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Abstract 

The convergence of metaverse environments and generative artificial intelligence (GenAI), in 

particular large language models (LLMs), has reframed how tourists discover, plan and pre-

experience destinations. This paper presents a bibliometric synthesis and conceptual 

framework on the GenAI–metaverse–tourism intersection, drawing on a Boolean search across 

Scopus and Web of Science (2021–October 2025) and complemented by an LLM-augmented 

thematic coding of abstracts. Conforming to service-dominant logic and the unified theory of 

acceptance and use of technology (UTAUT2), the GenAI–Metaverse Tourism Experience Value 

(GMTEV) framework integrates three antecedent classes (GenAI capabilities, metaverse 

affordances, tourist characteristics), three mediators (human–AI co-creation, perceived trust 

paired with cognitive diagnosticity, immersive experience authenticity) and three outcome 

variables (tourist experience value, behavioural intention, sustainable tourism outcomes). 

Findings indicate steep growth in publication output since 2023, dominance of conceptual and 

acceptance-model studies and an under-developed empirical base on hallucination risk and 

inclusive access.  

 

Keywords: metaverse tourism; generative AI; large language models; service-dominant logic; 

immersive experience value. 

 

1. Introduction 

Tourism has long absorbed disruptive technologies, from global distribution systems and 

online travel agencies to smart tourism platforms (Buhalis, 2020; Gretzel et al., 2015). The 

current decade introduces a different kind of inflection. The metaverse, a persistent and 

immersive convergence of physical and digital environments (Dwivedi et al., 2022; Koohang 

et al., 2023), now interacts with a second wave of disruption: 
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generative AI and LLMs that converse, plan and create at scale (Dwivedi et al., 2024; Sigala et 

al., 2024). Tourists in 2025 query a chatbot for an itinerary, then walk into a virtual 3D replica 

of a destination before booking. The two technologies are no longer parallel streams; they are 

coupling. 

Yet research has tended to treat them separately. Metaverse tourism studies have concentrated 

on adoption, presence and value co-creation (Buhalis, Leung & Lin, 2023; Calderón-Fajardo 

et al., 2024; Choubey et al., 2024). LLM tourism studies have addressed trust, decision-making 

and individualisation in chat-based tools (Ali et al., 2023; Demir & Demir, 2023; Stergiou & 

Nella, 2024). Few works have asked what happens when an LLM-powered avatar guides a 

tourist through a metaverse encounter, blending dialogic personalisation with immersive 

presence. This is the empirical and theoretical gap pursued here. The publication tempo of 

GenAI-tourism scholarship is so fast that traditional narrative review cycles cannot keep up. 

Bibliometric and LLM-assisted synthesis become not a stylistic preference but an operational 

necessity. The present paper demonstrates one such pipeline, in which an LLM is used to assist 

with thematic coding under explicit human supervision and inter-rater verification. The 

approach itself is part of the contribution: it shows how to use LLM tooling to study LLM-

mediated phenomena without surrendering scholarly rigour. 

Drawing from this context, the paper pursues two objectives. (1) Map the bibliometric and 

thematic structure of research at the intersection of GenAI, metaverse and tourism between 

2021 and 2025. (2) Develop a theory-grounded conceptual framework, the GenAI–Metaverse 

Tourism Experience Value (GMTEV) model, with testable propositions. Accordingly, the 

paper asks: RQ1. How has scholarly output at the GenAI–metaverse–tourism intersection 

evolved in volume, geography and theoretical anchoring? RQ2. Which thematic clusters 

dominate the field and where are the empirical gaps? RQ3. How can service-dominant logic 

and acceptance-model traditions be integrated to explain tourist experience value within LLM-

augmented metaverse encounters? 

 

2. Literature Review 

 

2.1 Metaverse and tourism 

Metaverse research in tourism has organised around three streams. The first stream is 

conceptual and definitional. Buhalis, Leung and Lin (2023) framed the metaverse as a 

disruptive force revolutionising tourism management and marketing, identifying enabling 

devices, virtual platforms and content layers as foundational building blocks. Koo et al. (2022) 

advanced an early conceptual framework that anchored metaverse tourism within smart tourism 

and proposed research propositions across pre-trip, on-trip and post-trip phases. Koohang et al. 

(2023) compiled multidisciplinary perspectives on the broader metaverse and signalled tourism 

as a priority application domain. 

The third stream is value-oriented. Buhalis, Lin and Leung (2023) argued that the metaverse 

drives customer experience and value co-creation, repositioning hospitality firms as 

orchestrators of hybrid physical–virtual journeys. Tom Dieck and Han (2022) emphasised 

presence as the cornerstone of immersive customer experience. The thread is consistent: 

metaverse value emerges through interactive, immersive engagement rather than passive 

consumption. 

A fourth, smaller stream is sustainability oriented. Filimonau et al. (2024) framed virtual spaces 

as the future of consumption in tourism, hospitality and events, arguing that virtual alternatives 

could ease overtourism pressure on culturally fragile destinations. Recent work in mainland 

China extends the argument to the alleviation of overtourism through metaverse-mediated pre-

experiences (Jiang, 2025). The thread runs counter to the assumption that virtual tourism 

necessarily cannibalises physical visits; the more plausible mechanism is redistribution across 
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time, space and visitor type. From a managerial standpoint, the sustainability argument shifts 

metaverse tourism from a marketing curiosity to a destination-management instrument. 

 

2.2 Generative AI and LLMs in tourism 

Two years on from the public release of ChatGPT, GenAI research in tourism has produced 

four sub-streams. Acceptance-and-trust studies adapt UTAUT and TAM to AI-mediated 

contexts. Ali et al. (2023) modelled antecedents and consequences of trust toward personalised 

travel recommendations from ChatGPT. Kim et al. (2023) interrogated ethical and quality 

issues that affect travel decisions, finding that perceived ethical risk reduces trust and reuse 

intention. Seyfi et al. (2025) explored functional and psychological barriers to GenAI adoption 

across cultures. Decision-support studies test how LLMs affect tourist evaluative judgement. 

Stergiou and Nella (2024) applied accessibility–diagnosticity theory and reported that 

ChatGPT outputs are accessible but variably diagnostic across destination contexts. Demir and 

Demir (2023) found that ChatGPT supports service individualisation but stops short of full 

value co-creation when conversational depth is shallow. Capability and customization studies 

extend the conversation. Hsu, Tan and Stantic (2024) introduced a fine-tuned tourism-specific 

GenAI concept, arguing that domain adaptation outperforms generic models on tourism intent. 

Tuomi et al. (2025) advanced customised language models for tourism management and 

outlined deployment trade-offs. Carvalho and Ivanov (2024) systematised the benefits and risks 

of ChatGPT for the sector. 

Risk and ethics studies focus on what can go wrong. Christensen et al. (2024) examined 

hallucinations and showed that fabricated facts erode confidence and can misdirect tourist 

decisions. Sigala et al. (2024) consolidated trends and prospects, calling for stronger 

governance and human oversight. A fourth sub-stream tracks parasocial dynamics and answer-

style effects. Drawing from the stimulus–organism–response paradigm, recent work has shown 

that social influence and perceived value drive tourist acceptance of ChatGPT through 

parasocial interaction, with trust mediating subsequent reuse intention (Liu, 2024). Kim, Kim, 

Kim and Kim (2024) further reported that the structural and communicative style of LLM 

answers shapes acceptance, with explanation-rich formats outperforming list-style outputs in 

trip-planning settings. The result matters for metaverse contexts because answer style translates 

into avatar narration style and narration is a load-bearing element of presence. 

 

2.3 The confluence: LLM-augmented metaverse encounters 

Where the two streams intersect, work remains thin. Paliwal et al. (2024) explored Generation 

Z motivations to use the metaverse for travel planning and identified a role for conversational 

guidance. Buhalis, Lin and Leung (2023) conceptualised AI agents as enablers of co-creation 

in metaverse hospitality. Industry observers and Asia-Pacific empirical work increasingly 

describe LLM-driven avatars who narrate destinations within virtual environments. Drawing 

from this thin but growing body, the present paper argues that the LLM-metaverse pair forms 

a single socio-technical artefact with new properties: dialogic personalisation embedded in 

immersive presence. 

Two design considerations sharpen the confluence argument. The first concerns latency. 

Conversational agents in metaverse environments need sub-second turn-taking to preserve 

presence; longer waits collapse the immersive illusion. The second concerns multimodal 

alignment. An LLM avatar that recommends a particular gallery must also gaze toward it within 

the virtual space; misaligned signals trigger the so-called uncanny mismatch that depresses 

trust. These are technical observations, but they have theoretical consequences. Co-creation in 

this setting is not a smooth continuum; it is fragile and minor failures in alignment break the 

value-in-interaction loop. 

 

3. Theory Development / Conceptual Foundation 
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The accessibility–diagnosticity theory and trust theory address the cognitive layer. Stergiou 

and Nella (2024) demonstrated the relevance of accessibility–diagnosticity reasoning to AI-

generated travel content. Ali et al. (2023) and Christensen et al. (2024) underline trust as the 

gatekeeper of behavioural follow-through, especially when hallucination risk is non-trivial. 

Pursuant to these traditions, the paper integrates them into the GenAI–Metaverse Tourism 

Experience Value (GMTEV) framework (Figure 1). Three antecedent classes feed three 

mediators which in turn shape three outcomes. Boundary conditions modulate all paths. The 

framework reframes metaverse tourism as a co-produced, AI-mediated encounter rather than a 

static virtual destination, in consonance with broader S-D logic developments (Buhalis, Lin & 

Leung, 2023; Vargo & Lusch, 2008). The technology readiness and acceptance model and its 

more recent revisions, including TRAM, supply individual-level moderators that vary across 

cohorts and cultures (Parasuraman & Colby, 2015). Drawing from earlier digital transformation 

literature   individual readiness shapes both the willingness to interact dialogically with the AI 

agent and the propensity to attribute agency rather than mere instrumentality. The GMTEV 

framework absorbs this lineage through the tourist characteristics antecedent layer and through 

the generation-cohort moderator. 

 

Figure 1. Conceptual framework: GenAI–Metaverse Tourism Experience Value 

(GMTEV). 

 

 
The framework yields twelve propositions, summarised as follows. P1: Metaverse affordances 

positively influence immersive experience authenticity. P2: GenAI capabilities positively 

influence human–AI co-creation. P3: GenAI capabilities positively influence cognitive 

diagnosticity, partially through dialogic depth. P4: Tourist digital readiness moderates the 

effect of GenAI capabilities on co-creation. P5: Human–AI co-creation positively influences 

tourist experience value. P6: Perceived trust mediates the relationship between cognitive 

diagnosticity and behavioural intention. P7: Immersive experience authenticity positively 

influences tourist experience value. P8: Tourist experience value positively influences 

behavioural intention. P9: Behavioural intention positively influences sustainable tourism 

outcomes when destination managers calibrate virtual previews. P10: Privacy concerns 

negatively moderate the path from GenAI capabilities to perceived trust. P11: Hallucination 

risk negatively moderates the path from cognitive diagnosticity to perceived trust. P12: Cultural 

context and generation cohort moderate the strength of the antecedents-to-mediators paths. 

 

4. Research Gap and Research Questions 



131  Generative AI In The Metaverse Tourism Ecosystem: A Bibliometric Synthesis And Co-Creation 

Framework For Immersive Experience Value 

 

Migration Letters 

The literature surveyed exposes four gaps. First, conceptual fragmentation: most metaverse-

tourism studies and most GenAI-tourism studies live in disjoint citation networks. Second, 

theoretical narrowness: UTAUT2 dominates the empirical metaverse-tourism work and TAM-

style frameworks dominate GenAI-tourism work, leaving experience-value and S-D logic 

perspectives under-tested. Third, empirical thinness on the confluence: few studies 

operationalise the LLM–metaverse pair as a single artefact. Fourth, scarce attention to risk-side 

constructs such as hallucination, privacy infringement and cultural exclusion (Christensen et 

al., 2024; Seyfi et al., 2025). 

 

5. Research Methodology 

An explanatory sequential mixed-methods design was adopted, organised in five stages and 

visualised in Figure 2. The design integrates a bibliometric review with LLM-augmented 

thematic synthesis and conceptual development. Stage logic conforms to PRISMA 2020 

guidance for the screening segment, with bibliometric analytics performed in the bibliometrix 

R package and thematic coding executed via a structured GPT-4o pipeline supervised by two 

human coders. 

 

Figure 2. Five-stage research process from search protocol to framework synthesis. 

 
 

5.1 Search protocol  

The search was executed on Scopus and Web of Science (Core Collection) on 18 October 2025. 

The Boolean string was: TITLE-ABS-KEY(("metaverse" OR "virtual world*" OR "immersive 

virtual environment*") AND ("touris*" OR "hospitality" OR "travel*") AND ("generative AI" 

OR "large language model*" OR "LLM*" OR "ChatGPT" OR "conversational agent*")). 

Filters retained peer-reviewed journal articles, conference proceedings indexed in Scopus, 

English language and the publication window 2021–2025. Duplicate records across the two 

databases were merged on DOI. 

 

5.2 Screening  

Two reviewers independently screened titles and abstracts against inclusion criteria: (i) 

tourism, hospitality or travel context; (ii) explicit treatment of metaverse OR generative 
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AI/LLM, with preference for studies engaging both; (iii) empirical, conceptual or review-type 

contributions of at least four pages. Exclusion criteria removed editorials, theses, non-peer-

reviewed reports and works without English abstracts. Disagreements were resolved through 

discussion. Inter-rater reliability for screening was acceptable (Cohen's κ = 0.81). 

 

5.3 Bibliometric analysis  

Descriptive metrics (annual scientific production, top sources, leading authors, country 

collaboration) and structural metrics (keyword co-occurrence networks, bibliographic 

coupling) were computed in bibliometrix (Aria & Cuccurullo, 2017). Lotka's law and 

Bradford's law of source distribution were applied. Threshold parameters were set at minimum 

three keyword occurrences and minimum two articles per author for inclusion in network maps. 

 

5.4 LLM-augmented thematic coding  

The model produced primary and secondary codes per article along with rationale strings. Two 

human coders sampled twenty-five percent of the corpus and re-coded blind. Inter-coder 

reliability between human coders was κ = 0.78 and agreement between human and LLM coding 

reached κ = 0.74, considered substantial (Landis & Koch, 1977 thresholds). 

Table 1 presents the operational definitions and anchor studies for the GMTEV constructs. 

Definitions were drafted by one author, peer-reviewed by a second researcher with tourism 

technology expertise and triangulated against the included corpus. 

 

Table 1. GMTEV constructs, operational definitions and anchor studies. 

 

Construct Operational Definition Anchor Studies 

Metaverse 

Affordances 

Technological properties 

enabling immersive, persistent, 

multi-user, real-time virtual 

environments combining VR, 

AR, MR. 

Buhalis et al. (2023); Dwivedi et al. 

(2022); Koohang et al. (2023) 

GenAI / LLM 

Capabilities 

Functional capacities of large 

language models for 

personalised dialogue, itinerary 

generation, multilingual 

support and multimodal content 

production. 

Dwivedi et al. (2024); Gursoy et al. 

(2023); Hsu et al. (2024); Tuomi et al. 

(2025) 

Human–AI 

Co-Creation 

Iterative, dialogic value 

formation between tourist and 

AI agent within virtual 

environments, conforming to 

service-dominant logic. 

Buhalis, Lin & Leung (2023); Vargo 

& Lusch (2008); Demir & Demir 

(2023) 

Perceived 

Trust 

Tourist confidence in the 

reliability, accuracy and ethical 

conduct of AI agents, mitigated 

by hallucination risk. 

Ali et al. (2023); Christensen et al. 

(2024); Kim et al. (2023) 

Cognitive 

Diagnosticity 

Extent to which AI-generated 

content supports tourist 

evaluative judgement among 

destination alternatives. 

Stergiou & Nella (2024) 
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Immersive 

Experience 

Authenticity 

Subjective perception that the 

virtual encounter conveys 

genuine destination character. 

Tom Dieck & Han (2022); Filimonau 

et al. (2024) 

Tourist 

Experience 

Value 

Aggregate hedonic, utilitarian 

and symbolic value derived 

from the metaverse-mediated 

visit. 

Buhalis, Lin & Leung (2023); 

Choubey et al. (2024) 

Behavioural 

Intention 

Likelihood of physical visit, 

revisit and advocacy following 

the virtual encounter. 

Calderón-Fajardo et al. (2024); 

Paliwal et al. (2024) 

Sustainable 

Tourism 

Outcomes 

Reduction of overtourism 

pressure, decarbonisation and 

inclusive access through virtual 

alternatives. 

Filimonau et al. (2024); Seyfi et al. 

(2025) 

 

6. Data Analysis 

After de-duplication and screening, the analytic corpus comprised approximately one hundred 

and forty-two articles, consistent in volume with adjacent recent reviews (Debnath, 2025, 

reports seventy-five articles in Scopus Q1 tourism and hospitality journals between 2023 and 

March 2025; Sigala et al., 2024, identify a comparable acceleration in ChatGPT-tourism 

scholarship). Annual production grew from a small base in 2021 to a steep ascent through 2023 

and 2024, with 2025 already on track to surpass 2024 in absolute counts. Geographic 

distribution centred on the United Kingdom, the United States, China, India, South Korea and 

Spain, with notable contributions from Greece, Italy, the United Arab Emirates and Australia. 

Authorship concentration matched Lotka's law expectations, with a small core of prolific 

contributors and a long tail of single-paper authors. 

Keyword co-occurrence revealed five clusters. Cluster A ("immersive experience and 

presence") grouped terms such as virtual reality, augmented reality, presence and customer 

experience. Cluster B ("acceptance and adoption") concentrated on UTAUT, TAM, 

behavioural intention, trust and perceived risk. Cluster C ("generative AI and chat-based 

travel") connected ChatGPT, large language models, personalisation and decision-making. 

Cluster D ("value co-creation and smart tourism") linked smart tourism, S-D logic, hospitality 

experience and engagement. Cluster E ("sustainability and overtourism") clustered sustainable 

tourism, virtual alternatives, decarbonisation and accessibility. Cluster connectivity is uneven. 

Cluster B (acceptance) ties strongly to clusters A and C, indicating that adoption-oriented work 

increasingly bridges immersive and conversational technologies. Cluster D (co-creation) shows 

weaker ties to cluster C, exposing an integration gap: studies that examine GenAI rarely frame 

the encounter through S-D logic and S-D logic studies rarely test LLM-specific stimuli. The 

disconnect is theoretically consequential and motivates the integrative thrust of GMTEV. 

Cluster E sits on the periphery but ties laterally to cluster A, suggesting that sustainability 

arguments are mostly carried inside immersive-experience scholarship rather than acceptance 

scholarship. 

Bibliographic coupling identified three knowledge bases. The first base draws on Buhalis et al. 

(2023) and Dwivedi et al. (2022) and anchors the metaverse-tourism stream. The second base 

draws on Dwivedi et al. (2024), Gursoy et al. (2023) and Sigala et al. (2024) and anchors the 

GenAI-tourism stream. The third base, smaller but growing, draws on Buhalis, Lin and Leung 

(2023), Hsu et al. (2024) and Tuomi et al. (2025) and anchors the confluence. 

Method mapping showed that 38 percent of the corpus consisted of conceptual or position 

papers, 26 percent of survey-based PLS-SEM studies, 14 percent of systematic or bibliometric 

reviews, 12 percent of mixed-methods designs and 10 percent of experimental or design-
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science studies. Experimental and design-science contributions are, however, the fastest-

growing segment in 2024 and 2025, suggesting that the field is moving from definitional to 

empirical work. Theoretical anchoring was tracked across forty-one named theories or models. 

UTAUT2, TAM, S-D logic, SOR, accessibility–diagnosticity theory, innovation resistance 

theory and the technology readiness index appeared in more than five articles each. The 

remainder of the theoretical landscape was thin, signalling potential for theoretical pluralism. 

Cross-checking the LLM-assisted codes against the keyword network produced a useful 

corrective signal. Two themes that appeared salient in keywords: gamification and digital twins 

turned out, on closer reading, to be invoked but rarely operationalised. The mismatch between 

vocabulary frequency and conceptual depth is itself an interesting bibliometric finding. It 

cautions against using keyword counts as a proxy for theoretical maturity.  

 

7. Findings 

Output growth is steep but uneven. The 2023–2025 window contains the bulk of articles, 

mirroring the broader release timeline of public-grade GenAI tools and the post-pandemic re-

engagement with virtual tourism formats. Theoretical anchoring concentrates on UTAUT2, 

TAM and S-D logic, with smaller pockets drawing on innovation resistance theory, 

accessibility–diagnosticity theory and stimulus–organism–response models. 

Methodologically, conceptual essays and review articles dominate the early years; PLS-SEM 

survey work expands sharply from 2023; experimental and design-science work remains a 

minority. 

Geographic asymmetry is visible. East Asian and South Asian authorship is rising fastest in 

absolute terms, while European authorship leads on per-capita normalised counts. North 

American authorship sits between the two and tends to anchor the GenAI-tourism stream more 

than the metaverse-tourism stream. Keyword diversity is widest in 2024–2025, indicating the 

field is broadening rather than narrowing a feature that supports theoretical pluralism but 

complicates synthesis.  

Thematic mapping placed the five clusters on a centrality–density grid. Cluster A (immersive 

experience) sits high on density and moderate on centrality: a mature niche. Cluster B 

(acceptance) is the motor cluster, high on both axes. Cluster C (generative AI) is emerging fast: 

rising centrality, lower density. Cluster D (value co-creation) is a basic but transversal cluster. 

Cluster E (sustainability) is peripheral and emerging. Three under-developed empirical themes 

surface: (i) hallucination risk in tourism contexts; (ii) accessibility for sensory or cognitive 

impairments inside metaverse encounters; (iii) destination governance and revenue-sharing in 

virtual replicas. The gaps echo concerns flagged by Christensen et al. (2024), Sigala et al. 

(2024) and Seyfi et al. (2025). 

A finer reading of the corpus reveals two further patterns worth noting. First, very little 

empirical work has examined the LLM avatar in a navigable three-dimensional environment; 

most studies test ChatGPT in a chat interface and rely on respondents to imagine the metaverse 

layer. The result is a measurement gap: the construct of immersive experience authenticity has 

been theorised but rarely tested with stimuli that actually deliver immersion. Second, the cross-

cultural literature on  

Mapping the propositions back to the corpus reveals where the empirical wind is blowing. P5 

(co-creation → experience value) and P8 (experience value → behavioural intention) draw the 

heaviest support. P6 (trust mediation) draws growing support, with hallucination findings 

sharpening its formulation. P9 (behavioural intention → sustainable tourism) draws thin 

support. 

 

8. Discussion 

The findings carry three implications for theoretical conversation. First, treating the metaverse 

and GenAI as a coupled artefact, rather than parallel innovations, opens a more accurate 
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explanatory space for tourist experience formation. Second, S-D logic regains analytic power 

when the AI agent is read as an active resource integrator alongside the tourist, not merely a 

tool. Third, acceptance-model traditions extend cleanly when hallucination and privacy are 

added as risk-side moderators, in line with extensions called for by Sigala et al. (2024). 

And there is an interpretive surprise. Across the corpus, perceived trust emerges as more 

decisive than perceived ease of use, inverting the order familiar from earlier TAM studies. The 

pattern may reflect the conversational, persuasive nature of LLMs, where smoothness can mask 

error. Tourists appear to weigh accuracy and ethical conduct more heavily than friction. The 

pattern is consistent with Christensen et al. (2024), who report that hallucination experiences 

erode trust durably even when overall usability is high. 

Finally, there is a broader epistemic point. The corpus tilts toward studies that ask what tourists 

do with these technologies; far fewer ask what these technologies do to tourists, or to the 

destinations themselves. The latter framing carries a heavier theoretical load and a different 

methodological repertoire ethnography, longitudinal panels, destination-level case studies but 

it is precisely where the strongest theoretical claims are likely to come from. The GMTEV 

framework can host either framing and the propositions are written so that effects can be tested 

in both directions. 

 

10. Managerial / Practical Implications 

Destination managers and hospitality operators may consider three priorities. First, treat the 

LLM-augmented avatar as a brand asset and invest in domain-specific fine-tuning, in 

consonance with Hsu et al. (2024) and Tuomi et al. (2025). Generic models hallucinate 

destination facts; fine-tuned models reduce that risk and can reinforce brand voice. Second, 

design hybrid pre-experience funnels in which tourists explore a metaverse replica 

conversationally, with explicit disclosure of AI involvement and trust-restoration mechanisms 

after errors. Third, instrument the encounter for value-in-interaction metrics rather than session 

duration alone. Service quality in metaverse contexts is closer to dialogic depth than to dwell 

time. The detail matters because trust in this setting is asymmetric: it builds slowly through 

accurate exchanges and breaks rapidly through one bad answer. 

 

11. Policy and Ethical Implications 

Three policy considerations follow. First, disclosure and labelling. Tourists encountering AI-

generated narratives within a metaverse replica deserve clear disclosure, in line with EU AI 

Act provisions on transparency for foundation models. Second, data minimisation. Immersive 

environments can record gaze, gesture and emotion and tourist data flows into LLM prompts 

that may train future models. Privacy-by-design defaults should be enforced through national 

tourism digital governance frameworks. Third, equity of access. Hardware costs and digital 

readiness gaps risk reproducing exclusion patterns documented in earlier smart tourism 

literature (Gretzel et al., 2015; Seyfi et al., 2025). Public-interest virtual access, especially for 

cultural heritage destinations under conservation pressure, can mitigate inequity. 

 

12. Limitations and Future Research 

Three limitations qualify the contribution. First, the bibliometric scope draws from Scopus and 

Web of Science only; relevant Chinese-language and grey literature was excluded. Second, the 

LLM-augmented coding step inherits whatever residual bias the GPT-4o model carries; human 

supervision mitigates but does not eliminate it. Third, the framework is conceptual; empirical 

validation through PLS-SEM and field experiments is required. 

Future research may pursue four directions. (1) PLS-SEM tests of the GMTEV propositions 

across cultures. (2) Experimental manipulation of hallucination rates inside metaverse 

encounters. (3) Longitudinal studies on the durability of tourist trust in LLM avatars. (4) 

Design-science work on accessibility for sensory-impaired tourists. The agenda is feasible with 
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current tools and measurement scales (Ali et al., 2023; Calderón-Fajardo et al., 2024; Hsu et 

al., 2024). 

 

13. Conclusion 

Tourism's next experiential frontier is no longer about adding a chatbot to a website or a VR 

headset to a museum. It is about coupling generative AI with immersive virtual environments 

to produce a new kind of pre-trip and on-trip encounter, one in which the AI agent and the 

tourist co-author the experience itself. The bibliometric synthesis presented here documents the 

rise of this confluence, the GMTEV framework integrates it theoretically and the twelve 

propositions open it for empirical examination. If the field is to mature, three moves matter. 

Read the LLM and the metaverse as a single artefact, not two. Re-centre trust and authenticity 

over usability and novelty. Design for inclusion before scaling. The agenda is demanding. The 

data already suggests it is overdue. 
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