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Abstract
In recent years, the emerging technology of digital twins has garnered
significant attention in public services. However, effectively using
digital twins in public services requires identifying their requirements.
Therefore, the present study aims to identify the requirements for using
digital twins in public services. To conduct the research, we used a
systematic review following the PRISMA guidelines. Accordingly, we
searched English-language documents from 2016 to 2026 in two
databases: Web of Science and Scopus. In the first stage, we identified
1204 articles. After screening and reviewing the full texts, 16 articles
were selected for the review. This study used a qualitative systematic
review approach. The findings indicated that digital twin requirements
in public services fall into four main categories: technical, data,
operational, and social. The results also indicate that digital twins in
public services should not be regarded merely as a technological
solution, but as a socio-technical mechanism that requires alignment
among technology, institutions, and society. By providing a
comprehensive framework of digital twin requirements, this research
can serve as a basis for policymakers, government managers, and
researchers to design, implement, and institutionalize this technology in
the public sector.
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1. Introduction

Digital transformation has become a strategic priority in the public
sector and an important topic in research and practice (Crusoe et al.,
2024). Increasing urban complexity, higher citizen expectations, and
the growing role of data-driven decision-making have encouraged
governments to adopt emerging digital technolggies (Dechamps et al.,

objects or processes that are continuously orld data,
enabling real-time monitoring and analysis i 2023). This
upport more
; oto Cabrera et
equires attention to
hat existing studies

effective public service delivery (Lukic¢ et al.
al., 2025). However, implementing ital twi
technical, organization i
have not sufficientl
systematically idents e key requirements for
effectively adopting digital twinSdn public services.

Much of the earch has focused on the technical aspects of
digital twins in pullic services. However, some recent studies have also
addressed their managerial and governance dimensions. In a systematic
review of smart citig8y Luki¢ et al. (2025) highlighted the potential of
digital twins to ce data-driven decision-making, transparency,
and accountability, while emphasizing the importance of data
governance, security, and citizen participation. Sun et al. (2025a)
analyzed digital twins from a cyber-physical systems perspective. They
identified key technical requirements, including sensor infrastructure,
Internet of Things connectivity, real-time data processing, and
continuous interaction between physical and digital environments.
Chen et al. (2025), using a human-centered case study in proactive
social services, emphasized ethical considerations, digital inclusion,
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and attention to vulnerable groups in system design. Although these
studies contribute valuable insights, much of the literature remains
fragmented and often concentrates on specific aspects, particularly
technical issues. Consequently, a comprehensive understanding of the
broader requirements for implementing digital twins in public services
remains limited, which this study addresses.

3. Methodology
This study conducted a systematic literature review in accordance with
PRISMA guidelines to examine research on digital twins in public

governance, security, transparency, or rela evexcluded
duplicates, editorials, book chapters, irre i inaccessible
texts. After deduplication, 816 records rem : e and abstract
i and 16 met the final
criteria. We evaluated_stu itchenham Quality
Assessment Criteria. F&lly, i is, following Braun and
Clarke (2006), was to 1 and syStematically categorize the
findings.

The co regation process produced themes
tegories and eighteen subcategories, as

Table 1
Digital twin’s re
Main
category
Technical ime data and sensing (Moghayedi et al., 2026;

Requirements  infrastructure Sun et al., 2025a; Bam
et al., 2025; Callcut et
al., 2021; wagqar et al.,

References

2023)
Digital Twin multi-layer (Lehtola et al., 2022;
architecture Luki¢ et al., 2025; Sun
etal., 2025a;
Manandhar et al., 2025)
Heterogeneous data (Luki¢ et al., 2025;

integration Raitviir & Lill, 2024)
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Data
Requirements

Operational
Requirements

Social
Requirements

Predictive Modeling and (Callcut et al., 2021;
Scenario Simulation Bam et al., 2025)
Use of edge and cloud (Diaz-Sarachaga, 2025;
computing Sun et al., 2025a;
Manandhar et al., 2025)
Data Governance and Public (Dragoicea et al., 2019;
Data Ownership Callcut et al., 2021,
Hazrat et al., 2023)
Data Security and Privacy (Hazrat et al., 2023;
Protection Chen et al., 2025; Sun et

Transparency and
Auditability of Digital
Decisions

0
Secure Inter-Organizational 71
Data Shaging Chenet al., 2025)
-Sarachaga, 2025;
etal., 2025a; Adade
& de Vries, 2025)
(Hazrat et al., 2023;
Lukic¢ et al., 2025;
Sacoto-Cabrera et al.,
2025)
(Dragoicea et al.,
2019;Wagqar et al.,2023)
(Dragoicea et al., 2019;
Adade & de Vries,
2025)
nhancing Resilience and (Hazrat et al., 2023;
k Management Bam et al., 2025)
Davelopment of Specialized (Adade & de Vries,
Expertise 2025; Sun et al., 2025b;
Wagqar et al.,2023)
Stakeholder Engagement (Dragoicea et al., 2019;
Raitviir & Lill, 2024;
Sacoto-Cabrera et al.,

2025)
Public Trust and Social (Chen et al., 2025; Sun
Acceptance et al., 2025b; Hazrat et
al., 2023)

Policy Influence and Political ~ (Hazrat et al., 2023;
Advocacy Wagar et al.,2023)
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5. Discussion

The findings indicate that the requirements for implementing digital
twins in public services fall into four categories: technical, data,
operational, and social. Technical requirements include digital
infrastructure such as sensors, the Internet of Things, and integrated
architectures that connect physical and digital systems (Moghayedi et
al., 2026; Sun et al., 2025; Luki¢ et al., 2025). Integrating
heterogeneous data and using cloud and edge computing are also
essential for real-time processing and scalability (Raitviir & Lill, 2024;
Diaz Sarachaga, 2025). Data requirements emphasize governance,
including clear definitions of ownership, access, security, privacy
protection, and transparency of data-driven decisions (Dragoicea et al.,
2019; Chen et al., 2025). Operational requirements include data-driven
decision-making, project scalability, and coordination among public
institutions (Sacoto Cabrera et al., 2025). Social requirements highlight
stakeholder participation and public trust. Overall, digital twins should
be understood as socio-technical systems that integrate technological,
organizational, and social dimensions within public services.

6. Conclusion W& - \ ‘ ’

This study identified the requirements for using digital twins in
government and public services by analyzing eight selected articles
through thematic analysis based on Braun and Clarke (2006). The
findings revealed four requirement -categories: technical, data,
operational, and social. Results indicate that digital twins are not merely
a technological tool but a socio-technical, transformative framework in
which technological, organizational, and social dimensions interact. To
support  implementation, establish  stakeholder  participation
mechanisms, and governments should develop clear frameworks for
data governance, security, privacy, and decision transparency. Assess
institutional readiness before large-scale deployment. Future studies
should validate and expand this framework through empirical case
studies and expert interviews.
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