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Abstract 

In today's digital environment, safeguarding cultural heritage has become a major concern for 

museums. Advances in digitisation enable museums to document, preserve, interpret, and 

disseminate cultural materials through digital archives, three-dimensional modelling, virtual 

exhibitions, and cloud-based storage. This study reviews the literature on digital heritage 

preservation and examines the role of digital technologies in protecting cultural resources for 

future generations. The review highlights benefits including improved accessibility, systematic 

documentation, disaster preparedness, and international knowledge sharing, while also 

examining challenges related to sustainability, cybersecurity, copyright, technological 

obsolescence, funding, and professional expertise. Overall, the literature indicates that digital 

preservation is now an important component of museum management and heritage 

conservation. Its long-term effectiveness depends on sustained technical investment, 

institutional commitment, appropriate governance, and collaboration among relevant 

stakeholders. 
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Introduction 

Museums have long been seen as important institutions for the collection, preservation, 

interpretation and dissemination of cultural resources. Traditionally, museums have been the 

custodians of collective memory of humankind through the conservation of artefacts, art 

objects, archaeological remains, manuscripts, historical records and numerous cultural items 

that embody the identity and traditions of communities. Apart from its conservation duty 

museums also have an important instructional function. They help the general public to 

appreciate history, culture, science and artistic achievement. They serve as spaces where people 

and communities can engage with cultural heritage, develop a sense of history, and strengthen 

their connection to the past. In today's rapidly evolving technological and digital environment, 
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museums are faced with the rising challenge of preserving cultural heritage while also ensuring 

accessibility, relevance and sustainability. Digital preservation, therefore, has become a key 

strategy for safeguarding cultural heritage and improving public access to historical materials 

(Yang et al., 2025). 

Cultural legacy is one of the most important goods of human civilisation. It comprises both 

tangible and intangible features, such as monuments, archaeological sites, artefacts, artistic 

works, traditional knowledge, languages, rituals and customs which are a reflection of the 

historical and cultural development of communities. Cultural heritage strengthens social 

identity, promotes community cohesion, enhances education, stimulates the development of 

tourism, and facilitates intercultural dialogue. Cultural heritage preservation is important for 

the protection of historical goods and for the maintenance of collective memory, and for the 

transmission of cultural values to the next generations. Cultural property assets are continually 

under threat from natural disasters, environmental degradation, armed conflict, urban 

development, neglect, theft and the slow deterioration that comes with ageing materials. Such 

problems have heightened concerns for the protection and sustainability of cultural heritage 

resources worldwide. 

Centuries of traditional heritage preservation practices have been important in the protection 

of museum collections. Museums have used conservation methods like as environmental 

monitoring, restoration, preventive conservation and specialised storage to help preserve the 

physical integrity of artefacts. These procedures are still elementary, but typically limited by 

financial, technological and environmental constraints. Physical preservation does not mean 

that all dangers of deterioration, calamity or loss are eliminated. Therefore, there is a growing 

awareness among museums and historical organisations of the importance of complementary 

digital solutions that can serve to support preservation efforts while also improving access to 

cultural treasures (Yang et al., 2025). 

Ávila Rodríguez et al. (2025) found out that digital technologies have transformed the way that 

museums preserve, manage and share cultural property. Digital preservation refers to the use 

of technological tools and methods to create, maintain, monitor, and preserve digital records of 

cultural heritage across time. Museums can employ digitisation techniques to provide improved 

digital archives of artefacts, manuscripts, artworks, photos and historical documents. Such 

electronic archives are critical preservation instruments that enable conservation, research, 

education and public access. Digital preservation has thus become an important feature of 

museum strategy to protect historical artefacts in an increasingly digital world. 

The concept of digitisation has been the subject of considerable interest in the museum industry 

during the last twenty years. Digitalisation is the process of transforming physical items, 

documents and cultural resources into digital form using photography, scanning, 3D imaging 

and data capture. The digital content generated can be preserved in databases, archives and 

online platforms for long-term preservation and accessibility. Museums across the globe have 

undertaken several digitisation projects to establish large digital collections and historical 
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repositories. The activities indicate the growing awareness that digital technologies provide 

viable answers to preservation problems and at the same time facilitate access to cultural 

material (Xu et al., 2025). 

Ávila Rodríguez et al. (2025) identify the capacity of digital preservation to its capacity to 

protect cultural heritage from physical decay and disappearance. Many cultural relics are quite 

fragile, subject to weather conditions, handling, exposure to light and the effects of natural 

ageing. Regular handling can speed up deterioration, especially of historical documents, 

archaeological objects, textiles and delicate artworks. Digital copies decrease the need for 

physical interaction enabling investigators, students and visitors to interact with detailed digital 

representations rather than the actual artefacts. This approach decreases the physical burden on 

objects and ensures that critical information is available for study and interpretation. 

Natural disasters are a great threat to conservation of cultural treasures. Natural calamities like 

earthquakes, floods, fires and hurricanes have destroyed many cultural artefacts throughout 

history. Museums and historical organisations in disaster-prone areas are always under threat 

and may suffer irreversible harm. Digital preservation is a creation of backup records of cultural 

heritage, an essential safeguard. Digital copies can preserve important information about an 

artifact’s aesthetics, measurements, condition, and historical significance, even after the 

original artefact is damaged or destroyed. Digitisation helps museums and historical 

institutions with risk management and disaster recovery plans (Xu et al., 2025). 

Panayot et al. (2025) demonstrate that the importance of digital preservation was especially 

highlighted by the global loss of history during armed wars and political turmoil. Due to 

conflict and acts of vandalism, many historical buildings, archaeological sites, museums, 

libraries and archives have been damaged or destroyed. The application of digital 

documentation has been advocated increasingly by international heritage authorities as a way 

of conserving endangered cultural treasures. Comprehensive documentation of heritage 

monuments before possible harm has been created using three-dimensional scanning, 

photogrammetry, drone imagery and digital modelling techniques. These initiatives 

demonstrate the growing importance of digital technologies in supporting global efforts for the 

conservation of heritage. 

Storeide et al. (2023) explained that preservation is not the only benefit of digital technology; 

they also greatly improve access to cultural heritage. Historically, geographic distance, 

transportation, hours of operation, and storage capacity have limited access to museum 

collections. Many museums have large collections, much of which cannot be shown to the 

public because of limited space for exhibitions. Digitisation can help museums overcome these 

difficulties by enabling access to collections through internet databases, digital archives and 

virtual exhibitions. This makes it possible for people to receive cultural resources no matter 

where they are, and this will increase the range of education and study. 
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Improving access is now a major objective of the management of museums and the design of 

policies on cultural heritage. Museums are expected to serve a wide variety of audiences such 

as students, researchers, visitors, persons with disabilities, and persons of diverse cultural and 

linguistic heritages. Digital technologies offer inclusive access through the delivery of bilingual 

information, audio descriptions, virtual tours and adjustable interfaces. These advances can be 

used by museums to engage audiences that might otherwise face barriers to engagement. In 

this sense, digital preservation helps to protect legacy, but also to promote social inclusion and 

cultural democratisation (Panayot et al., 2025). 

The rapid expansion of internet technology has also brought benefits for digital heritage 

projects. Digital platforms enable museums to make their collections accessible to a worldwide 

audience and so foster intercultural exchange and information sharing. Historians can access 

historical records remotely, teachers can include digital heritage materials in their teaching, and 

tourists can study museum collections before organising their visit. The enhanced accessibility 

has converted cultural heritage from a site-specific resource to an educational resource that is 

generally accessible. Digital preservation, consequently, has been strongly associated with 

broader goals such as cultural diffusion, community participation and ongoing learning (Xing 

et al., 2025). 

The advancement of technology has led to the availability of several solutions that can help in 

preserving digital legacy. High-quality photography is now available to accurately capture 

artefacts and artworks. Three-dimensional scanning technology can be used by museums to 

construct incredibly realistic digital facsimiles of objects and monuments. Photogrammetry 

techniques include taking a great number of pictures to generate realistic three-dimensional 

models. These models can be used for research purposes and for conservation activities. 

Likewise, technologies using laser scanning allow a digital record of archaeological sites, 

historic buildings and architectural heritage. As a consequence of these improvements, the 

quality, accuracy and completeness of digital documentation methods have improved 

significantly (Mansour et al., 2024). 

Hermon et al. (2024) demonstrated three-dimensional technology has become increasingly 

important in museum preservation strategies. Unlike traditional images, 3D models correctly 

reflect geographical data, textures, shapes and structural details. Scholars, preservationists, and 

educators can examine digital artefacts from a variety of perspectives, conducting 

investigations that may be difficult or impossible to undertake with physical objects alone. 

Moreover, 3D models enable virtual restorations of damaged heritage items, so that museums 

can present historical contexts and communicate complex information to audiences. This has 

in turn enabled three-dimensional technology to expand the scope and effect of digital 

preservation activities. 

Stoean et al. (2024) demonstrated that the advent of virtual and augmented reality technology 

is a significant advance in the field of digital history preservation that has substantial 

ramifications. Using virtual reality (VR) people can interact with fully realistic digital settings 
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that comprise reproductions of historical buildings, museums and cultural places. Augmented 

reality (AR) is the superimposition of digital information onto physical objects and spaces. This 

allows a more accurate understanding of heritage and invites public participation. Not only do 

these technologies enrich the experiences of tourists, they also contribute to the preservation of 

heritage by providing alternative ways of accessing resources that are at risk of harm or 

inaccessible. By using virtual reality and augmented reality technologies museums are able to 

promote great contacts with cultural heritage and at the same time to mitigate the possible 

threats of authentic items. 

With the development of cloud computing, data preservation has been significantly 

revolutionised by providing scalable and secure storage solutions. Museums are increasingly 

adopting cloud technology to manage their digital collections and to secure their long-term 

availability. Cloud technologies facilitate data dissemination, support collaborative work and 

enable the creation of redundant data copies, decreasing the probability of information loss. 

Cloud platforms facilitate collaboration across cultural institutions such as museums, archives, 

libraries and educational institutions. The establishment of this cooperation promotes 

integrated digital heritage frameworks, therefore enhancing the effectiveness of conservation 

initiatives and facilitating the flow of information (Cannavò et al., 2024). 

The growth of artificial intelligence and big data has generated new potential for the 

administration of cultural resources. Museums can benefit from novel applications of artificial 

intelligence to assist with collection management, identifying trends, restoring damaged 

objects and managing digital collections. The use of machine learning algorithms facilitates the 

analysis of large data sets and the improved arrangement of cultural data, which makes it 

possible to better collection management. AI-powered recognition of images technologies have 

been shown to be able to categorise artefacts, monitor their present status and develop 

preservation plans. With these achievements it is obvious that intelligent technology will play 

an increasing essential role in the preservation of digital heritage in the years to come (Çakıcı 

Alp, 2024). 

The COVID-19 pandemic has accelerated the digital transformation of museums and cultural 

heritage groups globally. The traditional museum operations and the physical access to the 

cultural artefacts were disrupted by interim shutdowns, travel bans and social distancing 

guidelines. Some institutions responded by increasing their digital activities, such as virtual 

exhibitions, online collections, digital instructional programs and remote participation projects. 

The pandemic has reinforced the need of digital preservation and internet connectivity as key 

elements of institutional resilience. It proved that museums with solid digital frameworks were 

better equipped to keep their audiences engaged during times of turmoil (LaFortune and 

Johnson, 2025). 

Digital heritage preservation and the development of tourism have been viewed as increasingly 

problematic. Cultural heritage is a powerful tourism magnet and an important element in the 

competitiveness of places. Each year, millions of tourists go to cultural institutions, historic 
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sites and places of heritage, bringing economic benefits and supporting local development. 

Digital preservation efforts can elevate tourism experiences through virtual previews, 

interactive materials, mobile applications and immersive interpretations. In doing so, these 

tools improve visitors’ understanding and draw cultural places into a global conversation. 

Digital preservation therefore contributes to both conservation goals and the sustainable 

development of tourism (Roque et al., 2024). 

Digital preservation has many advantages but there are many obstacles and these need to be 

explored in further detail. A major challenge that needs to be addressed is the long-term survival 

of digital resources. Digital files can become obsolete due to technological advances, 

incompatibility between software, failures in equipment, and the creation of new data formats. 

Digital materials, however, demand constant monitoring, migration, and maintenance to make 

sure they remain accessible for the long-term. This is not true for tangible things that can last 

for hundreds of years if stored in the appropriate circumstances. Thus, museums should develop 

a comprehensive digital preservation policy that will address the issues of long-term 

preservation of their holdings (Wilson-Barnao et al., 2023). 

Financial constraints are an important barrier to the development of digital preservation 

activities. Digital transformation initiatives usually come with significant expenses for 

hardware, software, infrastructure, data storage and expertise. Many museums, particularly 

small to medium-sized ones, are limited in terms of financial and technological resources. The 

costs of digital preservation are difficult to maintain over extended periods of time, particularly 

in places where cultural institutions already have difficulty with limited funding. Thus, the 

availability of sufficiently many resources remains a matter of great importance in the 

management of digital heritage (Metwaly, 2024). 

Another significant issue in the implementation of digital preservation projects is the capacity 

of human resources. Museums need to be run efficiently with people trained in fields like 

information technology, digital archiving, data management, conservation and historical 

documentation. But many institutions lack the experienced expertise to undertake sophisticated 

digital projects. To be able to stay current with fast-paced changes in technology, it is crucial 

to provide employees with ongoing training and professional development opportunities. 

Existing research indicates that human capital development is often seen as one of the key 

factors that influences the success and sustainability of digital preservation programs 

significantly (Duester, 2024). 

Copyright and intellectual property issues also provide further challenges to institutions 

engaged in digitalisation projects. Digital technologies provide access to cultural material, but 

at the same time raise questions regarding ownership, reproduction rights, and content 

transmission. Museums need to reconcile the purpose of unfettered access with their legal 

responsibilities for copyright safeguarding and cultural understanding. Such considerations are 

particularly relevant to the digitisation of contemporary artworks, indigenous cultural objects 
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and heritage assets of community importance. Robust laws and moral frameworks are therefore 

necessary to guide digital preservation approaches (Dore and Turan, 2024). 

Cybersecurity issues are becoming increasingly common, and the digital heritage 

administration is becoming increasingly concerned about this. Due to the reliance of museums 

on digital platforms and online databases, they are more susceptible to security breaches, data 

breaches, malware attacks, and information loss. Effective security, backup systems and risk 

management methods are crucial in securing digital information. If cybersecurity threats are 

not addressed, the preservation and availability of important cultural knowledge could be 

endangered. Robust safety measures must be integrated into digital preservation for long-term 

security (Alkhasawneh and Kowalska, 2024). 

Another major barrier is the digital divide. While digitisation has opened up additional 

possibilities for access to cultural material, not everyone has the same level of access to digital 

tools, internet connectivity or the capacity to read and compose digital information. People 

living in geographically isolated places, people with low incomes, and countries currently 

undergoing development may face constraints that limit their ability to benefit from digitised 

historical materials. Museums should address these concerns so their digital projects are 

inclusive and egalitarian. Accessibility should therefore be treated as a core objective of digital 

preservation (Borda and Bowen, 2025). 

The increasing importance of digital preservation has led to a great deal of academic research 

in a range of disciplines, including museum studies, heritage management, information science, 

tourism and digital humanities. Many aspects of digital heritage preservation have been 

explored by academics. These are digitalisation techniques, technical developments, 

accessibility, sustainability, education, visitor interaction and organisational challenges; To 

summarise, the research available now indicate the positive effect of digital technology on the 

preservation of history and on public access to history. Conversely, experts underline that 

strategic planning, institutional commitment and long-term resource allocation are 

preconditions for good results (Amico and Felicetti, 2024). 

LITERATURE REVIEW 

Introduction to Digital Heritage Preservation 

The protection of cultural assets has always been considered to be one of the most essential 

duties of heritage groups such as museums, archives, libraries and library collections. Museums 

are responsible for the preservation of artefacts, artworks, manuscripts, archaeological remains 

and historical collections. These objects are supposed to symbolise the cultural identity and 

collective memory of communities. In contrast, the increased vulnerability of cultural resources 

to environmental degradation, natural disasters, armed conflicts and technological progress has 

resulted in an increasing need for new methods of preservation. Digital preservation has 
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therefore emerged as an essential strategy to safeguard cultural content while boosting 

accessibility and knowledge transfer in response to these concerns (Li et al., 2025). 

Digital heritage preservation encompasses the documentation, collection, management, 

preservation and access to cultural resources for present and future generations. It is digital 

technology that do these things. The United Nations Educational, Scientific and Cultural 

Organization (UNESCO) defines digital heritage as resources of knowledge and human 

expression that have been created digitally, or have been converted into digital formats for the 

purpose of preservation and accessibility. The extensive use of digital technology has 

transformed heritage management by expanding the methods in which cultural materials can 

be documented, saved, understood and shared (Guo et al., 2024). 

Research shows that digital preservation has become a significant part of the management of 

modern museums. Researchers have stated that digitalisation not only protects the physical 

deterioration of heritage assets, but also encourages public access, provides support for 

educational activities and makes it simpler for international collaboration to take place. 

Therefore, museums around the world have invested heavily in digital preservation projects to 

ensure the long-term sustainability of cultural heritage resources (Yang et al., 2025). 

 

Principles and Advances in Digital Heritage Protection 

The concept of digital preservation has experienced tremendous developmental changes during 

the last three decades. Initially the main aim of digitisation projects was the production of 

digital records of museum collections for indexing and documentation. Early digital projects 

included photography of artefacts and the construction of computer databases, with the aim of 

enhancing collection administration. Technological advances have enabled the growth of 

digital preservation to include more sophisticated methods such as 3D scanning, virtual 

reconstruction, cloud storage, artificial intelligence and immersive technology (Li et al., 2025). 

Transition from traditional preservation to digital preservation is a reflection of wider 

advancements in information technology and digital communication. Li et al. (2025) observes 

that digital preservation developed from the understanding that digital information needs to be 

actively managed so that it can be accessible and usable over the long-term. Museums 

increasingly recognised that digital records may provide valuable complements to physical 

conservation measures. Yet, scholars have emphasised that digital preservation should not be 

considered as an alternative to traditional conservation. Rather, it acts as a complementary 

technique to boost historical protection and accessibility. Physical preservation endeavours to 

preserve the material integrity of artefacts, whilst digital preservation attempts to preserve 

information and cultural value through digital representation (Guo et al., 2024). 

As digital technologies proliferate, so too do preservation possibilities. The use of advanced 

imaging equipment, photogrammetry, laser scanning and computer modelling allows museums 
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to gather substantial information about the physical properties of cultural items. These 

developments have transformed heritage management, allowing the production of detailed and 

complete digital records to support conservation, research, interpretation and education (Ma et 

al., 2025). 

 

Theoretical Frameworks on the Conservation of Digital Heritage 

Several theoretical frameworks inform the study of the preservation of digital heritage. The 

Information Lifecycle Theory is a perspective that is particularly relevant since it focuses on 

the development, management, protection, availability and reuse of information across its 

complete duration. This approach is founded on the assumption that digital preservation 

involves continual involvement to ensure that content remains accessible and relevant as 

technologies evolve (Lian & Xie, 2024). 

Another important concept is the Cultural Memory Theory that considers museums as 

institutions that preserve collective memory and cultural identity. One of the ways in which 

digital technologies are helping with the preservation of cultural memory is by the 

documentation and transmission of legacy resources from one generation to another', say 

scholars. Museums can employ digital archives and online repositories to overcome the 

limitation of physical space and conserve historical knowledge and cultural information 

(Marsili, 2026). 

Furthermore, the Technology Acceptance Model (TAM) has been widely used to investigate 

the acceptance of digital preservation systems by a broad set of stakeholders. The model 

indicates that several aspects determine the acceptability of technical breakthroughs, such as 

the perceived usefulness of the invention and the ease of its application. In the museum 

community these qualities influence the implementation and use of digital heritage 

management solutions in museums (Zheng et al., 2024). 

 

Digitisation for the Protection of Cultural Heritage 

Many agree that digitisation is the basis of the preservation of digital heritage. It is the process 

of translating physical cultural resources into digital form using technologies such as 

photography, scanning, imaging and data recording. Once they are formed, electronic systems 

provide the ability to store, manage, and disseminate digital representations. The literature 

repeatedly points out the advantages of digitalisation for the preservation of documentation. 

Physical artefacts will inevitably decay due to reasons including ageing, exposure to the 

environment, handling and the inherent instability of the material. The process of digitisation 

also reduces the use of direct physical interaction, and creates detailed records that can be used 

for inquiry and instructional reasons (UNESCO, 2024). 
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Digitisation makes a substantial contribution to risk management; researchers stress in their 

research. Natural disasters have caused the destruction of a vast number of cultural resources 

throughout the course of human history, such as earthquakes, floods, fires and storms. Digital 

documentation also adds an extra layer of protection, as information will still be available even 

if physical items are lost or damaged (Li et al., 2025; Khedr et al., 2025). 

Museums around the world have been engaged in major digitisation efforts to preserve their 

holdings. Major organisations such as the British Museum, the Smithsonian Institution, the 

Louvre Museum and the Metropolitan Museum of Art have created massive digital repositories 

comprising millions of digital records. These efforts show the growing importance of 

digitisation in the management of modern heritage. Digitisation also facilitates collection 

management. Digital databases provide cataloguing, inventory control, condition monitoring 

and research operations. More effective access to collection information by museum staff will 

lead to improved operational effectiveness and decision-making processes (British Museum, 

2025; Smithsonian Institution, 2025). 

 

Electronic Archives and Virtual Repositories 

One of the most significant advancements in the traditional materials preservation domain is 

the introduction of digital archives. Digital archives are not merely systematic collections of 

digital material, they are also systematically administered and maintained with a view to 

assuring their accessibility and preservation throughout time. Recent studies indicate that 

digital archives have radically transformed the ways in which cultural artefacts can be accessed. 

Many museum treasures have historically been mostly inaccessible due to limitations on 

storage and display. Digital archives circumvent these constraints by providing collections 

available over the Internet regardless of the institution’s location (Nappi et al., 2024). 

The increased dispersion of cultural resources made available by online repositories is a benefit 

to researchers, educators, students and the general public. This greater accessibility allows for 

the sharing of knowledge, a heightened cultural awareness, and the growth of educational 

opportunities. Researchers who can assist the academic research and collaboration across 

disciplines have remote access to historical records and objects. 

Digital archives also allow for transnational collaboration between museums and other 

historical institutions around the world. Using common digital platforms enables organisations 

to undertake preservation projects and share information between each other. This cooperation 

strengthens activities around the world to protect and promote cultural treasures. There are 

benefits of digital archives but there are difficulties of their longevity. long-term preservation 

requires ongoing management, technology changes, metadata standards and data movement 

protocols to assure its success. Organisations are therefore obligated to develop comprehensive 

procedures to ensure that digital resources will be available as before (Nappi et al., 2024). 
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Three-Dimensional Innovations and Cultural Heritage Recording 

Iakovaki et al. (2025) demonstrated the use of three-dimensional (3D) technology has 

transformed the preservation of digital heritage, allowing artefacts, monuments and 

archaeological sites to be recorded with very high levels of precision. Technologies such as 

laser scanning, structured-light scanning, photogrammetry and three-dimensional modelling 

can produce high-detail digital representations of cultural resources. The researchers point out 

the advantages of three-dimensional documentation compared with conventional two-

dimensional recording methods. Pictures record only the visual appearance of something, 

whereas three-dimensional models preserve the shape, surface, proportions and spatial 

relationships of the substance. Consequently, 3D technologies enable a more thorough 

documentation of heritage items to be provided. 

Bossema et al. (2024) explained museums increasingly are turning to 3D technologies for 

conservation planning and study. Digital models could be used by conservation specialists to 

inspect the condition of objects; analyse the patterns of deterioration they present and formulate 

plans to restore the objects. Moreover, researchers can carry out virtual inspections without the 

necessity of physically manipulating delicate objects. This provides more freedom. 3D models 

are useful for public interaction and for educational purposes. Everywhere museums are 

increasingly utilising digital models for virtual exhibitions, interactive displays and educational 

applications. Visitors get a chance to discover nuances that might be missed in usual displays 

and the objects can be examined from multiple angles. The research results show that 3D 

recording has become an essential part of heritage conservation strategies especially for 

archaeological sites facing extinction and historically important monuments. 

 

Virtual Reality and the Conservation of Digital Heritage 

The use of virtual reality as an important technology for the protection and understanding of 

cultural resources is becoming increasingly popular. Virtual reality (VR) develops digital 

worlds so deep that users can visit rebuilt historical places and heritage sites. Researchers say 

that with virtual reality (VR) it is possible to keep not just items but also experiences. People 

can experience the usage of immersive simulations that can digitally reproduce historical 

buildings, archaeological landscapes and cultural situations. These reconstructions help 

preserve cultural knowledge that would be difficult to transmit by a traditional presentation (De 

Paolis et al., 2022; Rodriguez-Garcia et al., 2024). 

The application of virtual reality has been particularly advantageous in the conservation of 

heritage sites that are damaged or inaccessible. Virtual reality software lets visitors experience 

old towns, historical monuments and archaeological excavations without damaging the fragile 

physical surroundings around them. These kinds of encounters aid in both educational and 
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conservation goals. Research has demonstrated that virtual reality (VR) also enhances people’s 

awareness of and appreciation for heritage resources. Immersive experiences can establish 

emotional connections between users and cultural narratives and can thus lead to an increase 

in public interest in heritage protection. But experts point out that virtual reality programs 

require a large financial commitment and highly specialist technology skills. Thus, 

implementation efficacy is often contingent on the resources given by the institutions and the 

collaborative partnerships (Alshawabkeh & Arar, 2024; Kord, 2025). 

 

Augmented Reality and Cultural Heritage Analysis 

Another technology that’s becoming increasingly employed in the conservation and 

interpretation of history is augmented reality (AR). visitor(s) can get additional information 

using augmented reality (AR) on their smartphones, tablets or wearable devices. AR works by 

overlaying digital content over real-world environments. Augmented reality (AR) is helping 

museums to reconstruct lost architectural elements, depict historical surroundings and enrich 

artefact interpretation. Furthermore, visitors can learn about the history of events associated 

with the museum exhibits, and see what damaged monuments looked like originally (Kord, 

2025). 

The research performed reveals that augmented reality (AR) enhances the interpretation of 

heritage by merging authenticity with digital augmentation. Augmented Reality (or AR) is 

different from Virtual Reality in the sense that it is not trying to imitate the actual environment 

but rather provide contextual information on what is happening in the real world. It helps 

visitors to comprehend better the relevance of real items and to preserve their importance. 

Augmented reality applications help in educational engagement in another way; they motivate 

active participation. Direct interaction with heritage content enables users to learn more and to 

absorb and retain more information. As augmented reality technology becomes more affordable 

and accessible, the opportunities for historical preservation and interpretation will increase 

(Rodriguez-Garcia et al., 2024; Zhang et al., 2025). 

 

Artificial Intelligence in Cultural Heritage Conservation 

In the administration of digital heritage, artificial intelligence is playing a increasingly 

significant role. Artificial intelligence technologies can be useful for many different 

preservation activities, including classifying objects, analysing images, creating metadata, 

managing digital archives and anticipating conservation. Several academics have noted the 

ability of artificial intelligence to process large volumes of legacy content. The application of 

machine learning algorithms allows the detection of trends, the speeding of cataloguing 

operations and the enhancement of collection management systems (Alshawabkeh & Arar, 

2024; Kord, 2025). 
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Additionally, artificial intelligence has demonstrated potential in the area of conservation and 

restoration activities. Image processing techniques can be used to reconstruct missing visual 

characteristics and aid in preserving decaying artwork and historical records. Artificial 

intelligence-driven recommendation systems also increase public access to digital historical 

collections by personalising material in line with the interests and behaviour of users. Such 

technologies facilitate a more effective dissemination of information and users’ interaction. But 

the published research still discusses ethical issues around prejudice, data privacy and openness 

(De Paolis et al., 2022). 

 

Facilitation and Equalisation of Cultural Heritage Access 

One of the most commonly mentioned benefits of digital preservation is its contribution to 

improving accessibility and democratising cultural practices. Increasingly, museums are 

striving toward making heritage assets accessible to a wider range of and more varied 

audiences. Digital technologies erase a number of traditional barriers to historical access. The 

rise of online collections, virtual exhibitions and digital archives has opened the door for 

audiences around the world to engage with cultural materials regardless of their location. This 

accessibility was extremely important during the COVID-19 pandemic when actual visitation 

was prohibited (Georgieva, 2023; Perez et al., 2022). 

Digital preservation can support people with impairments through accessible interfaces, screen 

readers, subtitles, audio descriptions and virtual experiences. These attributes allow you to take 

part in cultural activities. Research has demonstrated that improved accessibility facilitates 

lifelong learning and more public involvement in the administration of cultural resources. 

Museums are able to better discharge its educational and social purposes by making heritage 

treasures available to a broader public (Vishwanath, 2023). 

 

Digital Preservation and Cultural Tourism 

The relationship between digital preservation and cultural tourism has received increasing 

scholarly attention. Millions of tourists are drawn to places rich in cultural history every year. 

Some of the world’s most valuable tourism resources are these attractions. Digital preservation 

enhances tourism experiences in many ways, including the provision of fresh interpretive 

information via mobile applications, virtual tours and interactive technologies. Tourists are 

provided with information before, during and after their travels, therefore increasing their level 

of engagement and satisfaction. Another method in which virtual heritage experiences perform 

marketing duties at the same time is by promoting sites to audiences all across the world. The 

digital previews are designed to raise awareness of the cultural attractions and at the same time 

promote a visit at a later date (Buragohain et al., 2024; Zhu et al., 2024). 
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Some studies claim that digital technology may be used to enhance sustainable tourism by 

reducing the level of physical demand on sensitive heritage sites. The use of virtual access can 

increase the quality of traditional trips while also addressing problems related to overtourism 

and environmental degradation. Therefore, digital preservation is important for the 

preservation of heritage and development of tourism (Zhang et al., 2025). 

 

Challenges of Digital Heritage Preservation 

There are many advantages to digital preservation. But it is not without its drawbacks. Financial 

constraints continue to be one of the most commonly stated impediments. Digital 

transformation activities demand substantial expenditures in devices, software solutions, 

infrastructure, data storage systems and professional manpower. Another important worry is 

the obsolescence of technology. Digital formats, software applications and hardware 

infrastructures develop swiftly, and digital resources may become inaccessible over time. 

Migration and updating are ongoing efforts within preservation strategy (Jiang et al., 2025). 

Human-resource challenges are equally important. Museums need experts with experience in 

Digital archiving, information management, conservation science, and the deployment of 

technology. Unfortunately, a large number of businesses are battling with a shortage of 

competent professionals. Institutions are also exposed to cybersecurity vulnerabilities. Digital 

archives and collections are vulnerable to hacking, virus attacks, and data corruption. Applying 

strict security regulations and technology protections is necessary to protect digital 

information. 

Copyright and intellectual-property issues add further complexity. Museum ownership and 

cultural rights include legal responsibilities as well, and museums must strike a balance 

between preservation and purposes of public access. Last of all, the digital gap remains a source 

for concern. For communities that lack equal access to technology and internet connectivity, 

the benefits of digital heritage activities may be limited for such populations (Xu et al., 2025). 

 

Emerging Trends and Future Directions 

Future Directions in Digital Heritage Preservation: Ongoing technical innovation will be key 

to making the most of the role of digital heritage preservation efforts. Examples of technologies 

that could change preservation approaches include new technologies such as cloud computing, 

blockchain, the Internet of Things (IoT), extended reality (XR) and powerful artificial 

intelligence (Li et al., 2025). 

It is expected that cloud-based solutions will boost scalability, collaboration and long-term 

storage capabilities. Blockchain technologies can improve the recording and validation of 

ownership validity. It’s envisaged that AI-powered technologies would improve predictions for 

conservation and ease collection management processes. The hybridisation of tangible and 
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virtual heritage experience is expected to increase. Hybrid models that combine in-person visits 

with online involvement are increasingly popular, allowing groups to reach bigger audiences 

while still ensuring authentic cultural connections. Sustainability will remain a key part of 

future conservation practices. Museums must devise solutions to assure sustainable access at 

lower economic and ecological costs (Yang et al., 2025). 

The literature shows that digital heritage preservation has become an integral part of the 

contemporary museum management. Digitisation, digital archives, 3D documentation, virtual 

reality, augmented reality, artificial intelligence and online platforms may increasingly protect 

cultural heritage and extend access and educational opportunities for the public through 

museums. These technologies are of great value for heritage conservation, information 

dissemination, accessibility and tourism development (Liu et al., 2025). 

The funding, technological sustainability, cybersecurity and human resources capacities 

provide challenges, but digital preservation offers enormous opportunities for the safeguarding 

of cultural heritage in the digital era. It is crucial that museums and other heritage institutions 

take steps that are both strategic and sustainable to ensure that rich cultural materials will be 

accessible and relevant to future generations through the further evolution of technologies. The 

continued advancement of digital preservation processes is projected to have a crucial role in 

the future of cultural heritage management techniques around the globe (Li et al., 2025; 

Paolanti et al., 2026). 

Methodology 

This study employs a literature review to examine how digital technologies contribute to the 

preservation of museum cultural assets. The review synthesises existing scholarly research on 

digitisation, digital archives, three-dimensional documentation, immersive technologies, 

artificial intelligence, accessibility, tourism, sustainability, and the institutional challenges 

associated with digital preservation. Because the study does not involve primary data 

collection, the literature-review approach is used to identify major themes, developments, 

benefits, limitations, and future directions in the field. 

Discussion 

The literature reviewed suggests that digital heritage preservation has moved from a 

supplementary activity to a strategic component of contemporary museum management. The 

evidence points to a complementary relationship between physical conservation and digital 

preservation: digital records do not replace the original artefact, but they can reduce 

unnecessary handling, support documentation and research, strengthen disaster preparedness, 

and extend public access. Across the literature, the value of digital preservation therefore 

depends not on a single technology but on the integration of documentation, infrastructure, 

skills, governance, accessibility, and long-term stewardship. 
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One of the most important findings in the literature is that the concept of heritage preservation 

has been changed substantially by the digital preservation. Traditional conservation strategies 

are concerned mainly with the physical conservation of cultural items. Digital preservation, in 

contrast, is not just the safeguarding of real relics, but it is the preservation of information, 

knowledge and cultural worth. Digitisation allows museums to make permanent archives of 

cultural resources, preserving not just their visual appearance but also their historical, social 

and contextual importance. This broader notion of preservation recognises the increasing 

recognition of cultural heritage as including not only the physical items but also the information 

associated with them. Through the use of digital technology, the museums have changed from 

custodians of physical collections to managers of cultural knowledge and digital memory 

(Hackenbroich et al., 2023; Innocente et al., 2023). 

The literature consistently identifies digitisation as a foundation of digital heritage protection. 

Digitisation is the process in which museums can convert physical objects into digital formats 

through photography, scanning technologies and electronic recording devices. The output is a 

high-quality digital representation that can be saved, managed and disseminated over digital 

channels. A key advantage of digitalisation is reduced physical handling of fragile items. Many 

vintage materials are very sensitive to human treatment and environmental conditions. 

Frequent handling can hasten degradation and increase the risk of damage. Museums can 

provide digital copies to reduce contact with the original artefacts and still make them available 

to the public. Digitisation therefore contributes directly to collection protection and to 

preventive conservation (Aktürk & Hauser, 2025). 

Digital preservation also contributes to disaster preparedness and heritage risk management. 

Cultural assets have been destroyed throughout history by fire, water, earthquake, conflict and 

vandalism. Libraries, museums, historical monuments and archaeological sites have suffered a 

great deal to the cultural legacy of mankind. Such events cannot be prevented by digital 

preservation, but their impact can be mitigated through the preservation of detailed records of 

heritage resources. 3D models, pictures and computer databases provide significant material 

that can assist restoration, rebuilding and research efforts after a disaster. Thus, digital 

preservation is an important part of disaster preparedness and heritage risk management 

measures (Wang & Meng, 2024). 

A further contribution of digital preservation is the expansion of access to cultural assets. The 

traditional constraints on access to museum collections have been location, travel challenges, 

exhibition space and institutional timetables. Most museum collections are held in storage and 

archives and are often not open to the general public. Digital preservation solves these 

limitations by delivering collections via online databases, virtual exhibitions and digital 

repositories. Greater accessibility means that people in different geographical places can enjoy 

the richness of cultural heritage without travelling. Digital technologies contribute thus to the 

democratisation of cultural heritage, in the sense of making knowledge and cultural resources 

accessible to a larger populace (Ch’ng & Wu, 2023). 
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Accessibility extends beyond geographical location. The literature shows that digital 

technologies promote inclusiveness by meeting the various requirements and preferences of 

users. Digital platforms can offer multilingual material, audio descriptions, subtitles, sign-

language interpretation and modified interfaces to assist those with impairments. These aspects 

make museums more inclusive for groups who have been historically excluded from 

participation. Within this approach, digital preservation serves a wider social mission of 

museums to promote cultural fairness and inclusive access to knowledge. As museums 

increasingly consider public engagement and social responsibility, internet connectivity has 

become an essential component of preservation strategies (Kantaros et al., 2023). 

The literature also identifies educational advancement as a major benefit. Museums have 

traditionally been seen as informal educational institutions, acting as a supplemental 

educational resource to a variety of formal learning situations. Digital technologies provide a 

broad spectrum of opportunities for education in the form of teaching, learning and research to 

accomplish this educational obligation. Digital archives allow students and scholars the 

advantage of easy access to primary materials, historical records, and cultural artefacts. 

Therefore, investigators can evaluate things without the logistical constraints of physical 

collections. Similarly, teachers can integrate digital heritage items into classroom activities to 

make the learning experience engaging and fun for students. These improvements have 

considerably boosted the instructional value of museum collections, as well as the impact they 

have on society (Chin et al., 2024). 

Three-dimensional documentation is another important contribution identified in the literature. 

3D scanning, laser imaging and photogrammetry have revolutionised cultural heritage 

documentation. Unlike traditional pictures, three-dimensional models capture precise spatial 

information about the shape, texture, size and structure of cultural items. These technologies 

allow museums to generate incredibly accurate digital reproductions that retain crucial physical 

qualities. Digital models like these help support conservation activities, research, education, 

and outreach. They also support virtual reconstruction initiatives that enable scholars to 

investigate damaged or fractured artefacts in novel ways. The rising sophistication of digital 

preservation procedures in museums is exemplified by the rise in the usage of three-

dimensional technologies (Atik et al., 2023; Hamarneh & Leutgeb, 2023). 

One of the big contributions of VR is its capacity to preserve intangible cultural experiences. 

Physical objects are tangible heritage. However, many cultural practices, rituals, performances 

and ways of life cannot be fully captured by traditional techniques of preservation. Virtual 

environments can not only record and recreate these cultural experiences but also contribute to 

the preservation of intangible heritage. This capacity widens the scope of legacy protection and 

secures the transmission of cultural practices and material things to future generations (Qiu et 

al., 2024). 

AI has opened greater opportunities of cultural preservation and management. Museums are 

increasingly leveraging artificial intelligence (AI) solutions to streamline collection 
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management, automate cataloguing processes and improve digital archiving systems. Research 

has demonstrated that traditional artificial intelligence may increase efficiency dramatically by 

processing enormous amounts of data and finding patterns that would be hard for humans to 

identify. Machine-learning systems can classify artefacts, build knowledge and help with 

predictive conservation. These capabilities allow universities to better manage growing digital 

collections, reducing administrative workloads (Bachiller et al., 2023). 

The use of AI in historical preservation through restoration and analysis. Advanced image-

processing methods can help recreate damaged artworks, enhance deteriorated pictures and 

detect conservation issues. These examples show how standard artificial intelligence may help 

with preventive and corrective preservation measures. Moreover, AI-based recommendation 

systems enhance users’ access to digital collections through personalisation of material based 

on users’ likes and behaviours. In fact, artificial intelligence promotes operational efficiency 

and public involvement (Galani & Vosinakis, 2024). 

Furthermore, digital preservation can alleviate the pressure on vulnerable cultural sites, which 

in turn helps to create sustainable tourism enterprises. High visitor volumes, which could 

threaten the physical integrity of cultural places and objects. Digital interactions offer a 

supplement to in-person visits, reducing the hazards to the environment and to conservation 

efforts, while also providing visitor(s) with new ways to engage. Digital technologies, from 

this point of view, create a useful tension between the preservation of the past and access to the 

past. This balance allows museums to meet the needs of the visitors and at the same time fulfils 

their conservation goals (Bachiller et al., 2023; Buragohain et al., 2024). 

Several benefits have been addressed in the literature but there are still several obstacles facing 

digital preservation programs. Financial resources are still one of the major hurdles for 

museums and heritage institutions. The digitisation projects are usually associated with a high 

expenditure for hardware, software, infrastructure, storage systems and specialised personnel. 

Many museums, especially the smaller ones and those in underdeveloped nations, still find it 

difficult to raise enough money. Financial constraints might be a barrier to implementing digital 

preservation programs and adopting new technology (Ahmad & Rafiq, 2022). 

Human resource restrictions are also major concerns. Digital preservation is a complicated job 

requiring knowledge in information technology, digital archiving, data management, cultural 

protection and project management. Very few museums have people with these specific skills. 

In addition, technology changes rapidly and requires ongoing professional growth and training. 

Even well-funded digital preservation programs often struggle to fulfil their aims without 

enough human resources. Capacity growth and personnel development are therefore key 

ingredients of successful digital heritage plans (Awamleh & Hamad, 2022). 

As museums want to grow their digital initiatives, cybersecurity is becoming an issue that needs 

to be addressed increasingly. Today, with online collections and digital archives growing at an 

unprecedented rate, cultural institutions are more vulnerable than ever to cyberattacks, hacking, 
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malware and data breaches. Digital legacy assets are valuable resources hence it is important 

to protect them from illegal usage and data loss. The research done on this topic points to the 

need for strong cybersecurity frameworks, backup methods and risk management measures for 

protecting digital information. If these cybersecurity vulnerabilities are not addressed, 

conservation programs could be undermined and public confidence could be threatened 

(Vuković & Štefanac, 2023). 

Legal and ethical considerations also remain important challenges. Copyright restrictions and 

matters of cultural ownership and intellectual property rights may hamper digitisation and the 

attempt to disseminate over the internet. Allowing access to digital assets means museums 

operate within complex legal structures. These challenges are particularly relevant to 

contemporary art pieces, indigenous cultural heritage and community orientated collections. 

Ethical considerations of representation, cultural sensitivity, and stakeholder participation also 

apply to approaches to digital preservation (Jaillant, 2022; Alkhasawneh & Kowalska, 2024). 

Another problem that continues arising in the study that has been done is the digital divide. 

Digital technologies may make cultural material more accessible, but they do not distribute its 

advantages evenly among the population. Those without access to reliable internet connection, 

digital equipment or basic knowledge of technology may be potentially excluded from digital 

heritage projects. Thus, programs for digital preservation need to take care of problems of 

fairness and inclusiveness, so that technical gains do not lead to the rise of new types of cultural 

inequality. One of the most important responsibilities that museums have in addressing this 

situation is through inclusive design, community outreach, and accessible digital platforms 

(Liew & Lipscombe, 2024). 

Looking forward, the study that has been done suggests that digital heritage preservation will 

continue to develop in line with the development of new technology. Technological 

breakthroughs like as blockchain, cloud computing, extended reality (XR), and enhanced 

artificial intelligence are expected to bring a revolution to the ways of preservation. Blockchain 

technology would increase authenticity verification and digital rights management while cloud-

based platforms would improve storage capacity, cooperation and accessibility. Cloud-based 

platforms will boost accessibility too. Emerging immersive technologies will help to enhance 

the understanding of history and the participation of the public (Liu et al., 2025; Zhang et al., 

2025). These developments suggest that the field of digital preservation will continue to be a 

dynamic and constantly increasing one. 

The future effectiveness of digital preservation programs will depend in large part on strategic 

planning and on the commitment of specific institutions. Museums must design sustainable 

policies that can reconcile technological innovation, financial realities, ethical duties and 

preservation goals. In terms of solving common problems and exchanging best practices it will 

be extremely necessary for museums, colleges, governments and technology businesses to 

work together. The establishment of multinational partnerships has the potential to accelerate 
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the development of standardised approaches to digital preservation and to improve access to 

cultural treasures worldwide (Ahmad & Rafiq, 2023). 

Conclusion 

The management of a modern museum makes the protection of digital legacy increasingly 

important. It offers new ways to conserve cultural artefacts, while at the same time expanding 

access to knowledge and heritage experiences. This paper’s aim was to make a literature review 

on digital preservation in museums with a special focus on the prospects, issues and possible 

future directions of this topic. The findings show that the digital technologies have changed the 

ways museums document, administer, safeguard and communicate cultural property. This has 

supported more sustainable, accessible, and socially responsive preservation activities (Yu et 

al., 2025). 

The analysis stresses the importance of digitisation as the foundation for the conservation of 

digital heritage. Digital imaging, scanning, digital archiving and three-dimensional 

documentation provide museums with the possibility to systematically document artefacts, 

historical documents, works of art and archaeological collections. The greater usage of these 

digital representations helps to reduce the amount of physical handling of fragile goods, and so 

helps to preserve these items in the long-term. Moreover, digital preservation provides an 

effective defensive mechanism to such threats as degradation of the environment, natural 

disaster, theft, and armed crisis. If they save accurate digital copies, museums can be confident 

that culturally relevant information will remain available even if the original resources are 

destroyed, lost or damaged (Jiang et al., 2025). 

Other major contributions of digital preservation include improving access and democratising 

cultural assets. Digital archives, online repositories, virtual museums and immersive 

technologies make access to museum collections possible for audiences everywhere, regardless 

of where they are physically located or the constraints imposed by their physical location. This 

expanded accessibility has resulted in a considerable support of education, research, cultural 

awareness and community engagement. What’s more, digital technologies foster diversity by 

providing material in different languages, virtual tours, and accessibility options that are geared 

to accommodate different visitor(s), including those with impairments. This allows museums 

to be more effective in their educational and social responsibilities, while also reaching wider 

and more varied communities (Lin et al., 2025). 

Moreover, the research indicates that current technologies such as virtual reality, augmented 

reality, artificial intelligence and three-dimensional modelling are playing a growing role in the 

safeguarding of cultural assets. These technologies help not just in the management of 

collections and materials, but they promote interpretation and public engagement. Immersive 

and interactive experiences allow visitors to learn more about the museum’s assets, as well as 

the cultural legacy and historical circumstances. In addition to this, artificial intelligence helps 
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to improve cataloguing, digital archiving and conservation planning, leading to a rise in the 

efficiency and effectiveness of museum operations (Hao et al., 2025). 

But there are a number of issues to be confronted despite the great benefits. A range of concerns 

continue to affect the acceptance and longevity of digital preservation programs. These are lack 

of funds, obsolete technology, cybersecurity difficulties, copyright and lack of competent 

personnel. This needs museums to invest in technical infrastructure; training of workers and 

long-term preservation plans to ensure the continued availability and safety of digital content. 

This is to ensure that digital resources are always accessible. Moreover, it is of the utmost 

importance to address the problems related with the digital divide so that all communities and 

regions all over the world have equal access to the resources linked with digital heritage. 

digital heritage preservation has progressed from a simple supplement to museums and cultural 

institutions to a core aspect of their strategic framework. As technology advances, digital 

preservation will play a critical role in conserving cultural heritage, promoting cultural tourism, 

supporting education and research, and ensuring worldwide access to knowledge. Museums 

can implement sustainable and innovative digital preservation practices to secure, make 

accessible and relevant cultural heritage for current and future generations. Ultimately, a 

successful integration of digital technology will strengthen museums’ ability to act as 

caretakers of the collective memory of mankind in the digital era (Yu et al., 2025). 
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