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Abstract. The convergence of traditional media with metaverse technology has 
revolutionized interactive broadcasting by blending immersive experiences with real-time 
interactivity. This study explores the integration of media convergence and metaverse-
driven platforms, highlighting their transformative impact on audience engagement, 
technological innovations, and the challenges related to infrastructure, cost, and ethical 
considerations. A mixed-methods approach was employed, combining qualitative and 
quantitative research. A comprehensive literature review established the theoretical 
foundation, while case studies of metaverse-enabled events, such as virtual concerts and 
immersive news reports, provided real-world insights. Semi-structured interviews with 
industry professionals offered expert perspectives on adoption barriers and strategies. 
Quantitative metrics, including audience retention rates and interaction times, were 
analyzed alongside industry reports to validate findings. The findings reveal a significant 
increase in audience engagement, with metaverse-driven platforms achieving 150% 
longer interaction times and a 20% higher retention rate than traditional formats. 
Technological enablers, such as VR, AR, Blockchain, and AI, were identified as key drivers 
of this transformation, facilitating immersive storytelling, secure digital transactions, and 
personalized content delivery. However, challenges persist, including high infrastructure 
costs, regional disparities in technological access, and ethical concerns over data privacy 
and intellectual property disputes. Metaverse broadcasting redefines audience interaction 
by enabling users to participate actively in content creation and exploration.  
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1. Introduction 

 Media convergence has emerged as a transformative phenomenon in the digital age, 
reshaping the ways content is produced, distributed, and consumed (Li et al., 2021; Luan, 
2022; Sheresheva et al., 2021; Williams & Tkach, 2022). It represents the blending of 
traditional and digital media platforms, driven by technological advancements and 
changes in consumer behaviour (Almeida-Santana et al., 2018; Drula, 2015; Song & Park, 
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2015). This convergence enables seamless interaction between previously distinct forms 
of media, allowing for new levels of connectivity and audience engagement (Cempaka, 
2020; Muthmainnah et al., 2023; O’Neill, 2009). At the same time, metaverse technology 
has begun to gain prominence as a groundbreaking innovation that integrates Virtual 
Reality (VR), Augmented Reality (AR), Blockchain, and Artificial Intelligence (AI) to create 
immersive, interactive virtual spaces (AlAli, 2023; Mostafa, 2022; Muthmainnah et al., 
2023; Potjanajaruwit, 2023). Metaverse is a key building block in the Web 3.0 technology 
stack (Manda, 2024) and can drastically change consumer experience (Khaliq & Manda, 
2023). When combined with the principles of media convergence, metaverse technology 
has the potential to redefine the landscape of interactive broadcasting. 
 Traditional broadcasting has long operated on a one-way communication model, 
where content producers control the narrative, and audiences consume it passively. While 
the advent of digital streaming and social media introduced elements of interactivity, 
these platforms have typically remained limited in their capacity to offer deeply 
immersive or participatory experiences. For example, while audiences may comment on 
or share live-streamed videos, they are still constrained by the boundaries of two-
dimensional screens and linear content formats. The metaverse offers a solution by 
enabling fully interactive, immersive environments where users can actively engage with 
content and each other in real time, often represented by avatars in virtual worlds (Farhi 
et al., 2023; Farooq et al., 2023; Samala et al., 2023; Sediyaningsih et al., 2023). This level 
of interaction can shift the broadcasting paradigm from passive consumption to active 
participation. 
 Despite the promise of combining media convergence with metaverse technology, 
significant challenges must be addressed for this transformation to be realized. One of the 
most pressing issues is the cost and complexity of developing metaverse-compatible 
content and infrastructure. Building immersive virtual environments requires substantial 
investment in hardware, software, and expertise, which may be prohibitive for many 
broadcasters and content creators. Metaverse platforms’ high computational and 
bandwidth demands can also limit accessibility, particularly in regions with inadequate 
technological infrastructure. This creates a digital divide, where only a subset of the global 
population can fully participate in these experiences, raising concerns about inclusivity 
and equity. 
 Another challenge lies in the ethical and regulatory aspects of implementing 
metaverse-driven interactive broadcasting. Data privacy, intellectual property rights, and 
content moderation issues become significantly more complex in virtual environments. 
For instance, the ability to collect and analyze vast amounts of user data in real time raises 
concerns about surveillance and the potential misuse of personal information. Similarly, 
ensuring that content in the metaverse adheres to ethical standards and is free from 
harmful or misleading material requires robust moderation mechanisms, which are 
difficult to scale effectively in such expansive digital spaces. 
 Existing research has primarily focused on media convergence as a driver of digital 
transformation, examining its impact on cross-platform integration and content 
distribution (Akbar et al., 2023; Olaitan Ridwanullah & Ali Bala, 2022; Qi, 2022). Similarly, 
studies on the metaverse have explored its applications in gaming, virtual commerce, and 
education, often emphasizing its potential to create engaging and interactive experiences. 
However, there is a noticeable gap in the literature regarding understanding how these 
two fields intersect to transform the domain of interactive broadcasting. Questions such 
as how metaverse technology can enhance the capabilities of convergent media platforms, 
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what barriers exist to its implementation, and how these innovations can be scaled and 
made inclusive remain largely unexplored. Addressing these gaps is critical for unlocking 
the full potential of immersive broadcasting experiences and understanding their 
implications for society. 
 The significance of exploring the intersection of media convergence and metaverse 
technology extends across multiple dimensions. From an industry perspective, this 
research provides valuable insights for broadcasters, content creators, and technology 
developers, offering a roadmap for innovating and enhancing audience experiences. By 
understanding how immersive and interactive broadcasting can be effectively 
implemented, stakeholders can develop strategies to stay competitive in an increasingly 
digital media landscape. Furthermore, the study has the potential to enhance audience 
engagement by shifting the focus from static, one-size-fits-all content delivery to dynamic, 
personalized, and participatory experiences. This increases viewer satisfaction and fosters 
more profound connections between audiences and content creators. 
 Beyond entertainment, integrating metaverse technology with interactive 
broadcasting has implications for other sectors, including education, healthcare, and 
remote collaboration (Wiangkham & Vongvit, 2024; Yang et al., 2022; Yu, 2022). For 
instance, immersive virtual environments can facilitate experiential learning, allowing 
students to explore complex concepts hands-only. Similarly, in healthcare, interactive 
broadcasting in the metaverse can be used for medical training, providing realistic 
simulations that enhance the skills of healthcare professionals. Remote collaboration is 
another area where these technologies can have a transformative impact, enabling 
individuals and teams to interact and work together in virtual spaces that replicate or 
even enhance real-world environments. 
 Addressing the challenges associated with implementing metaverse-driven 
interactive broadcasting requires a collaborative approach. Partnerships between 
technology providers, broadcasters, content creators, and policymakers are essential to 
overcoming technical, financial, and regulatory barriers. For example, investments in 5G 
and cloud computing technologies can help reduce the latency and bandwidth issues 
associated with metaverse platforms, making them more accessible to a broader audience. 
At the same time, content creators and broadcasters must develop innovative storytelling 
techniques and production workflows that leverage the unique capabilities of immersive 
environments. Conversely, policymakers must establish frameworks that address data 
privacy, intellectual property, and content moderation while fostering innovation and 
inclusivity. 
 The future of interactive broadcasting lies at the intersection of media convergence 
and metaverse technology, offering exciting possibilities for content creators and 
audiences. As these technologies continue to evolve, they are likely to drive the 
development of new forms of content that blur the boundaries between reality and 
virtuality. For instance, live events such as concerts, sports games, or theatrical 
performances could be hosted in virtual environments, allowing audiences to attend from 
anywhere in the world and interact with performers and other attendees in real time. 
Similarly, news broadcasts could incorporate augmented reality elements, enabling 
viewers to explore 3D visualizations of events or data. 
Another promising trend is the rise of user-generated content in the metaverse. As tools 
for creating virtual environments and experiences become more accessible, individuals 
and small teams can produce their immersive content, democratizing the creative process 
and fostering innovation. This could lead to the emergence of new genres and formats 
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uniquely suited to the capabilities of the metaverse, further enriching the ecosystem of 
interactive broadcasting. 
 
2. Methods 

 This study adopts a mixed-methods approach to investigate the integration of media 
convergence and metaverse technology in developing interactive broadcasting. 
Combining qualitative and quantitative research methods provides a holistic 
understanding of the subject, blending theoretical exploration with empirical analysis. 
The research begins with a comprehensive literature review to establish the theoretical 
foundation. Academic articles, industry reports, and white papers are examined to identify 
trends, challenges, and opportunities in media convergence and metaverse technology. 
This phase helps formulate research questions and pinpoint gaps in existing knowledge. 
The literature review provides qualitative insights and contextualizes the study within the 
broader academic and industry landscape. 
 Case studies were conducted to explore real-world applications, focusing on 
metaverse-enabled events such as live VR/AR-enabled broadcasts, virtual concerts, 
immersive news reports, and educational initiatives in virtual environments. Each case 
study is analyzed to capture the extent of interactivity, the technologies and platforms 
employed, and the impact on audience engagement and content delivery (Farid, 2023; 
Farid et al., 2024; Pradsmadji & Irwansyah, 2020). Quantitative metrics, such as audience 
retention rates and interaction times, compare traditional and metaverse-driven 
approaches, enriching the qualitative narrative with measurable outcomes (Handoko et 
al., 2023; Prawira et al., 2023; Yang et al., 2022). Additionally, semi-structured interviews 
with industry professionals—including broadcasters, developers, and content creators 
specializing in immersive media—were conducted to provide expert perspectives. The 
interviews explored key themes, such as the state of metaverse adoption in broadcasting, 
technological and economic barriers, and strategies for scaling these innovations. 
Thematic analysis of qualitative data from interviews highlights recurring patterns, such 
as the importance of cross-sector collaboration and innovative storytelling for interactive 
environments. 
 To complement these qualitative analyses, secondary data collection involved 
examining industry reports and market trends. Quantitative data, such as adoption rates 
of VR/AR technologies and audience preferences for interactive content, were used to 
contextualize and validate qualitative findings. Statistical analysis helped identify 
correlations and trends, strengthening the study’s conclusions. The synthesis of these 
diverse data sources led to the development of a conceptual framework that outlines the 
integration of media convergence and metaverse technologies in interactive broadcasting. 
This framework highlights technological requirements, best practices for creating 
immersive experiences, and strategies to overcome challenges such as cost and 
accessibility. It also emphasizes inclusivity and scalability, offering recommendations for 
ensuring that the benefits of metaverse-driven broadcasting reach a wide range of 
audiences and stakeholders. The study concludes by sharing preliminary findings and the 
conceptual framework with subject-matter experts for peer validation. This step ensures 
that the insights and recommendations are grounded in practical realities and aligned 
with industry needs.  
 
3.  Result and Discussion 
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3.1.  Audience Engagement 

 The findings of this research highlight the transformative impact of media 
convergence and metaverse technology on interactive broadcasting. By integrating 
traditional and digital platforms with cutting-edge innovations like virtual reality (VR), 
augmented reality (AR), and blockchain, broadcasters deliver content and create 
immersive experiences that redefine audience engagement. The study reveals a 
fundamental shift in how audiences interact with content, moving from passive 
consumption to active participation. In these virtual environments, users contribute as co-
creators, driving more profound levels of engagement. 
 One critical outcome is the redefinition of audience involvement. Metaverse-driven 
platforms empower users through interactive features such as avatar-based participation, 
decision-making capabilities, and exploration of immersive environments. For example, 
participants in metaverse-integrated platforms spend an average of 2.5 times longer 
engaging with content than traditional digital formats. This extended interaction time 
reflects the captivating power of the metaverse experience. Satisfaction levels are also 
significantly enhanced, with over 78% of participants reporting increased satisfaction due 
to innovative features like real-time interactivity and customizable avatars. 
 Empirical case studies bolster these findings. In a virtual concert conducted within a 
metaverse platform, retention rates increased from 65% in traditional formats to 85% in 
the metaverse-driven experience. Participants remained actively involved throughout the 
event, exploring virtual spaces and interacting with other users and content elements. 
Similarly, immersive news broadcasts experienced a 40% rise in interaction time, as users 
engaged with detailed scenario recreations and provided real-time feedback. These 
results demonstrate how the metaverse fundamentally alters the nature of audience 
engagement by blending entertainment, interactivity, and immersion. 
 
Table 1 Audience Engagement Metrics Comparison 

Metric 
Traditional Digital 

Broadcasting 
Metaverse-Driven 

Broadcasting 
Percentage 

Increase 
Average 
Interaction Time 

20 minutes 50 minutes 150% 

User Satisfaction 
Rate 

60% 78% 18% 

Retention Rate 65% 85% 20% 

 
 The technological foundation driving these innovations includes VR, AR, Blockchain, 
and AI. VR and AR offer rich, immersive environments that support real-time interaction, 
while Blockchain provides the infrastructure for secure digital economies within the 
metaverse. Blockchain technology allows users to purchase virtual goods, trade digital 
assets, and attend exclusive virtual events, creating new revenue streams for 
broadcasters. Simultaneously, AI powers personalized experiences by analyzing user 
behavior to deliver content tailored to their preferences. Collectively, these advancements 
enhance both the broadcaster’s ability to engage users and the user’s experience of 
consuming and contributing to content. 
 However, this evolution is not without challenges. High infrastructure costs, including 
investments in advanced hardware, VR equipment, and high-speed internet, present 
barriers to widespread adoption. Additionally, technological disparities across regions 
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exacerbate the digital divide, limiting access in areas with underdeveloped infrastructure. 
Ethically and legally, the real-time collection and utilization of user data for 
personalization raise significant concerns about privacy and data security. Issues related 
to intellectual property rights also emerge, as virtual assets in the metaverse exist in an 
environment with insufficient legal precedents, potentially leading to ownership disputes. 
 A collaborative approach involving policymakers, broadcasters, and technology 
developers is essential to address these challenges. Infrastructure enhancements like 5G 
and cloud computing can mitigate latency and accessibility issues, reducing entry barriers 
for smaller players. Open-source tools can democratize metaverse technology, enabling 
broader participation. Moreover, ethical considerations demand comprehensive 
regulations to protect user data and clarify intellectual property. 
 The study concludes that metaverse broadcasting, while still in its developmental 
stages, has already demonstrated immense potential across the education, healthcare, and 
entertainment sectors. Virtual classrooms, immersive medical simulations, and global 
collaborative platforms are just some examples of their far-reaching impact. By 
addressing infrastructure, cost, and ethical concerns, the full potential of metaverse-
driven broadcasting can be realized, opening a new chapter in the convergence of media 
and technology. 
 
3.2. Technological Enablers 

 The technological enablers of metaverse-driven broadcasting have emerged as 
pivotal factors in transforming how audiences interact with content. These advancements 
provide the foundation for immersive experiences, seamless platform integration, and 
novel revenue models. Among the most impactful technologies are virtual reality (VR), 
augmented reality (AR), Blockchain, and artificial intelligence (AI), each contributing to 
the evolution of interactive broadcasting in unique ways. 
 VR and AR technologies support the creation of immersive 3D environments and 
facilitate real-time interaction, allowing audiences to engage with content beyond the 
passive viewership model. By enabling users to explore virtual landscapes, interact with 
avatars, and contribute actively to narratives, VR and AR enhance the sense of presence 
and emotional connection to content. For example, in metaverse-based concerts and news 
broadcasts, participants can navigate virtual spaces, explore storylines, and interact with 
other users, fostering deeper engagement and satisfaction. The capacity of VR and AR to 
blur the lines between physical and digital realities is a key driver of the metaverse’s 
appeal to broadcasters and audiences alike. 
 Blockchain technology is another essential component that empowers metaverse-
driven broadcasting. By enabling secure transactions and creating virtual economies, 
Blockchain transforms how users and creators monetize their interactions within virtual 
environments. One notable example is the trading of digital assets, which has gained 
traction, with approximately 65% of metaverse users engaging in these activities. 
Blockchain ensures the security and authenticity of transactions, fostering trust and 
facilitating the exchange of virtual goods, event tickets, and exclusive experiences. This 
capability provides new revenue streams for broadcasters and encourages audience 
participation by rewarding engagement. 
 AI further amplifies the potential of metaverse-driven broadcasting by delivering 
personalized and dynamic content. Its ability to analyze user behavior and preferences 
allows for tailored experiences that align with individual interests. For instance, AI can 
adjust storylines in real time, modify the appearance of virtual environments, or curate 
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content recommendations, enhancing user engagement and satisfaction. Among content 
creators, 72% have cited AI as a critical tool for personalizing their outputs and achieving 
adaptive storytelling, illustrating its integral role in the metaverse’s success. AI-driven 
personalization deepens audience connections to content by ensuring relevance and 
emotional resonance. 
  
Table 2 Key Technological Drivers in Metaverse Broadcasting 
 

Technological 
Driver 

Application in Broadcasting 
Adoption Rate Among 

Respondents 
VR/AR Immersive storytelling and 

participation 
88% 

Blockchain Digital economies for transactions 
and access 

65% 

AI Personalization and Adaptive 
Narratives 

72% 

  
 Together, these technologies have redefined the broadcasting landscape, offering 
unprecedented opportunities for engagement, revenue generation, and innovation. 
Integrating VR and AR, Blockchain, and AI creates a synergistic ecosystem where 
audiences transition from passive consumers to active participants. Broadcasters, in turn, 
gain tools to create richer, more interactive narratives and capitalize on emerging 
economic models. 
 However, the implementation of these technologies is not without challenges. High 
hardware costs, sophisticated infrastructure requirements, and technological disparities 
across regions pose barriers to entry. Despite these obstacles, the potential of these 
enablers to revolutionize content creation and consumption remains undeniable. Their 
continued evolution and adoption signal a future where the boundaries of broadcasting 
are redefined, providing dynamic, interactive, and immersive experiences tailored to 
diverse global audiences. This shift underscores the transformative role of technological 
innovation in shaping the next generation of media convergence. 
 

3.3. Infrastructure and Cost Challenges 

 The development and adoption of metaverse-driven broadcasting face substantial 
challenges, particularly in infrastructure and cost. These barriers hinder the widespread 
implementation of immersive technologies and threaten to exacerbate the digital divide, 
especially in developing regions. One significant obstacle is the high initial investment 
required to establish a metaverse-ready broadcasting platform. Estimates indicate that 
the initial setup costs range between $500,000 and $1.2 million, depending on the 
platform’s scale and complexity. This includes advanced hardware, software development, 
and content creation expenses tailored to the metaverse’s interactive and immersive 
demands. Financial requirements are prohibitive for many broadcasters, notably smaller 
enterprises or those in underfunded sectors such as education and healthcare. 
 Another critical issue is the lack of technological accessibility in regions with limited 
infrastructure. Current data shows that only 40% of regions with underdeveloped 
networks can support the high-speed connections and robust hardware needed for 
metaverse operations. High-performance equipment like VR headsets and AR devices 
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often remains inaccessible due to costs, further impeding adoption. This technological 
disparity creates a significant digital divide, leaving vast portions of the global population 
unable to participate in or benefit from these advancements. 
 Bandwidth demands represent an additional hurdle. Immersive broadcasting 
requires internet speeds of approximately 30 Mbps, far exceeding the average 
connectivity in many areas, mainly rural or remote locations. Without consistent and high-
speed internet, users in these regions cannot fully access or engage with metaverse-driven 
content, limiting its reach and potential impact. 
 
Table 3 Key Barriers to Metaverse Broadcasting Adoption 
 

Barrier Region(s) Affected % Impacted Regions 

High Bandwidth 
Requirements 

Developing 
Countries 

60% 

Equipment Cost Global ~50% of small 
broadcasters 

 

  

 
 Addressing these challenges will require strategic infrastructure investments, 
including expanding high-speed broadband and integrating more affordable, scalable 
technologies. The metaverse’s transformative potential can be realized across diverse 
regions and industries by tackling these barriers, ensuring equitable access to its 
immersive and interactive opportunities. 
 
3.4. Ethical and Regulatory Concerns 

 The rise of interactive broadcasting in the metaverse has brought ethical and 
regulatory concerns to the forefront, with significant implications for data privacy, 
intellectual property (IP), and compliance with existing laws. As the metaverse blurs the 
lines between physical and digital realities, these challenges demand immediate attention 
to ensure a sustainable and ethical virtual environment. Data privacy is a dominant 
concern, with 68% of participants expressing fears over how their data is collected, 
stored, and used. Extensive user tracking in metaverse platforms enables data collection 
that surpasses traditional digital environments, raising the alarm over potential misuse. 
Meanwhile, 74% of broadcasters report uncertainty regarding compliance with current 
regulatory frameworks, citing outdated laws that fail to address metaverse-specific 
challenges. This regulatory gap complicates efforts to safeguard user data, leaving 
broadcasters and users vulnerable. 
 Intellectual property (IP) disputes are also rising as virtual environments become 
hubs for creative expression. Ownership issues related to virtual assets and user-
generated content (UGC) have grown by 25% year-on-year, reflecting increasing conflicts 
over digital property rights. Broadcasters and creators struggle to define clear ownership 
boundaries, particularly in shared virtual spaces. This ambiguity hinders innovation, as 
creators may hesitate to invest in content without robust legal protections. 
 
Table 1 Ethical and Regulatory Concerns in Metaverse Broadcasting 
 

Aspect Percentag
e (%) 

Description 
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Users concerned about 
privacy 

68% Worries about personal data misuse due to 
extensive tracking. 

Broadcasters uncertain 
about compliance 

74% Lack of clarity in applying data protection 
laws to the metaverse. 

Increase in IP disputes 25% year-
on-year 

Rising conflicts over virtual asset ownership 
and user-generated content. 

 
 The lack of clear ethical and regulatory standards poses risks to the growth of 
metaverse broadcasting. Addressing these issues requires collaborative efforts between 
regulators, broadcasters, and platform developers to establish guidelines prioritizing 
transparency, user consent, and equitable ownership rights. By resolving these challenges, 
stakeholders can build trust and ensure the metaverse evolves into a secure and inclusive 
environment for all users. 
 
4.    Conclusions 

 This research underscores media convergence’s and metaverse-driven broadcasting’s 
transformative potential in reshaping audience engagement, enabling innovative 
technological advancements, and addressing critical ethical and regulatory challenges. 
The findings highlight how the integration of cutting-edge technologies such as virtual 
reality (VR), augmented reality (AR), Blockchain, and artificial intelligence (AI) fosters 
immersive, interactive, and personalized experiences, fundamentally redefining 
traditional broadcasting. 
The study reveals significant advancements in audience engagement, with metaverse 
platforms driving longer interaction times, higher satisfaction rates, and improved 
retention. For instance, metaverse-driven content increases average interaction time by 
150%, reflecting its immersive appeal. Moreover, Blockchain and AI are instrumental in 
creating secure digital economies and personalized narratives, ensuring deeper audience 
participation and unlocking new revenue streams for broadcasters. 
 However, the research also identifies substantial challenges, particularly regarding 
infrastructure, cost, and accessibility. High implementation costs and technological 
disparities across regions exacerbate the digital divide, limiting the metaverse’s reach and 
inclusivity. Ethical and regulatory concerns, such as data privacy, intellectual property 
rights, and compliance with outdated legal frameworks, further complicate its adoption 
and growth. Addressing these challenges will require a collaborative approach involving 
policymakers, broadcasters, and technology developers. Investments in infrastructure, 
such as expanding high-speed broadband and developing cost-effective technologies, are 
essential to democratize access to the metaverse. Furthermore, comprehensive ethical 
guidelines and updated regulatory frameworks must be established to safeguard user 
data and clarify ownership rights. 
 This study concludes that while metaverse-driven broadcasting remains nascent, it 
has already demonstrated immense potential across the entertainment, education, and 
healthcare industries. By overcoming infrastructure, cost, and ethical barriers, the 
metaverse can unlock new content creation and consumption opportunities, marking a 
pivotal shift in the evolution of media convergence and interactive broadcasting. 
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