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ABSTRACT 

Inter-governmental data sharing is a complex yet critical component of contemporary governance in a 

globalized and digital world. The rise of digitized governance, cross-border regulatory coordination, and 

collaborative security frameworks necessitates the establishment of secure, transparent, and efficient data-

sharing infrastructures. Traditional systems for cross-border data exchange have been plagued by issues 

of interoperability, lack of transparency, excessive bureaucratic procedures, and vulnerabilities to data 

breaches. With the advent of blockchain technology, governments now have the opportunity to reimagine 

secure, auditable, and permissioned infrastructures for inter-agency and inter-national cooperation. 

This manuscript explores permissioned blockchain architectures as an enabler of inter-governmental data 

exchange, emphasizing their role in ensuring trust, confidentiality, and compliance with legal frameworks. 

Unlike public blockchains, permissioned ledgers allow governments to maintain controlled access, 

implement tailored governance models, and integrate compliance with international laws such as GDPR, 

HIPAA, and cross-border financial transaction standards. The study reviews existing literature on 

blockchain governance and inter-organizational networks, presents a statistical analysis of stakeholder 
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perceptions of blockchain-based governance, and develops a methodological framework for piloting 

permissioned blockchain platforms across diverse jurisdictions. 

The results demonstrate that permissioned blockchains can provide high degrees of transparency, 

verifiability, and resilience against tampering while simultaneously balancing sovereignty, regulatory 

oversight, and privacy. However, challenges remain in terms of scalability, interoperability with legacy 

systems, and political trust deficits between governments. The paper concludes by outlining a roadmap for 

phased implementation, highlighting that while permissioned blockchains are not a panacea, they represent 

a foundational infrastructure for the future of inter-governmental digital collaboration. 
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Fig.1 Distributed Ledger Technology, Source:1 

 

INTRODUCTION 
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Governments across the world are increasingly dependent on data to drive decision-making, shape public policy, 

and foster international collaboration. From the management of pandemics to anti-money laundering efforts, 

cross-border migration control, and climate-change monitoring, the importance of real-time, trusted, and secure 

data exchange between sovereign entities cannot be overstated. 

Despite its importance, the current mechanisms for inter-governmental data sharing suffer from several inherent 

challenges. These include: 

• Sovereignty Concerns: Governments are reluctant to cede full data control to external entities. 

• Interoperability Issues: Diverse IT infrastructures and standards make seamless data exchange difficult. 

• Data Security Risks: Centralized databases have been frequent targets of cyberattacks. 

• Trust Deficits: Political rivalries and inconsistent legal frameworks limit open collaboration. 

Blockchain technology has emerged as a paradigm shift in trust infrastructure. Unlike traditional databases, 

blockchain provides immutability, verifiable audit trails, and decentralized consensus mechanisms. However, not 

all blockchain architectures are suited for government use. While public blockchains like Bitcoin or Ethereum 

emphasize open access, governments require permissioned networks where access can be restricted to trusted 

participants, enabling a balance between transparency and confidentiality. 

This manuscript investigates the potential of permissioned blockchains as enablers of secure and trusted inter-

governmental data exchange. It aims to answer the following core research questions: 

1. How can permissioned blockchains resolve trust and interoperability issues in inter-governmental data 

sharing? 

2. What governance models can be implemented to maintain sovereignty while ensuring accountability? 

3. What are the empirical perceptions of government and technical stakeholders on blockchain-enabled data 

sharing? 

4. What are the limitations, risks, and long-term opportunities of deploying permissioned blockchain 

networks for global governance? 
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Fig.2 Cross-Border Security, Source:2 

 

LITERATURE REVIEW 

1. Blockchain Fundamentals in Governance 

Blockchain, first popularized as the backbone of Bitcoin, has expanded far beyond cryptocurrency into sectors 

such as healthcare, supply chain, defense, and governance. Its defining features—immutability, decentralization, 

consensus mechanisms, and distributed trust—make it attractive to entities requiring transparent yet secure record 

keeping. 

2. Public vs. Permissioned Blockchains 

Public blockchains allow any participant to join and validate transactions, making them unsuitable for sensitive 

government data. Permissioned blockchains restrict access to identified actors, often through consortium or 

federated governance models, allowing governments to enforce identity verification, role-based access, and 

compliance monitoring. Examples include Hyperledger Fabric and Corda. 

3. Existing Inter-Governmental Collaboration Mechanisms 

Traditionally, inter-governmental data sharing has relied on bilateral treaties, secure FTP exchanges, or 

centralized database hubs. Projects like Interpol’s I-24/7 system and EUROPOL’s data sharing frameworks 
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illustrate the challenges of trust and scale. Blockchain promises to overcome these hurdles by ensuring tamper-

proof logging, decentralized control, and cryptographic verification. 

4. Emerging Studies in Blockchain for Public Sector 

Research indicates that blockchain-based government systems can: 

• Reduce fraud in cross-border trade (Wang et al., 2020) 

• Enhance data traceability in healthcare systems (Kuo et al., 2019) 

• Support climate reporting and sustainable data monitoring (Zhang & Xie, 2021) 

Yet, scholars caution that technical scalability, regulatory harmonization, and political trust remain open issues. 

 

STATISTICAL ANALYSIS 

To understand stakeholder perceptions, a survey was conducted among 120 professionals spanning government 

agencies, international NGOs, and technology experts. Respondents were asked about the perceived benefits and 

barriers of using permissioned blockchains for inter-governmental data sharing. 

Table 1: Stakeholder Perceptions of Permissioned Blockchain in Inter-Governmental Data Sharing 

Parameter High Readiness 

(%) 

Moderate Readiness 

(%) 

Low Readiness 

(%) 

Data Security & Fraud Prevention 82 13 5 

Cost Efficiency 65 24 11 

Regulatory Clarity 44 39 17 

Ease of Interoperability 52 32 16 

Trust Building Among 

Governments 

70 20 10 

Scalability 48 34 18 
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Fig.3 Statistical Analysis 

The results suggest strong optimism for blockchain in enhancing security and trust, while concerns persist 

around regulatory clarity, scalability, and technical interoperability. 

 

METHODOLOGY 

The research methodology combined: 

1. Systematic Literature Review – Analyzing 150+ peer-reviewed articles, white papers, and government 

reports on blockchain governance. 

2. Survey Research – Gathering primary data from 120 stakeholders across 8 countries. 

3. Comparative Case Analysis – Studying blockchain pilots in government (e.g., Estonia’s e-Governance, 

India’s blockchain for land records, EU’s blockchain observatory). 

4. Theoretical Framework Development – Constructing a governance model for permissioned blockchain 

integration based on multi-stakeholder trust frameworks. 
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The study adhered to qualitative and quantitative triangulation, ensuring that insights from theory, empirical 

evidence, and case applications converged into a holistic understanding. 

RESULTS 

1. Security and Trust: Governments overwhelmingly perceive permissioned blockchains as superior in 

securing sensitive data and preventing tampering. 

2. Operational Efficiency: While initial costs are high, long-term benefits include reduced duplication, 

faster verification, and streamlined compliance. 

3. Political Dynamics: Trust-building is not only technical but also diplomatic; blockchain provides 

auditability but does not eliminate political hesitations. 

4. Barriers: The biggest hurdles include lack of clear international regulation, challenges in integrating with 

legacy systems, and high infrastructure costs. 

CONCLUSION 

This manuscript set out to determine whether permissioned blockchains can meaningfully improve the integrity, 

accountability, and efficiency of inter-governmental data sharing without eroding national sovereignty or 

compliance guarantees. Drawing on literature, case exemplars, and stakeholder evidence, we find that 

permissioned networks provide a credible middle path between the openness of public chains and the fragility of 

centralized hubs. Their distinctive value lies in three properties: (1) cryptographically strong, tamper-evident 

provenance across jurisdictions; (2) fine-grained access control that separates transparency for audit from 

confidentiality for operations; and (3) programmable governance that codifies shared rules, controls, and dispute 

mechanisms. 

However, realizing this value depends less on the distributed ledger per se and more on the institutional 

scaffolding around it. Interoperability requires stable interface contracts—APIs, data schemas, and credential 

formats—that map blockchain events to existing legal instruments and procedures. Compliance requires privacy-

by-design mechanisms (minimal disclosure, selective queries, and verifiable credentials) and demonstrable 

conformance to regulations in each jurisdiction. Sustainability requires cost-sharing and capacity-building, 

because unequal technical maturity among partners can create hidden centralization pressures. Finally, political 
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feasibility hinges on transparent accountability: who admits nodes, who can rotate keys, how exceptions are 

handled, and how independent assurance is performed. 

Based on our analysis, we recommend a phased roadmap: 

1. Scope & Governance Charter: Establish a consortium legal entity (or treaty-level MoU) defining 

membership criteria, decision rights, liability, audit access, and incident response. 

2. Narrow, High-Value Pilots: Start with document flows that already have clear semantics (customs single-

window, e-certificates of origin, professional/education credential verification, sanctions screening 

attestations). 

3. Privacy & Assurance Controls: Implement channelization or confidential transactions; adopt verifiable 

credentials/SSI for issuer–holder–verifier loops; schedule third-party security assessments and adversarial 

drills. 

4. Interoperability by Design: Align to open data models and messaging standards; provide adaptors to 

legacy systems; adopt test suites and conformance badges. 

5. Operational SLOs & KPIs: Track settlement latency, verification error rates, data quality, audit query 

turnaround, and cost-to-serve per transaction. 

6. Scale-Out with Federated Domains: Extend from a single use case to multi-domain “data spaces,” 

ensuring policy isolation via separate channels and harmonized identity layers. 

7. Continuous Policy Alignment: Update consortium bylaws as regulations evolve; embed legal change 

management and sunset clauses for deprecated features. 

Limitations remain. Consensus choices must balance performance with fault tolerance; interoperability across 

heterogeneous national systems will be uneven; and benefits may be delayed until a critical mass of agencies 

participates. These risks can be mitigated by conservative scoping, robust simulation of cross-border workflows, 

and explicit exit/transition strategies. 

In sum, permissioned blockchains are not an end in themselves but a governance appliance: a configurable 

mechanism for creating a shared, verifiable memory across sovereign boundaries. When paired with standards-

based interfaces, principled privacy controls, and treaty-anchored governance, they can materially reduce 

reconciliation costs, strengthen auditability, and elevate trust among states. Future research should quantify long-
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run cost–benefit in production deployments, compare privacy-enhancing designs under realistic regulatory 

constraints, and test cross-network interoperability using reference conformance suites. For policymakers and 

system architects, the practical message is clear: start small, encode the rules, measure ruthlessly, and scale only 

when the governance—and not just the technology—proves itself. 

SCOPE AND LIMITATIONS 

Scope: 

• The study focuses on permissioned blockchain architectures for government-to-government data 

sharing, not public sector-to-citizen applications. 

• It emphasizes cross-border collaboration, especially in domains like trade, finance, climate, and 

security. 

• It provides a roadmap for integrating blockchain into inter-governmental treaties and data platforms. 

Limitations: 

• The research is limited by the availability of empirical pilots—few large-scale inter-governmental 

blockchain projects currently exist. 

• Survey responses reflect perceptions rather than proven operational outcomes. 

• Political variables such as geopolitical rivalry and sanction regimes were outside the scope of technical 

analysis but remain critical in real-world applications. 

REFERENCES 

• https://ars.els-cdn.com/content/image/1-s2.0-S2352467721001247-gr8.jpg  

• https://www.researchgate.net/publication/235052279/figure/fig3/AS:393383924256769@1470801444038/Conceptual-Model-of-Border-Security.png  

• Androulaki, E., et al. (2018). Hyperledger Fabric: A distributed operating system for permissioned blockchains. Proceedings of the Thirteenth EuroSys Conference. 

ACM. ACM Digital Library 

• Sudhakar Tiwari. (2022). Supply Chain Attacks in Software Development: Advanced Prevention Techniques and Detection Mechanisms. International Journal of 

Multidisciplinary Innovation and Research Methodology, ISSN: 2960-2068, 1(1), 108–130. Retrieved from https://ijmirm.com/index.php/ijmirm/article/view/195 

• Hearn, M., & Gendal Brown, R. (2019). Corda: A distributed ledger (Version 1.0). R3. R3 Documentation 

• Yaga, D., Mell, P., Roby, N., & Scarfone, K. (2018). Blockchain technology overview (NISTIR 8202). National Institute of Standards and Technology. NIST Computer 

Security Resource CenterNIST Publications 

• International Organization for Standardization. (2024). ISO 22739:2024—Blockchain and distributed ledger technologies: Vocabulary. ISO. ISO 

https://doi.org/10.63345/sjaibt.v2.i4.106
https://ars.els-cdn.com/content/image/1-s2.0-S2352467721001247-gr8.jpg
https://www.researchgate.net/publication/235052279/figure/fig3/AS:393383924256769@1470801444038/Conceptual-Model-of-Border-Security.png
https://dl.acm.org/doi/10.1145/3190508.3190538?utm_source=chatgpt.com
https://docs.r3.com/en/pdf/corda-technical-whitepaper.pdf?utm_source=chatgpt.com
https://csrc.nist.gov/pubs/ir/8202/final?utm_source=chatgpt.com
https://csrc.nist.gov/pubs/ir/8202/final?utm_source=chatgpt.com
https://nvlpubs.nist.gov/nistpubs/ir/2018/nist.ir.8202.pdf?utm_source=chatgpt.com
https://www.iso.org/standard/73771.html?utm_source=chatgpt.com


Scientific Journal of Artificial Intelligence and Blockchain Technologies  
ISSN: 3049-4389 
Vol. 2, Issue 4, Oct – Dec 2025 || PP. 48-57                              https://doi.org/10.63345/sjaibt.v2.i4.106 
  

57  

 
 

• ITU-T Focus Group on Application of Distributed Ledger Technology. (2019). Distributed ledger technology standardization landscape (FG DLT D1.3). ITU. ITU 

• ITU-T FG DLT. (2019). Distributed ledger technology reference architecture (FG DLT D3.1). ITU. ITU 

• Nagender Yadav , Satish Krishnamurthy , Shachi Ghanshyam Sayata , Dr. S P Singh , Shalu Jain; Raghav Agarwal  SAP Billing Archiving in High-Tech Industries: 

Compliance and Efficiency  Iconic Research And Engineering Journals Volume 8 Issue 4 2024 Page 674-705 

• ITU-T FG DLT. (2019). Assessment criteria for distributed ledger technology platforms (FG DLT D3.3). ITU. ITU 

• European Commission, Joint Research Centre. (2019). Blockchain now and tomorrow: Assessing multidimensional impacts of distributed ledger technologies. 

Publications Office of the EU. JRC Publications 

• Berryhill, J., Bourgery, T., & Hanson, A. (2018). Blockchains Unchained: Blockchain technology and its use in the public sector (OECD Working Papers on Public 

Governance No. 28). OECD Publishing. OECD 

• Mentoring and Developing High-Performing Engineering Teams: Strategies and Best Practices , International Journal of Emerging Technologies and Innovative 

Research (www.jetir.org | UGC and issn Approved), ISSN:2349-5162, Vol.12, Issue 2, page no. pph900-h908, February-2025, Available at : 

http://www.jetir.org/papers/JETIR2502796.pdf 

• Dommari, S., & Kumar, S. (2021). The future of identity and access management in blockchain-based digital ecosystems. International Journal of General 

Engineering and Technology (IJGET), 10(2), 177–206. 

• Ølnes, S., Ubacht, J., & Janssen, M. (2017). Blockchain in government: Benefits and implications of distributed ledger technology for information sharing. 

Government Information Quarterly, 34(3), 355–364. ScienceDirect 

• Tan, E., et al. (2022). Blockchain governance in the public sector: A conceptual framework. Government Information Quarterly, 39(4), 101692. ScienceDirect 

• Tan, E., Van der Veer, R., & De Meijer, C. (2023). Action research in a cross-border use case between Belgium and Italy on verifying education credentials through 

the EBSI blockchain. Data, 7(2), 79. MDPI 

• European Parliament & Council. (2016). Regulation (EU) 2016/679 (General Data Protection Regulation). EUR-Lex+1 

• European Parliament & Council. (2022). Regulation (EU) 2022/868 on European data governance (Data Governance Act). EUR-Lex+1 

• European Parliament & Council. (2024). Regulation (EU) 2024/1183 establishing a European Digital Identity Framework (amending Regulation (EU) No 

910/2014). EUR-LexDigital Strategy EU 

• European Commission & European Blockchain Partnership. (2025). European Blockchain Services Infrastructure (EBSI): Overview & compliance documentation. 

European Commission+1 

• Implementing Chatbots in HR Management Systems for Enhanced Employee Engagement. , International Journal of Emerging Technologies and Innovative 

Research (www.jetir.org), ISSN:2349-5162, Vol.8, Issue 8, page no.f625-f638, August-2021, Available :http://www.jetir.org/papers/JETIR2108683.pdf 

• European Parliamentary Research Service (STOA). (2020). Blockchain for supply chains and international trade. European Parliament 

• Ganne, E. (2018). Can blockchain revolutionize international trade? World Trade Organization. World Trade Organization 

• United Nations Centre for Trade Facilitation and Electronic Business (UN/CEFACT). (2024). White Paper on eDATA verifiable credentials for cross-border trade. 

Easily share trusted dataUNECE 

• International Organization for Standardization. (2020). ISO/TR 23244:2020—Blockchain and distributed ledger technologies: Privacy and personally identifiable 

information (PII) protection considerations. ISO. ISO 

 

https://doi.org/10.63345/sjaibt.v2.i4.106
https://www.itu.int/en/ITU-T/focusgroups/dlt/Documents/d13.pdf?utm_source=chatgpt.com
https://www.itu.int/en/ITU-T/focusgroups/dlt/Documents/d31.pdf?utm_source=chatgpt.com
https://www.itu.int/en/ITU-T/focusgroups/dlt/Documents/d33.pdf?utm_source=chatgpt.com
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC117255/blockchain_online.pdf?utm_source=chatgpt.com
https://www.oecd.org/en/publications/blockchains-unchained_3c32c429-en.html?utm_source=chatgpt.com
http://www.jetir.org/papers/JETIR2502796.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0740624X17303155?utm_source=chatgpt.com
https://www.sciencedirect.com/science/article/pii/S0740624X21000617?utm_source=chatgpt.com
https://www.mdpi.com/2504-2289/7/2/79?utm_source=chatgpt.com
https://eur-lex.europa.eu/eli/reg/2016/679/oj/eng?utm_source=chatgpt.com
https://eur-lex.europa.eu/eli/reg/2022/868/oj/eng?utm_source=chatgpt.com
https://eur-lex.europa.eu/eli/reg/2024/1183/oj/eng?utm_source=chatgpt.com
https://digital-strategy.ec.europa.eu/en/policies/eudi-regulation?utm_source=chatgpt.com
https://ec.europa.eu/digital-building-blocks/sites/display/EBSI/Home?utm_source=chatgpt.com
https://www.europarl.europa.eu/RegData/etudes/STUD/2020/641544/EPRS_STU%282020%29641544_EN.pdf?utm_source=chatgpt.com
https://www.wto.org/english/res_e/booksp_e/blockchainrev18_e.pdf?utm_source=chatgpt.com
https://trustalliance.co.nz/wp-content/uploads/2024/05/WhitePaper_VerifiableCredentials-CBT.pdf?utm_source=chatgpt.com
https://unece.org/trade/uncefact/guidance-material?utm_source=chatgpt.com
https://www.iso.org/standard/75061.html?utm_source=chatgpt.com

