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Abstract 

In an era defined by rapid technological transformation, the pursuit of human well-being requires that we 

look both backward to cultural heritage and forward to emerging innovations such as artificial intelligence 

(AI). This keynote explores the intersection between historical communal philosophies, cultural identity, 

and the evolving role of AI in shaping societies and institutions. Drawing from research on informal  

communal  support  systems,  cross-cultural  adaptation,  and  student  well-being,  I  argue  that  lessons 

embedded in traditional  support  structures  remain highly  relevant  in  addressing contemporary  global 

challenges of stress, integration, and belonging. At the same time, AI presents unprecedented opportunities 

to  enhance  interdisciplinary  research  and  practice.  Whether  in  sociology,  education,  or  international 

relations, AI’s potential to analyze complex patterns and provide predictive insights must be grounded in 

human-centered values. By bringing together cultural philosophies of care with advanced computational  

tools, we can reimagine institutions that not only advance knowledge but also safeguard human dignity and 

collective  well-being.  This  talk  highlights  pathways  for  bridging  cultural  heritage  with  cutting-edge 

technologies  to  foster  inclusive,  resilient,  and  innovative  societies.  It  underscores  the  importance  of 

dialogue between disciplines, history, philosophy, sociology, and artificial intelligence- in creating a future 

where human well-being remains at the center of global progress.

Keywords: Cultural Heritage Preservation, Artificial Intelligence Applications, Human-Centered Ethics, 

Interdisciplinary Resilience, Collective Well-being
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Introduction 

The  twenty-first  century  is  characterized  by  an  accelerating  pace  of  technological  change  that  is 

transforming how societies think about knowledge production, cultural preservation, and collective well-

being. Scholars such as Malik, Tissen, and Vermeeren (2021) have emphasized that cultural heritage is no 

longer a passive artifact of the past but a living component of social resilience that can guide responses to 

contemporary crises. Their evaluation of three- dimensional reproductions of cultural artifacts shows that 

digital  surrogates  do  more  than  document  history:  they  create  experiential  opportunities  that  foster 

community identity and participation. This observation is particularly relevant to global efforts aimed at  

addressing stress, integration, and belonging among diverse populations. The symbolic and social functions 

of cultural heritage enable communities to anchor themselves in rapidly changing environments, providing 

what Khalaf (2020) refers to as “continuity” during periods of disruption and recovery.

The rise of artificial intelligence provides a new set of tools that can complement and extend these cultural 

resources. Deep neural networks and generative models are now used to classify, restore, and even simulate 

cultural  data  at  scales  that  were  previously  impossible  (Felicetti,  Paolanti,  Zingaretti,  Pierdicca,  & 

Malinverni,  2021). These technologies enable the re-creation of lost architectural forms or the digital  

reconstruction of  fragmented artifacts,  providing immersive  environments  for  education and research 

(Chaudhary, Panthi, & Bhatta, 2023). However, as Pisoni, Díaz-Rodríguez, Gijlers, and Tonolli (2021) 

argue, the promise of human-centered AI depends on its ability to respect the social meaning and values  

embedded in cultural materials. Without ethical safeguards, there is a risk that AI systems reproduce biases, 

decontextualize heritage, or privilege commercial goals over communal priorities. Ethical frameworks have 

therefore  become  a  crucial  part  of  contemporary  scholarship  on  cultural  heritage  technologies.  The 

European  Commission's  White  Paper  on  AI  emphasizes  that  trustworthiness  necessitates  technical 

robustness, transparency, and accountability (Cohen, Evgeniou, Gerke, & Minssen, 2020). Scholars have 

expanded this approach by proposing sector-specific guidelines for cultural heritage, including the shared 

responsibility between technologists and community stakeholders,  as well  as the principle of cultural 

continuity that preserves local knowledge systems (Manžuch, 2017). 

These perspectives demonstrate that cultural heritage cannot be reduced to data objects but must be viewed 

as  a  complex set  of  relationships  between people,  places,  and histories.  Generative  AI’s  potential  to 

synthesize large multimodal datasets offers new opportunities to study patterns of adaptation and social  

cohesion. Dasgupta, Mondal, and Chakrabarti (2023) have highlighted the capacity of machine learning to 
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generate predictive insights that inform policy and planning. When applied to cultural heritage, these 

techniques can help anticipate threats such as climate damage or urban encroachment and support proactive 

preservation strategies. Yet, as Boast (2011) has cautioned, digitization projects risk extending neo-colonial 

practices if they exclude the voices of the communities they represent. Participatory models that involve 

artisans,  local  historians,  and  cultural  custodians  in  data  collection  and  interpretation  are,  therefore, 

necessary to ensure equitable outcomes.

This paper builds on these debates by proposing a framework that integrates cultural philosophies of care 

with AI- enabled predictive systems. By situating cultural heritage at the center of AI development, the study 

aims to design institutions that are technologically sophisticated yet responsive to human dignity and 

collective well-being. The objective is not only to enhance knowledge production but also to strengthen the 

social fabric in an era of global uncertainty.

Objectives

Four objectives will guide the paper:

 Analyze the relevance of cultural heritage models (communal care systems, symbolic practices) for 

addressing stress, adaptation, and belonging in the 21st century.

 Examine how AI can be applied to social well-being research, education, and institutional design 

while adhering to human-centered ethical frameworks.

 Propose a model for integrating cultural philosophies with AI-driven predictive systems to enhance 

inclusivity and resilience in communities

 Identify potential ethical, cultural, and policy challenges that must be considered when deploying 

AI for heritage-informed well-being solutions

Review of Related Literature

The intersection of cultural heritage and artificial intelligence has generated a rapidly growing body of 

interdisciplinary research that spans history, sociology, computer science, and ethics. A significant strand of 

this scholarship has focused on the vulnerability of cultural heritage in the face of climate change, conflict, 

and urban development. Khalaf (2020) underscores that reconstruction after armed conflict must ensure 

continuity by preserving the values and meanings that communities associate with their environments. This 

approach reframes cultural heritage not as a static object but as a living system of relationships. Similarly, 

Malik, Tissen, and Vermeeren (2021) argue that three-dimensional reproductions of cultural artifacts can 
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sustain cultural  memory by allowing communities  to  interact  with representations  that  preserve both 

material and symbolic significance.

Technological  innovation  has  amplified  the  capacity  to  document  and  preserve  cultural  resources. 

Photogrammetry, LiDAR scanning, and geomatics have made possible the creation of precise digital models 

of heritage sites (Grilli, Menna, & Remondino, 2017). These digital surrogates enable scholars and the 

public to engage with cultural materials even when geographical or political barriers limit physical access. 

Espina-Romero  and  Guerrero-Alcedo  (2022)  note  that  digitization  has  opened  new  possibilities  for 

research, education, and entertainment by allowing cultural materials to be presented in virtual museums 

and interactive platforms. This expansion of access democratizes heritage knowledge but also introduces 

complex questions about intellectual property, privacy, and control.

The application of artificial intelligence to cultural heritage is a transformative development that extends 

beyond digitization. Deep neural networks have been used to identify authorship, classify artifacts, and 

restore damaged works (Felicetti et al., 2021). Rizk and Kumar (2021) present a framework for using deep 

learning to decipher ancient scripts with limited annotations, illustrating how AI can reconstruct missing 

elements of human knowledge. Generative adversarial networks have been deployed to recreate textures 

and  surfaces  in  high  fidelity,  supporting  restoration  projects  that  would  be  impossible  with  manual 

techniques (Shahriar, 2022). These advances demonstrate that AI is not simply a tool for documentation but 

a creative partner in reconstructing the past.

Despite its promise, scholars have highlighted significant ethical challenges in AI-based cultural heritage 

projects.  Manžuch (2017) warns of cultural  and historical biases that  can result  from using metadata  

schemas grounded in Western epistemologies, which risk excluding indigenous perspectives. Boast (2011) 

critiques  digitization  efforts  that  replicate  colonial  power  dynamics  by  removing  heritage  from  the 

custodianship of the communities that produced it. These concerns are amplified when digital reproductions 

are made freely available online without consideration of sacred or restricted cultural protocols. Ocón 

(2021) cautions that digital surrogates can even be used to justify the destruction of physical heritage under 

the guise of preservation, creating a paradox where technology enables loss rather than protection.

Economic accessibility is another recurring theme in the literature. Verwayen (2010) observes that the high 

cost of AI technologies can pressure cultural institutions into adopting business-oriented approaches that 

limit public access to digitized heritage. Pickover (2014) further argues that partnerships with private 

entities often allow commercial interests to influence which materials are digitized and how they are  

interpreted, raising concerns about neutrality and representativeness. These critiques suggest that AI-driven 
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heritage projects must strike a balance between financial sustainability and the public mission of cultural  

institutions. A growing number of scholars propose ethical and regulatory frameworks to address these 

challenges.  The  European  Commission  White  Paper  on  AI  defines  transparency,  explainability,  and 

accountability as prerequisites for trustworthy systems (Cohen et  al.,  2020).  Peters and Calvo (2019) 

emphasize that ethical guidelines must be operationalized through practical processes that developers and 

heritage professionals can implement. The Getty Conservation Institute’s guidelines, as cited by Letellier 

and Eppich (2015), recommend a rigorous evaluation of data adequacy before using digital materials for  

preservation work, thereby ensuring reliability and authenticity.

Interdisciplinary collaboration emerges as a key solution across these studies. Pisoni et al. (2021) argue that 

a  human-  centered  approach  necessitates  participatory  models  in  which  community  members, 

technologists, and policymakers jointly design AI interventions. This perspective aligns with Granata and 

Di  Nunno’s  (2021)  work  on  predictive  modeling,  which  shows  how machine  learning  can  forecast 

environmental risks and inform preventative conservation strategies. By incorporating local knowledge and 

lived experience into training data, AI models can become more inclusive and representative. Collectively, 

the literature converges on the idea that cultural heritage preservation in the digital age must go beyond 

technical innovation. It must integrate social, ethical, and political dimensions to ensure that technological 

progress strengthens rather than undermines cultural identity. Scholars consistently call for a balanced 

approach that  safeguards  authenticity,  protects  community  rights,  and ensures  equitable  access  while 

leveraging the predictive power of AI to anticipate threats and design proactive solutions. This synthesis of 

cultural  philosophy  and computational  technology  offers  a  pathway toward  building  institutions  that 

promote human well-being and social resilience.

Methodology

This study adopts a qualitative, interpretive methodology that integrates conceptual synthesis with ethical 

and theoretical analysis. The primary data for this research are drawn from published studies on cultural 

heritage preservation, generative AI applications, and human-centered design principles. The goal is to 

develop a coherent framework that integrates cultural philosophies of care with AI-enabled predictive 

systems, ensuring the resulting model remains socially responsible and contextually grounded.

The first stage involved a comprehensive review of the secondary literature, focusing on cultural heritage 

vulnerabilities, digital preservation technologies, and AI-driven restoration practices. Studies on geomatics, 

photogrammetry,  and  three-dimensional  scanning  were  synthesized  to  establish  the  technological 

foundations  of  heritage  digitization  (Grilli,  Menna,  &  Remondino,  2017).  Scholarly  discussions  on 
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generative adversarial networks and deep learning were included to understand the potential for high-

fidelity artifact reconstruction and texture recreation (Shahriar, 2022; Rizk & Kumar, 2021).

The second stage analyzed ethical frameworks and principles relevant to AI in cultural contexts. Sources 

citing the European Commission White Paper on AI were reviewed to identify operationalizable criteria for 

trustworthy AI, including transparency and accountability (Cohen, Evgeniou, Gerke, & Minssen, 2020). 

Heritage-specific ethical challenges such as cultural bias, intellectual property disputes, and authenticity 

concerns were examined using insights from Manžuch (2017) and Boast (2011). This stage emphasized 

participatory and community-centered approaches to heritage data collection and interpretation to mitigate 

exclusion and neocolonial tendencies (Ocón, 2021).

Finally, an integrative conceptual model was constructed by aligning cultural continuity principles (Khalaf, 

2020) with AI-enabled predictive analytics and interdisciplinary collaboration frameworks (Pisoni, Díaz-

Rodríguez, Gijlers, & Tonolli, 2021). The methodology privileges qualitative synthesis over empirical data 

collection to propose a theoretical model that can later be tested through participatory case studies in 

education, public health, and community development. This approach ensures that the resulting framework 

is both ethically robust and practically adaptable to real-world scenarios.

Theoretical and Conceptual Framework

The theoretical foundation of this study is rooted in the recognition that cultural heritage serves as a dynamic 

repository of knowledge, guiding communities through periods of disruption and transformation. Khalaf 

(2020) conceptualizes heritage as a vehicle of continuity that ensures communities can reestablish their 

identity after crises such as war or natural disasters. This understanding aligns with resilience theory, which 

posits that social systems adapt and reorganize to maintain function in the face of stress. Communal support 

structures, rituals, and symbolic spaces offer psychological and cultural anchors, enabling individuals to 

recover from displacement and integrate into new settings. In this sense, cultural heritage is not merely a 

collection of objects, but a living system that fosters a sense of belonging and social cohesion. Building on 

this  foundation,  the  conceptual  model  positions  artificial  intelligence  as  an  enabling  mechanism for 

amplifying and safeguarding these heritage functions. AI predictive analytics have been shown to detect 

patterns and anticipate risks, making them valuable tools for preventive conservation. Granata and Di 

Nunno (2021) demonstrate that machine learning models can forecast environmental threats such as rising 

tides in Venice with high accuracy, allowing heritage managers to act before damage occurs.When applied 

to cultural heritage, similar predictive models can monitor degradation rates, urban encroachment, and 

climate impacts, ensuring timely interventions that sustain the integrity of cultural landscapes.
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Generative AI plays a crucial role in this model. Rizk, Rizk, Rizk, and Kumar (2021) illustrate how deep 

learning can fill  in missing fragments of ancient inscriptions, effectively reconstructing lost linguistic 

heritage. Shahriar (2022) notes that generative adversarial networks are capable of creating highly realistic 

digital reproductions of damaged artworks, allowing communities to experience cultural artifacts in forms 

that are both visually accurate and pedagogically meaningful. These techniques not only preserve memory 

but also expand accessibility through virtual and augmented reality platforms, aligning with Espina-Romero 

and Guerrero-Alcedo’s (2022) argument that digitalization democratizes access to cultural knowledge.

The conceptual framework also incorporates a rigorous ethical dimension to ensure that technological  

interventions  do  not  erode  cultural  meaning.  Cohen,  Evgeniou,  Gerke,  and  Minssen  (2020)  identify 

transparency, explainability, and accountability as prerequisites for trustworthy AI, and these principles 

form the normative backbone of the proposed model. Manžuch (2017) highlights the risk of imposing 

biased metadata schemas that marginalize minority voices, while Boast (2011) cautions against replicating 

colonial dynamics through top-down digitization projects. To address these concerns, the model integrates 

the principle of cultural continuity by prioritizing participatory data collection methods in which local  

stakeholders contribute to the design and interpretation of digital reconstructions. This bottom-up approach 

mitigates epistemic injustice and ensures that digital surrogates reflect the values and traditions of the 

communities they represent.

The resulting Heritage–AI Well-being Model is structured as an iterative cycle with three interrelated 

components.  The first  component  is  heritage-based resilience input,  which collects  narratives,  spatial  

designs, and traditional practices as data points that inform algorithmic models. This process draws on 

methodologies suggested by Letellier and Eppich (2015), who emphasize evaluating the adequacy of data  

sources before using them in preservation efforts.  The second component  is  AI-enabled analysis  and 

synthesis, which employs predictive modeling to anticipate threats and generative methods to reconstruct or 

visualize heritage assets.  The third component  is  ethical  governance and feedback,  where results  are 

evaluated through community consultation and compliance with ethical standards such as those proposed by 

UNESCO and the European Commission.

An important conceptual insight of this framework is its emphasis on co-creation rather than technological 

determinism. Pisoni, Díaz-Rodríguez, Gijlers, and Tonolli (2021) argue that human-centered AI should be 

participatory  and  inclusive,  involving  multidisciplinary  teams  of  technologists,  social  scientists,  and 

cultural custodians. This collaborative dimension ensures that AI systems not only process data but also 

actively enhance social cohesion and cultural understanding. By embedding explainability into system 

design,  results  can  be  communicated  in  language  accessible  to  non-technical  stakeholders,  thereby 
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increasing trust and adoption. The theoretical and conceptual framework proposed here synthesizes cultural 

resilience theory, AI’s analytical and generative capabilities, and normative ethical guidelines to create a 

holistic model for reimagining human well- being. It positions cultural heritage as both a knowledge source 

and a guiding philosophy for technological development. At the same time, AI serves as the mechanism that 

scales  and sustains these insights  across  time and space.  This  integrated approach seeks to  establish 

institutions and communities that are not only technologically advanced but also culturally rooted, ethically 

responsible, and oriented toward collective well-being and flourishing. Findings and Discussion

Cultural Heritage as a Foundation for Resilience

Cultural  heritage serves as  an adaptive resource that  enhances  community resilience during times of  

disruption. Khalaf (2020) emphasizes that reconstruction following conflict must preserve the symbolic and 

spiritual values that communities associate with their heritage sites. This principle of continuity ensures that 

rebuilding efforts not only replace physical structures but also restore meaning and social identity. Malik, 

Tissen, and Vermeeren (2021) similarly emphasize that digital reproductions of artifacts allow individuals to 

sustain cultural  memory,  providing emotional stability and reducing psychological stress.  In societies  

experiencing rapid urbanization or migration, these cultural anchors enable individuals to negotiate new 

environments without losing a sense of belonging. The role of cultural heritage in promoting psychosocial 

well-being is further reinforced through its communal dimension. Boast (2011) argues that museums and 

digitization projects must move away from colonial-era models that extracted heritage from local custodians 

and  instead  embrace  participatory  frameworks  that  empower  source  communities.  This  approach  is 

essential for cultivating ownership and pride, which in turn support integration and mutual recognition 

among diverse groups. In line with this, Manžuch (2017) stresses that metadata schemas used to catalogue 

digital heritage must be inclusive of minority perspectives to avoid epistemic injustice. Digital technologies 

amplify  these  benefits  by  making  heritage  accessible  to  dispersed  populations.  Espina-Romero  and 

Guerrero-Alcedo (2022) note that virtual museums and online exhibitions democratize access to cultural 

knowledge and promote global awareness. When combined with immersive technologies like virtual reality 

and augmented reality, they create opportunities for educational engagement that transcend geographical  

boundaries.

Table 1. Cultural Heritage and Resilience Indicators

Indicator Description

Cultural Continuity Maintenance of values, functions, and practices during reconstruction

Psychological Stability Reduction of stress and anxiety through heritage interaction
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Community Ownership Participation of local custodians in preservation efforts

Inclusive Metadata Representation Cataloguing practices that reflect diverse perspectives

Global Accessibility Use of digital platforms for worldwide heritage engagement

This supports Pisoni, Díaz-Rodríguez, Gijlers, and Tonolli’s (2021) call for human-centered design in AI, 

where technology serves to enhance inclusion and participation. The findings, therefore, confirm that  

cultural heritage is not an inert repository but a living system that contributes directly to collective well-

being. The first implication is that preservation strategies must prioritize not only the conservation of 

physical objects but also the transmission of meanings, rituals, and symbolic associations that underlie  

communal resilience. The second implication is that digital reproduction and dissemination must be guided 

by ethical principles that respect cultural protocols and avoid misrepresentation.

Figure 1. Conceptual Pathways Linking Heritage to Resilience 

Artificial Intelligence as a Transformative Tool

Artificial intelligence introduces new capacities for analyzing, reconstructing, and predicting cultural data 

at  unprecedented scales.  Deep neural  networks have been employed to automate the classification of  

artworks and identify stylistic features that were previously reliant on expert manual analysis (Felicetti,  

Paolanti, Zingaretti, Pierdicca, & Malinverni, 2021). Rizk, Rizk, Rizk, and Kumar (2021) demonstrate how 

deep learning models can decipher incomplete inscriptions and reconstruct textual heritage, providing 

insight into ancient languages and thought systems. These methods enhance the speed and accuracy of 

research while opening up new possibilities for multidisciplinary collaboration among historians, linguists, 

and technologists. Generative models such as generative adversarial networks play a critical role in digital 
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restoration. Shahriar (2022) observes that GANs can recreate missing textures and features in cultural 

artifacts with high fidelity, enabling digital surrogates that closely match the originals. This is particularly  

valuable in cases where physical restoration is impossible or would risk further damage. Combined with 

photogrammetry and LiDAR scanning, GAN-driven reconstructions offer a powerful toolkit for creating 

virtual heritage (Grilli, Menna, & Remondino, 2017).

Table 2. AI Contributions to Cultural Heritage

AI Technique Application

Deep Neural Networks Automated classification and authorship analysis

Generative Adversarial Networks High-fidelity reconstruction of damaged artifacts

Predictive Machine Learning Environmental and risk forecasting

AI-based Visual Inspection Early detection of structural weaknesses

Multimodal Data Integration Synthesis of textual, visual, and spatial heritage data

AI also enhances monitoring and predictive maintenance of heritage sites. Granata and Di Nunno (2021) 

illustrate how machine learning can forecast environmental conditions such as tide levels, allowing heritage 

managers to implement preventive measures. Mishra, Barman, and Ramana (2022) report that AI-based 

visual inspection systems can detect structural weaknesses early, reducing the risk of catastrophic failure. 

These applications shift preservation from a reactive to a proactive paradigm, aligning with the principle of 

safeguarding heritage for future generations. However, scholars caution that AI must remain aligned with  

ethical and cultural considerations. Ocón (2021) warns that digitization efforts can be misused to justify the 

demolition of heritage structures under the pretext that digital copies suffice as substitutes. This underscores 

the importance of the principle of centrality of the physical space, as articulated by Pansoni et al. (2023),  

which asserts that digital replicas must complement rather than replace tangible heritage. Overall, AI is a  

transformative  enabler,  but  its  potential  must  be  harnessed  through human-centered  frameworks  that 

emphasize accountability, explainability, and respect for cultural context and meaning. Its integration into 

heritage work has the capacity to amplify human understanding rather than displace it.

Bridging Heritage and Technology

A central finding of this study is that meaningful integration of cultural heritage and technology must be 

conceived as a collaborative process rather than a top-down technical exercise. Scholars have consistently 

warned that digitization and AI initiatives risk reinforcing existing power imbalances if they are designed 

without community participation. Boast (2011) has argued that many digital heritage projects replicate 

colonial dynamics by taking cultural data from source communities without adequate consultation or shared 
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decision-making. Similarly, Manžuch (2017) notes that metadata schemas often reflect Western interpretive 

frameworks that  may fail  to represent  indigenous or minority worldviews accurately.  These critiques  

highlight the need for a participatory model in which communities co-produce digital archives and have  

control over how their heritage is represented.

Technology can act as a bridge when it is deliberately designed to enhance inclusivity and shared ownership. 

Pisoni,  Díaz-Rodríguez,  Gijlers,  and Tonolli  (2021)  advocate  for  a  human-centered AI approach that 

incorporates user input into design and ensures transparency in decision-making. In practice, this means 

developing data collection protocols that include interviews with artisans, oral historians, and cultural  

custodians whose perspectives provide context to material objects and spatial layouts. By integrating oral  

traditions and local narratives into digital reconstructions, AI models can better capture the cultural and 

symbolic dimensions of heritage (Chaudhary, Panthi,  & Bhatta,  2023).  Technological integration also 

requires an interdisciplinary framework that blends computer science, anthropology, sociology, and ethics. 

Felicetti,  Paolanti,  Zingaretti,  Pierdicca,  and Malinverni  (2021) have demonstrated that  deep learning 

techniques are most effective when guided by domain expertise that ensures appropriate classification and 

interpretation.  Collaborative governance models can institutionalize this  interdisciplinary approach by 

bringing  together  technologists,  policy  makers,  and  community  representatives  in  joint  oversight 

committees.

Another key element of bridging heritage and technology is  ensuring that outputs are accessible and 

educational.  Espina-Romero and Guerrero-Alcedo (2022) emphasize that  virtual  museums and online 

exhibitions  can  democratize  cultural  knowledge;  however,  accessibility  must  extend  beyond  mere 

availability. Educational tools must be designed to be linguistically and culturally relevant to the intended 

audience, ensuring that communities can use the technology to sustain rather than dilute their heritage. 

Bridging heritage and technology requires a systems approach that combines participatory data collection, 

interdisciplinary collaboration, and inclusive dissemination strategies. When these elements are combined, 

technology becomes not just a preservation tool but a platform for cultural renewal and collective meaning-

making.

Figure 2. Heritage Technology Integration Process
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Ethical and Policy Implications

The integration of artificial intelligence into cultural heritage preservation raises significant ethical and 

policy questions that must be addressed to safeguard authenticity and social trust. Cohen, Evgeniou, Gerke, 

and Minssen (2020) state that trustworthy AI must meet standards of technical robustness, accountability, 

and explainability, which are crucial in cultural contexts where historical accuracy is paramount. Without 

these safeguards, there is a risk of introducing distortions or erasing nuances that are critical for community 

identity. One of the most pressing concerns is the presence of cultural bias in training datasets. Manžuch 

(2017) warns that digitization often privileges dominant narratives and can obscure minority perspectives.  

To mitigate this risk, participatory governance models should be institutionalized, enabling communities to 

contribute to the curation, annotation, and interpretation of heritage data. UNESCO guidelines and the 

ICOM Code of Ethics, as discussed by Camara (2020), provide a normative basis for such inclusive  

approaches. These frameworks call for recognizing communities as stakeholders with rights over how their 

heritage is documented and shared.

Policy also needs to address issues of intellectual property and cultural sovereignty. Ocón (2021) cautions 

that reproducing cultural artifacts in digital form can lead to commercial exploitation without adequate 

benefit sharing with the source communities. Regulations should thus ensure that digital reproductions are 

not commodified without community consent and that any revenue generated supports preservation efforts 

or local development. Privacy is another ethical dimension that has been raised in the literature. Terwangne 

(2013) notes that digitization may expose sensitive information, including ethnographic data and personal 

records, which were never intended for public circulation. The principle of the right to be forgotten,  

embedded in European data protection law, provides a mechanism to remove or anonymize such data upon 

request, striking a balance between the public interest in access and individual rights.

Finally, ethical governance must be iterative and reflexive. Peters and Calvo (2019) propose that ethical  

principles should not remain abstract but should be operationalized through monitoring processes and 

accountability mechanisms. Continuous evaluation and community feedback loops can ensure that AI 
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systems remain aligned with evolving social expectations and cultural values. The future of AI in cultural 

heritage depends on embedding strong ethical guardrails, participatory policy frameworks, and community 

oversight. These measures not only protect cultural integrity but also enhance the legitimacy and social  

impact of technological innovation.

Figure 3. Ethical Governance and Feedback Loop

Contribution to Research

This study makes a significant contribution to the interdisciplinary field at the intersection of cultural 

heritage studies, artificial intelligence, and social well-being by presenting an integrative conceptual model 

that foregrounds both cultural continuity and technological innovation. The model proposed here responds 

to what Khalaf (2020) has called the pressing need for reconstruction processes that sustain symbolic and 

cultural meaning rather than focusing exclusively on material replacement. By situating cultural heritage as 

a dynamic and living system that contributes to psychological stability, community participation, and social 

cohesion, the study broadens existing discussions that have often treated heritage as a static object of  
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preservation. The work advances research in digital heritage studies by emphasizing how AI technologies 

can be harnessed to not only document and reproduce heritage artifacts but also to anticipate threats and 

support  preventive strategies.  Granata and Di  Nunno (2021) demonstrated that  machine learning can 

accurately predict environmental risks such as flooding, which provides a foundation for using predictive 

analytics  to  safeguard  heritage  sites  proactively.  This  study  builds  upon  that  insight  by  embedding 

predictive  models  within  a  larger  ethical  and  participatory  governance  framework,  ensuring  that  

technological interventions remain accountable to community needs and priorities.

A second key contribution lies in the ethical dimension of the proposed framework. Manžuch (2017) and 

Boast (2011) have drawn attention to the dangers of cultural erasure and neo-colonial dynamics that can 

result from top- down digitization. This study operationalizes those critiques by proposing a feedback loop 

where communities participate actively in data collection, annotation, and the interpretation of digital  

outputs. This not only mitigates epistemic injustice but also generates richer, more context-sensitive datasets 

that improve the reliability of AI models (Letellier & Eppich, 2015). Furthermore, this research contributes 

to the growing discourse on trustworthy and human-centered AI. Cohen, Evgeniou, Gerke, and Minssen 

(2020)  have  outlined  criteria  for  transparency,  explainability,  and  accountability  as  prerequisites  for 

building public trust in AI systems. The model developed here aligns with these criteria while extending 

them into the cultural domain by incorporating principles of cultural continuity and the centrality of physical 

space. This contextualized ethical framework provides computer scientists, policymakers, and heritage 

professionals with a concrete tool for evaluating whether AI interventions respect the integrity of cultural 

resources.

Ultimately, the study enriches the dialogue between sociology, philosophy, and computational science by 

demonstrating that humanistic insights can inform and guide technological innovation. By combining 

participatory  governance,  predictive  modeling,  and  inclusive  dissemination  strategies,  the  framework 

demonstrates how AI can contribute to building not just more innovative systems but stronger communities. 

In doing so, it positions heritage not only as something to be preserved but also as an active driver of social 

resilience and innovation.

Future Research

The proposed Heritage–AI Well-being Model opens several promising avenues for future research. One 

immediate direction is empirical validation through pilot studies in community contexts. Field experiments 

could measure the psychological and social impact of integrating digital heritage tools with participatory  

design,  allowing for  data-  driven  evaluation  of  outcomes such as  reduced stress,  improved sense  of 
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belonging,  and  enhanced cross-cultural  understanding.  Ehigie  (2025)  underscores  the  potential  of  AI 

systems to support vulnerable populations, such as dyslexic learners, by creating adaptive and context-

sensitive interfaces.  Similar  adaptive systems could be deployed in heritage education to personalize 

engagement and improve accessibility for marginalized groups.

A second  direction  involves  refining  ethical  governance  protocols  through  iterative  co-creation  with 

stakeholders. Esezoobo and Braimoh (2023) stress that ethical and technological strategies must evolve 

dynamically to counter emerging risks, such as deepfake manipulation. Applying their recommendations, 

future  work  could  explore  algorithmic  audit  frameworks  and  accountability  dashboards  that  enable 

community oversight of heritage-related AI systems. Further research should also investigate the scalability 

and security of heritage data infrastructures. Badmus, Adebayo, and Ehigie (2018) advocate for DevOps-

based lifecycle management to ensure privacy, compliance, and traceability in AI systems. Their approach 

can inform secure pipelines for heritage digitization, minimizing risks of data breaches or unauthorized 

commercial use. Finally, interdisciplinary scholarship should continue to explore cultural sensitivity and 

translation challenges. Onomejoh, Ehigie, Igbinovia, and Braimoh (2024) emphasize the significance of 

interpersonal communication in addressing sensitive narratives. This insight can be applied to ensure that  

heritage representations are respectful  and contextually appropriate.  Future longitudinal  studies  could 

measure how such culturally attuned AI systems influence institutional trust, social cohesion, and policy 

adoption over time.

Conclusion

This study has demonstrated that cultural heritage and artificial intelligence can be mutually reinforcing 

when integrated through a carefully designed ethical and theoretical framework. Cultural heritage, as Khalaf 

(2020) observes,  is  not merely a relic of the past  but a source of continuity and resilience,  enabling 

communities to reconstruct identity and meaning during times of change. By embedding this understanding 

into AI design, technological interventions can move beyond simple digitization to actively foster a sense of 

belonging,  psychological  stability,  and  collective  memory  (Malik,  Tissen,  &  Vermeeren,  2021).  The 

Heritage–AI Well-being Model proposed here synthesizes three interdependent elements: heritage-based 

resilience  inputs,  AI-enabled  predictive  and  reconstructive  analytics,  and  an  iterative  feedback  loop 

grounded  in  ethical  governance.  Predictive  modeling  can  anticipate  risks  and  inform  preventative 

preservation strategies (Granata & Di Nunno, 2021), while generative AI can restore lost or damaged 

cultural  assets  with  unprecedented  accuracy  (Rizk,  Rizk,  Rizk,  &  Kumar,  2021).  Crucially,  these 

technological advances are framed within participatory processes that ensure inclusivity and representation 

(Boast, 2011; Manžuch, 2017).
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This work also contributes to the discourse on trustworthy AI by extending principles such as transparency, 

explainability, and accountability (Cohen, Evgeniou, Gerke, & Minssen, 2020) into a sector-specific context 

that foregrounds cultural continuity and the centrality of physical heritage. The integration of participatory 

governance, secure data management, and community review ensures that AI systems remain aligned with 

local values and cultural sovereignty. The findings underscore that AI should not replace human expertise or 

community narratives but rather serve as a partner in preserving and renewing them. Future work should test 

this model in applied contexts, measuring its long-term impact on social cohesion, institutional trust, and 

knowledge transmission. By bridging technology and heritage in this manner, we can advance a future 

where innovation safeguards human dignity and strengthens the social fabric rather than fragmenting it.
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