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Executive Summary 
In the opening decades of the 21st century, the world stands at a pivotal moment in its 
technological evolution.  

The rise of blockchain technology—once a niche innovation underpinning 
cryptocurrencies—has ignited a global reimagining of how societies organize, govern, 
and transact in the digital age.  

Far beyond its financial origins, blockchain offers a transformative framework for trust, 
transparency, and decentralization, qualities that are increasingly vital in an era defined 
by rapid digitization, interconnected systems, and growing demands for equitable 
governance. 
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Industry Innovation Clusters 
Industry Innovation Accelerators are strategic frameworks designed to boost economic 
growth by fostering sector-specific clusters that unite businesses, research institutions, 
and other stakeholders to collaboratively develop innovative, high-value products and 
services.  

These accelerators focus on creating ecosystems where shared resources, knowledge, 
and infrastructure drive technological advancements and market competitiveness.  

These serve as a catalyst for innovation, bringing together participants from across 
academia, government and business, as well as documenting an investment framework 
for advancing adoption of the technology. 
Industry Innovation Accelerators aim to catalyze economic success by concentrating 
efforts within a specific industry sector (e.g., biotechnology, clean energy, or advanced 
manufacturing).  

They organize stakeholders—companies, universities, government agencies, and 
investors—around a shared innovation roadmap. This roadmap outlines goals, 
milestones, and collaborative strategies to develop cutting-edge products, services, or 
processes that enhance the sector’s global competitiveness and economic impact. 

Collaborative Innovation Roadmaps 
At the heart of these accelerators is the collaborative innovation roadmap, a strategic 
plan that outlines shared goals, timelines, and priorities for advancing the sector.  

This roadmap aligns stakeholders on research and development priorities, technology 
advancements, and market entry strategies, while addressing challenges like regulatory 
barriers, skill shortages, or funding gaps.  

By fostering collaboration over competition, accelerators enable participants to pool 
resources, such as research facilities, data, or investment, which reduces costs, 
mitigates risks, and accelerates the development of new products or services.  

These offerings are typically high-value, targeting global markets or addressing pressing 
challenges like climate change or healthcare innovation. 
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●​ A roadmap is a strategic plan that defines shared objectives, timelines, and 
priorities for innovation within the sector. 

●​ It aligns stakeholders on R&D priorities, technology development, and market 
entry strategies. 

●​ Roadmaps often address challenges like regulatory hurdles, skill gaps, or funding 
needs, ensuring coordinated action. 

The process begins with a lead organization, such as a government body, industry 
consortium, or university, identifying a high-potential sector and rallying key players. 
Stakeholders engage to align on a shared vision, contributing their expertise, funding, or 
infrastructure to drive collaborative projects.  

These projects, guided by the roadmap, may include joint research, pilot programs, or 
workforce training initiatives.  

As innovations succeed, they are scaled through commercialization, attracting 
investment and expanding market reach, which generates significant economic benefits 
like job creation, increased GDP, and enhanced global competitiveness. 

●​ Accelerators promote collaboration over competition by enabling shared access 
to resources like R&D facilities, data, or funding. 

●​ Joint projects reduce costs, mitigate risks, and accelerate time-to-market for new 
products or services. 

●​ Examples include co-developed technologies, open innovation platforms, or 
public-private partnerships. 

●​ The focus is on creating offerings with significant market potential, such as 
next-generation materials, AI-driven solutions, or sustainable energy 
technologies. 

●​ These products/services often address global challenges (e.g., climate change, 
healthcare) or tap into emerging markets, driving economic growth. 
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How They Work 
●​ Formation: A lead organization (e.g., government, industry consortium, or 

university) initiates the accelerator, identifying a high-potential sector and key 
players. 

●​ Stakeholder Engagement: Businesses, startups, researchers, and policymakers 
are brought together to align on a shared vision. 

●​ Resource Pooling: Participants contribute expertise, funding, or infrastructure. 
For example, universities provide research, companies offer market insights, and 
governments may provide grants or tax incentives. 

●​ Innovation Execution: Collaborative projects are launched, guided by the 
roadmap. These may include joint R&D, pilot programs, or workforce training 
initiatives. 

●​ Scaling and Impact: Successful innovations are scaled through 
commercialization, attracting investment, and expanding market reach, which 
boosts regional or national economies. 

Blockchain Roadmap 
Countries like the UK, India and Australia have developed national Blockchain 
roadmaps, for exactly this purpose, and Scotland can emulate this process for the same 
benefits. 

Scottish Enterprise has developed a roadmap to support the incubation and 
acceleration of new ventures in Scotland. This charts a number of distinct technology 
sub-trends and opportunity segments, and provides a starting point and catalyst 
framework to enable industry-wide collaboration. 
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Revolutionizing Trust, 
Transparency, and Efficiency in 
Public Services 
In an era where trust in institutions is increasingly fragile, governments worldwide face 
mounting pressure to deliver services that are transparent, secure, and efficient. Enter 
blockchain technology—a transformative force poised to redefine how public systems 
operate.  

Far beyond its origins in cryptocurrency, blockchain offers a decentralized, tamper-proof 
framework that can streamline processes, enhance accountability, and empower 
citizens like never before. From securing voting systems to simplifying public records, 
from combating corruption to optimizing resource allocation, this technology holds the 
potential to reshape governance for the digital age.  

Blockchain is a decentralized and distributed ledger technology that allows for secure 
and transparent transactions. It enables the recording and verification of transactions in 
a tamper-proof manner, eliminating the need for intermediaries and enhancing trust 
among participants. 
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Blockchain for Digital Government 
Blockchain for Government explores how this revolutionary technology can address the 
unique challenges of public administration, offering practical insights, real-world case 
studies, and a roadmap for policymakers to harness its power.  

The advent of Blockchain technology has brought about significant transformations 
across various sectors, and the government is no exception. Governments around the 
world are exploring the potential applications of Blockchain to enhance transparency, 
security, and efficiency in their operations. 

●​ Blockchain in Identity Management - One of the significant government 
applications for Blockchain is in identity management. By leveraging Blockchain 
technology, governments can create a secure and immutable digital identity for 
their citizens. This can streamline processes such as issuing passports, driver's 
licenses, and other identification documents. Additionally, Blockchain-based 
identity management systems can help combat identity theft and fraud by 
providing a transparent and tamper-proof record of individuals' identities. 

●​ Blockchain in Voting Systems - Blockchain has the potential to revolutionize 
voting systems by ensuring transparency, security, and integrity. By using 
Blockchain, governments can create a decentralized and tamper-proof voting 
system, eliminating the possibility of fraud or manipulation. Each vote can be 
recorded on the Blockchain, making it transparent and auditable by the public. 
This can enhance trust in the electoral process and increase voter turnout. 

●​ Blockchain in Supply Chain Management - Supply chain management is 
another area where Blockchain can bring significant benefits to the government. 
By implementing Blockchain-based supply chain solutions, governments can 
track and verify the movement of goods and services across the supply chain. 
This can help prevent counterfeiting, ensure product quality, and enhance 
traceability. Additionally, Blockchain can enable real-time monitoring of supply 
chain activities, improving efficiency and reducing costs. 

●​ Blockchain in Land Registry - Land registry is a critical function of the 
government, and Blockchain can play a vital role in ensuring the integrity and 
transparency of land records. By recording land transactions on the Blockchain, 
governments can create an immutable and tamper-proof record of ownership. 
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This can help prevent land disputes, streamline the process of transferring 
property ownership, and reduce the risk of fraud. 

Blockchain technology holds immense potential for transforming the way governments 
operate and deliver public services. From identity management to voting systems, 
supply chain management, and land registry, Blockchain can enhance transparency, 
security, and efficiency in various government functions. 

Action Plan 
This cross-industry community approach is especially powerful when you consider the 
recommendations described in the report from the All Party Parliamentary group on 
Blockchain technologies: 

●​ "Build knowledge sharing consortium: Organisations like Scotim, Government 
Digital Services (GDS), Local Government Association (LGA) should encourage 
councils and have sustainable discussions that will keep local councils updated. 
This will build awareness and might spark innovative ideas too. 

●​ Stimulate public-private interaction: The private sector must interact more with 
the public sector to understand needs. Currently, the private sector - as evident 
from our survey - feels they know what solutions might be needed by the public 
sector but they are not completely aware of the diversity of needs of the local 
government and their citizens. 

●​ Pilots and Sandbox approaches are the way forward: The study demonstrates 
the usefulness of unlocking blockchain ecosystems and piloting what can be 
achieved via Sandbox approaches. This supports implementation,testing, and 
risk management." 
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Pioneering Blockchain Adoption in 
the Scottish Public Sector 
Scotland, with its rich history of innovation and forward-thinking policies, is positioning 
itself as a global leader in blockchain adoption, leveraging this technology to deliver 
secure, citizen-centric solutions. 

A Vision Rooted in Trust 
At its core, blockchain is a decentralized, tamper-proof digital ledger that ensures data 
integrity and transparency. 

For the public sector, where trust is paramount, this technology offers unparalleled 
potential. Scotland’s Blockchain and Digital Trust Taskforce, alongside the Scottish 
Centre of Excellence for Digital Trust and Distributed Ledger Technology, is 
spearheading efforts to integrate blockchain into public services. 

These initiatives are not about chasing technological trends but about addressing 
real-world challenges: safeguarding sensitive citizen data, reducing bureaucratic 
inefficiencies, and fostering accountability in governance. By embracing blockchain, 
Scotland is building a foundation where citizens can trust that their data is secure, their 
services are efficient, and their government is transparent. 

As Peter Ferry and Sarah Forbes describe in this article and this one Scotland is 
actively advancing blockchain technology as a commercial product through initiatives 
led by the Blockchain and Digital Trust Taskforce and the Scottish Centre of Excellence 
for Digital Trust and Distributed Ledger Technology. 

The UK’s 2023 Electronic Trade Documents Act supports blockchain by equating 
certain digital documents to paper ones, enabling innovations like digital product 
passports for end-to-end traceability. Scotland’s universities and events like the Block 
Start conference in Glasgow foster talent and industry collaboration. 
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Transforming the Public Sector 
Beyond procurement, blockchain is poised to transform how Scotland delivers public 
services. Consider healthcare, where patient records are often fragmented across 
systems, leading to inefficiencies and potential errors. 

Blockchain can create a secure, unified platform for health data, accessible only to 
authorized parties, ensuring privacy while enabling seamless coordination between 
hospitals, clinics, and patients. This approach not only enhances care delivery but also 
empowers citizens by giving them control over their data—a cornerstone of Scotland’s 
digital trust agenda. 

Similarly, blockchain can streamline welfare and benefits systems. By using smart 
contracts—self-executing agreements coded on the blockchain—Scotland could 
automate processes like eligibility checks and payments, reducing administrative costs 
and ensuring funds reach citizens faster. 

Imagine a future where every piece of equipment in a Scottish hospital is traceable to its 
origin, ensuring compliance with environmental and ethical standards. This is not a 
distant dream but a tangible reality being shaped today, supported by the UK’s 2023 
Electronic Trade Documents Act, which equates certain digital documents to their paper 
counterparts, paving the way for blockchain-enabled innovations. 

Blockchain Roadmap and Industry 
Collaborations 
The global blockchain market is projected to reach $291bn by 2030, and Scotland is 
well-positioned to claim a significant share of this growth. 

By embedding blockchain in public sector operations, Scotland is not only enhancing 
efficiency but also setting a global standard for responsible adoption. The Scottish 
Government’s commitment to ethical innovation ensures that blockchain serves people, 
not profits, aligning with the nation’s values of fairness and inclusivity. 

Scottish Enterprise has developed a roadmap to support the incubation and 
acceleration of new ventures in Scotland. This charts a number of distinct technology 
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sub-trends and opportunity segments, and provides a starting point and catalyst 
framework to enable industry-wide collaboration. 

This could be extended to work with key industry driving pioneers like the British 
Blockchain Association, who have developed a UK blockchain roadmap. 

Scotland has always been a land of pioneers—from the steam engine to the 
television—and blockchain is the next frontier. By leading with courage and clarity, 
Scotland’s public sector can inspire the world, proving that technology, when wielded 
with purpose, can transform lives and build a brighter, more trusted future. 
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Use Case Scenarios 
Blockchain technology offers transformative potential for government operations, 
addressing challenges in transparency, security, and efficiency across a wide range of 
public sector functions.  

Digital Democracy 
One compelling application is in secure voting systems, where blockchain can create 
tamper-proof, transparent electronic voting platforms.  

By recording votes on an immutable ledger with cryptographic techniques to ensure 
privacy and verifiability, governments can prevent fraud and enable real-time result 
verification while maintaining voter anonymity.  

This approach could revolutionize national or local elections, referendums, or citizen 
consultations, fostering greater trust in democratic processes. 

Digital Identity 
Another promising use case is digital identity management, where blockchain enables 
governments to issue secure, decentralized digital identities. These identities reduce 
fraud, simplify access to services like healthcare or tax systems, and empower citizens 
to control their personal data.  

By using decentralized identifiers stored on a blockchain, governments can ensure 
secure, verifiable identity sharing across agencies without relying on vulnerable 
centralized systems. This could streamline access to public services and enhance 
citizen trust in data security. 

Land Registries 
Blockchain also holds significant potential for land and property registries, where it can 
prevent fraud and streamline transactions. By recording property titles and transfers on 
an immutable ledger, governments can ensure transparent ownership histories and 
reduce disputes.  
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Smart contracts can automate processes like title verification, cutting costs and 
transaction times. This application is particularly valuable for real estate transactions, 
land reform programs, or rural property registration, where trust and accuracy are 
critical. 

Healthcare 
In healthcare, blockchain can transform records management by securely storing and 
sharing patient data. A decentralized ledger ensures data integrity and privacy, allowing 
healthcare providers to access records in real time while patients retain control over 
their information through permissioned access and smart contracts.  

This approach enhances care coordination, improves security, and could be applied to 
national health systems, cross-border medical data sharing, or vaccination record 
management, ultimately improving health outcomes. 

Procurement 
Public procurement processes can also benefit from blockchain’s transparency and 
traceability. By tracking sourcing, contracting, and delivery on a transparent ledger, 
governments can reduce corruption, ensure regulatory compliance, and verify the 
authenticity of goods like medical supplies or infrastructure materials.  

Smart contracts can enforce contract terms, minimizing mismanagement. This is 
particularly relevant for large-scale procurement in disaster relief or public infrastructure 
projects, where accountability is paramount. 

Payments and Currencies 
Blockchain can streamline public benefits distribution, ensuring funds like welfare, 
subsidies, or disaster aid reach intended recipients. By using smart contracts to 
automate eligibility checks and payments, and recording disbursements on an 
immutable ledger, governments can minimize fraud, reduce administrative costs, and 
ensure timely delivery.  
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This approach could transform social welfare programs, agricultural subsidies, or 
emergency aid distribution in crisis zones. 

 

The development of central bank digital currencies (CBDCs) is another area where 
blockchain shines.  

By issuing government-backed digital currencies on a secure ledger, governments can 
enhance financial inclusion, reduce transaction costs, and improve monetary policy 
tracking. Smart contracts enable programmable money for conditional payments, 
making CBDCs suitable for national currencies, cross-border payments, or targeted 
financial aid programs. 

Tax Administration 
Tax administration and revenue collection can also be revolutionized with blockchain. By 
recording transactions on an immutable ledger, governments can track tax liabilities in 
real time, reduce evasion, and streamline audits.  

Smart contracts can automate tax calculations and deductions, improving efficiency. 
This approach is ideal for managing VAT, income taxes, or customs duties, ensuring 
greater compliance and transparency. 

Records Archiving 
Public records and archiving, such as birth certificates or court documents, can be 
secured on a blockchain to prevent tampering and ensure long-term data integrity. 
Immutable records with timestamping provide authenticity, while decentralized access 
reduces reliance on single points of failure.  

This application is valuable for civil registries, legal documents, or historical archives, 
making records more accessible and trustworthy. 
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Budget Tracking 
Blockchain can also combat corruption by enabling transparent budgeting and spending 
tracking. By recording expenditures on a public ledger, governments can enhance 
accountability and allow citizens to monitor fund allocation.  

Smart contracts enforce spending rules, reducing mismanagement. This is particularly 
useful for municipal budgets, foreign aid tracking, or public project funding, where public 
trust is often lacking. 

Smart Cities 
In smart cities, blockchain can manage data from IoT devices, such as traffic or utility 
systems, to improve efficiency and support decentralized decision-making.  

A secure ledger records real-time data, enabling automated responses via smart 
contracts. This could optimize traffic management, energy grids, or waste collection, 
creating more responsive urban infrastructure. 

Cross-border Data Sharing 
Cross-border data sharing for law enforcement is another critical use case. Blockchain 
enables secure sharing of criminal records or intelligence across jurisdictions, 
enhancing collaboration and speeding up investigations.  

A permissioned blockchain ensures privacy and security, making it ideal for applications 
like Interpol coordination, immigration enforcement, or anti-money laundering efforts. 

Education 
Education credential verification can also leverage blockchain to issue and verify 
degrees or certifications. Immutable digital credentials allow instant verification, 
preventing fraud and simplifying processes for employers.  

This is particularly valuable for university degrees, professional certifications, or 
skill-based training records, supporting global mobility for students and professionals. 
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Disaster Response 
In disaster response, blockchain can track relief funds and resources, ensuring aid 
reaches intended recipients. A transparent ledger records donations and distributions, 
while smart contracts automate allocation, reducing mismanagement. This approach is 
critical for humanitarian aid in conflict zones, natural disaster relief, or refugee support 
programs, where efficiency and trust are essential. 

Compliance and licensing 
Finally, blockchain can streamline regulatory compliance and licensing processes, such 
as business permits or environmental certifications.  

By recording licenses on an immutable ledger, governments can verify authenticity and 
automate renewals or compliance checks with smart contracts. This reduces fraud and 
simplifies administration, benefiting sectors like business regulation or driver’s licensing. 

Implementation 
Implementing these use cases requires addressing key considerations, such as using 
permissioned blockchains for privacy, ensuring scalability for high-volume applications, 
updating legal frameworks to recognize blockchain records, building public trust through 
education, and ensuring interoperability with existing systems.  

These applications demonstrate blockchain’s potential to transform government 
operations, offering a path to more transparent, efficient, and trusted public services. 
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Platform Design 
Designing a blockchain platform to implement the diverse government use cases 
outlined—such as secure voting, digital identity management, land registries, healthcare 
records, and public procurement—requires a strategic approach that balances technical 
robustness, scalability, security, privacy, and usability while addressing the unique 
needs of public sector applications.  

The platform must be flexible enough to support multiple use cases, interoperable with 
existing government systems, and compliant with regulatory frameworks. Below is a 
comprehensive approach to designing such a platform, structured to ensure clarity and 
practicality. 

Technology Selection 
Selecting the appropriate blockchain type is critical. A permissioned blockchain, such as 
Hyperledger Fabric or Corda, is typically best suited for government applications due to 
its balance of transparency and control. 

Unlike public blockchains like Ethereum, permissioned blockchains restrict access to 
authorized entities (e.g., government agencies, healthcare providers), ensuring 
compliance with privacy laws and reducing energy consumption.  

The platform should use a modular consensus mechanism, such as Practical Byzantine 
Fault Tolerance (PBFT) for high-security use cases like voting or Proof of Authority 
(PoA) for less computationally intensive applications like public records. This allows the 
platform to adapt to varying performance and security needs across use cases. 

Architecture 
The platform’s architecture should prioritize interoperability and integration with existing 
government systems. A layered design is effective: a core blockchain layer handles 
consensus, data storage, and transaction validation; a middleware layer manages smart 
contracts, APIs, and integration with legacy systems (e.g., existing healthcare or tax 
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databases); and an application layer provides user interfaces for citizens, officials, and 
other stakeholders.  

To ensure interoperability, the platform should adhere to standards like W3C’s 
Decentralized Identifiers (DIDs) for identity management or ISO/TC 307 for blockchain 
protocols. APIs and microservices can connect the blockchain to legacy systems, 
enabling seamless data exchange for use cases like land registries or procurement 
tracking. 

Security and privacy 
Security and privacy are paramount, especially for sensitive applications like healthcare 
records or digital identities. The platform should employ cryptographic techniques, such 
as zero-knowledge proofs for voting to ensure anonymity or encryption for healthcare 
data to protect patient privacy.  

Role-based access control (RBAC) should be implemented to restrict data access to 
authorized parties, such as specific agencies for cross-border law enforcement data 
sharing.  

For compliance with regulations like GDPR, the platform can use off-chain storage for 
sensitive data, with only metadata or cryptographic hashes stored on-chain to ensure 
immutability without compromising privacy. Regular security audits and penetration 
testing are essential to identify vulnerabilities, particularly given the high-stakes nature 
of government data. 

Digital Identity 

Legal Identifiers 
As Coindesk reported the Dubai Land Department launched Prypco Mint, the Middle 
East’s first government-backed real estate tokenization platform on the XRP Ledger 
(XRPL). 
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The new platform lets investors buy fractional ownership in Dubai property, with title 
deeds tokenized on the XRP Ledger network. 

This is part of a $16 billion ambition to digitize 7% of Dubai’s real estate market by 
2033, and demonstrates how the deployment of Blockchain national platforms can play 
a direct enabling role in boosting the economy. 

Blockchain vLEIs 
This scenario and technology also highlights the complementary role for ‘LEIs’, Legal 
Entity Identifiers. 

The integration of verifiable Legal Entity Identifiers (vLEIs) with blockchain technology is 
revolutionizing digital identity management for financial services, digital assets, and 
trade. By combining vLEIs’ cryptographic security with blockchain’s immutability, this 
synergy enhances trust and efficiency in digital economy systems. 

vLEIs are cryptographically secure digital credentials based on the Legal Entity Identifier 
(LEI) standard from the Global Legal Entity Identifier Foundation (GLEIF). 

They extend the 20-character LEI code with verifiable credentials and decentralized key 
management via the Key Event Receipt Infrastructure (KERI), enabling secure identity 
verification. Blockchain, a decentralized ledger, supports smart contracts and tokenized 
assets on platforms like Ethereum, making it ideal for vLEI integration to bridge 
traditional and decentralized finance. 

For example TradeGo, a pioneer in vLEI issuance, supports digital trade in Asia-Pacific, 
and as described in this press release (PDF) : 

“Users of the TradeGo platform span industry players across bulk commodities, 
shipping, and finance. By embedding vLEI credentials across its blockchain-based 
solutions – which include electronic bills of lading (eBL), e-contracts, digital payments, 
and electronic bunkering – TradeGo aims to simplify cross-border commodity trading, 
shipping, and payments.” 

Chainlink’s ACE automates compliance for digital assets, while Ubisecure’s RapidLEI 
issues vLEIs. In this white paper Chainlink describes their partnership with the GLEIF 
and synergy with LEIs. 
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Digital Economy Platform 
Blockchain-based Verifiable Legal Entity Identifiers (vLEIs) represent a transformative 
approach to enhancing trust, transparency, and efficiency in real estate transactions, as 
highlighted in the Dubai case study. 

By leveraging the immutable and decentralized nature of blockchain technology, vLEIs 
provide a secure and verifiable means of establishing the identity and authority of 
parties involved in property transactions, significantly reducing the risk of fraud and 
errors. In the real estate sector, where trust and authenticity are paramount, vLEIs 
streamline processes such as title transfers, escrow agreements, and contract 
execution by ensuring that all parties are legitimate and their credentials are 
tamper-proof. 

Furthermore, the integration of vLEIs with smart contracts enables automated, secure, 
and transparent workflows, minimizing intermediaries and expediting transaction 
timelines. As the real estate industry continues to embrace digital transformation, 
adopting blockchain vLEIs offers a robust foundation for building a future where 
property transactions are faster, safer, and more reliable, ultimately fostering greater 
confidence among buyers, sellers, and other stakeholders. 

The Role of Government 
Governments play a pivotal role in the adoption and implementation of 
blockchain-based Verifiable Legal Entity Identifiers (vLEIs) within the real estate sector. 
As stewards of public trust and regulatory frameworks, governments can facilitate the 
integration of vLEIs by establishing clear standards and legal recognition for these 
digital credentials. 

This involves updating existing laws or creating new regulations to ensure that vLEIs 
are legally binding and interoperable across jurisdictions, thereby enabling seamless 
verification of identities and credentials in real estate transactions. 

Governments can also act as issuers or overseers of vLEIs, ensuring that only 
authorized entities receive these credentials, which enhances the integrity of the 
system. By partnering with blockchain networks and organizations like the Global Legal 
Entity Identifier Foundation (GLEIF), governments can support the development of 
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standardized protocols for vLEI issuance and verification, tailored to real estate use 
cases such as property title registries or escrow processes. 

Additionally, they can incentivize adoption through pilot programs, grants, or tax benefits 
for real estate firms that implement vLEI-based systems, fostering innovation while 
maintaining oversight to prevent misuse. Moreover, governments can leverage 
blockchain vLEIs to enhance public services, such as maintaining tamper-proof land 
registries or streamlining property tax collection, which directly benefits the real estate 
ecosystem. 

By ensuring data privacy, cybersecurity, and compliance with anti-money laundering 
(AML) and know-your-customer (KYC) regulations, governments can build public 
confidence in these systems. Ultimately, their active involvement ensures that 
blockchain vLEIs align with national and international legal frameworks, enabling 
secure, transparent, and efficient real estate transactions while protecting stakeholders 
from fraud and disputes. 

Scalability 
Scalability is a critical consideration, as use cases like tax administration or CBDCs 
involve high transaction volumes. To address this, the platform can incorporate layer-2 
solutions, such as state channels or sidechains, to process transactions off-chain while 
settling final states on the main blockchain. Sharding can also distribute data across 
nodes to improve performance.  

For energy efficiency, the platform should avoid energy-intensive consensus 
mechanisms like Proof of Work, opting instead for PoA or PBFT. Cloud-based or hybrid 
cloud deployments can further enhance scalability and availability, leveraging providers 
like AWS or Azure for robust infrastructure. 

Legislation 
Governance and legal frameworks must be established to support the platform’s 
operation. A multi-stakeholder governance model, involving government agencies, 
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private partners, and citizen representatives, can define roles, responsibilities, and 
policies for data access, node management, and dispute resolution.  

Legal recognition of blockchain records (e.g., for land titles or digital IDs) requires 
collaboration with policymakers to update regulations. For instance, smart contracts for 
procurement or benefits distribution need to be legally enforceable, which may involve 
amending existing laws.  

Compliance with data protection regulations, such as GDPR or CCPA, should be 
embedded in the platform’s design from the outset. 
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