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	This research explores metaverse technology's potential, challenges, and innovations in electronic government (e-government). The study analyzed articles published between 2021 and 2024 and identified that metaverse technology can improve accessibility, transparency, and public participation through interactive platforms such as virtual city halls and digital twins. In addition, blockchain technology with a "zero trust" approach offers better data security, thereby increasing user trust in digital services. However, the study also found significant challenges, including infrastructure gaps, low digital literacy, and a lack of mature regulatory frameworks, especially in developing countries. This study recommends strengthening digital infrastructure, providing digital literacy training, and developing an adaptive legal framework involving cross-sector collaboration to answer these challenges. The study concludes that the Metaverse has great potential to revolutionize e-government by creating more efficient, transparent, and inclusive public services. However, its successful implementation requires a comprehensive strategic approach. These findings make an important contribution to developing theory and practice related to the digital transformation of government.    
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INTRODUCTION
In an increasingly complex digital transformation era, governments worldwide are constantly looking for ways to improve public services, citizen engagement, and operational efficiency. One paradigm that is starting to gain significant attention is the concept of the Metaverse, which combines virtual and physical realities into a unified digital ecosystem. The Metaverse is defined as an immersive, persistent, and interactive virtual environment where users can interact through avatars to socialize, work, and participate in various activities (Ritterbusch & Teichmann, 2023; Wang et al., 2023). In his 1992 science fiction novel Snow Crash, Neal Stephenson first popularized the concept, which depicts a virtual reality space parallel to the real world (Dang et al., 2023; KILIÇASLAN, 2023)). As technology evolves, the Metaverse has evolved thanks to advances in virtual reality (VR), augmented reality (AR), blockchain, and artificial intelligence (AI) technologies (Huang et al., 2023).
The emergence of the Metaverse as a digital transformation paradigm has triggered a significant change in societal values, especially among Generation Z, who consider online and offline identities (Park & Kim, 2022). In the context of digital government, the Metaverse offers opportunities to increase citizen engagement, simplify services, and increase transparency through immersive experiences. For example, the use of virtual town halls allows citizens to interact directly with government officials in real time, creating a more inclusive platform for dialogue and feedback (Šímová et al., 2023; Wang et al., 2023).
However, the application of the Metaverse in e-government is not free from challenges. Technical challenges such as the infrastructure required to support immersive environments, standard interoperability, and data security are significant bottlenecks (Park & Kim, 2022; Weinberger, 2023). In addition, the digital divide must be overcome to ensure equal access to metaverse services, considering that disparities in access to technology can exacerbate existing inequalities (Bibri, 2022). Data privacy and security issues are also a significant concern, given that the complex metaverse environment relies on a connected data ecosystem (Gupta et al., 2023).
This research aims to explore the opportunities, challenges, and digital innovations that the Metaverse offers in e-government. Given the Metaverse's potential to change how governments provide public services and engage citizens, this study is essential. Through a systematic literature review, this research will identify areas where the Metaverse can be effectively applied in e-government and examine the obstacles and solutions to overcome these challenges.
The relevance of this research to the existing literature lies in its in-depth exploration of how VR, AR, and blockchain technologies contained in the Metaverse can improve citizen engagement and government operational efficiency (Al-Ghaili et al., 2022; Huang et al., 2023). While some studies have discussed the technical aspects and potential benefits of the Metaverse, there are still gaps in the literature regarding integrated implementation strategies in the context of e-government, especially in the face of social and policy challenges.
The novelty of this research lies in a holistic approach that combines an analysis of digital opportunities, challenges, and innovations in the Metaverse for e-government. This research focuses on the potential of technology and strategic solutions to overcome the obstacles faced in its implementation. The formulation of the problem raised is: How can the Metaverse be used to enhance digital transformation in e-government, and what are the challenges and innovative solutions that can be implemented?
By exploring these questions, this research is expected to make a significant contribution to understanding the potential and challenges of the Metaverse in e-government and provide guidance for governments in adopting this technology effectively. The research also opens up space for further discussion on how the Metaverse can be used to create more inclusive, efficient, and transparent public services.
THE PURPOSE METHOD
Methods Used
This research uses the literature review method to explore digital opportunities, challenges, and innovations in the application of the Metaverse in e-government. This method was chosen to provide a comprehensive conceptual overview based on relevant literature analysis.
Research Design
The research focuses on collecting and analyzing relevant literature to understand how the Metaverse can be applied in the context of e-government. The review process is carried out by selecting literature available in open access from two main sources, namely Open Knowledge Maps and Google Scholar.
METHOD
Eleven articles were used as the sources for this literature review. These papers are curated from a combination of reputable research databases and indexed by reputable indexers such as Scopus. Another source is also used if the papers meet the criteria. The article used was published from 2021 to 2024 to ensure relevance to the latest developments in metaverse technology.
Data Collection ProcedureData collection is carried out through the following stages:
1. Literature Search: Articles are searched using specific keywords such as "metaverse in e-government." This process is done in Open Knowledge Maps and Google Scholar with the filter "open access."
2. Article Selection: Articles are selected based on abstract, title, and full text.
3. Information Extraction: Key information from each article, such as objectives, methods, findings, and relevance, is recorded in a data table to facilitate analysis.
4. Data Analysis Method:  Data analysis is carried out using a narrative approach that involves the following steps:
5. Identify Key Themes: Selected articles are analyzed to identify key themes such as opportunities, challenges, and digital innovations in the application of the Metaverse for e-government.
6. Data Categorization: The information from the articles is categorized by key themes to gain a structured understanding.
7. Narrative Synthesis: The results of the analysis are compiled in a narrative that integrates the findings of all the articles reviewed.
8. Validation Procedure: To ensure the accuracy of the results, a simple validation is carried out by rechecking the information in each article studied. This step aims to ensure that the data used reflects the original content of the literature being reviewed.
This method is designed to make a useful conceptual contribution to understanding the potential, challenges, and innovations that can result from the application of the Metaverse in the context of e-government without the need for overly complex protocols.
RESULTS AND DISCUSSION
Results
This research aims to explore the application of metaverse technology in electronic government (e-government), focusing on opportunities, challenges, and innovations that can be adopted to improve the quality of public services. Based on an analysis of 11 articles published between 2021 and 2024, this study provides comprehensive insights into the potential of metaverse technology, and the obstacles faced in its implementation in various geographical contexts. The literature sources used include various case studies from developed and developing countries, each of which uniquely contributes to our understanding of metaverse-based digital transformation.
One of the study's key findings is the huge potential that the Metaverse has to transform how governments deliver public services. Naqvi's research (2023) shows that metaverse technology can improve the accessibility, transparency, and interactivity of public services. For example, by utilizing virtual town halls, citizens can interact with government officials in person in an immersive and interactive environment. In addition, Kshetri et al. (2024) emphasized that this technology reduces physical barriers to public participation, which can ultimately improve citizen engagement and transparency in the decision-making process.
However, the study also identifies a variety of significant challenges that must be overcome before metaverse technology can be widely adopted in the context of e-government. For example, a study by Jobe et al. (2023) in Gambia shows that limited technological infrastructure and low digital literacy are the main obstacles to implementing the Metaverse in developing countries. This challenge is also amplified by the findings of Ilham et al. (2023), which examined the digital literacy of state civil servants in Makassar. Although digital literacy among civil servants in Makassar is sufficient to support metaverse-based services, this study shows the need for more focused efforts to improve technological competence at the national level, especially in areas with limited resources.
In addition to technical challenges, regulation and governance are critical issues in metaverse adoption. The research of Sitnikov (2024) and Goldberg & Schär (2023) highlights the importance of developing a mature legal framework to govern the use of metaverse technology, especially in the context of decentralization and privacy. The research shows that the current legal framework is not enough to address the complexity of the Metaverse, which includes cross-border interactions, virtual transactions, and the risk of centralization of power in blockchain-based systems. Although blockchain technology can reduce the risk of centralization, as pointed out by Goldberg & Schär (2023), the study also reveals that full decentralization has not yet been achieved due to the dominance of large voters in token-based voting systems.
On the other hand, this research also reveals potential innovations and solutions that can support the implementation of the Metaverse in e-government. The study of Dyudikova (2023) and Sitnikov (2024) highlights the importance of developing digital twin and blockchain-based infrastructure to support digital transformation. Digital twins allow governments to model public services in a virtual environment that can be tested and optimized before being implemented in the real world. Additionally, blockchain technology, as discussed in F. Wang et al. (2024) research, offers solutions to improve digital identity security through a "zero trust" approach, which is highly relevant in an increasingly complex and decentralized digital ecosystem.
In the context of developing countries, this study finds that digital literacy and infrastructure readiness are key factors in successfully adopting the Metaverse. A case study in Gambia (Jobe et al., 2023) shows that increasing digital literacy among citizens and state apparatus can play an essential role in supporting the implementation of this technology. In addition, the research of Ilham et al. (2023) provides evidence that the digital literacy competencies of state apparatus can be improved through focused training, which will ultimately improve their ability to adopt new technologies.
The overall results of this study show that metaverse technology has great potential to revolutionize the way governments deliver public services, increase citizen engagement, and support operational efficiency. However, the successful implementation of the Metaverse is highly dependent on infrastructure readiness, digital literacy, and the development of a comprehensive regulatory framework. This research provides strategic recommendations to address these challenges, including through collaboration between the government, technology providers, and the community to create an inclusive and sustainable digital ecosystem.
Discussion
The findings of this study confirm that metaverse technology has transformational potential in the context of electronic government (e-government). Based on an analysis of the literature, this technology not only opens opportunities to improve citizen engagement and transparency but also presents complex technical and regulatory challenges. This discussion will relate the main findings to previous literature, explain the significance of the results, and explore the contributions and limitations of this research.
1. Metaverse Opportunities in E-Government
Metaverse technology offers significant opportunities to improve public services and citizen engagement. Naqvi (2023) and Kshetri et al. (2024) underscore the potential of the Metaverse in creating interactive experiences that support transparency and accessibility. For example, virtual town halls allow citizens to participate directly in the decision-making process, while digital twins can be used to model and test public policies before they are implemented. These findings support the argument that the Metaverse can increase public participation through an inclusive and interactive platform.
However, as Goldberg & Schär (2023) point out, these innovations require a clear regulatory framework to ensure that the technology not only expands access but also protects user data's privacy rights and security. This research reinforces the importance of developing digital infrastructure supported by blockchain technology, as proposed by F. Wang et al. (2024), to maintain the trust and integrity of metaverse-based e-government systems.
2. Technical and Social Challenges
Implementing the Metaverse in e-government presents major challenges, especially in developing countries. Studies by Jobe et al. (2023) in Gambia and Ilham et al. (2023) in Makassar show that low digital literacy and limited infrastructure are the main obstacles. This challenge is relevant to the literature highlighting the digital divide as an obstacle that must be overcome (Naqvi, 2023). In addition, the Goldberg & Schär (2023) notes that full decentralization in blockchain-based governance is still difficult to achieve due to the dominance of certain actors.
Social constraints, such as resistance to new technologies and distrust of digital systems, are also a concern. Sitnikov (2024) shows that a strong legal framework is needed to reduce resistance and increase public acceptance. This research shows that a holistic approach, including digital literacy training and collaboration with local communities, can effectively address this challenge.
3. Innovations and Strategic Solutions
This research identifies several strategic innovations that can support the adoption of the Metaverse in e-government. Digital twins, as suggested by Dyudikova (2023), can be used to improve efficiency in public policy planning. In addition, blockchain with a "zero trust" approach, as discussed by F. Wang et al. (2024), can improve the security of user data. These implications suggest that metaverse technology offers solutions to improve public services and becomes a strategic tool to address governance challenges.
However, implementing these innovations requires significant technological infrastructure and capacity-building investments. Jobe et al. (2023) suggest that partnerships with the private sector and international organizations can help address resource constraints in developing countries. The research also highlights the importance of an inclusive approach that involves the community in the planning and implementation process of metaverse technology.
4. Significance of Research Results
The results of this study have significant implications for the development of e-government in the digital era. By utilizing metaverse technology, governments can improve the quality of public services, expand citizen participation, and strengthen transparency. The research also contributes to the literature by identifying practical strategies to address the challenges faced, such as developing regulatory frameworks and improving digital literacy.
In addition, this study emphasizes the importance of a contextual perspective in technology adoption. Case studies in Gambia and Makassar show that the "one size fits all" approach is ineffective in metaverse implementations. Instead, the solution must be tailored to local needs and existing limitations.
5. Implications for Research and Practice
This research provides some recommendations for further development. Among them is the importance of developing an adaptive legal framework and cross-sector collaboration to ensure the successful adoption of metaverse technology. In addition, the study also highlights the need for a more in-depth empirical evaluation of the impact of the Metaverse on the effectiveness and efficiency of public services.
For practice, the government must focus on strengthening digital infrastructure, digital literacy training, and developing strategic partnerships with technology providers. In this way, the Metaverse can be implemented more effectively and inclusively.
6. Research Limitations
Although this study provides significant insights, some limitations need to be noted. First, these findings are based on a literature analysis that is mostly conceptual. Further empirical research is needed to quantify the real impact of metaverse technology on public services. Second, most of the literature analyzed came from specific countries, so the results may not be fully generalizable for all geographic contexts.
CONCLUSION 
This research explores the potential, challenges, and innovations associated with the application of the Metaverse in electronic government (e-government). The findings show that metaverse technology has great potential to improve accessibility, transparency, and citizen participation in public services. The Metaverse can be used to create interactive service platforms such as virtual city halls and digital twin-based policy models, which offer immersive experiences for citizens and policymakers. In addition, blockchain technology with a "zero trust" approach can improve data security and user trust in metaverse-based services.
However, the study also reveals several significant challenges, including infrastructure gaps, low digital literacy, and a lack of a mature regulatory framework. These barriers, especially in developing countries, are a major barrier to the widespread implementation of metaverse technology. The research highlights the need for a holistic approach involving digital literacy training, the development of an adaptive legal framework, and cross-sector collaboration to ensure the successful adoption of metaverse technology in government.
As a suggestion for future research, more in-depth empirical studies are needed to evaluate the real impact of metaverse technology on the effectiveness and efficiency of public services. Further research must also focus on practical solutions to address infrastructure and regulatory challenges, particularly in developing countries. In addition, developing an integrated governance model that includes a community-based approach can be a strategic step to support the inclusive and sustainable implementation of metaverse technology.
By bringing together various elements of technology, regulation, and infrastructure, the Metaverse can become a significant catalyst for digital transformation in e-government. The contribution of this research is expected to provide strategic guidance for the government to utilize this technology effectively and create more transparent, efficient, and inclusive public services.
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