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Big Data in the Metaverse: A Systematic Review of Challenges,

Opportunities, and Practical Implementation Considerations
Ali pasban asadabadi', Zahra shahpar*?

Department of Computer, Ferdows Branch, Islamic Azad University, Ferdows, Iran,
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Abstract— The metaverse, as a new generation of interactive digital environments, requires
an infrastructure capable of managing large-scale, heterogeneous, and real-time data
generated from interactions among users, objects, sensors, and intelligent systems. In this
context, big data plays a central role in achieving scalability, intelligence, and sustainability of
metaverse services. This paper aims to identify the challenges, opportunities, and practical
implementation considerations of big data in the metaverse through a systematic review of the
existing literature. The study was conducted using the PRISMA 2020 framework and searches
across the Scopus, Web of Science, IEEE Xplore, and ACM Digital Library databases. During
the screening process, 1,285 initial records were identified, and after removing duplicates,
screening titles and abstracts, and evaluating full texts, 112 studies were selected for
qualitative synthesis and 18 industry studies were chosen for the final quantitative analysis.
The results indicate that the most significant challenges in this domain include latency in data
processing and synchronization, weaknesses in data governance and data veracity, and the
lack of interoperability among platforms. Conversely, opportunities such as deep
personalization of user experience, development of high-fidelity digital twins, and the
emergence of data-driven economic models represent key advantages of big data in the
metaverse. Furthermore, the findings suggest that hybrid architectures based on cloud and
edge computing, together with real-time analytics and robust data governance mechanisms,
are essential for the practical implementation of this technology.

Keywords: Metaverse, Big Data, Systematic Review, PRISMA, Digital Twin, Edge
Computing, Data Governance, Interoperability.
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