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ABSTRACT

Blockchain technology, known for its decentralized, secure, and transparent nature, has the potential to revolutionize various sectors, including higher education.
This literature review aims to explore the applications and challenges of Blockchain technology in higher education by analyzing recent studies and scholarly
articles. Key applications identified include credentialing and degree verification, secure academic record-keeping, smart contracts for administrative processes,
and decentralized learning platforms. Blockchain also offers new ways to protect intellectual property and facilitate research collaboration. Despite these promising
applications, significant challenges exist, including scalability issues, high energy consumption, integration with existing systems, legal and regulatory uncertainties,
and concerns regarding data privacy and security. Additionally, cultural and organizational resistance may slow down the adoption of Blockchain in educational
institutions. This review highlights both the transformative potential of Blockchain technology and the barriers that must be overcome for it to be fully realized in
higher education. Future research should focus on addressing these challenges and further exploring block chain’s long-term impact on educational governance and
administration.
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1. Introduction

Blockchain technology, initially developed as the foundation for cryptocurrencies like Bitcoin, has emerged as a powerful tool beyond the financial sector.
With its decentralized, secure, and transparent nature, Blockchain has the potential to transform various industries, including Blockchain technology to
address longstanding challenges, particularly in areas such as credential verification, academic record-keeping, and the protection of intellectual property.

In higher education, the traditional processes for managing credentials, student records, and administrative functions are often slow, inefficient, and
vulnerable to errors or fraud. Blockchain technology offers a promising solution by providing a secure and immutable way to store and verify data,
reducing the risk of tampering and increasing transparency. For example, universities can use Blockchain to issue digital diplomas and transcripts,
enabling graduates and employers to easily verify academic achievements without relying on centralized authorities. Furthermore, blockchain’s potential
for smart contracts and decentralized learning platforms introduces new ways to automate administrative processes and personalize learning experiences.

However, the adoption of Blockchain in higher education also presents significant challenges. Technological limitations, such as scalability and energy
consumption, make it difficult for institutions to implement Blockchain on a large scale. Additionally, the legal and regulatory frameworks for Blockchain
use in education remain underdeveloped, raising concerns about data privacy and security. Organizational resistance, coupled with the financial costs of
integrating blockchain solutions into existing systems, further complicates its adoption.

This review seeks to explore the current state of blockchain technology in higher education, focusing on its applications and the challenges institutions
face in implementing it. By examining recent literature, this study aims to provide insights into how blockchain is being used in higher education, the
barriers that hinder its widespread adoption, and the potential for future research and development in this area.

2. Blockchain Technology Overview

Blockchain technology is a decentralized and distributed ledger system that allows data to be recorded securely and transparently across multiple
computers. Nakamoto (2008) pointed out that initially designed to support cryptocurrency transactions, blockchain technology has evolved to serve a
wide range of industries, including healthcare, finance, supply chain, and education The core features of blockchain include immutability, decentralization,
transparency, and enhanced security, all of which make it a promising tool for addressing challenges in data management and verification.
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Figure 1: Exploring Blockchain Technology
2.1 Key Features of Blockchain
2.1.1 Decentralization:

Unlike traditional databases that rely on a central authority, blockchain operates on a peer-to-peer network where each participant (or "node") holds a
copy of the entire ledger (Yaga, et al., 2019). This decentralized nature reduces the reliance on central intermediaries, making processes more efficient
and resistant to corruption or fraud.

2.1.2 Immutability and Security:

Once data is recorded on the blockchain, it becomes nearly impossible to alter without altering all subsequent blocks in the chain. This immutability
ensures the integrity of data, making blockchain particularly useful for applications like credential verification, where tamper-proof records are critical
(Gupta, 2017). To add, Narayanan et al. (2016) provided that the use of cryptographic algorithms further enhances the security of the system, ensuring
that only authorized parties can access and modify information on the blockchain.

2.1.3 Transparency:

All transactions or records on a blockchain are visible to the participants in the network, providing transparency (Zheng, et al., 2017). This feature is
crucial in fostering trust in systems where data integrity is essential, such as academic records, financial systems, and supply chains.

Figure 2: The key features of blockchain technology

2.2 Blockchain Beyond Cryptocurrencies

Although blockchain is widely known for its association with cryptocurrencies like Bitcoin, its applications extend far beyond the financial sector. In
education, blockchain technology is being explored as a means to issue, store, and verify academic credentials, ensuring that degrees and certificates
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cannot be falsified (Chen, Xu, & Shah, 2020). Other potential applications include using blockchain to maintain academic records, facilitate student
transfers between institutions, and protect intellectual property in academic research.

Blockchain also has the potential to transform administrative processes in higher education through the use of smart contracts, which are self-executing
contracts with the terms directly written into code (Peters & Panayi, 2016). These contracts can automate tasks such as tuition payments, scholarship
disbursements, and course registrations, reducing administrative overhead and increasing efficiency.

However, while blockchain offers numerous benefits, its adoption in sectors outside of finance is still in its early stages. Technical challenges, including
scalability and energy consumption, continue to limit its widespread implementation (Li, Kang, & McDonnell, 2020). In education, integrating blockchain
with existing systems and ensuring compliance with data privacy laws are critical challenges that need to be addressed before the technology can be fully
utilized.

Figure 3: Blockchain Beyond Cryptocurrency: Innovations and Transformations

3. Applications of Blockchain in Higher Education

Blockchain technology holds great promise for transforming various aspects of higher education, particularly in areas that require secure, transparent,
and tamper-proof record-keeping. From credentialing and student records management to decentralizing learning platforms and intellectual property
protection, blockchain’s potential applications in higher education are numerous.

3.1 Credentialing and Degree Verification

One of the most significant applications of blockchain in higher education is the issuance and verification of digital credentials. Traditional methods of
verifying academic credentials, such as diplomas and transcripts, can be slow, inefficient, and vulnerable to fraud (Chen, Xu, & Shah, 2020). By storing
these records on a blockchain, institutions can provide graduates with tamper-proof digital diplomas and certificates, making it easier for employers to
authenticate educational achievements in real-time (Sharples & Domingue, 2016). This decentralized system also empowers students by giving them
control over their credentials, allowing them to share verified records with anyone, anywhere, without relying on third-party intermediaries.

Blockchain’s immutability ensures that once a credential is issued, it cannot be altered, providing a reliable and secure way to preserve academic history.
Several institutions, such as the Massachusetts Institute of Technology (MIT), have already piloted blockchain-based digital diplomas, showcasing the
potential for global adoption (MIT News, 2017).
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Figure 4: Model of Blockchain-Based Credentialing and Certificate Verification System

3.2 Academic Records and Transcripts

Blockchain technology can be utilized to manage academic records more efficiently. Traditionally, managing student records involves complex processes
that are prone to errors, delays, and loss of data, especially during student transfers between institutions. By placing student records on a blockchain,
universities can create a secure, decentralized system where academic achievements, grades, and other important information are stored in a permanent,
verifiable ledger (Chen et al., 2020). This would allow students to transfer between universities more easily, as all of their academic records could be
accessed directly by the institutions involved without needing intermediaries or additional verification processes.

In addition to ease of transfer, Garg and Gupta (2019) stated that block chain’s ability to provide a comprehensive, tamper-proof view of a student’s
academic journey also has potential benefits in fostering lifelong learning and credential stacking, where learners accumulate verified micro-credentials
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Figure 5: Digital verification of academic records

3.3 Smart Contracts for Administrative Processes

Smart contracts, an application of blockchain technology, are self-executing contracts with the terms of the agreement directly written into code. In the
context of higher education, smart contracts have the potential to automate various administrative tasks, making processes faster and more efficient (Peters
& Panayi, 2016). For example, smart contracts can be used for tuition payments, scholarship disbursements, and course registration.

When a student enrolls in a course, for instance, a smart contract can automatically trigger payments or disburse financial aid based on pre-defined
conditions, such as course completion or grade achievement. This reduces administrative overhead and ensures that the terms of the contract are executed
automatically and transparently (Alammary, et al., 2019). Additionally, smart contracts could be used to create agreements between universities and
students regarding the use of educational resources, reducing the need for manual record-keeping.
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Figure 6: Smart contract implementation of University examination of data management
3.4 Decentralized Learning Platforms

Blockchain can facilitate the creation of decentralized learning platforms that empower learners by giving them greater control over their educational
experience. In a decentralized system, students can own and manage their learning credentials, track their progress, and engage in peer-to-peer learning
communities, all without needing a central authority to govern the platform (Grech & Camilleri, 2017). These platforms could potentially enable
personalized learning paths where learners can select courses from various institutions, all while maintaining a verifiable and secure record of their
educational achievements on the blockchain.

This application also extends to Massive Open Online Courses (MOOCs) and other digital learning environments, where blockchain could ensure that
learners' progress and achievements are tracked and validated without the need for centralized oversight (Chen et al., 2020). By integrating blockchain
into these platforms, learners could accumulate verified credentials that are recognized by employers or educational institutions, supporting a more

flexible, learner-driven model of education.
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Figure 7: Decentralized Platform for Learning on Blockchain
3.5 Research and Intellectual Property Protection

In academia, protecting intellectual property (IP) is a significant concern, particularly for researchers. Blockchain technology can be used to securely
timestamp research data and findings, providing proof of ownership and preventing intellectual property theft (Nakamoto, 2008). By recording research
data on a blockchain, researchers can establish a verifiable chain of custody for their work, ensuring that their contributions are recognized and protected.

This application is particularly valuable in collaborative research environments, where multiple researchers or institutions are working on the same
project. Blockchain ensures that the contributions of each party are securely recorded and cannot be altered, fostering greater trust and transparency in
research collaborations (Kshetri, 2017). Moreover, blockchain can help streamline the process of sharing research data, making it easier to verify results
and track how research findings are used or built upon by other scholars.
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Figure 8: Blockchain systems: Attacks, defenses, and privacy preservation

4. Challenges of Blockchain in Higher Education

While blockchain technology offers promising applications in higher education, its widespread adoption faces significant challenges. These obstacles
range from technological limitations to legal, financial, and organizational concerns. Understanding these challenges is essential for institutions
considering blockchain implementation.

4.1 Technological Challenges
4.1.1 Scalability Issues:

One of the primary technical limitations of blockchain is scalability. As more transactions are added to the blockchain, the size of the ledger increases,
leading to slower transaction times and higher costs of processing (Li, Kang, & McDonnell, 2020). For large educational institutions managing thousands
of students and academic records, blockchain’s current infrastructure may not handle the high volume of data effectively. Moreover, the computational
resources required to maintain a decentralized network could strain the existing IT infrastructure of many universities.

4.1.2 Energy Consumption:

Another concern is the energy consumption associated with certain types of blockchain networks, particularly those that use Proof-of-Work (PoW)
consensus mechanisms, such as Bitcoin. PoW requires significant computational power to validate transactions, leading to substantial energy consumption
(Zheng, et al., 2017). In the context of higher education, where institutions are increasingly committed to sustainability and energy efficiency, the
environmental impact of blockchain technology could be a major deterrent to its adoption.

4.1.3 Integration with Existing Systems:

Educational institutions rely on a variety of legacy systems for student information, record management, and administrative processes. Integrating
blockchain with these existing systems poses a significant challenge, as blockchain technology operates on fundamentally different principles (Chen, Xu,
& Shah, 2020). Institutions would need to invest in new infrastructure, train staff, and possibly overhauling current systems to ensure compatibility with
blockchain, which could be time-consuming and costly.

4.2 Cost and Resource Constraints

Implementing blockchain technology can be an expensive endeavor for educational institutions. The cost of developing, deploying, and maintaining a
blockchain network can be prohibitively high, especially for public universities and smaller institutions with limited budgets (Alammary, et al., 2019).
Besides the initial investment in infrastructure, institutions must also consider ongoing costs such as network maintenance, security, and energy
consumption. Moreover, the financial benefits of blockchain adoption are not always immediately apparent, which may discourage institutions from
investing in the technology.
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4.3 Legal and Regulatory Issues
4.3.1 Lack of Standardization:

The legal landscape surrounding blockchain technology is still evolving, and there are currently no global standards or regulations specifically governing
its use in education (Peters & Panayi, 2016). This lack of clarity creates uncertainty for institutions, particularly when it comes to ensuring compliance
with local, national, and international laws. For instance, issues related to data protection and privacy, such as compliance with the General Data Protection
Regulation (GDPR) in Europe, pose significant hurdles (Zyskind, Nathan, & Pentland, 2015). Blockchain's immutability, while beneficial for data
security, may conflict with the “right to be forgotten” under GDPR, as data once entered into a blockchain cannot be easily deleted or altered.

4.3.2 Jurisdictional Challenges:

The decentralized nature of blockchain complicates matters of jurisdiction and governance. Because blockchain networks often span multiple countries,
it can be unclear which legal frameworks apply, especially when cross-border data transactions are involved. This uncertainty could make institutions
hesitant to adopt blockchain without clear regulatory guidance.

4.4 Data Privacy and Security Concerns

While blockchain is often lauded for its security features, its implementation in education raises several data privacy concerns. Student data is highly
sensitive, and institutions must ensure that it is protected from unauthorized access or breaches. The transparency of blockchain, where all transactions
are visible to participants in the network, may conflict with the need to keep personal information confidential (Li et al., 2020). Although encryption can
mitigate some of these concerns, it does not eliminate the risks entirely.

Moreover, storing sensitive academic records on a decentralized ledger could expose them to potential vulnerabilities, especially if the private keys that
provide access to the data are compromised (Zheng et al., 2017). Unlike traditional systems, where passwords can be reset, losing access to a blockchain’s
private key can result in permanent loss of data.

4.5 Cultural and Organizational Resistance
4.5.1 Resistance to Change:

Introducing a disruptive technology like blockchain into the higher education system can encounter resistance from various stakeholders. Faculty,
administrative staff, and even students may be reluctant to adopt a system that is unfamiliar or perceived as complex (Alammary et al., 2019). This
resistance may stem from a lack of understanding of how blockchain works or skepticism about its benefits. Overcoming this cultural inertia requires
significant efforts in education, training, and change management.

4.5.2 Institutional Readiness:

Many educational institutions may not be ready to adopt blockchain due to the lack of technical expertise and infrastructure. The transition to a blockchain-
based system requires not only financial investment but also a shift in institutional culture and processes (Chen et al., 2020). Universities would need to
train IT staff to manage blockchain networks, educate administrative staff on how to use the system and ensure that students understand how blockchain
impacts their records and credentials.

5. Potential Solutions and Future Directions

While the challenges of implementing blockchain technology in higher education are substantial, several potential solutions and emerging trends can help
overcome these obstacles. Addressing these issues requires both technological advancements and institutional readiness, along with policy and regulatory
development. Below are some of the potential solutions and future directions that could guide the successful adoption of blockchain in higher education.

5.1 Technological Advancements

5.1.1 Improving Scalability and Efficiency:

To address the scalability issues of blockchain, researchers and developers are working on more efficient consensus mechanisms, such as Proof-of-Stake
(PoS) and Delegated Proof-of-Stake (DP0S), which are less resource-intensive than Proof-of-Work (PoW) (Li, Kang, & McDonnell, 2020). These

alternatives can help reduce the energy consumption associated with blockchain and improve transaction speeds, making it more feasible for educational
institutions to adopt blockchain for large-scale applications like student records and credentialing.
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Another promising development is the use of layer-2 scaling solutions, such as off-chain transactions or sidechains, which allow for faster processing and
reduced congestion on the main blockchain network (Zheng, et al., 2017). These solutions could help mitigate the load on blockchain networks while
maintaining security and decentralization, making the technology more suitable for handling large volumes of academic data.

5.1.2 Interoperability with Existing Systems:

Integrating blockchain with existing education management systems can be challenging, but emerging standards and protocols are helping to bridge this
gap. Blockchain interoperability frameworks are being developed to enable seamless interaction between blockchain platforms and legacy systems (Chen,
Xu, & Shah, 2020). By ensuring that blockchain systems can communicate with traditional databases and administrative systems, institutions can
gradually adopt blockchain without overhauling their entire IT infrastructure.

5.2 Policy Development and Regulation

5.2.1 Creating Legal and Regulatory Frameworks:

One of the main barriers to blockchain adoption in higher education is the lack of clear legal and regulatory frameworks. Governments and international
bodies need to establish comprehensive guidelines for the use of blockchain in educational contexts (Peters & Panayi, 2016). These regulations should
address issues such as data privacy, intellectual property protection, and the legal status of blockchain-based credentials.

The development of global standards for blockchain in education would ensure that blockchain credentials are universally recognized and verifiable,
facilitating student mobility and cross-border academic collaboration (Grech & Camilleri, 2017). Efforts such as the European Blockchain Partnership
and the Blockchain for Education Initiative are already working toward creating frameworks for the use of blockchain in higher education.

5.2.2 Addressing Data Privacy Concerns:

To comply with privacy regulations like the General Data Protection Regulation (GDPR) in Europe, institutions can explore the use of permissioned
blockchains or private blockchains, which restrict access to authorized users and offer more control over data management (Zyskind, Nathan, & Pentland,
2015). These solutions can ensure that sensitive student data is only accessible to relevant parties, while still maintaining the benefits of blockchain’s
security and transparency.

5.2.3 Developing Privacy-Preserving Techniques:

Privacy-preserving techniques, such as zero-knowledge proofs and secure multi-party computation, are emerging as ways to allow data to be verified on
a blockchain without revealing the underlying sensitive information (Narayanan et al., 2016). These cryptographic techniques can help ensure that
personal data, such as student grades and transcripts, are kept confidential while still allowing for the benefits of decentralized verification.

5.3 Institutional Collaboration and Training
5.3.1 Fostering Collaboration Among Institutions:

One of the most effective ways to address the challenges of blockchain adoption in higher education is through collaboration. Universities, government
agencies, and blockchain developers can work together to create shared solutions and frameworks for blockchain implementation (Chen et al., 2020). By
pooling resources and expertise, institutions can overcome the financial and technical barriers to adoption.

Blockchain consortiums in education, such as the Blockchain Education Alliance, are already facilitating this type of collaboration, helping institutions
to share best practices, pilot blockchain initiatives, and develop interoperable systems (Grech & Camilleri, 2017). By building these collaborative
networks, universities can adopt blockchain more effectively and at a lower cost.

5.3.2 Training and Education Programs:

Introducing blockchain into higher education requires not only technological readiness but also organizational change (Sharples & Domingue, 2016).
Universities need to invest in training programs for faculty, staff, and students to ensure that they understand how blockchain works and how it can be
used to improve educational processes.

By offering blockchain-related courses and professional development programs, institutions can build the internal expertise needed to manage and
maintain blockchain systems. Additionally, educating students on blockchain’s potential applications can help prepare the next generation of leaders for
a future where blockchain plays a prominent role in various sectors, including education, healthcare, and finance.
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5.4 Future Research Directions
5.4.1 Exploring Long-Term Impacts:

Future research should focus on exploring the long-term impact of blockchain technology on educational governance, student mobility, and the
credentialing system. While much of the current research focuses on short-term pilot projects, there is a need to investigate how blockchain can reshape
the structure of education over the next decade (Alammary, et al., 2019). Longitudinal studies could help identify the broader implications of blockchain
adoption, including how it affects institutional practices, student outcomes, and employer trust in blockchain-based credentials.

5.4.2 Addressing Ethical Concerns:
As blockchain technology becomes more widespread in education, ethical considerations around data ownership, surveillance, and the power dynamics

of decentralized systems need to be addressed (Li et al., 2020). Future research should explore how blockchain could impact the relationship between
students and educational institutions, particularly in terms of data autonomy and control.

6. Key Findings

Blockchain’s most promising application in higher education lies in credentialing and degree verification. The technology can provide students with
tamper-proof digital certificates that are easily verifiable by employers and other institutions (Chen, Xu, & Shah, 2020). This system reduces
administrative overhead and eliminates the risk of diploma fraud. However, challenges such as scalability and integration with existing systems make
large-scale deployment difficult. Many educational institutions, particularly those with legacy systems, are not yet ready to implement blockchain
solutions on a widespread basis (Li, Kang, & McDonnell, 2020).

In addition to credentialing, block chain’s potential extends to academic records and decentralized learning platforms. Blockchain can facilitate seamless
transfers between institutions by creating a permanent, verifiable record of student achievements, grades, and coursework. This system could also support
lifelong learning by allowing students to accumulate micro-credentials or badges over time (Garg & Gupta, 2019). However, the lack of standardized
protocols and interoperability between blockchain systems and existing educational technologies remains a critical barrier.

While blockchain’s transparency and security features are generally viewed as strengths, concerns about data privacy have emerged as significant
obstacles. Student data is sensitive, and educational institutions are legally and ethically obligated to protect it. Blockchain’s immutability raises questions
about how institutions can comply with data privacy regulations, such as the General Data Protection Regulation (GDPR), which grants individuals the
right to have their data erased (Zyskind, Nathan, & Pentland, 2015). Permissioned blockchain’s and privacy-preserving technologies like zero-knowledge
proofs offer potential solutions, but these technologies are still in their early stages and have not yet been widely adopted.

7. Implications for Higher Education Institutions

For higher education institutions, the potential benefits of blockchain technology are clear: streamlined administrative processes, enhanced credential
verification, improved record security, and greater student control over personal data. However, the costs and technical expertise required to implement
and maintain blockchain systems pose significant barriers, particularly for institutions with limited resources (Alammary et al., 2019). Collaboration
among universities, blockchain developers, and policymakers is essential to creating cost-effective, scalable solutions that can be integrated into existing
educational systems.

Moreover, blockchain’s transformative potential extends beyond administrative functions. By enabling decentralized learning platforms, blockchain can
disrupt traditional models of education, giving students greater control over their learning paths and records. This shift could lead to new forms of
credentialing, such as blockchain-based micro-credentials and certificates from multiple institutions (Grech & Camilleri, 2017). However, for blockchain-
based credentials to gain widespread acceptance, standardization is necessary to ensure that they are recognized and trusted by employers and educational
institutions around the world.

8. Critical Reflection

Despite its promise, blockchain’s adoption in higher education is still in its early stages, and many of the challenges it presents may take years to overcome.
The technology’s scalability issues, high energy consumption, and difficulty in integrating with legacy systems are significant barriers to implementation
(Peters & Panayi, 2016). Additionally, the lack of a clear regulatory framework for blockchain in education creates uncertainty, particularly regarding
data privacy and cross-border collaboration.

The ethical implications of blockchain in education must also be considered. As blockchain decentralizes control over data, questions arise about the
power dynamics between students, institutions, and third-party service providers. Who owns the data, and who is responsible for ensuring its accuracy
and security? These issues must be addressed to ensure that blockchain is implemented in a way that benefits all stakeholders, particularly students.
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9. Opportunities for Future Research

Future research should explore the long-term impacts of blockchain adoption on educational governance, credentialing systems, and the student
experience. While pilot projects have demonstrated the technology’s potential, there is little empirical data on how blockchain might affect institutional
practices and student outcomes in the long run (Chen et al., 2020). Additionally, more research is needed to develop privacy-preserving technologies that
allow for secure data sharing while complying with data protection regulations.

There is also a need for research into the ethical and societal implications of blockchain in education. As blockchain enables new forms of decentralization,
the role of traditional educational institutions may evolve, potentially leading to more flexible and personalized learning environments (Kshetri, 2017).
However, this shift could also exacerbate inequalities in access to educational resources and credentials, particularly for students from underrepresented
or disadvantaged backgrounds.

10. Conclusion

Blockchain technology presents transformative potential for higher education, particularly in areas such as credentialing, academic record management,
decentralized learning, and intellectual property protection. Its core features, decentralization, immutability, transparency, and enhanced security, offer
solutions to longstanding challenges in the education sector, such as diploma fraud, inefficient administrative processes, and the secure management of
student data.

However, the adoption of blockchain in higher education also faces significant challenges. Technical issues such as scalability, high energy consumption,
and the difficulty of integrating blockchain with existing legacy systems remain major barriers. Additionally, legal and regulatory uncertainties,
particularly around data privacy and compliance with laws like the General Data Protection Regulation (GDPR), pose risks that institutions must carefully
navigate. The cost of implementing blockchain systems, both in terms of infrastructure and the need for specialized expertise, also limits its accessibility,
especially for smaller institutions.

Despite these obstacles, blockchain holds great promise if these challenges can be addressed through technological advancements, such as the
development of more efficient consensus mechanisms and privacy-preserving technologies. Collaboration among educational institutions, blockchain
developers, and policymakers is essential for creating standards and frameworks that will allow blockchain to be implemented on a wider scale.

Future research should focus on long-term studies exploring the impact of blockchain on educational governance, the development of privacy-preserving
solutions, and the ethical implications of decentralizing control over student data. As blockchain technology continues to evolve, it has the potential to
reshape the education landscape, offering more secure, efficient, and learner-centered systems.

In conclusion, while blockchain in higher education is still in its early stages, its potential to improve the security, transparency, and efficiency of
educational processes is clear. Institutions that take proactive steps to address the challenges of implementation will be well-positioned to benefit from
the transformative power of blockchain in the years to come.
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