and more
concerned about consuming environmentally friendly products. This has been greatly contributed
to by the rapid development of technology, and with the help of social networks and digital
platforms that have become part of our everyday lives, interaction between people has been
facilitated, primarily between consumers and service providers or sellers of goods. In this paper, the
author will, based on the available literature and empirical research, investigate the importance,
advantages and challenges of sustainable business, as well as the concept of green marketing
and its connection with the formation of long-term consumer loyalty.

Keywords: green marketing, sustainable business, digital environment
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Provedeno istrazivanje usmjereno je na analizu obrazovne motivacije polaznika strukovnih
zanimanja u kontekstu ekonomske odrZivosti [ kvalitete obrazovanja, u cilju ispitivanja
povezanosti izmedu zadovoljstva odabranim smjerom, obrazovne motivacije i osvjeStavanja
uloge konkretne ( pravovremene povratne informacije. U istrazivanju je sudjelovalo 196 ispitanika
koji su ispunili anonimni upitnik, konstruiran za procjenu zadovoljstva obrazovnim smjerom,
osobne motivacije, stava prema strucnoj praksi, prakticnoj nastavi i radu te vaznosti konkretne
povratne informacije i nastavnih metoda usmjerenih obrazovanju u skladu s potrebama trzista
rada. Statisticka obrada podataka ukljucila je jednofaktorsku analizu varijance { Pearsonovu
korelaciju. Rezultati su pokazali da ucenici zadovoljniji odabranim smjerom pokazuju visu razinu
motivacije { angaZiranosti, osobito u segmentu prakticne edukacijske komponente. Povezanost
izmedu percepcije vaznosti povratne informacije { ucenja temeljenog na primjerima iz stvarnog
Zivota dodatno je istakla potrebu za obrazovnim pristupom koji odrazava stvarne radne uvjete.
U kontekstu trzista rada, nalazi upucuju na to da motivirani i angazirani pojedinci lakse razvijaju
kompetencije koje povecavaju njihovu zaposljivost i pozitivan stav prema struci, ¢ime obrazovni
sustav izravno doprinosi ekonomskoj odrzivosti. Obrazovna motivacija postaje kljucni faktor
u optimizaciji ljudskog kapitala i racionalnom upravljanju obrazovnim resursima. Zakljucno,
istraZivanje potvrduje vaznost prilagodbe nastavnih metoda potrebama trzista i ukljucivanja
poslodavaca u obrazovni proces, cime se povecava relevantnost i dugorocna ekonomska odrzivost
strukovnog obrazovanja i rada.

Kljucne rijeci: obrazovna motivacija, kvaliteta obrazovanja, ekonomska odrzivost, trziste rada
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THE ROLE OF MOTIVATION AND LEARNING QUALITY IN EDUCATION
FOR ECONOMIC SUSTAINABILITY

The conducted research is focused on analyzing the educational motivation of vocational education
students in the context of economic sustainability and the quality of education, with the aim of
examining the relationship between satisfaction with the chosen field, educational motivation,
and the awareness of the role of concrete and timely feedback. A total of 196 respondents
participated in and completed an anonymous questionnaire designed to assess satisfaction with
their educational path, personal motivation, attitudes toward professional practice, practical
training and work, as well as the importance of concrete feedback and teaching methods aligned
with the needs of the labor market. Statistical data processing included one-factor analysis of
variance and Pearson'’s correlation. The results showed that students who are more satisfied with
their chosen major show higher levels of motivation and engagement, especially in the practical
educational component. The connection between the perception of the importance of feedback
and learning based on real-life examples further highlighted the need for an educational approach
that reflects real working conditions. In the context of the labor market, the findings indicate
that motivated and engaged individuals more easily develop competencies that increase their
employability and a positive attitude towards the profession, thereby directly contributing to the
economic sustainability of the education system. Educational motivation becomes a key factor
in the optimization of human capital and the rational management of educational resources. In
conclusion, the research confirms the importance of adapting teaching methods to market needs
and involving employers in the educational process, thereby increasing the relevance and long-
term economic sustainability of vocational education and work.

Keywords: educational motivation, quality of education, economic sustainability, labor market
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Nastavniproces predstavljajedan od kljucnih segmenata visokoobrazovnih institucija, obuhvacajuci
organiziranje, odrzavanje i pracenje nastave na akreditiranim studijskim programima. Kvaliteta
nastavnog procesa neposredno utjece na zadovoljstvo studenata, uspjesnost ishoda ucenja te
ukupnu reputaciju visokoobrazovne ustanove. U svrhu postizanja visoke razine kvalitete, dionici
visokog obrazovanja kontinuirano razvijaju i primjenjuju parametre za pracenje i unaprjedenje
nastavnog procesa. Ovaj rad donosi sveobuhvatnu analizu kvalitete nastavnog procesa na
akreditiranim strucnim prijediplomskim i diplomskim studijima Veleucilista u Sibeniku, temeljem
sustavnog pracenja i evaluacije nastave. Analiza se temelji na kvantitativnoj obradi podataka
prikupljenih studentskom anketom te anketom za promovente u akademskim godinama
2021./2022. i 2023./2024. Anketnim upitnikom za promovente analizirano je 19 elemenata
kvalitete mjereno Likertovom ljestvicom od 1 do 5 (organizacija nastave, sadrZzaj nastavnog
programa ( ocjena studija) dok je studentskom anketom analizirano 5 elemenata kvalitete
nastave kolegija. Cilj rada je identificirati kljucne prednosti, ali i podrucja za buduca unapredenja
kvalitete nastavnog procesa. Rezultati istraZivanja ukazuju na rast prosjecnih ocjena svih
elemenata kvalitete studijskih programa. Pozitivan trend posebno je vidljiv u organizaciji nastave
poput stvarnog nastavnog opterecenja (ECTS bodovi), dostupnoscu racunalne i druge opreme,
nastavnih materijala te organizacijom strucne prakse. Veleuciliste u Sibeniku je prepoznalo
vaznost za kontinuirano pracenje u cilju neprekidnog poboljsavanja nastavnog procesa.
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THE QUALITY OF THE TEACHING PROCESS AS AN ESSENTIAL
FACTOR IN THE CONTINUOUS IMPROVEMENT OF THE SYSTEM

The teaching process is one of the key segments of higher education institutions, encompassing
the organisation, delivery and monitoring of teaching in accredited study programs. The quality
of the teaching process directly affects student satisfaction, the effectiveness of learning outcomes
and the overall reputation of the higher education institution. In order to achieve a high level of
quality, higher education stakeholders continuously develop and apply parameters for monitoring
and improving the teaching process. This paper presents a comprehensive analysis of the quality of
the teaching process in accredited professional undergraduate and graduate studies of the Sibenik
University of Applied Sciences based on systematic monitoring and evaluation of teaching. The
analysis is based on the quantitative processing of data collected through a student survey and
a survey for graduates in the academic years 2021/2022 and 2023/2024. The graduate survey
analysed 19 quality elements measured on a Likert scale from 1 to 5 (including the organisation of
teaching, curriculum content and overall study programme assessment), while the student survey
focused on five elements of course teaching quality. The paper aims to identify key advantages
and areas for future improvements in the quality of the teaching process. The research results
indicate an increase in the average scores of all elements of the quality of study programmes. A
positive trend is evident in the teaching organisation, such as the actual workload (ECTS points),
the availability of computers and other equipment, teaching materials and the organisation of
professional practice. The Sibenik University of Applied Sciences has recognised the importance
of continuous monitoring to improve the teaching process continuously.
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Cirkularna ekonomija predstavlja model ekonomskog razvoja koji teZi odrzivom koristenju resursa,
smanjenju otpada i produZenju Zivotnog vijeka proizvoda. Ona predstavlja inovativni koncept koji
teZi smanjenju otpada, ponovnoj upotrebi, reciklazi i odrzivom koristenju resursa, cime se doprinosi
zastiti Zivotne sredine i ekonomskom rastu i razvoju. Cesto se cirkularna ekonomija pogresno
poistovjecuje sa upravljanjem otpadom, tj. recikliranjem, koje je samo posljednja faza u Zivotnom
ciklusu proizvoda, dok je cilj cirkularne ekonomije sprecavanje nastanka otpada i zagadivanja u
svim fazama Zivotnog vijeka. Otpad koji se nepovratno odlaze na deponije predstavlja vrijednu
sirovinu, mada u idealnom modelu cirkularne ekonomije ne bi trebao postojati. U zemljama koje
su u pocetnim fazama tranzicije ka zelenoj i cirkularnoj ekonomiji efikasno upravljanje otpadom
[ povecanje stopa reciklaze bitan su element tih procesa. Cilj rada je istraziti izazove vezane za
zastitu Zivotne sredine i odrzivi razvoj koji postaju sve izrazeniji. Gradovi poput Mostara suocavaju
se sa problemima prekomjernog stvaranja otpada, zagadenja i nepovratnog trosenja prirodnih
resursa. U ovom radu se razmatraju principi reciklaZe otpada i njihova uloga u funkciji odrzivog
razvoja grada Mostara, gdje su istraZivanjem obuhvacene aktivnosti koje provodi Javno preduzece
Deponija Mostar d.o.o koje vrsi provodenje procesa odvajanja svih vrsta plastike, papira, kartona,
novina, najlona, ambalaznog stakla { metala kao korak ka implementaciji principa cirkularne
ekonomije i poboljsanje sustava reciklaze otpada koji su kljucni su za odrzivi razvoj Mostara.
Poseban fokus u radu je stavljen na znacaj efikasnog menadZmenta resursa i procesa kao kljucnog
faktora u primjeni principa cirkularne ekonomije. Ovi principi doprinose zastiti Zivotne sredine,
unapredenju kvalitete Zivota i ekonomskom razvoju grada.

Kljucne rijeci: cirkularna ekonomija, reciklaza otpada, odrzivi razvoj, zastita Zivotne sredine,
odrzivi menadzment
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CIRCULAR ECONOMY AND PRINCIPLES OF WASTE RECYCLING IN
THE CONTEXT OF SUSTAINABLE DEVELOPMENT

The circular economy represents a model of economic development that aims for sustainable
resource use, waste reduction, and extension of product life cycles. It is an innovative concept
focused on minimizing waste, reusing, recycling, and sustainably utilizing resources, thereby
contributing to environmental protection as well as economic growth and development. Often,
the circular economy is mistakenly equated with waste management, ie., recycling, which is
only the final stage of a products life cycle. The goal of the circular economy, however, is to
prevent waste generation and pollution at all stages of the products life. Waste that is irreversibly
disposed of in landfills represents valuable raw material, although ideally, such waste should not
exist in the circular economy model. In countries that are in the early stages of transitioning to
a green and circular economy, effective waste management and increased recycling rates are
essential elements of these processes. The aim of this work is to explore the challenges related
to environmental protection and sustainable development, which are becoming increasingly
evident. Cities like Mostar face problems such as excessive waste generation, pollution, and the
irreversible depletion of natural resources. This paper examines the principles of waste recycling
and their role in the sustainable development of Mostar, including activities carried out by the
Public Enterprise Deponija Mostar d.o.o., which implements the process of sorting all types of
plastics, paper, cardboard, newspapers, nylon, packaging glass, and metal as a step towards
implementing circular economy principles and improving the waste recycling system, which are
key for Mostar’s sustainable development. A special focus of the work is placed on the importance
of efficient resource and process management as a crucial factor in applying circular economy
principles. These principles contribute to environmental protection, improving quality of life, and
the economic development of the city.

Keywords: circular economy, waste recycling, sustainable development, environmental protection,
sustainable management
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Zadovoljstvo posjetitelia u zasticenim podrucjima odrazava uspjesnost upravljanja i kvalitetu
ponudenih sadrZaja, a istovremeno utjece na njihovu spremnost za ponovni dolazak i preporuku
posjete drugima. Zadovoljstvo posjetitelja je vazna i cesta tema mnogih istraZivanja jer pruza
kljucne informacije koje pomazu u unaprjedenju turisticke ponude. Povezanost zadovoljstva i
nacionalnosti posjetitelja su u manjoj mjeri istrazivane. U ovom radu predstavljena je metodologija
za ispitivanje postojanja sustavnih razlika u zadovoljstvu posjetitelja zasticenih podrucja s
obzirom na nacionalnost posjetitelja. Metodologija se temelji na kvantitativnoj obradi podataka
prikupljenih anketnim istrazivanjima provedenim u 2019. i 2023. godini u Nacionalnom parku
Krka. Zadovoljstvo posjetitelia ponudom parka analizirano je za 19 elemenata turisticke ponude.
Cilj rada je utvrditi postoje li statisticki znacajne razlike u ocjenama zadovoljstva s obzirom
na nacionalnost posjetitelja. Postojanje statisticke znacajnosti opazenih razlika u zadovoljstvu
posjetitelja razlicitih nacionalnosti ispitano je primjenom t-testa uz Bonferronijevu korekciju,
dok je velicina efekta mjerena Cohenovim d. Dodatno, modeliranje utjecaja nacionalnosti na
zadovoljstvo posjetitelja kontrolirano je na lojalnost posjetitelja. Posebno za svaki element
ponude procijenjeni su linearni regresijski modeli kojima je simultano ispitan utjecaj nacionalnosti
i lojalnosti na zadovoljtvo posjetitelja. Ova kombinacija statistickih metoda omogucuje detekciju
mogucih sustavnih razlika, a time pridonosi i razumijevanju heterogenosti percepcije zadovoljstva
medu posjetiteljima razlicite nacionalnosti.

Kljucne rijeci: zadovoljstvo posjetitelja, nacionalnost, lojalnost, statisticke metode, povezanost
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MODELLING THE IMPACT OF NATIONALITY ON VISITOR
SATISFACTION IN PROTECTED AREAS: ARE THERE SYSTEMATIC
DIFFERENCES?

Visitors satisfaction in protected areas reflects the success of management and the quality of
the offered content, and at the same time affects their willingness to return and recommend a
visit to others. Visitors satisfaction is an important and frequent topic of many studies because it
provides key information that helps improve the tourist offer. The connection between satisfaction
and the nationality of visitors has been less researched. This paper presents a methodology for
examining the existence of systematic differences in the satisfaction of visitors to protected areas
with regard to the nationality of visitors. The methodology is based on quantitative processing
of data collected from surveys conducted in 2019 and 2023 in the Krka National Park. Visitors
satisfaction with the park’s offer was analysed for 19 elements of the tourist offer. The aim of the
paper is to determine whether there are statistically significant differences in satisfaction ratings
with regard to the nationality of visitors. The existence of statistical significance of the observed
differences in satisfaction of visitors of different nationalities was tested using the t-test with
Bonferroni correction, while the effect size was measured by Cohen’s d. In addition, modelling
the influence of nationality on visitors satisfaction was controlled for visitor loyalty. Linear
regression models were estimated separately for each element of the offer, which simultaneously
examined the influence of nationality and loyalty on visitors satisfaction. This combination of
statistical methods allows the detection of possible systematic differences, and thus contributes
to the understanding of the heterogeneity of satisfaction perceptions among visitors of different
nationalities.

Keywords: visitor satisfaction, nationality, loyalty, statistical methods, correlation
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Storytelling je umjetnost pripovijedanja price radi prenosenja dogadaja iz proslosti, informacija,
poruka i emocija. Storytelling omogucuje poduzetnicima da izraze jedinstvenu pricu na nacin koji
Ce privuci paznju, stvoriti emocionalnu vezu sa sudionicima i potaknuti ih na akciju. Storytelling
kao alat ima mogucnost povezivanja sudionika sa drugim ljudima, pamcenje ( razumijevanje
Cinjenica, vracanje u proslost, inspiracije te stvaranje identiteta i brenda prostora. Storytelling
u turizmu moZze postati vazan turisticki proizvod koji doprinosi turistickoj ponudi kroz svoju
autenticnost. Povijesne Cinjenice i legende se mogu iskoristiti na ovaj zanimljiv prezentacijski
nacin koji omogucava turistima tj. sudionicima nova saznanja i informacije. Metodom studije
slucaja u radu se analizira storytelling koje provodi Reactor obrt iz Osijeka koji omogucava
svojim sudionicima sudjelovanje na nekoliko storytelling tura te pretvaraju povijest grada Osijeka
u dozivljaj. Cilj rada je pruziti uvid u prednosti koje pruza storytelling kao turisticki proizvod
na konkretnom primjeru. Storytelling ture su osmisljene na nacin u kojem svaka prica postaje
avantura, a interpretacija povijesno-kulturne bastine grada Osijeka je jedinstven doZivljaj kroz
neocekivana iznenadenja. Ture se provode prilagodene razlicitim uzrastima i interesima npr. za
vrticku dob, program Cipelcugom po Osijeku koji otkriva skrivena mjesta grada i program po
Baranji koji je osmisljen kao spoj zanimljivih prica i ljepota Baranje. Rezultati istrazivanja ukazuju
na mogucnosti Siroke primjenjivosti storytellinga u obogacivanju ponude kulturnog turizma u
nekom podrucju.

Kljucne rijeci: Storytelling, turisticki proizvod, studija slucaja, Osijek, Reactor
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STORYTELLING TOUR AS A TOURISTIC PRODUCT ON THE EXAMPLE
OF REACTOR IN OSUJEK

Storytelling is the art of telling a story to convey events from the past, information, messages
and emotions. Storytelling allows entrepreneurs to express a unique story in a way that will
attract attention, create an emotional connection with participants and encourage them to take
action. Storytelling as a tool has the ability to connect participants with other people, remember
and understand facts, return to the past, inspire and create an identity and brand of space.
Storytelling in tourism can become an important touristic product that contributes to the touristic
offer through authenticity. Historical facts and legends can be presented in this interesting way
that provides tourists, i.e. participants with new knowledge and information. Using the case study
method, the paper analyzes storytelling conducted by the Reactor company from Osijek, which
allows its participants to participate in several storytelling tours and turn the history of the city
of Osijek into an experience. The aim of this paper is to provide insight into the advantages of
storytelling as a touristic product on a specific example. Storytelling tours are designed in a way
that makes every story an adventure, and the interpretation of the historical and cultural heritage
of the city of Osijek is a unique experience with unexpected surprises. Tours are conducted with
to different ages and interests in mind, for example, for kindergarten age, there is the Cipelcug
program around Osijek that reveals hidden places in the city, or the program around Baranja that
is designed as a combination of the interesting stories and the beauty of Baranja. The research
results indicate the possibilities of wide applicability of storytelling in enriching the offer of cultural
tourism in a certain area.

Keywords: storytelling, touristic product, case study, Osijek, Reactor
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Turizam je jedan od kljucnih sektora hrvatskog gospodarstva zbog cega ( prihodi od turizma
imaju znacajan utjecaj na bruto domaci proizvod Republike Hrvatske. Hrvatska, prepoznatljiva
po svojoj turistickoj ponudi privlaci milijune turista svake godine. Ova industrija ne samo da
generira izravne prihode kroz smjestaj, ugostiteljstvo i rekreaciju, vec ( neizravno doprinosi
drugim povezanim sektorima poput trgovine, transporta ( gradevine. Udio prihoda od turizma u
hrvatskom bruto domacem proizvodu oscilira ovisno o fazi konjukturnog ciklusa kao i uspjesnosti
turisticke sezone, no u godinama snaznog turistickog prometa doseZe i preko 20%, ako se uzmu
u obzir izravni, neizravni i inducirani doprinos turizma bruto domacem proizvodu. To Hrvatsku
cini zemljom s najvecim udjelom turizma u bruto domacem proizvodu u Europskoj uniji. Visoka
ovisnost gospodarstva o turizmu nosi sa sobom znacajne ekonomske koristi, ali i izazove. Pozitivni
aspekti visoke ovisnosti o turizmu ukljucuju devizni priljev, visoke stope zaposlenosti i regionalni
razvoj, posebno u obalnim podrucjima. Istovremeno, visoka ovisnost o turizmu takoder cini
gospodarstvo ranjivim na vanjske Sokove. U ovom se radu teorijski propituje meduodnos turizma
[ gospodarskog rasta, metode mjerenja doprinosa turizma gospodarskom rastu te se empirijski
analizira utjecaj prihoda od turizma na hrvatski bruto domaci proizvod. Analiza odnosa prihoda
od turizma i bruto domaceg proizvoda u periodu od 2000. do 2023. godine ukazuje na ubrzani
rast prihoda od turizma u odnosu na nominalni bruto domaci proizvod, visoku pozitivnu korelaciju
medu istima, ali { bikauzalnu vezu dokazanu primjenom Grangerovog testa uzrocnosti.
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THE IMPACT OF TOURISM REVENUES ON CROATIA'S GROSS
DOMESTIC PRODUCT

Tourism (s one of the key sectors of the Croatian economy, which is why tourism revenues have
a significant impact on the gross domestic product (GDP) of the Republic of Croatia. Croatig,
recognized for its attractive tourism offer, attracts millions of tourists every year. This industry
not only generates direct income through accommodation, hospitality, and recreation, but also
indirectly contributes to other related sectors such as trade, transport, and construction. The
share of tourism revenues in Croatia’s GDP fluctuates depending on the phase of the economic
cycle as well as the success of the tourist season. However, in years of strong tourism activity, it
can exceed 20% when direct, indirect, and induced contributions of tourism to GDP are included.
This makes Croatia the country with the highest share of tourism in GDP in the European Union.
High dependence of the economy on tourism brings significant economic benefits as well as
challenges. Positive aspects of high reliance on tourism include foreign currency inflow, high
employment rates, and regional development, especially in coastal areas. At the same time,
high dependence on tourism also makes the economy vulnerable to external shocks. This paper
theoretically examines the interrelationship between tourism and economic growth, methods for
measuring tourism’s contribution to economic growth, and empirically analyzes the impact of
tourism revenues on Croatia’s GDP. The analysis of tourism revenues and GDP from 2000 to 2023
indicates an accelerated growth of tourism revenues compared to nominal GDP, a strong positive
correlation between the two, as well as a bicausal relationship proven by the application of the
Granger causality test.

Keywords: tourism revenues, gross domestic product (GDP), Croatia
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Pristupacni turizam zaokuplja pozornost znanstvene zajednice vec¢ duzi niz godina u nastojanju
da se unaprijedi odrzivost i inkluzivnost turistickog sustava, pa se posebna pozornost posvecuje
osiguravanju dostupnosti turistickih destinacija, proizvoda i usluga svim osobama, bez obzira na
njihova fizicka ogranicenja, invaliditet ili dob. Teorijski kontekst pristupacnost sve cesce promatra
ne samo kao pitanje drustvene odgovornosti, nego i kao potencijalno znacajan trzisni segment,
uzimajuci u obzir demografske trendove starenja stanovnistva. S obzirom na rastuci znacaj
pristupacnog turizma u okviru odrzivog i inkluzivnog razvoja destinacija, osobito u kontekstu
demografskih promjena i sve izraZenijih trZiSnih zahtjeva, postavlja se pitanje na koji nacin
ovaj koncept moZe biti integriran u specificne segmente turisticke ponude. Hotelski sektor, kao
Jjedan od kljucnih nositelja turisticke usluge, zauzima posebno mjesto u tom procesu. Naime,
iako se u suvremenom hotelskom poslovanju kvaliteta usluge prepoznaje kao jedan od temeljnih
cimbenika konkurentnosti i zadovoljstva gostiju, pristupacnost je jos uvijek nedovoljno prepoznata
kao vazan element kvalitete hotelske usluge. Upravo iz tog razloga, ovaj se rad usmjerava na
proucavanje mogucnosti implementacije pristupacnosti u koncept kvalitete hotelske usluge, s
naglaskom na doprinos pristupacnosti materijalnom i funkcionalnom aspektu kvalitete hotelske
usluge. Analizom primjera dobre prakse te prepoznavanjem izazova s kojima se hotelski objekti
suocavaju prilikom prilagodbe hotelske usluge zahtjevima pristupacnosti, ovaj rad ukazuje na
postojeca objektivna ogranicenja te istodobno predlaze smjernice za sustavniju i ucinkovitiju
integraciju pristupacnosti u ukupnu procjenu kvalitete usluge. U segmentu materijalne kvalitete
hotelske usluge, pristupacnost podrazumijeva ulaganja u prilagodbu fizicke infrastrukture te
uklanjanje prepreka koje onemogucuju slobodno kretanje i komunikaciju svim osobama, bez
obzira na njihova fizicka ogranicenja, invaliditet ili dob. S druge strane, u okviru funkcionalne
dimenzije kvalitete, osiguravanje pristupacne usluge ostvaruje se kroz edukaciju i senzibilizaciju
zaposlenika, cime se doprinosi razvoju inkluzivnog hotelskog okruzenja.

Kljucne rijeci: pristupacni turizam, inkluzija, kvaliteta hotelske usluge, materijalna kvaliteta,
funkcionalna kvaliteta
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ACCESSIBILITY AS A DIMENSION OF HOTEL SERVICE QUALITY

Accessible tourism has been attracting the attention of the scientific community for many years
now, as part of efforts to enhance the sustainability and inclusiveness of the tourism system.
Particular focus is placed on ensuring that tourism destinations, products, and services are
accessible to all individuals, regardless of their physical limitations, disabilities, or age. Theoretical
perspectives increasingly view accessibility not only as a matter of social responsibility, but also
as a potentially significant market segment, especially in light of demographic trends such as
population ageing. Given the growing importance of accessible tourism within the framework of
sustainable and inclusive destination development—particularly in the context of demographic
changes and increasingly pronounced market demands—an important question arises: how
can this concept be effectively integrated into specific segments of the tourism offer?The hotel
sector, as one of the key providers of tourism services, holds a particularly important role in
this process. While service quality is widely recognized in contemporary hotel management
as a fundamental determinant of competitiveness and guest satisfaction, accessibility is still
insufficiently acknowledged as a crucial component of hotel service quality. For this reason, the
paper focuses on exploring the potential for integrating accessibility into the broader concept of
hotel service quality, with an emphasis on the contribution of accessibility to both the material
and functional aspects of service quality. Through the analysis of best practice examples and
(dentification of challenges faced by hotel establishments when adapting their services to meet
accessibility requirements, this paper highlights existing objective constraints while also proposing
guidelines for a more systematic and effective integration of accessibility into overall service
quality assessment. Within the material dimension of hotel service quality, accessibility entails
investments in adapting physical infrastructure and removing barriers that hinder free movement
and communication for all persons, regardless of physical limitations, disabilities, or age. On the
other hand, the functional dimension of service quality is addressed through employee education
and awareness-raising, which contributes to the development of an inclusive hotel environment.

Keywords: accessible tourism, inclusion, hotel service quality, material quality, functional quality
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Apiturizam naglasava pcelarstvo i proizvodnju meda. Apiturizam kombinira obrazovanje,
odrzivost i ukljucivanje zajednice na jedinstvene nacine. Ovaj clanak ispituje bogatu hrvatsku
pcelarsku kulturu i njezine raznolike prirodne resurse kako bi se procijenio potencijal apiturizma.
Studija naglasava privlacnost apiturizma. Aktivnosti obuhvacaju sve pcelinje proizvode i usluge.
Takve aktivnosti i napori diverzificirali bi prihode pcelara, promovirali ekolosku svijest i potaknuli
ulaganja u ruralni razvoj. Apiturizam je nov u Hrvatskoj. Infrastruktura, marketing i svijest o
pcelarstvu kao turistickom proizvodu su ograniceni. Neprikladni objekti, losa obuka i neucinkovite
promotivne tehnike znacajne su prepreke za pcelare. No, unatoc tim izazovima, prepoznatljiva
hrvatska flora, visokokvalitetne varijacije meda i rastuca potraznja za odrzivim turizmom nude
pcelarima potencijal za rast turizma. Ova studija predlaze strateska poboljSanja infrastrukture,
sveobuhvatne marketinske napore i usmjerene programe obuke kako bi se poboljsalo turisticko
iskustvo i privuklo vise putnika u ovu trzisnu nisu. Ukljucivanjem medijskih proizvoda, prilagodenih
usluga i pcelarskih dogadanja, ovaj turisticki sektor moZe potencijalno rasti. Autori koriste
studiju slucaja OPG Marcic kako bi istaknuli transformativni potencijal apiturizma u Hrvatskoj.
Od obiteljske strasti do profitabilnog posla, pcelinjak Marcic prosirio je svoju liniju proizvoda
kako bi ukljucio losion od pcelinjeg otrova i druge jedinstvene proizvode. Uspjeh ovog skromnog
komercijalnog pothvata pokazuje potrebu za inovacijama i prilagodljivoscu u apiturizmu.
Hrvatska bi mogla postati vrhunska agroturisticka destinacija koristeci svoja prirodna bogatstva
{ Zivu kulturu. lako mlad, ovaj sektor ima potencijal doprinijeti odrzivom ruralnom razvoju, a
istovremeno nudi jedinstvena putnicka iskustva koja povezuju putnike s prirodom i lokalnim
kulturama.
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The rise of apitourism: exploring Croatia’s honey-inspired story

Apitourism emphasises beekeeping and honey production. Apitourism combines education,
sustainability, and community involvement in unique ways. This article examines Croatia’s rich
beekeeping culture and its diverse natural resources to assess the potential of apiturism. The
study emphasises apitourism’s appeal. The activities encompass all bee products and services.
Such activities and efforts would diversify beekeeper revenue, promote ecological awareness,
and boost rural development investments. Apiturism is new in Croatia. The infrastructure, mar-
keting, and awareness of beekeeping as a tourism product are limited. Unsuitable facilities, poor
training, and ineffective promotional techniques are significant obstacles for beekeepers. But,
despite these challenges, the distinctive Croatian flora, high-quality honey variations, and grow-
ing demand for sustainable tourism offer beekeepers a potential for tourist growth. This study
proposes strategic infrastructure improvements, comprehensive marketing efforts, and focused
training programs to improve the tourism experience and attract more travellers to this niche
market. By incorporating media-based products, customised services, and beekeeping events,
this tourism sector can potentially grow. The authors use the OPG Marcic case study to high-
light the transformative potential of apitourism in Croatia. From a family passion to a profitable
business, the Marcic apiary has expanded its product line to include bee venom lotion and other
unique products. The success of this modest commercial venture shows the need for innovation
and adaptability in apitourism. Croatia may become a top agritourism destination by using its
natural riches and lively culture. Although young, this sector has the potential to contribute to
sustainable rural development while offering unique travel experiences that connect travellers
to nature and local cultures.

Keywords: beekeeping, apitourism, sustainable tourism, rural development, Croatia
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Utjecaj pandemije COVID-19 na financijske rezultate ugostiteljskih
poduzeca Sibensko-kninske zupanije

Nina Saraden, mag. oec.

Veleudiliste u Sibeniku, Sibenik,

nsaraden@vus.hr

Dr. sc. Jelena Sisara

Viéi predavag, Veleuiliste u Sibeniku, Sibenik,

jelena@vus.hr

Dr. sc. Ana Perisic

Profesor stru¢nog studija, Veleudiliste u Sibeniku, Sibenik; Prirodoslovno-matematicki fakultet,
Sveuciliste u Splitu, Split,

sisak@vus.hr

Pandemija COVID-19, koja je zapocela kao zdravstvena kriza, ubrzo je prerasla u globalni problem
s dubokim posljedicama na drustvo i gospodarstvo, pri Cemu je turizam, kao jedna od kljucnih
gospodarskih grana Hrvatske, bio posebno pogoden. Ovaj rad analizira ucinke krize uzrokovane
pandemijom na financijske performanse poduzeca u sektoru pruZanja smjestaja na podrucju
Sibensko-kninske Zupanije u razdoblju od 2079. do 2022. godine. Cilj istraZivanja bio je utvrditi
promjene u temeljnim financijskim pokazateljima: tekucoj likvidnosti, prosjecnom vremenu
naplate potraZivanja, zaduZenosti, neto profitnoj marzi i povratu na imovinu (ROA). Podaci su
prikupljeni iz sekundarnih izvora putem Digitalne komore Hrvatske gospodarske komore, a u
analizi su primijenjene metode deskriptivne statistike, Spearmanov koeficijent korelacije i Kruskal-
Wallisov test. Rezultati pokazuju da su tekuca likvidnost, zaduZenost i prosjecno vrijeme naplate
potraZivanja tijekom promatranog razdoblja ostali relativno stabilni, bez statisticki znacajnih
odstupanja. Nasuprot tome, neto profitna marza i povrat na imovinu biljeZe izrazen pad u
2020. godini, sto ukazuje na izravan negativan utjecaj pandemije na profitabilnost i operativnu
ucinkovitost poduzeca u sektoru smjestaja. Korelacijska analiza dodatno je potvrdila snaznu
povezanost izmedu neto profitne marze i ROA-e, dok je zaduzenost pokazala negativnu korelaciju
s ostalim analiziranim pokazateljima. Dakle, iako pandemija COVID-19 nije imala znacajan
utjecaj na likvidnost, zaduzenost i naplatu potrazivanja, uzrokovala je znatan pad profitabilnosti
{ povrata na imovinu u 2020. godini, cime je dodatno istaknuta ranjivost turistickog sektora na
izvanredne globalne sokove.

Kljucne rijeci: financijske performanse, poduzeca u djelatnosti pruzanja smjestaja, turizam
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THE IMPACT OF THE COVID-19 PANDEMIC ON THE FINANCIAL
PERFORMANCE OF HOSPITALITY ENTERPRISES IN SIBENIK-KNIN
COUNTY

The COVID-19 pandemic, which initially emerged as a public health crisis, rapidly escalated into
a global issue with profound socio-economic consequences. Among the sectors most severely
affected was tourism, a key pillar of the Croatian economy. This study examines the impact
of the pandemic-induced crisis on the financial performance of enterprises operating in the
accommodation services sector in Sibenik-Knin County over the period from 2019 to 2022. The
primary objective was to identify changes in key financial indicators, namely: current liquidity,
activity ratio - average collection period, debt ratio, net profit margin, and return on assets
(ROA). Secondary data were obtained from the Digital Chamber of the Croatian Chamber of
Economy. The analysis employed methods of descriptive statistics, Spearman’s rank correlation
coefficient, and the Kruskal-Wallis test. The findings indicate that current liquidity, debt ratio,
and the average collection period remained relatively stable throughout the observed period,
without statistically significant deviations. In contrast, both net profit margin and return on assets
experienced a marked decline in 2020, reflecting the immediate adverse impact of the pandemic
on the profitability and operational efficiency of accommodation service providers. Correlation
analysis further confirmed a strong positive association between net profit margin and ROA,
while debt ratio exhibited a negative correlation with the other analyzed financial indicators.In
conclusion, although the COVID-19 pandemic did not exert a significant influence on liquidity,
debt, and activity, it led to a substantial decline in profitability and return on assets in 2020,
thereby underscoring the vulnerability of the tourism sector to extraordinary global shocks.

Keywords: financial performance, accommodation service enterprises, tourism
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Sportski turizam predstavlja specifican oblik turizma koji kombinira putovanja i bavljenje
sportskim aktivnostima, bilo kroz aktivno sudjelovanje ili pracenje sportskih dogadaja. Aktivnosti
poput planinarenja, biciklizma, skijanja, maratona i triatlona sve su cesci motivi putovanja,
osobito medu rekreativcima i profesionalnim sportasima. U tom kontekstu, prehrana zauzima
kljucnu ulogu jer neposredno utjece na sportsku izvedbu, oporavak i opcCe zdravstveno stanje
putnika. Pravilna sportska prehrana osigurava optimalan unos svih potrebnih makronutrijenata
{ mikronutrijenata, posebice ugljikohidrata, proteina, zdravih masnoca, vitamina { minerala. Ovi
nutrijenti omogucuju stvaranje energije, odrZavanje misicne mase, regeneraciju organizma te
Jjacanje imunoloskog sustava, Sto je iznimno vazno tijekom intenzivnih i viSednevnih fizickih
napora. Nedostatak energije, losa hidratacija i neuravnotezen unos nutrijenata mogu dovesti
do smanjenih sportskih performansi, povecanog rizika od ozljeda i smanjenog uZitka tijekom
putovanja. Osim toga, hrana ima i kulturnu i turisticku vrijednost buduci da sportski turisti cesto
istrazuju lokalnu gastronomsku ponudu koja moze zadovoljiti i njihove prehrambene potrebe.
Zakljucno, prehrana u sportskom turizmu nije samo zdravstveni aspekt, vec i strateski alat
koji sportskim turistima omogucuje postizanje ciljeva, kvalitetan oporavak i cjelovito iskustvo
putovanja. Planiranje i prilagodba prehrane kljucni su za uspjeh i zadovoljstvo u ovom obliku
turizma.

Kljucne rijeci: sportski turizam, sportska prehrana, energetske potrebe sportasa, oporavak i
izdrZljivost, gastronomija u turizmu
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NUTRITION AS A KEY FACTOR IN THE SUCCESS OF SPORTS TOURISM

Sports tourism is a specific form of tourism that combines travel with participation in sports
activities, either through active engagement or as a spectator at sporting events. Activities such as
hiking, cycling, skiing, marathons, and triathlons are increasingly popular travel motives, especially
among recreational and professional athletes. In this context, nutrition is crucial, as it directly
affects performance, recovery, and overall health during travel. Proper sports nutrition ensures
an optimal intake of essential macronutrients and micronutrients, particularly carbohydrates,
proteins, healthy fats, vitamins, and minerals. These nutrients are essential for energy production,
muscle mass maintenance, recovery, and immune system support, especially during intense or
multi-day physical exertion. A lack of energy, poor hydration, or an imbalanced diet can lead to
decreased performance, a higher risk of injury, and reduced enjoyment of the travel experience.
Moreover, food holds cultural and tourism value—sports tourists often explore local culinary
offerings that can also meet their dietary needs. In conclusion, nutrition in sports tourism is a
health-related consideration and a strategic tool that enables sports tourists to reach their goals,
recover efficiently, and thoroughly enjoy their travel experience. Careful planning and adaptation
of nutritional intake are essential for success and satisfaction in this growing tourism sector.

Keywords: sports tourism, sports nutrition, athletes’ energy needs, recovery and endurance,
gastronomy in tourism
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Odrziva gastronomija postaje sve vaznija u svjetlu globalnih ekoloskih, drustvenih i ekonomskih
izazova. Ona se bavi potrebom minimiziranja negativnog utjecaja prehrambenih sustava na
okolis. Kljucna komponenta ovog pristupa je koristenje kratkih lanaca opskrbe, koji smanjuju
emisije CO,, podrzavaju lokalnu proizvodnju i omogucuju bolju sljedivost i svjezinu hrane.
Ovaj rad prikazuje primjenu odrzivosti u vrhunskoj gastronomiji kroz studiju slucaja suradnje
(zmedu prestizne konobe Pelegrini s Michelinovom zvjezdicom i obiteljske mlijecne farme Ranch
4 Me, koje se nalaze u istoj regiji, Sibensko-kninskoj Zupaniji. Ovo partnerstvo pruza obostranu
korist: konoba dobiva pristup visokokvalitetnim, svjeZim mlijecnim proizvodima bez potrebe
za prijevozom na velike udaljenosti, smanjujuci svoj ekoloski otisak i osiguravajuci svjezinu.
U meduvremenu, farma osigurava stabilno trziste za svoje proizvode, dobiva vecu vidljivost i
dobiva dodatne poticaje za odrzavanje tradicionalnih metoda proizvodnje uskladenih s nacelima
odrzivosti. Analiza obuhvaca logistiku, sezonalnost, komunikaciju i zajednicke vrijednosti
izmedu konobe i farme, ilustrirajuci kako lokalna suradnja moZe posluziti kao temelj za razvoj
odrzivih gastronomskih modela. Ovi modeli ne samo da poticu odgovornost prema okolisu, vec
{ pomaZu u ocuvanju kulturnog identiteta i jacanju ekonomske otpornosti zajednice. Zakljucno,
rad naglasava da vrhunska gastronomija moZze igrati znacajnu ulogu u promicanju odrZivosti.
Pazljivim odabirom dobavljaca, odrzavanjem transparentnosti u poslovanju i{ ponudom
autenticnih kulinarskih iskustava, visoka kuhinja moZe postati zagovornik odrzivih praksi
unutar prehrambene industrije. Ovaj pristup pokazuje da vrhunska gastronomija i odrZivost
nisu suprotstavljene sile, ve¢ se mogu medusobno podrzavati i nadopunjavati.

Kljucne rijeci: odrziva gastronomija, vrhunska gastronomija, kratki lanci opskrbe, lokalni
proizvodi, ruralno-gastronomska suradnja
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SUSTAINABILITY IN FINE DINING

Sustainable gastronomy is becoming increasingly important in light of global ecological, social,
and economic challenges, as it addresses the need to minimize the negative impact of food
systems on the environment. A key component of this approach is the use of short supply chains,
which reduce CO, emissions, support local production, and enable better traceability and
freshness of food. This paper examines the application of sustainability in fine dining through
a case study of a collaboration between the prestigious Michelin-starred Pelegrini tavern and
the family-owned dairy farm Ranch 4 Me, which is located in the same region, Sibenik-Knin
county. This partnership provides mutual benefits: the tavern gains access to high-quality, fresh
dairy products without the need for long-distance transportation, thereby reducing its ecological
footprint and ensuring freshness. Meanwhile, the farm secures a stable market for its products,
gains greater visibility, and receives added incentives to maintain traditional production methods
aligned with sustainability principles. The analysis covers logistics, seasonality, communication,
and shared values between the tavern and the farm, illustrating how local collaborations can
serve as a foundation for developing sustainable gastronomic models. These models not only
promote environmental responsibility but also help preserve cultural identity and enhance the
economic resilience of the community. In conclusion, the paper emphasizes that fine dining can
play a significant role in advancing sustainability. By carefully selecting suppliers, maintaining
transparency in operations, and offering authentic culinary experiences, haute cuisine can become
an advocate for sustainable practices within the food industry. This approach demonstrates that
fine dining and sustainability are not opposing forces but can instead support and complement
one another.

Keywords: sustainable gastronomy, fine dining, short supply chains, local products, rural-
gastronomic cooperation
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IstraZivanja vezana uz podrucje turizma od svojih su pocetaka povezana s konceptom okolisa.
Meduodnos turizma i okoliSa je mnogo izraZeniji u turizmu nego u drugim sektorima gospodarstva
s obzirom da upravo okolis, u formi prirodnih resursa i/ili kulturne bastine, predstavija glavni
poticaj za turisticka putovanja. U literaturi se moze pratiti razvoj odnosa turizma i okolisa tijekom
vremena, ali { kako su razlicite discipline pristupale analizi tog meduodnosa. Istrazivanja dobivaju
zamah krajem 1980-ih godina pojavom koncepta odrzivog turizma. Pocetkom 2000-ih godina, pod
utjecajem opazanja o narusenoj ravnoteZi u prirodi, pojavljuju se sve vise rasprava i istraZivanja o
utjecaju klimatskih promjena na turizam, pri cemu su se istrazivaci bavili problemima smanjenja
utjecaja turistickih aktivnosti na klimatske promjene ali i povratnim utjecajem klimatskih
promjena na turizam kroz rastuce temperature i rastuce razine mora, nedostatak snijega,
ekstremne vremenskih dogadaje i tome slicno. Ovaj rad nastoji dati pregled razvoja literature
0 odnosu klimatskih promjena i turizma. Istrazivanja fokusirana na slucaj Hrvatske su relativno
rijetka iako postoje radovi u podrucjima geografije, ekonomike, gradevinarstva, meteorologije i
slicno koji su se bavili ovim problemima. Interdisciplinaran pristup je takoder rijedak u domacoj
literaturi ali neki su radovi sagledali problem iz podrucja vise disciplina. Cilj je dati pregled i
istaknuti postojece praznine u literaturi koje mogu biti pravci buducih istrazivanja.

Kljucne rijeci: turizam, klimatske promjene, Hrvatska
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THE IMPACT OF CLIMATE CHANGE ON TOURISM IN CROATIA:
INSIGHTS FROM THE LITERATURE

Environmental concepts have long been associated with tourism research. This relationship is
more pronounced in tourism than in other economic sectors, as natural and built environments
are key drivers of tourists’ interest in travel. The relationship between tourism and the environment
has evolved over time and has been explored by various academic disciplines. This exploration
gained significant momentum in the late 1980s with the emergence of discussions around
sustainable tourism. In the 2000s, noticeable changes in the natural world sparked increased
discussions about climate change, leading to research on mitigating tourism’s environmental
impact. Moreover, the literature has expanded to examine the reciprocal effects of climate change
on tourism, addressing concerns such as rising temperatures, sea levels, reduced snowfall, and
extreme weather events. This paper aims to provide an overview of the development of literature
at the intersection of tourism and climate issues. While research specifically focused on the
Croatian context is somewhat limited, there are studies in fields such as geography, economics,
construction, and meteorology that tackle these issues. Although interdisciplinary efforts are rare
(n the domestic context, a few research papers attempt to integrate these diverse perspectives.
The goal is to provide an overview of existing research related to Croatia and highlight gaps in
the literature that need to be addressed.

Keywords: tourism, climate change, Croatia
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Inovacije igraju kljucnu ulogu u oblikovanju odrzivosti i konkurentnosti u sektoru turizma. Kroz
detaljan pregled postojece literature, pokazuje se da inovacije ne samo da jacaju konkurentsku
poziciju, vec imaju i sve izraZeniji izravan utjecaj na odrzivi razvoj. Rad naglasava transformativni
potencijal integracije inovativnih tehnologija i procesa, koji nadilazi digitalizaciju ( optimizaciju
poslovanja. Online platforme analiziraju se kao “regulatori” potraznje, omogucavajuci prostornu i
vremensku distribuciju turistickih tokova, cime se ublaZava sezonalnost i pritisak na preopterecenu
infrastrukturu, istovremeno poticuci razvoj ruralnog turizma. UnatoC prepoznatom znacaju
inovacija, rad kriticki analizira postojece metode mjerenja inovacija u turizmu, isticuci njihovu
neadekvatnost jer promatrane inovacije cesto ostaju izvan metodoloskih okvira te samim time
ne postoje usporedivi podaci na medunarodnoj razini. Ova nemogucnost preciznog mjerenja
{ usporedbe predstavlja znacajnu prepreku za ucinkovito kreiranje ( implementaciju politika
usmjerenih na poticanje inovacija kljucnih za otpornost i dugorocnu odrzivost turizma, osobito u
svjetlu globalnih izazova poput klimatskih promjena.

Kljucne rijeci: inovacije, turizam, odrzivi razvoj, klimatske promjene, digitalizacija.
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MEASUREMENT AND THE ROLE OF INNOVATION IN BUILDING
SUSTAINABILITY IN TOURISM

Innovations play a crucial role in shaping sustainability and competitiveness in the tourism sector.
A detailed review of existing literature shows that innovations not only strengthen competitive
positions but also have an increasingly direct impact on sustainable development. This paper
emphasizes the transformative potential of integrating innovative technologies and processes,
which extends beyond digitalization and business optimization. Online platforms are analyzed
as “regulators” of demand, enabling the spatial and temporal distribution of tourist flows,
thereby mitigating seasonality and pressure on overcrowded infrastructure, while simultaneously
encouraging the development of rural tourism. Despite the recognized importance of innovations,
the paper critically analyzes existing methods for measuring innovations in tourism, highlighting
their inadequacy because observed innovations often remain outside methodological frameworks,
thus leading to a lack of comparable data at the international level. This inability to accurately
measure and compare innovations represents a significant obstacle to the effective creation and
implementation of policies aimed at fostering innovations crucial for the resilience and long-term
sustainability of tourism, especially in light of global challenges such as climate change.

Keywords: innovations, tourism, sustainable development, climate change, digitalization
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Ovaj rad razmatra rezultate aktivnosti u projektu MareSkill Ova europska inicjativa
prekogranicne suradnje izmedu lItalije i Hrvatske usmjerena je na odrzivi rast i razvoj vjestina
kako bi se podrzala pametna specijalizacija, industrijska tranzicija { poduzetnistvo u sektorima
plavog gospodarstva. Cilj projekta je osigurati bolju uskladenost potreba industrije s obrazovnim
programima kako bi se poboljsale mogucnosti zaposljavanja. Projekt traje 30 mjeseci i ima ukupni
proracun od 1.382.557,65 eura. Na temelju nedostatka vjestina u sektorima plavog gospodarstva
(dentificiranog metodologijom EDP-a i okruglim stolovima o metodama obrazovanja, razvili smo
obrazovni program koji pokriva bitna teorijska znanja i prakticne vjestine potrebne u sektoru
nautickog turizma. Program pod nazivom Odrzive prakse u nautickom turizmu s naglaskom na
skipere i zastitu okolisa prilagoden je raznolikoj publici, ukljucujuci studente, istraZivace, skipere,
osoblje marina, charter operatere i sve pojedince zainteresirane za nauticki turizam. Primarni
cili programa je unaprijediti odrzive prakse u nautickom turizmu, pripremajuci sudionike da
ucinkovito doprinesu plavom gospodarstvu. Inicijativa naglasava ekolosku odgovornost i kljucnu
ulogu skipera, promicuci odgovorne prakse unutar sektora koje su u skladu sa suvremenim
ekoloskim standardima. Do kraja programa, polaznici ¢e moci analizirati trenutne trendove u
nautickom turizmu, prepoznati vaznost zastite okolisa i suociti se s izazovima primjene odrzivih
praksi.

Kljucne rijeci: projekt MareSkill, sektor nautickog turizma, odrzive prakse, metodologija EDP-a
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Enhancing Sustainable Practices in the Nautical Tourism Sector: The
MareSkill Initiative

This paper discusses the results of the activities in the MareSkill project. This European cross-
border cooperation initiative between Italy and Croatia focuses on sustainable growth and skill
development to support smart specialization, industrial transition, and entrepreneurship in blue
economy sectors. The project aims to ensure better alignment of industry needs with educational
curricula to enhance employment opportunities. It lasts for 30 months and has a total budget
of €1,382,557.65. Based on the skill gap in blue economy sectors identified through EDP
methodology and round tables regarding methods of education, we developed an educational
program that covers essential theoretical knowledge and practical skills needed in the nautical
tourism sector. The program named Sustainable Practices in Nautical Tourism with Emphasis
on Skippers and Environmental Protection is tailored for a diverse audience, including students,
researchers, skippers, marina staff, charter operators, and all individuals interested in nautical
tourism. The primary aim of the program is to advance sustainable practices in nautical tourism,
preparing participants to contribute effectively to the blue economy. The initiative emphasizes
environmental stewardship and the critical role of skippers, promoting responsible practices within
the sector that align with contemporary environmental standards. By the end of the program,
participants will be able to analyse current trends in nautical tourism, recognise the importance
of environmental protection, and address the challenges of implementing sustainable practices.

Keywords: MareSkill project, Nautical Tourism Sector, Sustainable Practices, EDP Methodology
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U kontekstu sve vece digitalizacije i promjena u ponasanju putnika, virtualni obilasci postaju
sve znacajniji alat u promociji turistickih destinacija. Koristenjem tehnologija poput 360° videaq,
virtualne stvarnosti (VR) i prosirene stvarnosti (AR) destinacije mogu omoguciti potencijalnim
posjetiteljima da ,iskuse” prostor i atrakcije na daljinu, sto povecava interes i skracuje put do
konacne odluke o putovanju. Ove tehnologije omogucuju destinacijama da premoste geografsku
udaljenost, ali i barijere poput sezonalnosti i ogranicene pristupacnosti odredenih atrakcija. Cilj
rada je prikazati kako turisticke atrakcije mogu biti digitalno interpretirane na nacin koji doprinosi
boljoj vidljivosti i pristupacnosti destinacije, s osobitim naglaskom na vansezonska razdoblja te
prilagodbu sadrzaja za medunarodne posjetitelje. Analizom primjera dobre prakse i dostupnih
digitalnih alata, rad prikazuje kako virtualni obilasci mogu integrirati lokalne kulturne, povijesne i
prirodne elemente, stvarajuci tako autentican doZzivljaj destinacije cak i prije samog posjeta. Rad se
temelji na interdisciplinarnom pristupu koji povezuje turizam, digitalni marketing i informacijske
tehnologije cime se virtualni obilasci pozicioniraju ne samo kao promotivni alat, vec i kao vazan
segment razvoja konkurentnosti destinacije u suvremenom turistickom okruzenju.

Kljucne rijeci: virtualni obilasci, promocija destinacije, digitalni turizam, digitalni marketing
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THE ROLE OF VIRTUAL TOURS IN TOURISM PROMOTION

In the context of increasing digitalization and changes in traveller behaviour, virtual tours are
becoming an increasingly important tool for promoting tourist destinations. By using technologies
such as 360° video, virtual reality (VR), and augmented reality (AR), destinations can enable
potential visitors to “experience” spaces and attractions remotely, which boosts interest and
shortens the path to the final decision to travel These technologies allow destinations to bridge
geographical distance, as well as barriers such as seasonality and the limited accessibility of certain
attractions. The aim of this paper is to show how tourist attractions can be digitally interpreted in a
way that contributes to better visibility and accessibility of a destination, with particular emphasis
on off-season periods and the adaptation of content for international visitors. Through analysis of
best practice examples and available digital tools, the paper demonstrates how virtual tours can
integrate local cultural, historical, and natural elements, thus creating an authentic experience of
the destination even before the actual visit. The paper is based on an interdisciplinary approach
that connects tourism, digital marketing, and information technologies, positioning virtual tours
not only as a promotional tool but also as an important segment in developing a destination’s
competitiveness in the contemporary tourism environment.

Keywords: virtual tours, destination promotion, digital tourism, digital marketing
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Pojam globalizacije svojim razgranatim podrucjem djelovanja i utjecaja obuhvaca povezivanje
svih krajeva svijeta primarno u prometnom, ekonomskom [ multimedijalnom podrucju. Rezultat
takvih globalnih dogadanja je izloZzenost modernog covjeka podrucjima vlastitog interesa koja
Je odrziva uz par klikova koristeci uredaje koji su posljedica napretka na tehnoloskom podrucju.
Industrija koja biljeZi znacajan jaz u odnosu na svoj izgled s pocetka 21. stoljeca je industrija
turizma te sektori s kojima je u stalnom doticaju kako bi kreirali, obogatili i prilagodili svoju
ponudu zahtjevima i motivima modernog turista. Svi turisticki segmenti koristeci dostupne web
alate koji su na bilo koji nacin vezani za industriju putovanja samostalno mogu isplanirati itinerar
na temelju svojih preferencija i u vlastitom angaZzmanu za manje novca boraviti u bilo kojoj od
svjetskih destinacija. Naizgled idealne mogucnosti u oc¢ima strastvenih putnika kao rezultat imaju
{ negativne posljedice koje se u najvecoj mjeri odrazavaju na popularne receptivne destinacije.
Nepravilna vremenska i prostorna rasporedenost turista u destinaciji uzroci su najveceg problema
u suvremenom turistickom svijetu — prekomjernog turizma koji kao posljedicu nema samo
nezadovoljstvo samog turista koji u moru drugih turista stjece iskrivljenu percepciju o destinaciji,
vec se nezadovoljstvo ocituje [ kod lokalnog stanovnistva te svih subjekata koji su na bilo koji
nacin ukljuceni u kreiranje turisticke ponude destinacije. U ovom radu prezentiran je problem
prekomjernog turizma u destinacijama koje su najizloZenije ovom negativnom trendu, utvrden
Je stadij prekomjernog turizma, uzroci njegovog nastanka i sirenja te su predstavljena konkretna
rjeSenja [ strategije za njegovo suzbijanje i valorizaciju uzimajuci 3 tipa destinacija kao uzorak:
avio destinacije, destinacije pod UNESCO zastitom te kruzing destinacije.

Kljucnerijeci: prekomjerniturizam, posljedice turizma, turisticka destinacija, strategije upravljanja
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OVERTOURISM IN SELECTED TOURIST DESTINATIONS - STATUS AND
PERSPECTIVES

The concept of globalization, with its extensive scope of action and influence, encompasses the
connection of all parts of the world, primarily in the areas of transport, economy and multimedia.
The result of such global events is the exposure of modern man to areas of one's own interest,
which is sustainable with a few clicks using devices that are a consequence of advances in the
technological field. An industry that has recorded a significant gap compared to its appearance
at the beginning of the 21st century is the tourism industry and the sectors with which it is in
constant contact in order to create, enrich and adapt its offer to the demands and motives of the
modern tourist. All tourist segments, using available web tools that are in any way related to
the travel industry, can independently plan an itinerary based on their preferences and, in their
own efforts, stay in any of the world's destinations for less money. Seemingly ideal opportunities
in the eyes of passionate travelers also have negative consequences, which are mostly reflected
in popular receptive destinations. The irregular temporal and spatial distribution of tourists in a
destination is the cause of the biggest problem in the modern tourist world — overtourism, which
results not only in the dissatisfaction of the tourist, who, in a sea of other tourists, acquires a
distorted perception of the destination, but also in the dissatisfaction of the local population and
all subjects who are in any way involved in creating the tourist offer of the destination. This paper
presents the problem of overtourism in destinations that are most exposed to this negative trend,
determines the stage of overtourism, the causes of its emergence and spread, and presents specific
solutions and strategies for its suppression and valorization, taking 3 types of destinations as a
sample: airline destinations, destinations under UNESCO protection, and cruising destinations.

Keywords: overtourism, consequences of tourism, tourist destination, management strategies
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Ovaj rad predstavlja praktican pristup koristenju infrastrukture kao koda (laC) u akademskom
okruzenju kroz koristenje Pulumija i AWS-a. laC je moderna DevOps praksa koja omogucuje
definiranje i upravljanje infrastrukturom putem koda, a ne rucnih procesa ili grafickih sucelja.
Omogucuje automatizaciju, dosljednost i ponovljivost u implementaciji cloud resursa. To su kljucne
prednosti za nastavnike koji upravljaju dinamicnim tehnickim okruZenjima. Rad pokazuje kako
nastavnici mogu automatizirati pruzanje pojedinacnih cloud okruzenja za studente integrirajuci
Pulumi s TypeScriptom za upravljanje AWS infrastrukturom. Rad se fokusira na stvaranje izoliranih
EC2 instanci za svakog studenta ili studentsku grupu, na temelju unaprijed definiranog popisa.
Ove instance sluZe kao namjenska okruZenja dostupna putem SSH-a, omogucujuci kontrolirano i
ponovljivo postavljanje za cloud zadatke, razvoj ili eksperimentiranje. Iskoristavanjem Pulumijeve
sposobnosti koristenja programskih jezika opce namjene, implementacija nudi fleksibilnu
[ programsku metodu za skaliranje infrastrukture prema potrebama ucionice. To ne samo da
pojednostavljuje postavljanje laboratorijskih okruZenja, vec se i uskladuje s modernim DevOps
praksama s kojima ce se studenti vjerojatno susresti u industriji. Zakljucno, rad ilustrira kako laC
moZe pojednostaviti izvodenje tecajeva, smanjiti rucne troskove i pruZiti studentima prakticno
iskustvo u stvarnim okruZenjima u oblaku.

Kljucne rijeci: Infrastruktura kao kod, Pulumi, AWS, EC2, TypeScript, Automatizacija u oblaku

84

BOOK OF ABSTRACTS ‘ ;

Automating Student Environments with Pulumi and AWS: An laC
Approach in Education

This paper presents a practical approach to using Infrastructure as Code (laC) in an academic setting
through the use of Pulumi and AWS. laC is a modern DevOps practice that allows infrastructure
to be defined and managed through code rather than manual processes or graphical interfaces.
It enables automation, consistency, and repeatability in deploying cloud resources. These are
key benefits for educators managing dynamic technical environments. The paper demonstrates
how educators can automate the provisioning of individual cloud environments for students
by integrating Pulumi with TypeScript to manage AWS infrastructure. The work focuses on the
creation of isolated EC2 instances for each student or student group, based on a predefined list.
These instances serve as dedicated environments accessible via SSH, enabling a controlled and
repeatable setup for cloud-based assignments, development, or experimentation. By leveraging
Pulumi’s ability to use general-purpose programming languages, the implementation offers a
flexible and programmatic method for scaling infrastructure according to classroom needs. This
not only simplifies the setup of lab environments but also aligns with modern DevOps practices
that students are likely to encounter in industry. In conclusion, the paper illustrates how laC
can streamline course delivery, reduce manual overhead, and provide students with hands-on
experience in real-world cloud environments.

Keywords: Infrastructure as Code, Pulumi, AWS, EC2, TypeScript, Cloud Automation
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Vecina modernih web aplikacija zahtijeva pohranu i pristup podacima u relacijskim bazama
podataka. Najcesce koristena arhitektura za takve aplikacije je viseslojna (n-slojna) arhitektura, u
kojoj vaznu ulogu ima sloj pristupa podacima (engl. data access layer). Pri razvoju web aplikacija
u programskom jeziku Java, uobicajeno je koristiti neki od Spring razvojnih okvira, poput Spring
Boota. Spring nudi viSe rjeSenja za implementaciju sloja pristupa podacima kroz svoju Spring
Data obitelj projekata, a jedno od najcesce koristenih je Spring Data JPA. Kao i svako drugo
rjeSenje, i Spring Data JPA ima svoje prednosti i nedostatke, a njegov izbor ovisi o zahtjevima
aplikacije i preferencijama programera. U sklopu istrazivanja analizirane su mogucnosti i nacini
koristenja razlicitih znacajki Spring Data JPA-a, ukljucujuci konkretne primjere Java izvornog koda,
upite prema bazi podataka i mjerenje performansi. Takoder je provedena usporedba sa slicnim
rjeSenjima iz Spring okvira za rad s relacijskim bazama podataka. Rezultati analize pokazali su da
Spring Data JPA ima znatno vise prednosti nego nedostataka te se pokazao kao optimalan izbor
za vecinu Java web aplikacija temeljenih na Spring okviru. Njegove glavne prednosti ukljucuju
mogucnost kreiranja repozitorija bez potrebe za pisanjem izvornog koda, opce smanjenje kolicine
koda potrebnog za rad s bazom podataka te automatsko generiranje SQL upita.

Kljucne rijeci: Spring Data JPA, Java, web aplikacija, relacijska baza podataka, sloj pristupa
podacima
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ANALYSIS OF THE BENEFITS OF USING THE SPRING DATA JPA
PROJECT IN JAVA WEB APPLICATIONS FOR THE DATA ACCESS LAYER
OF A RELATIONAL DATABASE

Most modern web applications require storing and accessing data in relational databases.
The most used architecture for such applications is multi-layer (n-layer) architecture, in which
the data access layer plays an important role. When developing web applications in the Java
programming language, it is common to use one of the Spring development frameworks, such
as Spring Boot. Spring offers multiple solutions for implementing the data access layer through
its Spring Data family of projects, and one of the most widely used is Spring Data JPA. Like any
other solution, Spring Data JPA has its pros and cons, and its choice depends on the application’s
requirements and the developer’s preferences. As part of the research, the possibilities and ways
of using various features of Spring Data JPA were analyzed, including concrete examples of Java
source code, database queries and performance measurement. A comparison was also made
with similar solutions from the Spring framework for working with relational databases. The
results of the analysis showed that Spring Data JPA has significantly more advantages than
disadvantages and proved to be the optimal choice for most Java web applications based on
the Spring framework. Its main advantages include the ability to create a repository without the
need to write source code, a general reduction in the amount of code required to work with the
database, and the automatic generation of SQL queries.

Keywords: Spring Data JPA, Java, web application, relation database, data access layer
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Digitalna inkluzija postaje sve vazniji cimbenik drustvene jednakosti, posebno za ranjive skupine
poput osoba srednje i starije Zivotne dobi te stanovnika ruralnih podrucja i otoka. U sklopu
trogodisnjeg projekta Digitalna.hr, koji je financiran iz Europskog socijalnog fonda, provedeno je
opsezno znanstveno istraZivanje s ciliem ispitivanja potreba ovih skupina u kontekstu digitalne
inkluzije. IstraZivanje je provedeno u okviru Radne skupine za digitalno gradanstvo, s fokusom na
razvoj digitalne i informacijske pismenosti, promicanje sigurnog i kreativnog koristenja digitalnih
tehnologija te osiguravanje ukljucivog pristupa digitalnim medijima. Za potrebe ovog strucnog
clanka analizirano je 531 ispravno ispunjen upitnik, prikupljen metodom snjeZne grude u Cetiri
regije Republike Hrvatske. Upitnik se temelji na validiranom instrumentu koji obuhvaca dimenzije
pristupa, koristenja digitalnih tehnologija i usluga te razinu medijske i digitalne pismenosti. Ciljevi
(C1-C3) ovog rada usmjereni su na: C - istraZiti razinu medijske pismenosti ispitanika na temelju
navika u pretrazivanju, evaluaciji i dijeljenju informacija na internetu; C2 - utvrditi digitalne navike
{ razinu digitalne pismenosti u svakodnevnoj upotrebi internetskih traZilica, komunikacijskih i
drugih alata;  C3 - utvrditi interese i potrebe za razvojem digitalne pismenosti, osobito u podrucju
stvaranja digitalnog sadrZaja. Strucni doprinos ovog rada proizlazi iz potrebe za podizanjem svijesti
o digitalnim potrebama i razini digitalnih vjestina ranjivih skupina obuhvacenih istrazivanjem. U
kontekstu sve vece potrebe za digitalnom ukljucenosti i ubrzanog razvoja umjetne inteligencije,
kljucno je osnaZiti ove skupine kako bi mogle aktivno, sigurno i samouvjereno sudjelovati u
digitalnom drustvu. Rezultati istraZivanja pruZaju osnovu za oblikovanje edukativnih aktivnosti
[ strategija oblicima koji su dostupni i bliski ranjivim skupinama obuhvacenim istrazivanjem, s
ciliem smanjenja digitalnog jaza i jacanja njihove digitalne i drustvene ukljucenosti.

Kljucne rijeci: medijska pismenost; digitalna pismenost; ranjive skupine; digitalna inkluzija
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Enhancing Digital and Media Literacy among Vulnerable Groups:
Findings from the Digitalna.hr Project

Digital inclusion is becoming an increasingly important factor for social equality, especially for
vulnerable groups such as middle-aged and elderly people, as well as inhabitants of rural areas
and islands. As part of the three-year Digitalna.hr project, which is funded by the European
Social Fund, extensive scientific research was carried out to investigate the needs of these groups
with regard to digital inclusion. The research was conducted as part of the Digital Citizenship
Working Group, which focussed on developing digital and information literacy, promoting the
safe and creative use of digital technologies and ensuring inclusive access to digital media. For
the purposes of this specialised article, 531 correctly completed questionnaires were analysed,
which were collected using the snowball method in four regions of the Republic of Croatia. The
survey is based on a validated instrument that includes dimensions of access, use of digital
technologies and services, and level of media and digital literacy. The objectives (O1-3) of this
thesis focus on O1: investigating the level of media literacy of respondents based on habits in
searching for, evaluating and sharing information on the Internet; O2: identifying digital habits
and level of digital literacy in everyday use of Internet search engines, communication and other
tools; and O3: identifying interests and needs for the development of digital literacy, especially
(n the area of digital content creation. The professional contribution of this paper stems from
the need to raise awareness of the digital needs and skill levels of the vulnerable groups covered
by the research. In the context of increasing digital inclusion and the accelerated development
of artificial intelligence, it is crucial to empower these groups to participate actively, safely and
confidently in the digital society. The research findings provide a basis for designing educational
activities and strategies in formats that are accessible to and close to the vulnerable groups
covered by the research, with the aim of reducing the digital divide and strengthening both their
digital and social inclusion.

Keywords: media literacy; digital literacy; vulnerable groups; digital inclusion
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Trgovina, kao jedna od najstarijih gospodarskih djelatnosti, od svojih zacetaka biljeZi kontinuirani
razvoj. Od prvotne razmjene dobara, koja je uvodenjem novca prerasla u organiziranu prodaju,
trgovina se postupno transformirala u suvremeni oblik poslovanja. Danas trgovinske aktivnosti sve
manje ovise o fizickoj prisutnosti prodavaonice, prodajnog osoblja i izravhom kontaktu s kupcem,
zahvaljujuci intenzivnoj digitalizaciji poslovnih procesa. Razvoj interneta, racunalnih tehnologija
{ web preglednika omogucio je nastanak elektronicke trgovine (e-trgovine), koja omogucava
kupnju ( prodaju putem internetskih platformi koristeci stolna i prijenosna racunala. Daljnjim
tehnoloskim napretkom razvila se mobilna trgovina (m-trgovina), koja omogucuje obavljanje
trgovackih transakcija u bilo kojem trenutku i s bilo kojeg mjesta koristenjem mobilnih uredaja.
U ovom se radu, temeljem pregleda relevantne literature i provedenog anketnog istraZivanja,
analizira percepcija i ponasanje potrosaca, s posebnim naglaskom na pripadnike generacija Z i Y,
u kontekstu koristenja mobilne trgovine.

Kljucne rijeci: mobilna trgovina, Generacija Y, Generacija Z, online kupovina, mobilne aplikacije
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ANALYSIS OF MOBILE COMMERCE USAGE AMONG GENERATIONS Y
AND Z

Commerce, as one of the oldest economic activities, has continuously evolved since its inception.
From the initial exchange of goods, which with the introduction of money transformed into
organized trade, commerce has gradually developed into its modern form. Today, commercial
activities increasingly operate independently of physical store presence, sales staff, or direct contact
with customers, driven by the intensive digitalization of business processes. The development
of the internet, computer technologies, and web browsers enabled the emergence of electronic
commerce (e-commerce), facilitating the purchase and sale of goods and services via online
platforms using desktop and laptop computers. Further technological advancements led to the
development of mobile commerce (m-commerce), allowing trading transactions to be carried
out at any time and from any location using mobile devices. This paper, based on a review of
relevant literature and a conducted survey, analyzes consumer perceptions and behaviors, with a
particular focus on members of Generations Z and Y, in the context of mobile commerce usage.

Keywords: m-commerce, Generation Y, Generation Z, online shopping, mobile applications
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Nedovoljno povjerenja i transparentnosti u upravljanju kvalitetom u brodogradnji dugo je bio
kritican izazov, smanjujuci poboljsanje kvalitete u raznim procesima. Postojece informacijske
tehnologije Cesto ne ispunjavaju zahtjeve za nepromjenjive, sljedive itransparentne zapise o kvaliteti
koji su Cesto centralizirani. Kako bi se rijesio ovaj problem, ova studija predlaZe sustav upravljanja
informacijama o kvaliteti temeljen na blockchainu koristeci Hyperledger Fabric tehnologiju i
pametne ugovore za poboljsanje procesa upravljanja kvalitetom u brodogradnji. Sustav osigurava
sigurnost podataka, autenticnost ( ucinkovitost u pracenju procesa i aktivnosti povezanih s
kvalitetom, ukljucujuci tehnicke specifikacije, nabavu materijala, prijevoz, montazu, inspekcije
{ konacnu primopredaju proizvoda. Upravljanje kvalitetom olaksava se dizajnom konzorcijskog
blockchain okvira, gdje se ispituju dopustenja za informacije i mehanizmi upravljanja Zivotnim
ciklusom. Studija detalino opisuje mehanizam konsenzusa usvojen za ublaZavanje prijevare s
informacijama i uvodi automatiziranu provjeru uskladenosti pomocu pametnih ugovora kako bi
se osiguralo da se ispunjavaju zahtjevi kvalitete ( regulatorni standardi integriranjem blockchain
tehnologije u osiguranje kvalitete u brodogradnji te pokazuje kako distribuirani sustavi registra
mogu poboljsati Zivotni ciklus upravljanja kvalitetom. Takoder, uloga blockchaina u operacijama
lanca opskrbe u brodogradnji trebala bi smanjiti ovisnosti o trecim stranama, poboljsati
sigurnost podataka i povecati ukupnu ucinkovitost procesa. Decentralizirana i nepromjenjiva
priroda blockchaina osigurava da svi dionici imaju pristup specificnim dopustenim provjerenim
informacijama, smanjujuci odstupanja i poboljsavajuci procese donosenja odluka. PredloZeno
rjesenje kao dokaz koncepta ukazuje na to da sustavi za upravljanje kvalitetnim informacijama
temeljeni na blockchainu imaju potencijal znacajno poboljsati osiguranje kvalitete i uskladenost
s propisima u brodogradnyji, sto dovodi do poboljSanog integriteta proizvoda i sustava.

Kljucne rijeci: Blockchain, IS za upravljanje kvalitetom, brodogradnja, Hyperledger Fabric,
pametni ugovori
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Blockchain-based Quality Information Management System in
Shipbuilding

The insufficiency of trust and transparency in shipbuilding quality management has long
been a critical challenge, decreasing the improvement of quality performance across various
processes. Existing information technologies often fail to meet the requirements for immutable,
traceable, and transparent quality information records which are often centralized. To address
this issue, this study proposes a blockchain-based quality information management system using
Hyperledger Fabric technology and smart contracts to enhance the shipbuilding industry’s quality
management processes. The system ensures data security, authenticity, and efficiency in tracking
quality-related processes and activities, including technical specifications, material procurement,
transportation, assembly, inspections, and final handover of the product. Quality management
(s facilitated through the design of a consortium blockchain framework, where information
permissions and lifecycle governance mechanisms are examined. The study details the consensus
mechanism adopted to mitigate information fraud and introduces automated compliance
checking using smart contracts to ensure that quality requirements and regulatory standards are
met by integrating blockchain technology into shipbuilding quality assurance and demonstrates
how distributed ledger systems can improve the quality management lifecycle. Also, the role of
blockchain in supply chain operations in shipbuilding should reduce third-party dependencies,
improve data security, and increase overall process efficiency. Blockchain's decentralized and
immutable nature ensures that all stakeholders have access to specific permitted verified
information, reducing discrepancies and improving decision-making processes. The proposed
solution as a proof of concept, indicates that blockchain-based quality information management
systems have the potential to significantly enhance quality assurance and regulatory compliance
in shipbuilding, leading to improved product and system integrity.

Keywords: Blockchain, quality management IS, shipbuilding, Hyperledger Fabric, smart contracts
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S rastucom zabrinutoscu zbog klimatskih promjena i predanoscu Europske unije smanjenju emisija
staklenickih plinova, kljucno je razumjeti i trenutne obrasce emisija i njihove potencijalne buduce
putanje. Ova studija predstavlja analizu emisija staklenickih plinova u drzavama clanicama EU
temeljenu na podacima, koristeci tehnike klasteriranja i regresije. Klasteriranje grupira zemlje
na temelju slicnosti u njihovim razinama emisija { povezanim pokazateljima. Ovaj pristup
nenadziranog ucenja pomaZe u identificiranju strukturnih i regionalnih obrazaca, pruzajuci uvid
u raznolikost profila emisija unutar EU. Rezultirajuci klasteri sluze kao osnova za usporedbu
zemalja sa zajednickim karakteristikama [ mogu informirati preporuke politika specificne za
regiju. Istovremeno se provodi regresijska analiza kako bi se istraZili trendovi emisija i modelirali
potencijalni buduci razvoji. Analizom povijesnih podataka cilj nam je procijeniti buduce razine
emisija u razlicitim scenarijima, doprinoseci boliem razumijevanju kako bi se emisije mogle
razvijati u nadolazecim godinama. Ovaj prediktivni aspekt nadopunjuje rezultate klasteriranja
povezivanjem strukturnih slicnosti s vremenskom dinamikom. Ova integrirana metodologija
ne samo da nudi interpretabilnost i transparentnost rezultata, vec i pokazuje fleksibilnost,
omogucujuci prilagodbe na temelju novih podataka i trendova. U konacnici, ovaj robusni okvir
poboljsava nasu sposobnost analize i rjesavanja podataka o okoliSu, doprinoseci informiranim
procesima donosenja odluka i formuliranju ucinkovitih klimatskih politika diliem Europe.

Kljucne rijeci: emisije staklenickih plinova, klasteriranje, regresijsko modeliranje
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Data-Driven Analysis and Modeling of Greenhouse Gas Emissions
Across EU Member States

With growing concerns about climate change and the European Union’s commitment to reducing
greenhouse gas (GHG) emissions, it is crucial to understand both current emission patterns and
their potential future trajectories. This study presents a data-driven analysis of greenhouse
gas emissions across EU member states, employing clustering and regression techniques.
Clustering groups countries based on similarities in their emission levels and related indicators.
This unsupervised learning approach helps identify structural and regional patterns, providing
insights into the diversity of emission profiles within the EU. The resulting clusters serve as a
basis for comparing countries with shared characteristics and may inform region-specific policy
recommendations. Simultaneously, regression analysis is performed to investigate emission trends
and model potential future developments. By analyzing historical data, we aim to estimate future
emission levels under various scenarios, contributing to a better understanding of how emissions
may evolve in the coming years. This predictive aspect complements the clustering results by
linking structural similarities to temporal dynamics. This integrated methodology not only offers
interpretability and transparency in the results but also demonstrates flexibility, allowing for
adjustments based on emerging data and trends. Ultimately, this robust framework enhances our
ability to analyze and address environmental data, contributing to informed decision-making
processes and the formulation of effective climate policies across Europe.

Keywords: Greenhouse Gas Emissions, Clustering, Regression Modeling
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S porastom razine digitalizacije drustva povecava se i broj prijetnji koje mogu ugroziti sigurnost
sustava. Najveci broj tih prijetnji dolazi preko interneta, iako moramo biti svjesni da internet
nije jedini kanal napada. Organizacije i pojedinci suocavaju se s ozbiljnim rizicima koji mogu
ugroziti poslovanje i privatnost, stoga osiguravanje odgovarajuce razine kiberneticke sigurnosti
postaje kljucni aspekt svakog informacijskog sustava. Kiberneticki napadi su sofisticiraniji, a
Steta koju mogu uzrokovati sve je veca. Svijest o vaznosti kiberneticke sigurnosti polako raste,
no izazov je kako educirati buduce strucnjake u tom podrucju. Danas su organizacije suocene
s nedovoljnim brojem strucnjaka iz podrucja sigurnosti, a potreba za njima svakodnevno raste.
Fakulteti i obrazovne institucije koje bi trebale obrazovati trazeni kadar suocavaju se s problemom
nedostatka infrastrukture i potrebnih resursa za simulaciju kompleksnih kibernetickih napada i
testiranje ucinkovitih rjesenja. Prakticno iskustvo kljucno je za razumijevanje stvarnih prijetnji i
nacina kako efikasno odgovoriti na njih. Zbog toga je vazno pronaci rjeSenja koja omogucuju
studentima da kroz simulacije steknu relevantno iskustvo. U tom kontekstu, alati poput mrezZnih
simulatora i virtualnih mreznih uredaja postaju veoma vazni, jer omogucuju simulaciju stvarnih
scenarija napada u kontroliranom okruZenju koje hardverski nije previse zahtjevno. Cilj ovog
projekta je pruziti mogucnost stiecanja iskustva studentima, upisanim na kolegije cija je tema
racunalna sigurnost i sigurnost informacijskih sustava, kroz prakticne simulacije napada i njihovih
mitigacija u sustavu koji je izvediv u okruzenju mreznog simulatora GNS3 koristeci virtualni
mrezni vatrozid pfSense. Na ovaj nacin studenti mogu bolje razumjeti procese koje je potrebno
provesti kako bi se zastitili sustave, te razviti vjestine koje su kljucne za odgovor na sve slozenije
kiberneticke prijetnje.
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CREATING A SIMULATION ENVIRONMENT FOR THE PURPOSE OF
TESTING AGAINST CYBERATTACKS USING THE GNS3 NETWORK
SIMULATOR AND THE PFSENSE VIRTUAL FIREWALL

With the increasing level of digitalisation in society, the number of threats that can compromise
system security is also rising. Most of these threats come via the internet, although we must be
aware that the internet is not the only attack vector. Organisations and individuals face serious risks
that can endanger business operations and privacy, making it essential to ensure an appropriate
level of cyber security. Cyberattacks are becoming more sophisticated, and the damage they
can cause is growing. Awareness of the importance of cyber security is gradually increasing,
but the challenge remains in how to educate future experts in this field. Today, organisations
are facing a shortage of security professionals, and the demand for them is growing every day.
Universities and educational institutions that are expected to train these future professionals
are struggling with a lack of infrastructure and the necessary resources to simulate complex
cyber attacks and test effective solutions. Practical experience is crucial for understanding real-
world threats and how to respond to them effectively. Therefore, it is important to find solutions
that allow students to gain relevant experience through simulations. In this context, tools such
as network simulators and virtual network devices become very important, as they allow the
simulation of real attack scenarios in a controlled environment that is not too demanding in
terms of hardware. The aim of this project is to provide students, enrolled in courses focused on
computer security and information systems security, with the opportunity to gain experience
through practical simulations of attacks and their mitigations in a system implemented within
the GNS3 network simulator environment using the pfSense virtual firewall. In this way, students
can better understand the processes necessary to protect systems and develop the skills that are
crucial for responding to increasingly complex cyber threats.

Keywords: virtualization, cybersecurity, firewall, GNS3, pfSense, Suricata
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Danasnji poslovni subjekti, kako bi sto uspjesnije obradili poslovne procese, vecinom koriste
ERP sustave. ERP je sloZeni softverski sustav koji digitalno prati sve implementirane procese
unutar jedne poslovne organizacije. Na taj nacin omogucuje centralizirani { ucinkovit nadzor
sustava te uspjesno izvodenje poslovnih zadataka. ERP sustavi u pravilu su integrirani na
razini jednog poslovnog subjekta i ne prelaze njegove okvire. Komunikacija izmedu poslovnih
subjekata vecinom nije obuhvacena ERP-om, vec se koriste vanjski alati koji imaju nisku razinu
integracije s postojecim ERP-om ili ako su integrirani, nisu uskladeni na isti nacin u razlicitim ERP
rjesenjima. To u pravilu dovodi do sporije digitalne komunikacije izmedu poslovnih subjekata,
odnosno njihovih ERP sustava, pri cemu se Cesto koriste rjeSenja koja uopce nisu integrirana
u ERP sustave. Kako bi se unaprijedila komunikacija izmedu razlicitih ERP rjesenja, razvijena
su rjesenja za elektronicku razmjenu dokumenata, temeljena na definiranim standardima, Sto
omogucuje njihovu Citljivost s obje strane i osigurava uspjesnu dvosmjernu komunikaciju. Jedno
od najpoznatijih rieSenja je EDI (Electronic Data Interchange). EDI je skup pravila prema kojima
su definirani osnovni poslovni dokumenti koji se razmjenjuju izmedu poslovnih subjekata. EDI
sustav omogucuje razmjenu digitalnih dokumenata izmedu proizvodaca (dobavljaca), logistickih
tvrtki, kupaca i platnih institucija poput banaka. Pomocu standariziranih EDI dokumenata
moguce je u potpunosti provesti proces razmjene dokumenata izmedu razlicitih poslovnih
sustava. EDI omogucuje automatsku, brzu i tocnu razmjenu podataka, poput narudzbenica,
racuna, otpremnica, cjenika, odobrenja i ugovora, bez potrebe za fizickim papirima. Moguce je
koristiti sve dostupne dokumente ili samo one koji su potrebni za odredeni poslovni proces. Kako
se podaci unose izravno u poslovne sustave, EDI smanjuje mogucnost ljudskih pogresaka, cime se
postiZu znacajne vremenske i financijske ustede. EDI razmjena uvelike smanjuje upotrebu drugih
tehnologija koje energetski nisu ciste i na taj nacin je ovaj korak istovremeno i zelena tranzicija.
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EDI INTEGRATION IN EXISTING ERP

Today’s businesses, in order to manage their processes as efficiently as possible, mostly use ERP
systems. ERP is a complex software system that digitally tracks all implemented processes within
a business organization. In this way, it enables centralized and efficient system monitoring and
successful execution of business tasks. ERP systems are typically integrated at the level of a single
business entity and do not go beyond its boundaries. Communication between business entities
is generally not covered by the ERP system; instead, external tools are used, which often have a
low level of integration with the existing ERRE or if they are integrated, they are not standardized
across different ERP solutions. This typically leads to slower digital communication between
business entities and their ERP systems, often relying on solutions that are not integrated into
ERP systems at all. To improve communication between different ERP solutions, electronic data
interchange solutions have been developed based on defined standards, which ensures document
readability on both ends and enables successful two-way communication. One of the most well-
known solutions is EDI (Electronic Data Interchange). EDI is a set of rules that define the basic
business documents exchanged between business entities. An EDI system enables the exchange
of digital documents between manufacturers (suppliers), logistics companies, customers, and
financial institutions such as banks. With standardized EDI documents, it is possible to fully
implement the process of document exchange between different business systems. EDI allows for
automatic, fast, and accurate exchange of data such as purchase orders, invoices, delivery notes,
price lists, approvals, and contracts, without the need for physical paper. All available documents
or only those necessary for a specific business process can be used. Since the data is entered
directly into business systems, EDI reduces the possibility of human error, resulting in significant
time and cost savings. EDI exchange also significantly reduces the use of other technologies that
are not environmentally friendly, making this step part of the green transition.

Keywords: EDI, digitalization, documents, ERP
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U ovom radu prikazano je modeliranje lokalno implementiranih sustava informacijske tehnologije
visoke dostupnosti. Takvi sustavi primjereni su za lokacije s ogranicenom dostupnosti usluge
sirokopojasnog pristupa Internetu poput brodova, naftnih platformi, gradilista infrastrukturnih
objekata i slicno. Pri dizajnu takvih sustava primjenjuje se princip sistemskog inzenjerstva s ciliem
postizanja ucinkovitog upravljanja i odrzavanja IT sustava. Obuhvacene su sve faze Zivotnog
ciklusa sustava: provodenje analize projektnog zahtjeva, izrada projekta, implementacija sustava,
proces testiranja, planiranje odrzavanja i optimizacije. Pri projektiranju sustava visoke dostupnosti
posebno je naglasen koncept redundancije kriticnih komponenti poput posluZitelja, vatrozida,
mreznih preklopnika ( napajanja. Upotrebom klasterske arhitekture sustavi su otporni na
djelomicne kvarove i prekid rada pojedinih komponenti. Primjenom skalabilnosti i modularnosti
osigurava se mogucnost jednostavnije nadogradnje sustava bez degradacije stabilnosti. Analizom
rizika, modeliranjem potencijalnih tocaka zastoja i( izradom plana oporavka u slucaju vecih
kvarova ili katastrofa dodatno se doprinosi povecanju pouzdanosti sustava. Automatizacija
nadzora performansi te pravovremeno otkrivanje i otklanjanje gresaka kljucni su za odrZzavanje
sustava visoke dostupnosti. Testiranjem u simuliranim uvjetima vrsi se provjera funkcionalnosti
prije produkcijske primjene sustava. Uz primjenu principa sistemskog inZenjerstva, lokalno
implementirani IT sustavi postizu visoku pouzdanost i dostupnost, narocito u okruzenjima s
ogranicenom ili nikakvom dostupnosti informatickih usluga u oblaku. Takoder, postize se visoka
razina kontrole, sigurnosti i prilagodljivosti specificnim zahtjevima korisnika. Ovim pristupom
izgraduje se stabilna i robusna lokalna IT infrastruktura.
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APPLICATION OF SYSTEMS ENGINEERING PRINCIPLES IN THE
DESIGN OF LOCALLY IMPLEMENTED HIGH AVAILABILITY IT SYSTEMS

This paper presents the modeling of locally implemented high availability information technology
systems. Such systems are suitable for locations with limited availability of broadband Internet
access services, such as ships, oil platforms, infrastructure construction sites, and the like. When
designing such systems, the principles of systems engineering are applied with the aim of achieving
efficient management and maintenance of IT systems. All phases of the system life cycle are covered:
conducting a project requirement analysis, project development, system implementation, testing
process, maintenance and optimization planning. When designing high availability systems, the
concept of redundancy of critical components such as servers, firewalls, network switches, and
power supplies is particularly emphasized. By using cluster architecture, systems are resistant to
partial failures and interruptions in the operation of individual components. The use of scalability
and modularity ensures the possibility of simpler system upgrades without degrading stability.
Risk analysis, modeling potential points of failure, and creating a recovery plan in the event
of major failures or disasters further contribute to increasing system reliability. Automation of
performance monitoring and timely detection and correction of errors are key to maintaining a
highly available system. Testing in simulated conditions verifies functionality before the system is
deployed in production. By applying the principles of systems engineering, locally implemented
IT systems achieve high reliability and availability, especially in environments with limited or
no availability of cloud computing services. They also achieve a high level of control, security,
and adaptability to specific user requirements. This approach builds a stable and robust local IT
infrastructure.

Keywords: High Availability (HA), Systems Engineering, IT System
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Potraznja za full-stack JavaScript programerima raste jer tvrtke traZze strucnjake koji mogu
raditi na oba aspekta razvoja - korisnickom sucelju i posluZitelju. Kao odgovor na to, sveucilista
{ obrazovne institucije suocavaju se s izazovom kreiranja prakticnih programa koji studentima
pomaZzu razvitivjestine potrebne za trzZiste rada. Ovaj clanak opisuje kako se pristupilo problematici
dizajniranja full-stack JavaScript kurikuluma na Strucnom diplomskom studiju Primijenjenog
racunarstva na SveuciliSnom Odjelu za Strucne studije, Sveucilista u Splitu. lako su tehnologije
poput JavaScripta, Node.js, Expressa, Reacta i MongoDB-a vazni alati u razvoju modernih web
aplikacija, cilj kurikuluma ne bi trebao biti usmjeren samo na svladavanje tih tehnologija. Buduci
da se tehnologije brzo mijenjaju i zastarijevaju, dugorocno gledano, vaznije je staviti naglasak
na razumijevanje temelja web razvoja, nego poznavanje konkretnih alata. Kako bi se to postiglo,
prilikom kreiranja kurikuluma naglasak je stavljen na vaznost nastavnih strategija koje pomazu
studentima da zaista razumiju osnovne koncepte. Glavni dio ovog pristupa je ucenje kroz izradu
projekta, gdje studenti stjecu prakticno iskustvo rjeSavanja stvarnih problema. Ova metoda potice
suradnju, upoznavanje s realnim radnim procesima te razvija vjestinu istrazivanja i nadogradnje
vec postojecih rjesenja, kao i izradu vlastitih. Cilj je stvoriti obrazovni put koji je praktican i
prilagodljiv buducim promjenama. Studenti ne uce samo kako izraditi aplikacije, vec i kako razviti
snazne temelje koji ce im omoguciti laksu prilagodbu novim tehnologijama.
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CURRICULUM DESIGN FOR MODERN WEB APPLICATION
DEVELOPMENT

The need for full-stack JavaScript developers is growing as companies look for professionals who
can work on both server-side and the user interface development. In response, universities and
educational institutions are challenged to create practical programs that help students develop
the skills required for the current job market. This article presents how an effective full-stack
JavaScript curriculum was designed at Professional Graduate Study Programme of Applied
Computing at the University Department of Professional Studies of the University of Split.
Technologies like JavaScript, Node.js, Express, React, and MongoDB are essential for building
modern web applications, but the curriculum should focus on more than just these tools. As
frameworks evolve and become obsolete, it is the deeper understanding of web development
principles that truly prepares students for the future. To achieve this, the article focuses on the
importance of teaching strategies that help students truly understand core concepts. A key part to
this approach is project-based learning, where students gain practical experience by building real-
world projects. This method encourages collaboration, problem-solving, and familiarity with real
coding workflows. The goal is to create a learning path that is practical and flexible for the future.
Students learn how to build complete applications while also developing a solid foundation that
prepares them to adapt as technologies evolve. Ultimately, practical insights based on experience
are shared in this article, offering guidance for educators seeking to design a curriculum that will
prepare students for success in the tech industry.

Keywords: full-stack JavaScript, web development, curriculum
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U eri mikroservisne arhitekture distribuirane aplikacije zahtijevaju visoko pouzdane i skalabilne
mehanizme za meduservisnu komunikaciju. Ovaj rad istrazuje primjenu Apache Kafke,
distribuiranog sustava za obradu i prijenos podataka u stvarnom vremenu, u kontekstu razmjene
poruka izmedu mikroservisa razvijenih u .NET Core okruZenju. Cilj istrazivanja je analizirati
mogucnosti koje Kafka pruZa u postizanju otpornosti, skalabilnosti i asinkrone obrade poruka
unutar kompleksnih sustava. Kroz teorijsku analizu modela objavi pretplati, particioniranja te
Jjamstava isporuke poruka, rad postavlja temelj za razumijevanje nacina na koji Kafka omogucuje
stabilnu komunikaciju medu servisima. Prakticni dio ukljucuje implementaciju proizvodaca i
potrosaca poruka koristenjem biblioteke Confluent.Kafka u .NET Core aplikacijama, pri cemu
se ispituju performanse, jednostavnost integracije i pouzdanost razmjene podataka. Rezultati
istraZivanja pokazuju da Kafka, u kombinaciji s .NET Core tehnologijom, omogucuje ostvarenje
robusne arhitekture sposobne za obradu velikog broja poruka s minimalnim kasnjenjem i
visokom dostupnoscu. Ovakav pristup meduservisnoj komunikaciji predstavlja ucinkovito rjesenje
za (zazove suvremenog distribuiranog softverskog razvoja.

Kljucne rijeci: Mikroservisi, distribuirani sustavi, Apache Kafka, .NET Core, publish-subscribe
model
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RESEARCH ON RELIABLE AND SCALABLE MESSAGE EXCHANGE
IN DISTRIBUTED MICROSERVICES APPLICATIONS THROUGH THE
INTEGRATION OF APACHE KAFKA WITH .NET CORE TECHNOLOGY

In the era of microservice architecture, distributed applications require highly reliable and
scalable mechanisms for inter-service communication. This paper explores the use of Apache
Kafka, a distributed system for real-time data processing and transmission, in the context of
message exchange between microservices developed in the .NET Core environment. The aim of
the research is to analyze the capabilities Kafka offers in achieving resilience, scalability, and
asynchronous message processing within complex systems. Through a theoretical analysis of
the publish-subscribe model, partitioning, and message delivery guarantees, the paper lays the
foundation for understanding how Kafka enables stable communication between services. The
practical part includes the implementation of message producers (publishers) and consumers
(subscribers) using the Confluent.Kafka library in .NET Core applications, examining performance,
ease of integration, and reliability of data exchange. The research results demonstrate that Kafka,
combined with .NET Core technology, enables the creation of a robust architecture capable of
handling a large volume of messages with minimal latency and high availability. This approach
to inter-service communication presents an effective solution to the challenges of modern
distributed software development.

Keywords: Microservices, Distributed Systems, Apache Kafka, .NET Core, Message Exchange,
Publish-Subscribe Model
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Za potrebe postavljanja infrastrukture kontinuirane integracije i kontinuirane isporuke (engl. Cl/
CD - Continuous Integration/Continuous Deployment) koja ce sluZiti kao osnova za uvodenje Cl/
CD praksi namijenjenih poducavanju studenata, potrebno je odabrati prikladnu laganu distribuciju
Kubernetes platforme. Kubernetes je platforma otvorenog koda koja omogucava skaliranje,
postavljanje i pracenje aplikacija, te u ovom radu predstavlja konacni okolis gdje se aplikacije
postavljaju i koriste. Zbog limitiranih resursa nastavne ustanove, ali i smanjenja kompleksnosti za
potrebe osnovne edukacije studenata, lagane distribucije Kubernetesa koje ulaze u usporedbu su
besplatne i sastoje se od jednog c¢vora. Napravljena je usporedba Kubernetes distribucija kOs, k3s,
microk8s iminikube na Red Hat Enterprise Linux 9 operativnom sustavu s medusobnim prednostima
{ manama, te prikazana problematika potencijalne upotrebe i performansi na vec opterecenom
posluZitelju. Odabrane distribucije postavljene su naizmjence na lokalni testni posluZitelj, te se na
svaku primjenjuje definirani slijed opterecenja. Postavljena je okolina za pracenje rezultata koja se
sastoji od alata Prometheus i Grafana. Testiranje se prati preko vizualizacijskog sucelja platforme
Grafana, a opterecenje se vrsi preko alata za testiranje ( opterecenje naziva k6. Optimalna opcija
treba omoguciti skaliranje primjereno dostupnim resursima dodijelienog lokalnog posluZitelja.
Cilj je pokazati osnove testiranja Kubernetes distribucija, smanjiti rasipanje resursa dodijeljenog
posluZzitelja, te izbjeci degradaciju performansi cjelokupne infrastrukture potrebne da se odabrani
procesi izvrse.

Kljucne rijeci: Kubernetes distribucije, Cl/CD, k6, Grafana
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COMPARISON OF LIGHTWEIGHT KUBERNETES DISTRIBUTIONS
FOR CREATING A CONTINUOUS INTEGRATION AND CONTINUOUS
DELIVERY TEST INFRASTRUCTURE

In order to set up a continuous integration and continuous delivery (Cl/CD) infrastructure that will
serve as the basis for introducing Cl/CD practices intended for teaching students, it is necessary
to select a suitable lightweight distribution of the Kubernetes platform. Kubernetes is an open
source platform that enables scaling, deployment and monitoring of applications, and in this
paper represents the final environment where applications are deployed and used. Due to limited
resources of the educational institution, but also to reduce complexity for the needs of basic
student education, the lightweight Kubernetes distributions included in the comparison are free
and consist of a single node. A comparison of the Kubernetes distributions kOs, k3s, microk8s
and minikube on the Red Hat Enterprise Linux 9 operating system was made with their mutual
advantages and disadvantages, and the issues of potential use and performance on an already
loaded server were presented. The selected distributions were installed alternately on a local test
server, and a defined load sequence was applied to each. An environment for monitoring the
results was set up, consisting of the Prometheus and Grafana tools. Testing is monitored via the
Grafana platform visualization interface, and loading is performed via a testing and loading tool
called k6. The optimal option should allow scaling appropriately to the available resources of the
dedicated local server. The goal is to demonstrate the basics of testing Kubernetes distributions,
reduce the waste of resources on the dedicated server, and avoid performance degradation of the
entire infrastructure required to execute the selected processes.

Keywords: Kubernetes distributions, Cl/CD, k6, Grafana
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Umjetna inteligencija se sve vise koristi u igrama za pruZanje boljeg iskustva igracima. Koristenjem
strojnog ucenja moZe se smanjiti potreba pisanja svih mogucih scenarija za programiranje
agenata protiv kojih igraci iskusavaju svoju vjestinu. U ovom radu je opisana implementacija
algoritma potpomognutog ucenja (eng. reinforcement learning) pomocu neuronske mreZe za
igranje tetrisa. Potpomognutim ucenjem u kombinaciji sa neuronskom mreZom se pokusava
zaobici problem pamcenja svih mogucih stanja igre. Cak i kad bi se zapisala sva stanja igre, ostaje
problem pretrage i pronalaska najboljeg poteza u svakom trenutku. Potpomognuto ucenje stoga
omogucuje agentu da izbjegne nuznost poznavanja svih stanja, ve¢ moZe procijeniti trenutnu
situaciju s istreniranom mreZom i odluciti svoj sljedeci potez. Agent s dovoljno velikom istreniranom
neuronskom mreZzom moZe sam igrati tetris s odredenom uspjesnoscu. Tijekom treniranja potezi
se vrednuju kroz funkciju nagrade, a teZine unutar neurona se azuriraju kako bi agent igrao sve
bolje, odnosno maksimizirao ukupnu nagradu. Sa svakim aZuriranjem mreZe agent pokusava
maksimizirat broj odigranih poteza u jednoj partiji. Vizualizacija poteza i izvedba logike igre je
implementirana u javascript programskom jeziku kojeg je moguce pokrenuti u pregledniku ili
preko Node.js okruzenja. U radu su prikazani i rezultati koji prikazuju uspjesnost agenta kroz
ukupan broj poteza sa razlicitim tetris blokovima. Agent nauci igrati za odredene tetris blokove,
ali se moZe primjetiti kako postoje problemi oko odluka pri ukljucivanju svih mogucih blokova
tetrisa. Ovaj rad je temeljen na diplomskom radu prvog autora, izradenog na Sveucilisnom odjelu
za strucne studije u Splitu.
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IMPLEMENTATION OF REINFORCEMENT LEARNING FOR PLAYING
TETRIS

Artificial intelligence is more and more being utilized to provide a better gaming experience for
players. By using machine learning there is no longer a need to write all possible scenarios when
programming an agent against which players can test their skills. This paper explains how to
implement reinforcement learning with a neural network to play Tetris. Reinforcement learning
combined with neural networks are used to avoid keeping track of all possible game states. Even
if all the possible game states are added in memory there is a problem when searching for the
best move. To this purpose reinforcement learning enables the agent to evaluate and choose
a move to play based on the current situation using a trained neural network. An agent with
trained neural network is capable of playing Tetris to a high degree. During the training process
all of the moves are evaluated with a reward function and weights inside the neural network are
updated so the agent keeps getting better and tries to maximise its overall reward. With every
network update the agent is trying to maximise its overall played moves per game. All of the
move visualization and logic is implemented using javascript which can be run in the browser or
with Node.js runtime. This paper shows the overall success of the agent by displaying the total
number of moves with different Tetris blocks. The agent learns to play with specific Tetris blocks
but it is obvious that there are problems when including the rest. This paper is based on a master’s
thesis by one of the authors, written at the University Department of Professional Studies in Split.

Keywords: Tetris, artificial intelligence, reinforcement learning, node.js, brain.js
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Komunikacija s API posluZiteliem u stvarnom vremenu ima primjenu u svim popularnim
aplikacijama. Razvojem internet stvari (eng. Internet of Things loT) nastala je dodatna potreba
razvitka robusnih posluZitelja koji mogu prihvacati velik broj zahtjeva ili odrzavati vezu za
razlicite oblike pracenja. Potreba za provjeru najnovijih informacija, pracenje korisnikovih
dogadaja ili azuriranje trenutne lokacije u stvarnom vremenu zahtjeva upotrebu tehnologija
koje Salju kontinuirani tok podataka. U ovom radu se usporeduju tri tehnologije: web socketi
(eng. WebSocket), jednosmjerni dogadaji s posluZitelja (eng. Server-Sent Events SSE) te produzeni
zahtjevi prema posluZzitelju (eng. Long Polling). Long polling spada medu starije metode za ovaj
oblik kontinuirane komunikacije, ali se jos koristi zbog kompatibilnosti s odredenim sustavima.
Implementacija je napravljena preko Javascript programskog jezika u Node.js okruZenju, a klijent
Jje predstavljen preko preglednika i terminala. Rad objasnjava prednosti i mane ovih oblika
komunikacije te pruZa preporuku programerima za odabir odgovarajuce tehnologije. U praksi
Je odabir tehnologije uglavnom odlucen predefiniranim zahtjevima za izradu pojedine aplikacije
ili sustava. Ovi zahtjevi se mogu pokazati limitirajucim na sami razvoj konacnog rjesenja, te
programski arhitekti i programeri moraju pravovremeno predloZiti zmjene kako ne bi nastala
nekompatibilnost ili potreba za potpunom izmjenom koristenih tehnologija. Konacno, prikazane
su dodatne metrike s razlicitim brojem aktivnih veza sa posluziteliem kao i usporedba memorije
( opterecenja.
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REAL-TIME COMMUNICATION WITH AN API SERVER

Real-time communication with an API server is used in all popular applications. The development
of the Internet of Things (loT) created an additional need to develop robust servers

that can accept a large number of requests or maintain a connection for various forms of
monitoring. The need to check the latest information, monitor the user’s events or update the
current location in real time requires the use of technologies that send a continuous stream of
data. This paper compares three technologies: web sockets (eng. WebSocket), one-way events
from the server (eng. Server-Sent Events SSE) and extended requests to the server (eng. Long
Polling). Long polling is among the older methods for this form of continuous communication,
but is still used for compatibility with certain systems. The implementation was made using the
Javascript programming language in the Node.js environment, and the client was presented via
a browser and a terminal. The paper explains the advantages and disadvantages of these forms
of communication and provides recommendations to developers for choosing the appropriate
technology. In practice, the choice of technology is mostly determined by predefined requirements
for creating a particular application or system. These requirements may prove to be limiting
to the development of the final solution, and software architects and developers must propose
changes in a timely manner to avoid incompatibility or the need for a complete change of the
technologies used. Finally, additional metrics are shown with different numbers of active server
connections as well as a comparison of memory and load.

Keywords: websocket, server-sent events, node.js, api, real-time communication
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U radu je opisan proces postavljanja infrastrukture kontinuirane integracije i kontinuirane isporuke
(eng. Cl/CD - Continuous Integration/Continuous Deployment) u racunalnim laboratorijima koji
se koriste u nastavne svrhe. Navedena infrastruktura potrebna je kako bi se studentima pruzila
prakticna edukacija o principima automatizacije kao i realistican prikaz sinergije izmedu razvoja
aplikacija i njihovog kontinuiranog pracenja te postavljanja u pojedine okoline. S jedne strane
infrastruktura se sastoji od platforme GitLab Enterprise Edition s edukacijskom licencom za 150
mjesta koja omogucuje pohranu i pracenje koda, te kolaborativno okruZenje za razvoj i daljnju
distribuciju aplikacija. Vlastito odrzavana GitLab platforma takoder je pogodna kao repozitorij
za postojece predmete, ali moZe pruziti i iskustvo administriranja same platforme. S druge
strane, podignuta je specificna distribucija Kubernetes platforme otvorenog koda za skaliranje,
automatizaciju i pracenje aplikacija. Svrha ove platforme je pruziti okruZenje u koje ce se pojedine
aplikacije postaviti. Konacno, potrebno je i omoguciti dedicirane GitLab pokretace kako bi se
GitLab EE platforma povezala te isporucila pojedinu aplikaciju u navedeni Kubernetes okolis. Za tu
svrhu koristi se operativni sustav Red Hat Enterprise Linux 9 i derivati. Dio navedene infrastrukture
postavlja se na pojedine dodijeljene posluZitelje, a dio u laboratorije iz kojih Ce studenti pristupati
cijelom digitalnom ekosustavu. Navedeni proces uvodenja Cl/CD infrastrukture pruza osnovu
za uvodenje novog predmeta koji Ce pokriti trenutacno nedostatnu komponentu obrazovanja
studenata racunarstva.

Kljucne rijeci: Kubernetes distribucije, Cl/CD, GitLab
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SETTING UP A CONTINUOUS INTEGRATION AND CONTINUOUS
DELIVERY INFRASTRUCTURE IN A UNIVERSITY ENVIRONMENT

The paper describes the process of setting up the infrastructure of continuous integration
and continuous delivery (Cl/CD) in computer laboratories used for teaching purposes. This
infrastructure is necessary in order to provide practical education to students on the principles
of automation as well as a realistic presentation of the synergy between the development of
applications and their continuous monitoring and placement in certain environments. On the one
hand, the infrastructure consists of the GitLab Enterprise Edition platform with an educational
license for 150 seats, which enables code storage and tracking, and a collaborative environment
for the development and further distribution of applications. The self-maintained GitLab platform
is also suitable as a repository for already existing courses and studies, but it can also provide
the experience of administering the platform itself. On the other hand, a specific distribution
of the Kubernetes open source platform has been raised for application scaling, automation
and monitoring. The purpose of this platform is to provide an environment in which certain
applications will be placed. Finally, it is necessary to enable dedicated GitLab launchers in
order to connect to the GitLab EE platform and deliver an individual application to the specified
Kubernetes environment. For this purpose, the Red Hat Enterprise Linux 9 operating system and
its derivatives are used. Part of the mentioned infrastructure is set up on individual dedicated
servers, and part in laboratories from which students will access the entire digital ecosystem. The
process of setting up the Cl/CD infrastructure provides the basis for introducing a new course that
will cover the currently deficient component of computer science student education.

Keywords: Kubernetes distributions, CI/CD, GitLab
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Ovaj rad predstavlja razvoj i didakticko testiranje implementacije visejezicnog prevoditelja,
visejezicnog alata za prevodenje pokretanog umjetnom inteligencijom, osmisljenog za podrsku
nastavi stranih jezika u visokom obrazovanju. Engleski, njemacki i talijanski jezik poucavaju
se kao jezici za specificne namjene na Veleucilistu u Sibeniku. Raznolikost jezi¢nih predznanja
studenata, posebno medu pocetnicima koji se prvi put susrecu s njemackim ili talijanskim jezikom,
predstavlja znacajne izazove za ucinkovito usvajanje jezika i dinamiku nastave. Tradicionalne
metode poucavanja, poput koristenja crnih i bijelih ploca, ostaju vrijedne za vizualizaciju
gramatickih struktura i poticanje angazmana studenata. Medutim, razlike u jezicnoj vjestini
mogu dovesti do frustracije medu manje naprednim studentima i nestrpljenja medu naprednijim
vrSnjacima, sto negativno utjeCe na motivaciju i koheziju grupe. Kako bi se rijesili ovi problemi,
razvijena je jednostavna aplikacija za digitalno prevodenje koristenjem tehnologija otvorenog
koda i funkcije Google Translate. Alat omogucuje prevodenje u stvarnom vremenu na do tri
izlazna jezika, podrZava fontove i rasporede prilagodene disleksiji te omogucuje izvoz prijevoda
za daljnju analizu ili upotrebu u ucionici. Aplikacija olakSava ukljucivu, diferenciranu nastavu
pruzajuci neposredan pristup prijevodima na materinje jezike ucenika i engleski kao lingua
franca, Sto posebno koristi studentima koji sudjeluju u programu Erasmus [ medunarodnim
studentima. Pocetna iskustva u ucionici pokazuju da alat poboljsava razumijevanje, potice aktivno
sudjelovanje i podrzava suradnicku analizu pogresaka. Pristup pokazuje kako digitalne inovacije
mogu premostiti jaz u znanju i promovirati odrzivo, pravedno jezicno obrazovanje u raznolikom
akademskom okruZenju.

Kljucne rijeci: visejezicnost, jezici za specificne namjene, digitalni alati, ukljucivo obrazovanje
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Multilingual, Al-Powered Translation Tool for Language Teaching

This paper presents the development and didactic implementation test of the Multilingual
Translator, a multilingual, Al-powered translation tool designed to support foreign language
instruction in higher education. English, German, and Italian are taught as languages for specific
purposes at the Sibenik University of Applied Sciences. The diversity of students’ linguistic
backgrounds and prior knowledge, particularly among beginners encountering German or Italian
for the first time, poses significant challenges for effective language acquisition and classroom
dynamics. Traditional teaching methods, such as the use of blackboards and whiteboards, remain
valuable for visualizing grammatical structures and fostering student engagement. However,
disparities in language proficiency can lead to frustration among less advanced students and
impatience among more advanced peers, negatively impacting motivation and group cohesion.
To address these issues, a user-friendly digital translation application was developed using open-
source technologies and the Google Translate function. The tool enables real-time translation
into up to three output languages, supports dyslexia-friendly fonts and layouts, and allows
export of translations for further analysis or classroom use. The application facilitates inclusive,
differentiated instruction by providing immediate access to translations in students’ native
languages and English as a lingua franca, particularly benefiting Erasmus and international
students. Initial classroom experiences indicate that the tool enhances comprehension, encourages
active participation, and supports collaborative error analysis. The approach demonstrates how
digital innovation can bridge proficiency gaps and promote sustainable, equitable language
education in a diverse academic environment.

Keywords: multilingualism, languages for specific purposes, digital tools, inclusive education
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U ovom radu opisano je kako se ucinkovito mogu iskoristiti mogucnosti nadzornog alata Paessler
PRTG i Opsgenie za potrebe nadgledanja SQL Server okruZenja. PRTG sveobuhvatno je rjesenje
za nadzor IT infrastrukture koje je razvio Paessler AG. Omogucuje nadzor mreznih uredaja i
posluzitelja, pruZajuci detaljne informacije o statusu, performansama ( dostupnosti u stvarnom
vremenu. U PRTG-u su tzv. senzori osnovni elementi nadzora — svaki senzor obicno prati jednu
metriku posluZitelja, poput opterecenja procesora, iskoristenosti memorije, slobodnog prostora
na disku, dostupnosti posluZitelja, te statusa SQL Server servisa. Opsgenie je alat za upravljanje
incidentima koji omogucuje pouzdanu isporuku alarma i koordinaciju odgovora timova. Cilj rada
pokazati je kako se navedena dva alata mogu koristiti za brzo alarmiranje administratora baze
podataka nakon sto se dogodi neocCekivano stanje na bilo kojem nadziranom posluZitelju, ¢ime
se omogucuje pravovremeno otkrivanje i rjesavanje problema. Prikazano je takoder kako se PRTG
moZe priilagoditi vlastitim potrebama kreiranjem posebnih predlozaka uredaja, definiranjem
razlicitih pragove za senzore te kreiranjem obavijesti kako bi se alarmi automatski slali
odgovornim timovima putem elektronicke poste. Za upravljanje incidentima i smanjenje rizika od
pojavnosti neprimijecenih incidenata prikazana je opcija koristenja integracije PRTG-Opsgenie.
Opsgenie nakon primanja incidenta kategorizira svako upozorenje prema vaznosti i vremenu.
Rasporedi dezurstava u Opsgenie alatu osiguravaju da se prave osobe obavjestavaju putem vise
komunikacijskih kanala, ukljucujuci glasovne pozive, e-postu, SMS poruke i ,push” obavijesti
na mobilnim uredajima. Ako upozorenje nije potvrdeno, Opsgenie ga automatski prosljeduje
dalje, osiguravajuci tako da incident dobije potrebnu paznju. Za potrebe nadzora okruzenja s
velikim brojem SQL Servera u radu je preporuceno koristenje PrtgAPI C#/PowerShell biblioteke
za automatizaciju upravljanja PRTG sustavom — ukljucujuci dodavanje uredaja, senzora, tagova,
te konfiguraciju notifikacija i prioriteta. Ovakav pristup omogucuje skalabilno, pouzdano i brzo
upravljanje nadzornim sustavom.
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APPLICATION OF PRTG AND OPSGENIE TOOLS FOR EFFICIENT
MONITORING OF MS SQL SERVERS

This paper describes how the capabilities of the monitoring tools Paessler PRTG and Opsgenie
can be effectively utilized for monitoring SQL Server environments. PRTG is a comprehensive IT
infrastructure monitoring solution developed by Paessler AG. It enables monitoring of network
devices and servers, providing detailed real-time information on status, performance, and
availability. In PRTG, so-called sensors are the basic monitoring elements — each sensor typically
monitors a single server metric, such as CPU load, memory usage, available disk space, server
availability, or the status of the SQL Server service. Opsgenie is an incident management tool that
ensures reliable alert delivery and coordination of team responses. This paper aims to demonstrate
how these two tools can quickly alert database administrators to an unexpected condition on any
monitored server, enabling the timely detection and resolution of issues. It is also shown how
PRTG can be customized to specific needs by creating custom device templates, defining various
sensor thresholds, and setting up notifications to automatically send alerts to responsible teams
via email. To manage incidents and reduce the risk of unnoticed events, the paper presents the
option of integrating PRTG with Opsgenie. Upon receiving an incident, Opsgenie categorizes each
alert based on its importance and timing. On-call schedules in Opsgenie ensure that the right
people are notified through multiple communication channels, including voice calls, email, SMS,
and push notifications on mobile devices. If an alert is not acknowledged, Opsgenie automatically
escalates it, ensuring the incident receives the necessary attention. For monitoring environments
with a large number of SQL Servers, the use of PrtgAPI, a C#/PowerShell library for automating
the management of the PRTG system, is recommended. This includes adding devices, sensors,
tags, and configuring notifications and priorities. Such an approach enables scalable, reliable,
and fast management of the monitoring system.

Keywords: PRTG, Opsgenie, SQL Server, incident management, alerting
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Ovagj rad predstavlja Minimalisticki alat za oznacavanje roda u njemackom jeziku, web aplikaciju
osmisljenu za podrsku nastavnicima [ ucenicima njemackog jezika za specificne svrhe. Web
aplikaciju za oznacavanje gramatickog roda u njemackim tekstovima razvili su autori koristeci
alate umjetne inteligencije putem interakcije temeljene na uputama, unatoc tome sto nemaju
formalne vjestine programiranja. Alat omogucuje korisnicima unos njemackog teksta i interaktivno
oznacavanje imenica i glagola. Imenice su oznacene bojama na temelju svog gramatickog roda:
muski, Zenski ili srednji, a glagoli su oznaceni podebljano. Oznacene rijeci pohranjuju se kao
trajni, korisnicki kontrolirani popis ugraden u HTML kod, sto omogucuje nastavnicima i ucenicima
da ga ponovno posjete, ponovno koriste [ grade vokabular i gramaticko znanje tijekom vremena.
Tekst se prikazuje u rasporedu koji minimizira naprezanje ociju. Alat je intuitivan, zahtijeva
minimalno tehnicko znanje i ima funkciju pamcenja koja cuva oznacene imenice za buducu
upotrebu. Pocetna implementacija u ucionici pokazala je da vizualno razlikovanje rodova imenica
znacajno poboljsava prepoznavanje i prisjecanje gramatickog roda kod ucenika. Minimalisticko
sucelje olaksalo je besprijekornu integraciju u postojece nastavne rutine i bilo je prilagodljivo
za nastavu uZivo i na daljinu. Povratne informacije studenata pokazale su povecan angaZzman
{ samopouzdanje pri radu s autenticnim ili odabranim tekstovima, buduci da je automatsko
oznacavanje bojama i podebljavanje pruzilo trenutnu i intuitivau povratnu informaciju. Nalazi
pokazuju vrijednost posebno dizajniranih minimalistickih digitalnih alata za poboljsanje ucenja
Jezika u jezichom obrazovanju za specificne svrhe.

Kljucnerijeci: njemackijezik za specificne svrhe, web aplikacija, alat za poducavanje, minimalizam,
alat za isticanje roda
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Minimalist German Gender Highlighter

This paper presents the Minimalist German Gender Highlighter, a web application designed to
support instructors and learners of German for specific purposes. The web app for highlighting
grammatical gender in German texts was developed by the authors using Al tools through
prompt-based interaction, despite having no formal programming skills. The tool enables users
to input German text and interactively highlight nouns and verbs. Nouns are colour-coded based
on their grammatical gender: masculine, feminine, or neuter, and verbs are highlighted in bold.
Highlighted words are stored as a persistent, user-controlled list embedded in the HTML code,
allowing teachers and students to revisit, reuse and build vocabulary and grammar knowledge
over time. The text is displayed in a layout that minimizes eye strain. The tool is intuitive, requires
minimal technical expertise, and features a memory function that preserves the highlighted
nouns for future use. Initial classroom implementation showed that the visual differentiation
of noun genders significantly improved students’ recognition and recall of grammatical gender.
The minimalist interface facilitated seamless integration into existing teaching routines and
was adaptable for both in-person and remote instruction. Student feedback indicated increased
engagement and confidence when working with authentic or curated texts, as the automatic
colour-coding and bolding feature provided immediate and intuitive feedback. The findings
demonstrate the value of custom-designed minimalist digital tools for enhancing language
learning in language education for specific purposes.

Keywords: German language for specific purposes, web app, teaching tool, minimalism, gender
highlighter
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oD PBISTUPAéNOSTI DO KREATIVNOSTI: DIZAJNIRANJE |
KORISTENJE OSOBNIH FONTOVA ZA UCENIKE S POTESKOCAMA U
CITANJU
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Teskoce s citanjem sve su Cesce medu ucenicima. Odabir odgovarajuceg fonta moze doprinijeti
ugodnom okruZenju za citanje, utjecuci na proces citanja i razumijevanje procitanog teksta od
strane ucenika. Britansko udruzenje za disleksiju objavilo je 2023. godine Dyslexia Style Guide
koji objasnjava znacajke ugodnog okruZenja za citanje. Posebna se pozornost posvecuje odabiru
fonta, formatiranju stranice i odabiru boja. Ovaj rad prikazuje korake ukljucene u razvoj i dizajn
fonta “Easy 1". Font je kreiran [ dizajniran u softveru za dizajn fontova Caligraphr uzimajuci u
obzir sve znacajke pristupacnog i citljivog fonta. Cilj ovog rada je opisati utjece li novodizajnirani
font Easy 1 na citanje, tj. je li tekst laksi za Citanje i pristupacniji. Svrha rada je opisati koje znacajke
Cine font citljivijim [ pristupacnijim. Istrazivanje je provedeno pomocu upitnika sastavljenog
u Microsoft Formsu. Vecina ispitanika sloZila se da je Citanje teksta napisanog fontom Easy 1
bilo ugodno iskustvo. Odgovorili su da znacajke poput razmaka izmedu slova i rijeci uzrokuju
pozitivno iskustvo citanja te da bi razmotrili koristenje tog pisma u buducnosti.

Kljucne rijeci: teskoce s citanjem, pismo, font, okruZenje za citanje
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From Accessibility to Creativity: Designing and Using Personal
Typefaces for Students with Reading Difficulties

Reading difficulties are increasingly common among students. The selection of the appropriate
typeface can contribute to a pleasant reading environment, affecting the reading process and
students’ understanding of the reading text. In 2023, the British Dyslexia Association published the
Dyslexia Style Guide, which explains the features of a comfortable reading environment. Special
attention is given to font selection, page formatting and colour selection. This paper demonstrates
the steps involved in the development and design of the “Easy 1" typeface. The typeface is created
and designed in the font design software Caligraphr considering all the features of an accessible
and readable typeface. This paper aims to describe whether the newly designed Easy 1 typeface
dffects reading, ie., whether the text is easier to read and more accessible. The purpose of the
paper is to describe which features make the typeface more readable and accessible. The research
was conducted using a questionnaire compiled in Microsoft Forms. The majority of respondents
agreed that reading text written in the Easy 1 typeface was a pleasant experience. They responded
that features such as letter spacing and word spacing cause a positive reading experience and
that they would consider using the typeface in the future.

Keywords: reading disablility, typeface, font, reading environment
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Utjecaj umjetne inteligencije na donosenje menadzerskih odluka

Katarina Knezevic
Student, Sveucilisni odjel za strucne studije, Sveuciliste u Splitu, Split,
knezevickatarina52@gmail.com

U posljednjem desetljecu umjetna inteligencija postaje sve prisutnija u poslovnom okruzenju,
osobito u podrucju menadZerskog odlucivanja. Tehnoloski napredak ubrzano mijenja nacin
na koji organizacije funkcioniraju, a digitalna transformacija postaje nuzan preduvjet za
konkurentnost na trzistu. Umjetna inteligencija, kao jedan od najdinamicnijih oblika suvremene
tehnologije, otvara nove mogucnosti u analizi podataka, predvidanju trendova i optimizaciji
procesa. Cilj ovog istraZivanja je analizirati ulogu i ucinkovitost razlicitih Al alata u procesu
donosenja menadZzerskih odluka te ispitati potencijalne koristi i ogranicenja njihove primjene.
Rad istrazuje u kojoj mjeri Al moZe unaprijediti tocnost, brzinu i racionalnost odlucivanja. Glavna
hipoteza rada jest da umjetna inteligencija moze unaprijediti donosenje menadzerskih odluka, ali
ne moZe u potpunosti zamijeniti ljudski faktor u strateskom odlucivanju. Kroz simulacije i analizu
razlicitih poslovnih scenarija, istraZivanje ispituje kako Al alati reagiraju na sloZene upravljacke
(zazove poput restrukturiranja organizacije, kriznog menadZzmenta, zadrzavanja kljucnih kadrova
{ ulaska na nova trzista. Al alati usporeduju se prema definiranim kriterijima poput kvalitete
prijedloga, argumentiranosti odluka te prilagodbe kontekstu. U radu se kombiniraju kvalitativne
[ kvantitativne metode kako bi se dobio cjelovit uvid u njihove mogucnosti. Istrazivanje doprinosi
boljem razumijevanju potencijala i izazova primjene umjetne inteligencije u upravljanju te sluzi
kao temelj za daljnju raspravu o odgovornoj i strateskoj integraciji ovih tehnologija u poslovne
procese. Rad takoder pruza temelj za bolje razumijevanje nacina na koji se umjetna inteligencija
integrira u menadzerske procese odlucivanja, uz naglasak na komparativnu analizu razlicitih
Al alata u simuliranim poslovnim scenarijima. Evaluacija ucinkovitosti i relevantnosti njihovih
prijedloga provodi se prema jasno definiranim kriterijima, a rezultati se sustavno analiziraju i
interpretiraju u zavrsnim fazama rada.

Kljucne rijeci: umjetna inteligencija, menadzersko odlucivanje, Ul alati, poslovna strategija,
analiza podataka
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THE IMPACT OF ARTIFICIAL INTELLIGENCE ON MANAGERIAL
DECISION-MAKING

In the past decade, artificial intelligence (Al) has become increasingly present in the business
environment, particularly in the field of managerial decision-making. Technological progress
is rapidly transforming organizational operations, while digital transformation is becoming
a prerequisite for maintaining competitiveness in the market. As one of the most dynamic
forms of modern technology, artificial intelligence opens new possibilities for data analysis,
trend prediction, and process optimization. The aim of this research is to analyse the role and
effectiveness of various Al tools in managerial decision-making and to examine the potential
benefits and limitations of their application. The main hypothesis of the study states that artificial
intelligence can improve the quality of managerial decision-making but cannot fully replace the
human factor in strategic contexts. Through simulations and the analysis of different business
scenarios, the study examines how Al tools respond to complex management challenges such
as organizational restructuring, crisis management, talent retention, and market expansion. Al
tools are compared according to predefined criteria such as the quality of proposals, justification
of decisions, and contextual adaptability. The research combines qualitative and quantitative
methods to provide a comprehensive insight into the capabilities of these tools. This study
contributes to a better understanding of the potential and limitations of Al in management and
provides a foundation for further discussion on the responsible and strategic integration of such
technologies into business processes. It also emphasizes a comparative analysis of Al tools in
simulated business scenarios, with evaluation based on clearly defined criteria and systematic
interpretation of results.

Keywords: artificial intelligence, managerial decision-making, Al tools, business strategy, data
analysis
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Utjecaj promjena kolacije na podatke u bazi podataka PostgreSQL
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Osnovne znacajke relacijskih baza podataka ukljucuju sortiranje, particioniranje i brzi dohvat
podataka. Kolacija (eng. collation) je skup pravila koja definiraju poredak znakova i teksta ovisno
o lokalizaciji te se koristi kod usporedbe dviju rijeci, filtriranja podataka te upravljanja indeksima.
Na Linuxu podrsku za kolacije pruza osnovna C biblioteka glibc.

Kolacijska pravila se mijenjaju tijekom vremena kao posljedica dodavanja novih znakova ili
promjena pravila, sto mozZe uzrokovati pogresan dohvat ili nevidljivost podataka, korupciju
indeksa te narusavanje izvedbe upita. PostgreSQL posluZitelj prije verzije 15 ne sadrzi vlastitu
kolacijsku podrsku vec se oslanja na vanjske posluZzitelje Sto ga cini ranjivim na migracije povezane
s nadogradnjom operacijskog sustava kada nova kolacijska pravila nisu uskladena sa podacima u
bazi podataka. U radu je pokazano kako kolacijska promjena u verziji biblioteke glibc 2.28 i novije
utjeCe na pogresan dohvat indeksiranih podataka, dupliciranje podataka u koloni s jedinstvenim
vrijednostima te uzrokuje nevidljivost podataka iako oni postoje u bazi podataka. Pokazana je
procedura koju administrator baze podataka treba napraviti prije promjene biblioteke glibc s
ciliem prepoznavanja polja i indeksa pogodenih tom promjenom. Takoder su navedene aktivnosti
koje je potrebno napraviti neposredno nakon migracije a koje na siguran nacin prilagodavaju
podatke novim kolacijskim pravilima. U radu izneseni pristup u odnosu na neke druge pristupe
(npr. logicki izvoz/uvoz podataka), nudi znatno kracu nedostupnost sustava tijekom migracije sto
Je bitan kriterij kod izbora nacina migracije u produkcijskom okruZenju.

Rad ukazuje na vaznost pracenja promjena kolacije medu verzijama operacijskog sustava,
prepoznavanja podataka u bazi podataka koji mogu biti pogodeni promjenama i poduzimanja
potrebnih radnji nakon migracije da se izbjegnu posljedice promjena.

Kljucne rijeci: kolacija, biblioteka glibc, PostgreSQL, nevidljivost podataka, nadogradnja
operacijskog sustava
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COLLATION CHANGES IMPACT ON DATA IN A POSTGRESQL
DATABASE

Basic features of relational databases include sorting, partitioning, and fast data retrieval. Collation
(s a set of rules that define the order of characters and text depending on the localization and is
used when comparing two words, filtering data, and indexes management. On Linux, support for
collations is provided by the core C library glibc.

Collation rules change over time as a result of adding new characters or changing rules, which
can cause incorrect retrieval or invisibility of data, index corruption, and poor query performance.
PostgreSQL server before version 15 does not contain its own collation support but relies on
external servers, which makes it vulnerable to migrations associated with operating system
upgrades when new rules are not aligned with the data in the database. This paper shows how
the collation change in glibc version 2.28 and later affects incorrect retrieval of indexed data,
duplication of data in column with unique values, and causes data invisibility even though they
exist in the database. The procedure that the database administrator should perform before
changing the glibc is shown in order to identify the fields and indexes affected by the change. The
activities that need to be performed immediately after the migration are also listed, which safely
adapt the data to the new collation rules. The approach presented in the paper, compared to some
others (e.g. logical data export/import), offers a significantly shorter system unavailability during
migration, which is an important criterion when choosing a migration method in a production
environment.

The paper points out the importance of monitoring collation changes between operating system
versions, identifying dana in the database that may be affected by these changes, and taking the
necessary actions after migration to avoid the consequences of the changes.

Keywords: collation, glibc library, PostgreSQL, data invisibility, operating system upgrade
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Razvoj velikih jezicnih modela (engl large language models, LLM) znacajno je obiljezio
tehnoloski napredak posljednjih nekoliko godina. Alati poput ChatGPT-a i Perplexityja postali
su nezaobilazni dijelovi svakodnevnog Zivota, utjecuci na razlicite sektore drustva. Sucelja za
pristup najpoznatijim alatima dostupna su na webu, Cesto u besplatnim verzijama, no takav
Je pristup obicno ogranicen, primjerice brojem upita u odredenom vremenskom intervalu. U
slucajevima kada postoji potreba za naprednijom i intenzivnijom uporabom, korisnici mogu
odabrati pretplatnicke modele koji omogucuju pristup prosirenim funkcionalnostima. Prilikom
koristenja LL alata u nastavi, bilo u skolama ili visokoobrazovnim institucijama, nastavnici
Cesto koriste besplatne alate ili se koriste svojim privatnim racunima, a ustanove koje su
regulirale licence za koristenje placenih verzija takvih alata su jos uvijek relativno rijetke.
Jedno od rjesenja koje bi institucije mogle implementirati jest instalacija LL modela i alata na
vlastitoj IT infrastrukturi. Postoji velik broj alata koji su besplatni i cije licence to dozvoljavaju,
no bas zbog njihove brojnosti, korisnici tesko mogu odabrati prikladno rjesenje. U ovom radu
napravljen je pregledan prikaz popularnih LL modela koji su dostupni za slobodno koristenje i
lokalnu instalaciju. Isproban je postupak instaliranja i postavljanja alata, potrebnih dodataka (
sistemskih ovisnosti na dva razlicita racunala: na posluziteljsko s jakim hardverskim resursima
{ na prosjecno osobno racunalo. Napravljen je osvrt na sloZenost instalacije, upotrebljivost out-
of-the-box sucelja, moguca dostupnost dodataka i/ili web-sucelja koji olaksavaju interakciju te
Jje dokumentirana brzina generiranja odgovora na razlicitim hardverskim platformama. Alati
su testirani upitima vezanima za nastavu engleskog jezika nakon Cega je napravljena procjena
upotrebljivosti dobivenih odgovora.

Kljucne rijeci: umjetna inteligencija u obrazovanju, veliki jezicni modeli, lokalna instalacija U,
IT infrastruktura
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LARGE LANGUAGE MODELS ON LOCAL INFRASTRUCTURE: SETUP
AND USE IN EDUCATION

The development of large language models (LLMs) has significantly marked technological prog-
ress in recent years. Tools like ChatGPT and Perplexity have become integral part of daily life,
influencing various sectors of society. Web-based interfaces to LLM tools are widely available,
but they often have limitations, such as restricting the number of queries within a certain time.
For users who need more advanced or frequent use, subscription plans offer access to additional
features. In the context of education, whether in schools or higher education institutions, LLM
tools are often accessed through free versions or personal user accounts. Institutions with requ-
lated policies and licensed access to premium versions are still relatively uncommon. One prac-
tical solution for institutions is to deploy LLM models and tools on their own IT infrastructure.
There are many tools available for this purpose, but due to their abundance, users often find it
difficult to select a suitable option. This paper provides an overview of popular free LLMs that can
be installed and run locally. The process of setting up the tools, required add-ons, and system
dependencies was tested on two types of computers: a high-performance server and the average
personal computer. The article documents the installation complexity, the usability of out-of-the-
box interfaces, the potential availability of add-ons or web interfaces for easier interaction, and
their responsiveness on different hardware platforms. Furthermore, the tools were tested and
evaluated in relation to English language teaching and the results concerning the usability of
generated answers were assessed.

Keywords: Artificial Intelligence in Education, Large Language Models (LLMs), Local Al Deploy-
ment, IT infrastructure
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Generacija Z sve vise koristi alternativne digitalne platforme za pretraZivanje informacija,
ukljucujuciTikTok, Reddit i konverzacijske alate poput ChatGPT-a, koji nude brzZe, personaliziranije
[ interaktivnije korisnicko iskustvo. Tradicionalni pretraZivaci poput Googlea postupno gube
dominantnu ulogu u informacijskoj svakodnevici mladih korisnika. Ova studija istraZuje obrasce
koristenja pretrazivackih alata medu pripadnicima generacije Z te analizira utjecaj novih
platformi na digitalno ponasanje korisnika. Koristena je kombinacija kvantitativne (anketno
ispitivanje, N=200) i kvalitativne metodologije (polustrukturirani intervjui, N=20), kako bi se
dobio cjelovit uvid u motivacije i preferencije korisnika. Rezultati ukazuju na znacajnu promjenu
u nacinu pretrazivanja informacija ( otvaraju pitanje buducnosti tradicionalnih pretrazivaca
poput Googlea.

Kljucne rijeci: Generacija Z, pretrazivanje informacija, Google, TikTok, ChatGPT, digitalne
navike
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IS GOOGLE OUT? SEARCH IN THE AGE OF SCROLLING: HOW
GENERATION Z IS REDEFINING INFORMATION SEEKING?

Generation Z is increasingly using alternative digital platforms to search for information,
including TikTok, Reddit, and conversational tools like ChatGPT, which offer a faster, more
personalized, and more interactive user experience. Traditional search engines like Google are
gradually losing their dominant role in the everyday information life of younger users. This study
investigates the patterns of use of search tools among members of Generation Z and analyzes
the impact of new platforms on the digital behavior of users. A combination of quantitative
(survey, N=200) and qualitative methodology (semi-structured interviews, N=20) was used in
order to obtain a complete insight into the motivations and preferences of users. The results
indicate a significant change in the way information is searched and open the question of the
future of traditional search engines like Google.

Keywords: Generation Z, information search, Google, TikTok, ChatGPT, digital habits
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Razvoj tehnologije znacajno je transformirao upravljanje voznim parkom, koje je nekad bilo
ograniceno na rucne metode biljeZenja i osnovnu koordinaciju, dok danas ukljucuje sloZzene digitalne
sustave temeljene na telematici i analizi velikih skupova podataka. Upravljanje voznim parkom
(eng. Fleet Management) podrazumijeva upravljanje { nadzor nad vozilima koja organizacija
koristi, a obuhvaca niz aktivnosti usmjerenih na ucinkovitost i sigurnost voznog parka, te smanjenje
operativnih troskova. Uvodenje suvremenih digitalnih rjeSenja omogucilo je pracenje i analizu
podataka u stvarnom vremenu, cime se optimizira rad i olakSava suradnja. Unato¢ brojnim
prednostima, poput smanjenja troskova goriva i povecanja ucinkovitosti, primjena suvremenih
tehnologija nosi izazove povezane s troskovima implementacije i potrebom za strucnim kadrom.
Za uspjesnu primjenu cesto je nuzno stratesko planiranje, uskladenost s propisima te ulaganje u
kompetencije i zadovoljstvo zaposlenika. Cilj ovog istraZivanja je ispitati razinu digitalizacije kod
upravljanja i odrZzavanja voznog parka u hrvatskim poduzecima. IstraZivanje je provedeno putem
online ankete, usmjerene na tvrtke koje posjeduju vlastiti vozni park. Pokazalo se da nesto vise
od polovice ispitanika koristi digitalno napredne pristupe, ukljucujuci specijalizirani softver ili
integrirana rjesenja, dok s druge strane znacajan udio poduzeca koristi nisku razinu digitalizacije
ili cak rucne metode pracenja. Korelacijska analiza pokazala je da je razina digitalizacije poduzeca
snazno povezana s brojem zaposlenika, velicinom voznog parka, dok je povezanost sa staroscu
poduzeca granicno znacajna.

Kljucne rijeci: upravljanje voznim parkom, planiranje odrzavanja, razina digitalizacije, Republika
Hrvatska
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THE LEVEL OF DIGITALIZATION IN FLEET MANAGEMENT AND
MAINTENANCE PLANNING PROCESSES IN THE REPUBLIC OF
CROATIA

The development of technology has significantly transformed fleet management, which was
once limited to manual record-keeping and basic coordination, and now involves complex digital
systems based on telematics and big data analytics. Fleet management refers to the supervising
and administration of vehicles used by an organization, encompassing a range of activities aimed
at improving efficiency and safety, while reducing operational costs. The adoption of modern
digital solutions has enabled real-time data tracking and analysis, optimizing operations and
facilitating collaboration. Despite numerous benefits, such as reduced fuel costs and increased
efficiency, the use of modern technologies presents challenges related to implementation costs and
the need for skilled personnel. Successful adoption often requires strategic planning, regulatory
compliance, and investment in employee competence and satisfaction. The aim of this research
(s to examine the level of digitalization in fleet management and maintenance planning within
Croatian companies. The research was conducted via an online survey targeting companies that
operate their own vehicle fleets. Findings indicate that just over half of respondents use digitally
advanced approaches, including specialized software or integrated solutions. On the other hand,
a significant portion of companies still rely on low levels of digitalization or even manual tracking
methods. Correlation analysis showed that the level of digitalization is strongly associated with
the number of employees and the size of the fleet, while the relationship with the age of the
company is marginally significant.

Keywords: fleet management, maintenance planning, level of digitalization, Republic of Croatia
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5. DIGITALIZATION AND SUSTAINABLE LEGAL
FRAMEWORK

DIGITALIZACIJA POSLOVANJA KROZ RAZMJENU I FISKALIZACJU
E-RACUNA
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PhD Damir Piplica
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Da biposlovni subjekt ostao konkurentan na trzistu, nuzna je digitalizacija poslovanja, sto se ogleda
u transformaciji poslovnih aktivnosti, uvodenjem novih poslovnih modela kao rezultat procesa
transformacije. Porezne uprave EU takoder prate najnovije trendove i znacajno su se prilagodile
modernom drustvu. Drzave clanice mijenjaju poslovanje subjekata uvodenjem novih metoda
izdavanja i razmjene racuna, posebno uvodenjem e-Racuna kao zakonske obveze u njihovom
poslovanju. Isto tako, Porezna uprava Ministarstva financija nositelj je projekta Fiskalizacija 2.0
— implementacija sustava za bezgotovinska placanja putem e-Racuna s integriranom e-arhivom
{ naprednim online racunovodstvom u sustavu PDV-a. U okviru projekta planira se uspostaviti
sustav za prijavu bezgotovinskih racuna Poreznoj upravi koji se izdaju tijelima drZzavne uprave,
tzv. B2G segment, implementacija sustava za bezgotovinska placanja putem elektronickih racuna
u B2B segmentu s integriranom e-arhivom i naprednim online racunovodstvom u sustavu PDV-a.
Aplikacija za primanje e-Racuna bit ce dostupna malim poreznim obveznicima za koje su troskovi
uvodenja nesrazmjerni koristima ovog nacina poslovanja. Provedeno istraZivanje potvrdilo je
osnovnu hipotezu clanka da digitalizacija poslovanja kroz razmjenu i fiskalizaciju e-Racuna
omogucuje poreznoj upravi [ poslovnim subjektima smanjenje broja potrebnih obrazaca,
olaksavanje poreznog knjigovodstva, smanjenje troskova prelaskom na digitalno poslovanje,
tocnost ispunjavanja prijava kao i njihovo prethodno ispunjavanje podacima s platforme e-Racun
te transparentnost poslovanja. Stoga, Fiskalizacija 2.0 nije samo zakonska obveza vec i prilika za
modernizaciju poslovanja.

Kljucne rijeci: digitalizacija, e-Racun, fiskalizacija i zastita okolisa
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Digitalization of Business Through the Exchange and Fiscalization of
e-Invoices

For a business entity to remain competitive in the market, it is necessary to digitalize its business,
which is reflected in the transformation of business activities, by introducing new business models
as a result of the transformation process. EU tax administrations are also following the latest
trends and have significantly adapted to modern society. Member states are changing the business
operations of entities by introducing new methods for issuing and exchanging invoices, particularly
by making e-Invoices a legal requirement in their operations. Likewise, the Tax Administration
of the Ministry of Finance is the project holder of Fiscalization 2.0 — system implementation for
non-cash payments via e-Invoices with integrated e-archive and advanced online accounting
in the VAT system. Within the framework of the project, the plan is to establish a system for
reporting non-cash invoices to the Tax Administration that are issued to state administration
bodies, the so-called B2G segment, implementation of a system for non-cash payments via
electronic invoices in the B2B segment with integrated e-archive and advanced online accounting
in the VAT system. The application for receiving e-Invoices will be available to small taxpayers for
whom the introduction costs are disproportionate to the benefits of this way of doing business.
The conducted research confirmed the basic hypothesis of the article that the digitization of
business through the exchange and fiscalization of eAccounts enables the tax administration
and business entities to reduce the number of necessary forms, facilitate tax bookkeeping, reduce
costs by switching to digital operations, the accuracy of filling out applications as well as their
pre-filling with data from the eAccount platform, and the transparency of operations. Therefore,
Fiscalization 2.0 is not only a legal obligation but also an opportunity for business modernization.

Keywords: digitalization, e-Invoice, fiscalization and environmental protection
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Pandemija COVID-19 uzrokovala je izvanredne promjene u svim segmentima drustva, a obra-
zovni sektor bio je jedan od najpogodenijih. Obrazovne institucije diljem svijeta bile su prisiljene
u vrlo kratkom roku prijeci na modele ucenja na daljinu. Ovaj rad istraZuje primjenu e-ucenja i
ucenja na daljinu u nautickim studijskim programima temeljenim na STCW konvenciji. Fokusira
se na specificne zahtjeve pomorskog obrazovanja i osposobljavanja, koji se odnose na stjecanje
teorijskog znanja i prakticnih vjestina. Provedeno istrazivanje dio je projekta E-NAUT, koji se
bavi razvojem kompetencija u nautickim studijskim programima. Cilj istraZivanja, provedenog
na visokoskolskim ustanovama u Hrvatskoj, bio je analizirati u¢inkovitost e-ucenja i
ucenja na daljinu te njihov utjecaj na kvalitetu obrazovanja. U istrazivanju su koristene
kvantitativne metode, kao i metode analize i sinteze. Osim toga, rad prikazuje prim-
jere uspjesSne implementacije e-ucenja u nautickim programima, kao i ogranic¢enja

u vezi s visokom razinom prakticne obuke u tim obrazovnim programima. Rezultati
istrazivanja pokazali su da e-ucenje moze doprinijeti teorijskom dijelu obrazovanja, ali
postoje znacajni izazovi u postizanju potrebnih vjestina navedenih u nautickim studi-
jskim programima temeljenim na STCW konvenciji. Kroz analizu razlicitih elemenata
e-ucenja, rad predlaze smjernice za bududi razvoj e-ucenja u studijskim programima
pomorstva, naglasavajuci vaznost hibridnih modela koji ukljucuju tradicionalne i digi-
talne metode, uz dodatnu podrsku studentima u stjecanju prakti¢nih vjestina.

Kljucne rijeci: STCW konvencija, projekt E-NAUT, obrazovanje, e-ucenje, ucenje na daljinu
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E-Learning in Nautical Study Programs: insights from the E-NAUT
project

The COVID-19 pandemic has caused extraordinary changes in all segments of society,
with the educational sector being one of the most affected. Educational institutions
worldwide were forced to transition to distance learning models in a very short pe-
riod. This paper investigates the application of e-learning and distance learning in
nautical study programs based on the STCW Convention. It focuses on the specific re-
quirements of maritime education and training, which relate to acquiring theoretical
knowledge and practical skills. The research conducted is part of the E-NAUT project,
which addresses competency development in nautical study programs. The aim of
the research, carried out at higher education institutions in Croatia, was to analyse the
effectiveness of e-learning and distance learning and their impact on the quality of
education. The research employed quantitative methods, as well as analysis and syn-
thesis methods. Additionally, the paper presents examples of successful implementa-
tion of e-learning in nautical programs, as well as the limitations regarding the high
level of practical training in these educational programs. The results of the research
indicated that e-learning can contribute to the theoretical part of education, but there are
significant challenges in achieving the necessary skills outlined in the nautical study programs
based on the STCW convention. Through the analysis of various elements of e-learning, the
paper proposes guidelines for the future development of e-learning in nautical study programs,
emphasizing the importance of hybrid models that incorporate traditional and digital methods,
along with additional support for students in acquiring practical skills.

Keywords: STCW Convention, E-NAUT project, education, e-learning, distance learning
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DIGITALNA TRANSFORMACIJA JAVNIH FINANCIJSKIH E-USLUGA U
HRVATSKOJ: POBOLJSANJE KORISNICKOG ISKUSTVA | POVECANJE
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Globalni imperativ da vlade produ digitalnu transformaciju potaknut je potrebom za povecanom
ucinkovitoscu, smanjenjem troskova i rastucim javnim ocekivanjima za besprijekornim
digitalnim interakcijama. Ovaj rad istraZuje sloZenost i mogucnosti ove transformacije unutar
javnih financijskih e-usluga, s posebnim naglaskom na to kako umjetna inteligencija (Ul)
moZe poboljsati korisnicko iskustvo i potaknuti isplativost, crpeci uvide iz hrvatskog konteksta.
Tradicionalni tehnocentricni pristupi u e-upravi cesto rezultiraju niskim prihvacanjem od strane
korisnika i povecanim operativnim opterecenjem zbog nepovezanosti s potrebama i vjestinama
krajnjih korisnika. Integrirajuci okvire od dizajna usmjerenog na korisnika, zajednickog stvaranja
[ upravljanja organizacijskim promjenama sa strateskim koristenjem Ul, ova studija predlaze
sveobuhvatan skup zahtjeva za poboljsanje dostupnosti i upotrebljivosti e-usluga. Tvrdi se da ova
poboljsanja, potaknuta Ul i usmjerena na korisnika, izravno doprinose fleksibilnosti i isplativosti
sustava e-uprave smanjenjem oslanjanja na tradicionalne kanale usluga i poticanjem veceg
povjerenja javnosti. Nadalje, ovaj rad smjesta ove predlozene napretke unutar sireg programa
Digitalnog desetljeca Europske unije, isticuci relevantne prioritete politike, mehanizme financiranja
[ strateski poticaj za otporan, humano-usredotocen i suveren digitalni krajolik.

Kljucne rijeci: Digitalne javne usluge, Umjetna inteligencija, Korisnicko iskustvo, Digitalna
transformacija, Digitalna politika EU-a

136

BOOK OF ABSTRACTS ‘ ;

Digital Transformation of Public Financial E-Services in Croatia:
Enhancing User Experience and Driving Cost-Efficiency through
Artificial Intelligence

The global imperative for governments to undergo digital transformation is driven by the need
for enhanced efficiency, reduced costs, and the growing public expectation for seamless digital
interactions. This paper investigates the complexities and opportunities of this transformation
within public financial e-services, with a specific focus on how Atrtificial Intelligence (Al) can
enhance user experience and drive cost-efficiency, drawing insights from the Croatian context.
Traditional technocentric approaches in e-government frequently result in low user adoption and
increased operational burdens due to a disconnect from end-user needs and skills. By integrating
frameworks from user-centred design, co-creation, and organizational change management
with the strategic deployment of Al, this study proposes a comprehensive set of requirements
for improving e-service accessibility and usability. It argues that these Al-driven, user-centric
improvements directly contribute to e-government system flexibility and cost-efficiency by
reducing reliance on traditional service channels and fostering greater public trust. Furthermore,
this paper situates these proposed advancements within the broader European Union’s Digital
Decade agenda, highlighting relevant policy priorities, funding mechanisms, and the strategic
push for a resilient, human-centric, and sovereign digital landscape.

Keywords: Digital public services, Artificial Intelligence, User experience, Digital transformation,
EU digital policy

137



7t International scientific and professional conference THE CHALLENGES OF TODAY

Buducnost gospodarskih djelatnosti morske tehnologije u uvjetima
rada multidisciplinarnih odnosa radnika
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Rad pomoraca, luckih radnika, ribara, svjetionicara, a u novije vrijeme, radnika u nautickom
turizmu, radnika za istrazivanje mora ( podmorja, radnika u djelatnosti morske farmakologije
{ drugih djelatnosti morske tehnologije je slozen, zahtjevan i pun rizika u specificnim uvjetima
rada. To prate propisi brojnih univerzalnih, regionalnih i nacionalnih adresanata, razlicitog
naziva, sadrzaja, prostornog i vremenskog vaZenja, postupka donosenja i drugih nomotehnickih
oznaka (karakteristika), ali i praksa subjekata u tim odnosima. U njima treba traZiti rieSenja za
buducnost, opcenito, a posebno u plavoj i zelenoj ekonomiji i rjeSenjima za odrZivi razvoj. Ljudski
potencijali omogucuju upravljanje morskim i obalnim resursima. Oni su sudionici— subjekti u svim
modelima i razvojnim strategijama, buducim smjernicama drustva i gospodarstva u najvisem
smislu. Determinante u navedenim odnosima su kretanja u svjetskim, regionalnim i nacionalnim
gospodarskim, gradanskim, socijalnim, kulturnim { drugim odnosima (naglaseno u transportnom
sustavu, logistici ( drugima).

Kljucne rijeci: djelatnik morske tehnologije, pomorci, lucki radnici, uvjeti rada, odrzivi razvoj,
plava i zelena ekonomija
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THE FUTURE OF MARINE TECHNOLOGY BUSINESSES IN THE WORKING
CONDITIONS OF MULTIDISCIPLINARY LABOR RELATIONS

The work of seafarers, dock workers, fishermen, lighthouse keepers, and more recently, employees
in nautical tourism, marine and underwater exploration, marine pharmacology, and other fields of
marine technology is complex, demanding, and filled with risks due to specific working conditions.
It is governed by regulations issued by numerous universal, regional, and national authorities,
differing in title, content, spatial and temporal applicability, adoption procedures, and other
legislative characteristics. The practices of stakeholders in these sectors also play a significant
role. These regulations and practices should be examined for future solutions, particularly within
the frameworks of the blue and green economies and sustainable development strategies. Human
resources are the driving force behind the management of marine and coastal resources. They are
active participants—key stakeholders—in all models, development strategies, and future societal
and economic directions at the highest level. The determining factors in these relationships
include global, regional, and national trends in economic, civic, social, cultural, and other spheres
(particularly in transport systems, logistics, and related fields).

Keywords: marine technology worker, seafarers, dock workers, working conditions, sustainable
development, blue and green economy
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Rad se bavi analizom studijskih programa na Cetiri Pravna fakulteta u Republici Hrvatskoj
(Osijeku, Rijeci, Splitu i Zagrebu) te ispitivanjem stavova studenata na Pravnom fakultetu
u Osijeku o upravnom obrazovanju u Hrvatskoj. Studiji javne uprave u Republici Hrvatskoj
izvode se u sklopu javnih visokih ucilista. Cilj je rada ispitati stavove studenata o upravnom
obrazovanju u Hrvatskoj, ukazati na postojanje mogucnosti upravnog obrazovanja na razlicitim
razinama te ponuditi prijedloge za razvoj drugih studijskih programa te konacno ocijeniti koja
Jje mjera utjecaja upravnog obrazovanja na proklamiranje ekoloskih vrijednosti u javnoj upravi.
Temeljna hipoteza rada glasi: Pravni studiji nude u znacajnoj mjeri mogucnosti za upravno
obrazovanje sluzbenika u Hrvatskoj s naglasenom potrebom za reformiranjem pojedinih dijelova
te prilagodbom europskim standardima. Za potrebe istraZivanja pripremljen je anketni upitnik
u formi Google obrasca koji je putem maila poslan studentima Pravnog fakulteta u Osijeku. Za
myjerenje zavisnih varijabli koristena je Likertova petostupanjska skala, a za obradu rezultata
koristena je deskriptivna statistika. U daljnjoj analizi, autori nude prijedloge za poboljSanje
upravnog obrazovanja u Republici Hrvatskoj. Nalazi analize pokazuju da se upravno obrazovanje
treba prilagoditi suvremenim upravnim doktrinama, napose doktrini dobrog upravljanja ciji su
elementiimplementiraniu odgovarajuce pravne propise. Konvergencija upravnih sustava zahtijeva
priblizavanje domaceg modela odabranim stranim modelima, za sto je prijeko potrebna politicka
volja, a zatim i ukljucenost svih relevantnih aktera na podrucju visokog obrazovanja. S obzirom da
podrucje visokog obrazovanja spada u domenu javnih sluzbi, pripada organizacijama otvorenog
tipa koje su u stalnoj interakciji s okolinom treba poraditi na modernizaciji te europeizaciji
samog sustava koja ce dovesti do razvoja upravnog obrazovanja. Pitanja koje zahtijevaju jasan i
nedvosmislen odgovor glase: razvija li se shvacanje upravnog obrazovanja u pravom smjeru, koje
modele valja slijediti te na koji se nacin prilagoditi stalnim promjenama na podrucju obrazovnih
sustava?

Kljucne rijeci: visokoobrazovni sustav, upravno obrazovanje, studijski programi, reforma, dobro
upravljanje
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EXAMINING STUDENTS’ ATTITUDES ON THE POSSIBILITIES FOR THE
DEVELOPMENT OF ADMINISTARTIVE EDUCATION IN THE REPUBLIC
OF CROATIA

The paper analyzes study programs at four Faculties of Law in the Republic of Croatia (Osijek, Rijeka,
Split, and Zagreb) and examines the attitudes of students at the Faculty of Law in Osijek regarding
administrative education in Croatia. Public administration studies in the Republic of Croatia are
conducted within public higher education institutions. The aim of the paper is to explore student
perspectives on administrative education in Croatia, highlight the existence of opportunities for
administrative education at various levels, offer suggestions for the development of other study
programs, and ultimately assess the extent to which administrative education contributes to the
promotion of ecological values in public administration. The main hypothesis of the paper is
as follows: Law study programs in Croatia offer significant opportunities for the administrative
education of civil servants, with a strong need for reform in certain areas and alignment with
European standards. For the purposes of the research, a questionnaire was prepared in the form
of a Google Form and sent via email to students of the Faculty of Law in Osijek. A five-point
Likert scale was used to measure dependent variables, and descriptive statistics were applied
in the analysis of the results. In further analysis, the authors provide suggestions for improving
administrative education in the Republic of Croatia. The findings indicate that administrative
education must be adapted to modern administrative doctrines, particularly the doctrine of good
governance, the elements of which have been incorporated into relevant legal regulations. The
convergence of administrative systems necessitates aligning the domestic model with selected
foreign models, which requires strong political will as well as the involvement of all relevant
stakeholders in the field of higher education. Since the field of higher education falls under the
domain of public services and belongs to open-type organizations that are in constant interaction
with their environment, efforts should be directed toward the modernization and Europeanization
of the system itself, which will lead to the development of administrative education. Key questions
that require clear and unambiguous answers include: Is the understanding of administrative
education developing in the right direction? Which models should be followed? And how should
we adapt to the ongoing changes in the education systems?

Keywords: higher education system, administrative education, study programs, reform, good
governance
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