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Abstract
Osor, a small settlement, embodies the tension between exceptional archaeological significance and 
limited contemporary accessibility. Once a key maritime and ecclesiastical centre of the northern Adri-
atic, it is today marked by demographic decline, infrastructural constraints, and strong tourism sea-
sonality. This article conceptualises accessibility as a multidimensional heritage problem that extends 
beyond physical access to include interpretation, knowledge circulation, and public engagement. Fo-
cusing on digital heritage tools, particularly the concept of a digital twin, it argues that digitally me-
diated access can transform archaeological research into a distributed educational and cultural in-
frastructure. Osor is presented as a pilot case for rethinking heritage promotion, interpretation and 
presentation in small and remote sites, aligning archaeological interpretation with sustainability, inno-
vation, and learning.
Keywords: archaeological heritage, digital heritage, accessibility, digital twin, sustainable tourism

Izvleček
Osor, majhno naselje, ponazarja razkorak med izjemno arheološko vrednostjo in omejeno sodobno do-
stopnostjo. Nekdanje pomembno pomorsko in cerkveno središče severnega Jadrana danes zaznamu-
jejo demografski upad, infrastrukturne omejitve in izrazita sezonskost turizma. Prispevek obravnava 
dostopnost kot večplastni dediščinski problem, ki poleg fizičnega dostopa vključuje tudi interpretaci-
jo, diseminacijo znanja in vključevanje javnosti. S poudarkom na digitalnih dediščinskih orodjih, zlas-
ti na konceptu digitalnega dvojnika, pokaže, kako lahko digitalno posredovana dostopnost arheolo-
ško znanje preoblikuje v razpršeno izobraževalno in kulturno infrastrukturo. Osor je predstavljen kot 
pilotni primer za premislek o promociji, interpretaciji in prezentaciji dediščine na majhnih ter oddalje-
nih najdiščih.
Ključne besede: arheološka dediščina, digitalna dediščina, dostopnost, digitalni dvojnik, trajnostni 
turizem

Introduction

Osor is a small settlement located at 
the narrow channel separating the is-
lands of Cres and Lošinj in the north-

ern Adriatic, Croatia. Despite its small area and 
population, archaeologically and historically it 
was an important urban site of the eastern Adri-
atic due to its strategic maritime crossing point 
that enabled control of navigation routes linking 
the Kvarner Gulf with the wider Adriatic basin 
(Doneus et al. 2017, 763–4). In the past, the ca-

nal connecting Cres and Lošinj has enabled its 
development into regional centre of exchange 
and administration. Today’s Osor is far from 
its historical role and this duality between his-
torical importance and current marginality de-
fines its contemporary state. On the one hand, 
the town is situated on archaeological remains, 
ecclesiastical architecture, urban structures, and 
ritual landscapes. On the other hand, Osor to-
day is characterized by demographic decline, 
limited economic activity, and strong seasonal 
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dependence on tourism concentrated in summer 
months. As a destination, it remains peripheral 
in relation to major Croatian tourism hubs, and 
its heritage visibility outside professional audi-
ences is low. This discrepancy between rich her-
itage and physical isolation is not unique just to 
Osor, but it is emphasised due to its insular lo-
cation and infrastructural issues. Access to Osor 
is shaped by island mobility infrastructure, sea-
sonal ferry timetables, and climatic factors that 
affect daily connectivity. These conditions im-
pact the flow of visitors and also the circulation 
of knowledge, as archaeological research results 
are largely disseminated through academic pub-
lications and exhibitions rather than through in-
tegrated public interpretation frameworks. 

In this article we will try to show that Osor 
presents an ideal laboratory for developing new 
and contemporary models of heritage accessibil-
ity that include digital technologies and sustain-
able tourism principles (Maietti 2023). Instead 
of proposing activities for the increased physical 
visitation, we are approaching the issue of acces-
sibility as a multi layered concept that combines 
physical presence, interpretation, and digital 
reach. The metaphor used in the title ‘between 
island and cloud’ expresses the transition from 
spatially and informationally limited heritage to-
ward distributed, digitally mediated heritage in-
frastructures. The concept to ‘Make Osor Great 
Again’ is intentionally playful, but analytically 
serious. It does not propose a return to a histor-
ical golden age of urban importance but instead 
searches for a strategic solution for promotion 
and use of Osor’s archaeological heritage with-
in contemporary cultural, educational, and tech-
nological ecosystems. This is grounded in the ba-
sic assumptions that archaeological knowledge 
has limited impact on society if it remains avail-
able mostly to specialist circles, that small and 
remote heritage sites require alternative dissem-
ination models beyond mass tourism and that 
digital tools enable various forms of heritage 
access without increasing physical pressure on 
1	 For the results of the recent scientific research within the project Osor beyond the myth, consult the remaining articles in this  

issue.

fragile locations or locations with limited phys-
ical accessibility. These assumptions are in line 
with current European policy frameworks that 
emphasise sustainability, resilience, and innova-
tion in cultural tourism (Rababeh et al. 2024, 
2). They also reflect transformations in heritage 
studies and practices, where digital mediation is 
not just a possibility for representation, but it be-
comes a useful infrastructural layer able to con-
nect research, education, and public engagement 
(Niccolucci et al. 2022; Hutson et al. 2023; Cas-
sar et al. 2025). Osor has an ideal potential as a 
pilot site for such an approach based on several 
factors: the long duration and interdisciplinarity 
of archaeological research, the clear spatial limits 
of the historic town, the existence of both mate-
rial and immaterial heritage assets, and the prac-
tical constraints on visitor numbers. These ele-
ments make it an exemplary case for testing how 
archaeological knowledge can be translated into 
forms of access that are not dependent on physi-
cal visit of the site.

Archaeological and Historical Context1

Archaeological research shows that Osor’s loca-
tion at the junction of Cres and Lošinj formed 
the basis for development of long-term strate-
gic importance. Settlement occupation extends 
from prehistory onward, with increasing com-
plexity during the Bronze and Iron Ages, when 
maritime exchange intensified across the north-
ern Adriatic (Doneus et al. 2017, 763). Its hin-
terland and maritime environment formed an 
integrated landscape. During the Roman peri-
od it became a municipium. The construction 
of the canal separating Cres and Lošinj, wheth-
er Roman in origin or later modified, enhanced 
its position as a maritime gateway. In the early 
medieval period, Osor had the role of an episco-
pal seat, with ecclesiastical authority extending 
across surrounding islands (Pactat et al. 2021, 8). 
Churches and monastic complexes are materi-
al remains that reflect its past role as a religious 
and political centre (Marić et al. 2014). Vene-
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tian domination and later Habsburg adminis-
tration reshaped its urban functions, but it is im-
portant to note that the gradual shifts in trade 
routes and geopolitical priorities led to a decline 
in regional importance. This enables us to inter-
pret Osor as a microcosm of Adriatic history, re-
flecting transitions from prehistoric networks to 
Roman imperial structures, from ecclesiastical 
power to early modern marginalisation. Its ur-
ban fabric preserves these layers in compressed 
form, making the town an exceptional site for 
interpretation.

Recent archaeological research, especially 
within the project Osor beyond the myth, has 
significantly expanded knowledge of Osor’s ur-
ban and landscape archaeology. New results 
position Osor not as an isolated town but as 
the core of a wider archipelagic system involv-
ing both terrestrial and maritime components. 
Material culture from excavations includes ce-
ramics, sculpture, architectural fragments, and 
everyday objects that reflect both local produc-
tion and long-distance exchange. These finds 
are preserved and partially displayed in the Ar-
chaeological Collection of Osor. The collection 
provides an essential interpretive point, linking 
physical artefacts with urban space and histori-
cal narrative. Yet, despite this research richness, 
public interpretation remains relatively frag-
mented. Archaeological results are presented 
through exhibitions, publications, but they lack 
a unified narrative framework connecting land-
scape, material culture, and social history. This 
fragmentation reflects structural issues com-
mon to small heritage sites: limited institution-
al capacity, seasonal staffing, and dependence 
on tourism seasonal cycles. Besides monuments 
and artefacts, Osor presents a cultural landscape 
in which built heritage, natural environment, 
and ritual practices are intertwined. This land-
scape dimension is important for understanding 
Osor’s heritage value. Archaeology here is not 
limited to particular sites but also reflected in 
spatial relations between town, sea, and hinter-
land. Therefore, its interpretation can integrate 
environmental history, mobility, and socio-eco-

nomic change. It also provides a basis for con-
necting archaeological interpretation with con-
temporary challenges such as climate change, 
sea-level rise, and sustainable land use.

Accessibility as a Heritage Problem
Physical accessibility in Osor is shaped by its in-
sular geography. Although Cres and Lošinj are 
connected by a bridge, access to the archipela-
go depends on ferry routes from the mainland 
and is subject to weather conditions and season-
al fluctuations that affect tourists but also re-
searchers and educators. School groups, for ex-
ample, face logistical and financial barriers to 
organising visits, particularly outside the peak 
tourist season. In general, physical accessibility 
to archaeological sites is a growing concern, es-
pecially for those with disabilities (Cantarellas 
2023, 519–22). Historic urban sites often present 
physical barriers, and archaeological areas can be 
left as islands of ruins, fenced and inaccessible 
(Ribeiro et al. 2012, 4149; La Mantia 2024, 156). 
The transport (in)connectivity, biodiversity, cul-
tural heritage, and carrying capacity are all cru-
cial elements to consider when developing stra-
tegic plans for areas with specific characteristics 
(Cecić 2023, 87–96). Physical accessibility also 
intersects with infrastructure limitations. Osor 
does not have accommodation facilities and 
transport infrastructure to host larger number 
of visitors. While this protects the integrity of 
the historic town, it also limits the scale of herit-
age outreach through traditional tourism mod-
els. These conditions generate a paradox: Osor’s 
archaeological and historical value is high, but 
its practical accessibility is low. The consequence 
is a communication gap between research pro-
duction and public promotion. Knowledge cir-
culates within academic networks but has no 
strategy to reach broader audiences.

Accessibility is not only spatial but also 
epistemic. Even when visitors reach Osor, inter-
pretation depends heavily on their prior knowl-
edge and on limited material. Archaeological 
collection and heritage signage provide informa-
tion, but rely on static display formats that are 
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not able to fully present and explain the com-
plexity of archaeological processes or histori-
cal change, and the upgrade and inclusion of 
new research insights is slow. This information-
al problem reflects a wider challenge in archae-
ology: translating research into acceptable forms 
to non-specialist publics. Without mediation, 
archaeological remains appear as fragments de-
tached from everyday experience, so interpreta-
tion becomes interface between scientific knowl-
edge and social meaning. Digital interpretation 
tools, such as AR, 3D reconstructions, and in-
teractive narratives, address this gap by embed-
ding explanation directly into spatial experience 
(De Bonis et al. 2022, 92–101). They also ena-
ble multilingual access, adaptability to differ-
ent age groups, and integration with education-
al curricula. The application of virtual reality in 
the interpretation of cultural heritage is at an ex-
ceptionally high level worldwide, while in Croa-
tia, it is still in development (Pleše 2024, 16–7). 
Simply including scientific information in digi-
tal technology is not enough. It is necessary to 
develop diverse types of digital tools and inter-
pretation levels to make content more accessi-
ble and engaging for users, encouraging learning 
and exploration. Finally, accessibility raises sev-
eral questions: who controls heritage narratives, 
who participates in interpretation, and who ben-
efits from tourism. A digitally based accessibil-
ity strategy requires institutional integration: 
shared data standards, cooperative content de-
velopment, and joint responsibility for main-
tenance and updating. Such integration aligns 
with contemporary models of participatory her-
itage management, where knowledge production 
and dissemination are collaborative (Čadovska 
2012, 23).

Osor shows the contradiction faced by 
many small heritage towns: exceptional histori-
cal depth combined with limited physical reach. 
Archaeological research depicts the town’s im-
portance as a maritime and cultural node in the 
northern Adriatic, yet these findings remain un-
evenly translated for the public. Accessibility, 
therefore, becomes the central analytical prob-

lem, as access to place, knowledge, narratives, 
and learning opportunities. In the following 
parts of this article we will show that this prob-
lem can be addressed through a strategic com-
bination of tourism policy, cultural program-
ming, and digital heritage tools, especially the 
development of a digital twin of Osor, that can 
transform and translate archaeological research 
data into an educational infrastructure capable 
of extending Osor’s reach from the island to the 
cloud.

Tourism and Policy Frameworks
The development of heritage tourism in Osor 
must be contextualised within Croatia’s broader 
tourism and cultural policy frameworks, which 
increasingly prioritise sustainability, diversifica-
tion, and cultural value. The Sustainable Tour-
ism Development Strategy of the Republic of 
Croatia to 2030 establishes sustainability as the 
guiding principle for tourism growth, empha-
sizing quality over quantity, environmental re-
sponsibility, and integration with local com-
munities (Strategija razvoja održivog turizma 
do 2030. godine 2023). This strategy explicitly 
identifies cultural heritage as a resource for cre-
ating distinctive and resilient destinations, par-
ticularly outside major urban and resort centres 
(Cukrov 2010, 106; Nikolić 2021, 32). The im-
portance of sustainable heritage protection is 
recognized in international policies (UNESCO, 
ICOMOS), necessitating national and regional 
conservation and management plans (Rababeh, 
et al. 2024, 2). For small heritage towns such 
as Osor this is particularly relevant. Tradition-
al mass tourism models are neither feasible nor 
desirable given the town’s spatial constraints and 
fragile archaeological fabric. Instead, the nation-
al strategy’s emphasis on thematic tourism, digi-
tal innovation, and education-based experiences 
provides a conceptual framework within which 
Osor can reposition itself as a site of knowledge, 
learning, and cultural encounter rather than just 
as a sightseeing destination. The development 
of archaeological tourism requires the involve-
ment of the local population and educational ac-
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tivities for valorisation, as well as their participa-
tion in heritage management (Cindrić 2021, 67). 
The Croatian Tourism Act (Zakon o turizmu 
2023) and related policy instruments also stress 
the importance of destination management and 
stakeholder coordination, suggesting integrated 
planning between tourism boards, municipal-
ities, cultural institutions, and civil society. In 
this sense, Osor’s heritage cannot be treated in 
isolation but must be a part of coordinated gov-
ernance structures that align tourism promotion 
with heritage conservation and dissemination of 
scientific research results.

At the regional scale, the Tourism Devel-
opment Strategy for Cres and Lošinj (Horwath 
HTL 2021) articulates a vision of the archipel-
ago as a sustainable, high-quality destination 
rooted in nature, health tourism, and cultural 
identity The document highlights the need to 
reduce seasonality, strengthen thematic prod-
ucts, and improve the interpretation of cultural 
resources (Čorak 2013, 22; Rudančić and Ćućić 
2019, 7–8; Nikolić 2021, 31). Within this, Osor 
has a role as a historical and archaeological point 
and not a resort-oriented settlement. Its poten-
tial is in complementing beach destinations 
through heritage-based experiences. The strat-
egy recognises the importance of small towns 
and villages as carriers of authenticity and local 
character, suggesting that targeted investment 
in interpretation and infrastructure can gener-
ate added value without large-scale physical de-
velopment. Efforts in Mali Lošinj demonstrate 
how sustainability can be translated into tangi-
ble advantages, including preserving the envi-
ronment, fostering the local economy, and safe-
guarding cultural identity, despite challenges 
like pronounced seasonality. Regional planning 
documents further emphasise the role of digital 
technologies in destination branding and visi-
tor engagement. Digital platforms are identified 
as tools for storytelling, itinerary planning, and 
educational outreach, enabling destinations to 
communicate complex narratives and to reach 
audiences beyond those physically present 
(Floričić et al. 2023, 73). For Osor, this orienta-

tion aligns directly with the need to overcome 
insularity through mediated forms of access.

Cultural heritage governance in Croatia 
operates across multiple institutional levels, in-
volving the Ministry of Culture and Media, re-
gional conservation offices, museums, and local 
authorities. In Osor, this governance structure 
intersects with tourism institutions such as the 
Mali Lošinj Tourist Board and regional destina-
tion management bodies. While this multi-level 
system provides legal protection for monuments 
and archaeological sites, it can also lead to frag-
mentation in interpretation and promotion. The 
challenge is in bridging the heritage protection 
and tourism use. Archaeological sites are sub-
ject to strict conservation rules, which can lim-
it physical access and development. On the oth-
er hand, tourism seeks visibility, narrative, and 
visitor engagement. Digital heritage tools offer a 
mediating layer between these elements by ena-
bling interpretation without physical interven-
tion in sensitive areas. The integration of digi-
tal strategies into tourism governance would be 
a technical innovation but also an institution-
al one, as it requires shared data infrastructures, 
collaborative content production, and long-term 
maintenance commitments. We must warn that 
Osor’s development as a digitally accessible her-
itage site depends as much on governance capac-
ity as on technological feasibility.

The Osor Musical Evenings represent a key 
contemporary practice through which Osor’s 
heritage is reactivated and reinterpreted. By sit-
uating classical music performances within spac-
es, the festival shows possibilities for the adap-
tive reuse of archaeologically and historically 
significant structures. In this context, music op-
erates as an intangible heritage practice that an-
imates material remains, producing meanings 
that extend beyond scholarly interpretation and 
embed archaeology within lived, ritualised ex-
perience (Pleše 2024, 31). Despite its strong cul-
tural and symbolic impact, the festival remains 
concentrated in the summer season, reflecting 
broader Adriatic tourism patterns and limiting 
its contribution to sustainable heritage manage-
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ment. Proposals to expand the festival through 
educational, research-oriented, and interpretive 
programmes have been emphasised as a means 
of strengthening Osor’s role as a year-round ar-
chaeological and cultural site (Čorak 2013, 23). 
In this sense, the Osor Musical Evenings func-
tion not only as a cultural event but as a form of 
archaeological mediation, contributing to place 
branding grounded in the past and local legiti-
macy, which must resonate with the communi-
ty before achieving wider recognition (Cukrov 
2010, 106).

Digital Heritage Tools
Augmented reality and virtual reality have be-
come popular tools in heritage interpretation. 
Users can visualise lost structures, explore inac-
cessible areas, and engage with historical narra-
tives in immersive ways (Quattrini et al. 2016, 
383; Fazio et al. 2019, 511; De Bonis et al. 2022, 
92). In archaeological contexts, AR overlays can 
superimpose reconstructions onto present-day 
ruins, and VR environments can simulate entire 
landscapes and urban spaces across time peri-
ods (Kingsland 2023, 63; Rodríguez-Garcia et al. 
2024). These technologies are particularly use-
ful for making remote, fragile, or physically in-
accessible sites available to a wider audience, in-
cluding underwater archaeological sites (Haydar 
et al. 2011, 312; Bruno et al. 2017, 1). In Osor, AR 
and VR have already been implemented in the 
form of the Osorski vremeplov, which allows vis-
itors to experience reconstructed views of twelve 
locations within the historic town through VR 
headsets (Pleše 2024, 31). This initiative repre-
sents an important proof of concept, demon-
strating that digital reconstruction can enhance 
visitor understanding without requiring exten-
sive physical interventions in protected areas. 
However, current implementations remain site 
bound. A more systematic approach would in-
tegrate AR and VR into a broader interpretive 
ecosystem, linking them with archaeological da-
tabases, educational content, and tourism plat-
forms. Such integration would transform iso-
lated digital experiences into components of a 

comprehensive digital heritage infrastructure. 
The increased accessibility and interactivity of 
these digital displays can strengthen the connec-
tion between heritage and individuals, which 
contributes to long-term preservation efforts 
(Pleše 2024, 23).

Serious games are designed to combine en-
tertainment with learning, making them very 
useful for heritage education (Mortara et al. 
2014, 319; DaCosta and Kinsell 2022). They can 
simulate excavationa, trade networks, or settle-
ment dynamics, and allow users to experiment 
with historical scenarios. This participatory di-
mension changes and shifts heritage interpre-
tation from passive reception to active explo-
ration, providing immediate feedback (Hulin 
2021, 2; García et al. 2024; Thise et al. 2025, 
318). They can help disseminate archaeological 
findings and methodologies, encouraging play-
ers to engage with reconstructed historical set-
tings (Kingsland 2023, 63; Murtas and Lombar-
do 2024, 1). For Osor, serious games could model 
Bronze and Iron Age settlemens, maritime trade 
routes, or urban transformations. Players could 
decide about resource management, defence, or 
ritual practice, and this way learn about the log-
ics of past communities. Such simulations would 
not replace scientific interpretation but trans-
late it into experiences. Serious games also sup-
port inclusion of younger audiences and using 
different learning styles. When integrated in ed-
ucation, they help develop heritage literacy, his-
torical empathy, and perception of archaeology 
(Kilis et al. 2025, 1).

Among participatory digital tools, Mine-
craft Education Edition has bacome effective 
platform for heritage interpretation and teach-
ing. Its block-based environment allows users to 
reconstruct historical sites collaboratively, base-
don archaeological evidence and pedagogical ob-
jectives (Fernández and Medeiros 2019; Hobbs 
et al. 2023, 138; Krappala et al. 2024). Heritage 
projects across Europe have used Minecraft to 
model castles, towns, and landscapes, integrat-
ing history, geography, and environmental stud-
ies. In Osor, Minecraft could be used to recreate 
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the different phases, enabling students to ex-
plore spatial organisation, building techniques, 
and environmental relationships (Mørch et al. 
2021). Such reconstructions could be linked to 
curricular topics in history and geography, inte-
grating Osor in broader narratives of Mediterra-
nean and island societies. The pedagogical po-
tential of Minecraft is its capacity to merge play 
with structured learning. Teachers can design 
tasks that require students to interpret archaeo-
logical data, compare reconstructions with mod-
ern layouts, and reflect on processes of change 
over time (Cassone et al. 2019, 28; Mørch et al. 
2021; Steier and Davidsen 2021, 198; Krappala et 
al. 2024). 

AR, VR, serious games, and Minecraft 
should not be treated as isolated innovations but 
as interconnected elements of a digital heritage 
ecosystem. Each tool is made for different audi-
ences and uses: AR enhances on-site experience, 
VR enables remote exploration, serious games 
support experiential learning, and Minecraft 
fosters collaborative construction of knowledge. 
For Osor, integration means that all these tools 
use a common data from archaeological research 
results, spatial models, and interpretation. This 
can be conceptualised as a digital twin of Osor’s 
archaeological landscape, serving as the basis for 
diverse applications. Such a digital twin would 
ensure consistency across platforms and enable 
updates as new research emerges.

Digital Twins in Archaeology
The concept of the digital twin originates in en-
gineering and manufacturing, where it denotes 
a dynamic digital replica of a physical system 
that is continuously updated through data ex-
change. In contrast to static 3D models, digital 
twins are characterised by their capacity to inte-
grate heterogeneous data streams, represent tem-
poral change, and support simulation and sce-
nario testing (Liu and Wang 2024, 1019; Kleijn 
et al. 2024). When applied to cultural heritage 
and archaeology the term is referring to mul-
ti-layered digital representations of archaeologi-
cal objects, sites, anfd landscapes that combine 

geometry, metadata, interpretive narratives, and 
analytical functions (Niccolucci et al. 2022; Cas-
sar et al. 2025). In archaeological practice, early 
digital representations focused on photogram-
metric or laser-scanned 3D models of artefacts 
and monuments. These models served for docu-
mentation and visualisation but remained isolat-
ed from broader interpretive systems. The digital 
twin extends this approach by including mod-
els that links spatial geometry with stratigra-
phy, material culture, environmental data, and 
historical interpretation (Parrinello and Picchio 
2023). This allows dynamic updating and inter-
active connection of the digital replica with the 
physical object (Parsinejad et al. 2021, 72).

Digital twins are understood as infrastruc-
tures for archaeological knowledge, rather than 
merely as visual outputs (Cassar et al. 2025). 
They integrate excavation records, geophysi-
cal survey data, environmental reconstructions, 
and architectural hypotheses into a single navi-
gable environment. Such environments support 
public dissemination and scientific analysis (Liu 
et al. 2024). At the architectural scale, digital 
twins of individual monuments allow the mod-
elling of construction phases, structural behav-
iour, and conservation interventions (Hutson et 
al. 2023). What distinguishes these applications 
from earlier digital heritage tools is their empha-
sis on process, as digital twins are designed to 
be updated as new data becomes available, pre-
serving the research lifecycle within the mod-
el itself. Digital twins have also been adopted as 
tools for public archaeology, expanding access to 
sites that are remote, fragile, or partially inacces-
sible. By hosting digital twins on web platforms 
or integrating them into AR/VR applications, 
heritage institutions can offer immersive expe-
riences without exposing physical remains to 
mass visitation (Bertoldi 2021, 1444; Parsinejad 
et al. 2021, 72; Banfi et al. 2023, 176). These plat-
forms integrate multimedia to enhance visitors’ 
experiences and dissemination (Liu et al. 2024). 
Such uses align with broader trends in open sci-
ence and open heritage, where data sharing and 
public engagement are considered integral to re-
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search practice. Digital twins enable a form of 
distributed heritage presence, where the archae-
ological site exists simultaneously in situ and on-
line (Niccolucci et al. 2022). This dual existence 
supports both conservation goals and access 
to knowledge. However, public-facing digital 
twins also raise ethical and interpretive ques-
tions. Who controls the narrative in the model? 
How are local perspectives represented? What 
commercial uses are permitted? These questions 
show the need for governance frameworks that 
treat digital twins as cultural assets rather than 
purely technical tools.

The Digital Twin of Osor 
Osor’s archaeological richness, spatial compact-
ness, and logistical constraints make it an ide-
al candidate for the development of a digital 
twin. The town’s historic core can be modelled 
at high resolution, while its surrounding land-
scape can be represented through GIS layers and 
terrain models. Archaeological data from exca-
vations and surveys would provide the empirical 
basis for reconstruction, while historical sourc-
es supply contextual narratives. The central ra-
tionale for a digital twin of Osor would be ac-
cessibility (Bertoldi 2021, 1444). A digital twin 
would enable access to Osor’s past for audiences 
who cannot travel to the island, including school 
groups, international learners, and persons with 
mobility impairments. It also enables off-season 
engagement. Furthermore, a digital twin would 
allow Osor’s archaeological data to be mobilised 
across multiple platforms: AR applications, VR 
experiences in museums, serious games, and Mi-
necraft Education modules. This way, the digital 
twin would function as a backbone infrastruc-
ture that ensures consistency and scientific in-
tegrity across all digital outputs (Niccolucci et al. 
2022; Shimoda et al. 2025, 1360). Based on com-
parative cases, digital twin of Osor should con-
sist of geometric model (3D model of the town 
and its landscape), chronological layers (separate 
reconstructions for major periods), data annota-
tions (excavation units, bibliography, radiocar-
bon dates), uncertainty encoding (excavated re-

mains, hypothetical reconstructions), narrative 
modules (trade, religion, daily life, and similar).

In educational contexts, the digital twin of 
Osor would be used as a learning environment 
(Kilis et al. 2025, 1; Shimoda et al. 2025, 1360). 
Students would navigate the model, compare 
historical phases, and engage in tasks. The dig-
ital twin supports constructivist pedagogies by 
allowing learners to manipulate data and test 
hypotheses. When linked with Minecraft Ed-
ucation, the twin can provide the scientific ref-
erence layer for student-built reconstructions. 
Minecraft worlds can thus be based in archaeo-
logical reality, while still allowing creative explo-
ration (Mørch et al. 2021; Krappala et al. 2024). 
Such an approach aligns with interdisciplinary 
curricula that integrate history, geography, en-
vironmental studies, and digital literacy. Osor 
would become a case study for understanding is-
land societies, trade networks, and human-envi-
ronment interaction in the northern Adriatic. 
On-site AR experiences can draw directly from 
the twin, overlaying reconstructions onto pres-
ent-day ruins. VR applications can transport 
users to different periods of Osor’s history (De 
Bonis et al. 2022, 92). Because all applications 
draw on the same underlying twin, updates in ar-
chaeological interpretation can propagate across 
platforms. This would ensure to avoid the frag-
mentation that occurs when each digital prod-
uct is developed independently. It would also en-
sure that public representations remain aligned 
with current and updated scientific research.

Developing and maintaining a digital twin 
requires long-term institutional collaboration 
that clearly defines responsibilities for data cu-
ration, content updates, and user access. Ideally, 
this framework would involve collaboration be-
tween academic institutions, museums, local au-
thorities, and tourism boards. From a sustaina-
bility perspective, the digital twin contributes to 
conservation by reducing pressure on physical re-
mains. It also supports economic sustainability 
by generating digital heritage products that can 
be used in education, tourism, and cultural pro-
gramming (Maietti 2023). 
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Conclusion
Osor shares common characteristics with many 
heritage sites: historical depth combined with 
limited contemporary reach. Archaeological re-
search has revealed its importance as a mari-
time and cultural point in the northern Adri-
atic, yet this knowledge remains limited to the 
wider public. The proposed case of Osor sows a 
transformation in archaeological practice: from 
site-centred preservation toward networked her-
itage infrastructures. Traditional heritage man-
agement has focused on protecting physical re-
mains and regulating visitor access. While these 
objectives remain neccessary, they must be com-
plemented by strategies that enable the circula-
tion of knowledge and digital twins offer a pos-
sibility to develop this kind of system (Liu and 
Wang 2024, 1019). They include archaeological 
data within platforms that are accessible, up-
dateable, and pedagogically usable. In doing so, 
they transform archaeology from localised scien-
tific research into a distributed educational re-
source. However, digital access should not re-
place physical experience but enrich it, ensuring 
that virtual experiences remain connected with 
material remains.

The Osor case suggests that small heritage 
towns can act as testbeds for innovative models 
because their scale enables manageable experi-
mentation. Rather than competing with large 
urban heritage centres, they can specialise in in-
tegrative, research-based digital interpretation. 
We have tried to offer the solution in redefining 
access through digital mediation. By integrat-
ing tourism strategies and digital heritage tools, 
Osor can become a site of learning and interpre-
tation. The concept of a digital twin of Osor rep-
resents the basis for this kind of approach. As an 
infrastructure linking research, education, and 
public engagement, it enables consistency, trans-
parency, and scalability across AR, VR, serious 
games, and Minecraft-based learning environ-
ments (Kilis et al. 2025, 1). It also aligns with sus-
tainability principles by reducing physical pres-
sure on the site. ‘Make Osor Great Again’ thus 

becomes a call for smart presence: from island to 
cloud, from excavation to education, from isola-
tion to connection. In this model, Osor’s past is 
not just preserved but activated as a resource for 
contemporary understanding, learning and use 
of the new knowledge for future resilience.
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Summary
This article examines Osor, a small settlement on 
the islands of Cres and Lošinj, as a case study for 
rethinking archaeological accessibility in contexts 
characterised by high heritage value and limited 
physical reach. Archaeological and historical re-
search has demonstrated that Osor played a stra-
tegically important role in the northern Adriatic 
from prehistory through the Roman and early me-
dieval periods, functioning as a maritime gateway, 
administrative centre, and episcopal seat. Today, 
however, Osor is marked by demographic decline, 
infrastructural constraints, and strong dependence 
on seasonal tourism, which together limit both vis-
itor access and broader public engagement with ar-
chaeological knowledge.

The article approaches accessibility as a multi-
dimensional heritage problem that extends beyond 
physical access to include the circulation of knowl-
edge, interpretation, education, and participation. 
While Osor’s insular location and fragile archae-
ological fabric make mass tourism neither feasi-
ble nor desirable, these same constraints position 
the town as an ideal testing ground for alternative, 
digitally mediated models of heritage access. Ar-
chaeological research in Osor is rich and interdis-
ciplinary, yet its results are primarily disseminated 
through academic channels and fragmented exhi-
bitions, leaving a gap between research production 
and public interpretation.

Within this framework, the article situates 
Osor in relation to Croatian national and region-
al tourism and cultural policy, which increasing-
ly emphasise sustainability, thematic tourism, and 
digital innovation. Cultural practices such as the 
Osor Musical Evenings are examined as examples 
of how intangible heritage can activate archaeolog-
ical and historical spaces, while also revealing the 
limitations of seasonally concentrated cultural pro-
gramming. The analysis shows that heritage-based 
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development in Osor must prioritise quality, inter-
pretation, and learning rather than visitor volume.

The core proposal of the article is the develop-
ment of a digital twin of Osor as an infrastructur-
al solution to accessibility. Conceptualised as a dy-
namic, multi-layered digital representation of the 
town’s archaeological landscape, the digital twin 
would integrate spatial models, excavation data, 
historical interpretation, and narrative content. 
It would function as a backbone for diverse digi-
tal applications, including augmented and virtual 
reality, serious games, and educational platforms 
such as Minecraft, ensuring scientific consisten-
cy and adaptability over time. By enabling access 
independent of physical presence, the digital twin 
would extend Osor’s archaeological knowledge 
‘from island to cloud’, supporting education, pub-
lic engagement, and sustainable heritage manage-
ment without increasing pressure on the site itself.

The article concludes that small and remote 
heritage towns like Osor can serve as laborato-
ries for innovative heritage models. By integrat-
ing archaeological research, digital technologies, 
and sustainable tourism strategies, Osor demon-
strates how archaeological knowledge can be trans-
formed into a distributed cultural and educational 
resource, reinforcing both heritage protection and 
contemporary relevance.

Povzetek
Prispevek obravnava Osor, majhno naselje na oto-
kih Cres in Lošinj, kot študijo primera za premi-
slek o dostopnosti arheološke dediščine v okoljih 
z izjemno dediščinsko vrednostjo in omejenim fi-
zičnim dosegom. Arheološke in zgodovinske razi-
skave kažejo, da je imel Osor od prazgodovine do 
rimskega in zgodnjesrednjeveškega obdobja v se-
vernem Jadranu strateško vlogo kot pomorsko voz-
lišče, upravno središče in škofijski sedež. Danes pa 
se sooča z demografskim upadom, infrastruktur-
nimi omejitvami in izrazito sezonsko odvisnostjo 
od turizma, kar omejuje tako obisk kot širšo javno 
dostopnost arheološkega znanja.

Prispevek dostopnost obravnava kot 
večplastni dediščinski problem, ki presega fizič-
ni dostop in vključuje kroženje znanja, interpre-
tacijo, izobraževanje ter sodelovanje javnosti. Za-
radi otoške lege in občutljive arheološke strukture 

množični turizem v Osorju ni ne izvedljiv ne zaže-
len, hkrati pa te omejitve mesto določajo kot ideal-
no okolje za razvoj alternativnih, digitalno posre-
dovanih modelov dostopa. Arheološke raziskave v 
Osorju so obsežne in interdisciplinarne, vendar so 
njihovi rezultati večinoma dostopni strokovni jav-
nosti, medtem ko je javna interpretacija razdroblje-
na in omejena.

V tem kontekstu prispevek Osor umešča v 
okvir nacionalnih in regionalnih kulturnih ter tu-
rističnih politik, ki vse bolj poudarjajo trajnost, te-
matski turizem in digitalne inovacije. Kulturne 
prakse, kot so Osorske glasbene večeri, so analizi-
rane kot primeri aktivacije zgodovinskih in arheo-
loških prostorov skozi nesnovno dediščino, hkra-
ti pa razkrivajo omejitve sezonsko osredotočenega 
kulturnega dogajanja. Razprava pokaže, da mora 
dediščinski razvoj Osorja temeljiti na interpreta-
ciji, učenju in kakovosti izkušnje, ne pa na količi-
ni obiskovalcev.

Osrednji prispevek, ki ga ponuja članek, je ra-
zvoj digitalnega dvojnika Osorja kot infrastruk-
turne rešitve za vprašanje dostopnosti. Digitalni 
dvojnik je razumljen kot dinamična, večplastna 
digitalna predstavitev arheološke krajine, ki pove-
zuje prostorske modele, podatke izkopavanj, zgo-
dovinsko interpretacijo in pripovedne vsebine. 
Deloval bi kot skupna osnova za različna digitalna 
orodja, kot so obogatena in navidezna resničnost, 
resne igre ter izobraževalne platforme, pri čemer bi 
zagotavljal znanstveno konsistentnost in možnost 
posodabljanja. S tem bi omogočil dostop do arhe-
ološkega znanja neodvisno od fizičnega obiska ter 
razširil dediščinsko prisotnost Osorja »od otoka 
do oblaka«.

Prispevek zaključuje, da lahko majhna in od-
daljena dediščinska mesta, kot je Osor, delujejo kot 
laboratoriji za inovativne pristope k upravljanju in 
posredovanju dediščine. Z integracijo arheoloških 
raziskav, digitalnih tehnologij in trajnostnih turi-
stičnih strategij Osor ponuja model, v katerem ar-
heološko znanje postane razpršen kulturni in izo-
braževalni vir z dolgoročno družbeno vrednostjo.
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