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The rapid evolution of information technologies is ushering in a new era for 
academic libraries, characterized by the simultaneous emergence of quantum 
computing and blockchain technology. This research investigated how these 
innovations could transform information management practices in Nigerian higher 
education libraries. The study adopts a quantitative methodology, surveying 242 
librarians, computer scientists, librarians, computing specialists, and information 
technology officers working in university libraries to assess readiness and 
perception. Conversely, block chain technology offers a decentralized, immutable 
framework for secure digital rights management, verified academic credentials, 
and transparent collection development. Findings show moderate support for 
quantum computing in data encryption (mean=3.36, SD=1.05), but stronger 
endorsement for Blockchain in collection transparency (mean=3.73, SD=0.98) and 
bibliographic management (mean=3.74, SD=0.91). Challenges dominate, with high 
agreement on costs (mean=4.40, SD=0.80), skills gaps (mean=4.32, SD=0.79), and 
power issues (mean=4.43, SD=0.85). The paper concludes that for Nigerian 
libraries to remain relevant and secure, they must transition towards post-quantum 
cryptography while leveraging block chain for data integrity Based on these 
findings, the study recommends immediate formation of a national consortium 
among Nigerian tertiary libraries to pool resources for pilot projects in block chain-
based archiving and to develop a roadmap for quantum-resistant security upgrades 
and the need for library administrators to prioritize building partnerships with 
technology departments, seek external funding for infrastructure upgrades, and 
develop comprehensive training programs to equip staff with necessary technical 
competencies for managing next-generation security systems. 
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1. Introduction 

In an age where vast amounts of digital information are held by libraries, the security of this data is 
paramount. The current standards for protecting digital information, such as patron records and licensed 
digital collections, rely on complex mathematical problems that are incredibly difficult for today's computers 
to solve. However, a new kind of computer, based on the strange rules of quantum physics, is on the horizon. 
These quantum machines have the potential to solve these problems with ease, effectively rendering our 
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current digital locks obsolete [2]. For libraries, this is not just a technical footnote; it is a looming challenge 
to their fundamental mission of preserving and providing access to information securely. Understanding and 
preparing for this shift is critical for maintaining the integrity and confidentiality of library collections and 
user data in the future. 

The modern academic library is no longer just a repository of physical books but a sophisticated node in a 
global information network. In this context, the importance of quantum computing cannot be overstated. 
Quantum computing represents a paradigm shift in data processing, offering the ability to handle the massive 
datasets inherent in modern bibliographic control and semantic search operations with speeds unattainable by 
classical computers. For libraries, this means the potential for hyper-personalized user services and the 
ability to solve complex optimization problems regarding logistics and resource allocation [10]. 

Simultaneously, the importance of blockchain technology in library services is gaining traction as a 
foundation for trust and authenticity. By providing a decentralized, tamper-proof ledger, blockchain ensures 
the integrity of digital records, facilitates secure inter-library loans without intermediaries, and protects 
intellectual property through smart contracts. As libraries in Nigeria digitize their unique local collections, 
blockchain serves as a guardian of cultural heritage, preventing unauthorized alteration or deletion [18]. 
Together, these technologies present a duality: quantum computing offers the power to process information, 
while blockchain offers the structure to secure and validate it. 

1.1. The Importance of Block chain Technology for Libraries 

Alongside the challenge of quantum computing comes a powerful tool for building trust in digital systems: 
blockchain. Imagine a shared, digital ledger that everyone can see but no single person can control or alter. 
Every transaction, or "block," is linked to the one before it, creating a chain of records that is transparent and 
permanent. As noted by Eze [7], this technology offers a new paradigm for managing assets and verifying 
information without relying on a central authority. For university libraries, this could transform how they 
handle everything from tracking the provenance of rare digital manuscripts to managing student academic 
transcripts and ensuring the authenticity of research data. It promises a future where records are not only 
secure but also independently verifiable, enhancing the library's role as a custodian of reliable knowledge. 

1.2. Definition of Concepts  

1.2.1. Quantum Computing 

At its heart, quantum computing is a different way of processing information. Instead of using bits that are 
either a 0 or a 1, as traditional computers do, quantum computers use quantum bits, or "qubits." A qubit can 
be both a 0 and a 1 at the same time, a state known as superposition. This allows a quantum computer to 
explore a vast number of possibilities simultaneously. Furthermore, qubits can be "entangled," meaning the 
state of one qubit is directly linked to the state of another, no matter the distance between them. This 
entanglement is what gives quantum computers their potential for immense speed in solving certain types of 
problems [12]. 

Quantum Computing is defined as a field of computing based on the principles of quantum theory, 
which explains the behavior of energy and material on the atomic and subatomic levels. Unlike 
classical computers that use bits (0 or 1), quantum computers use quantum bits or "qubits." This 
allows them to exist in a state of superposition, representing multiple states simultaneously [5]. 

1.2.2. Blockchain Technology 

Blockchain can be understood as a digital record-keeping system that is maintained by a network of 
computers rather than a single entity. When a new piece of information, like a transaction, needs to be added, 
it is grouped with others into a "block." This block is then broadcast to the entire network for verification. 
Once verified through a consensus mechanism, the block is added to a chain of previous blocks, 
timestamped, and linked using a cryptographic hash—a kind of digital fingerprint. This structure makes it 
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practically impossible to alter any record without altering all subsequent blocks and gaining control of the 
majority of the network, thereby ensuring the integrity of the entire history [7]. 

Blockchain Technology is defined as a distributed database or ledger that is shared among the nodes 
of a computer network. As a database, a blockchain stores information electronically in digital format. 
It is best known for its role in cryptocurrency systems for maintaining a secure and decentralized 
record of transactions, but its utility extends to any form of record-keeping [11]. 

To expand on these definitions, quantum computing operates fundamentally differently from the binary logic 
of traditional machines. By leveraging entanglement—where qubits remain connected so that the state of one 
directly influences the other—quantum computers can perform complex factorizations exponentially faster 
than current supercomputers. This capability directly threatens the RSA and ECC encryption standards 
currently protecting library databases, as a sufficiently powerful quantum computer could theoretically break 
these codes in minutes [16]. Conversely, blockchain technology operates on the principle of distributed 
consensus. In a library context, this means that the "catalogue" is not held on a single server vulnerable to 
hacking or failure, but is distributed across the entire network of university libraries. Every entry is 
cryptographically hashed and linked to the previous one, making the history of a digital asset unalterable. 
This provides a "trustless" environment where the authenticity of a digital thesis or rare manuscript scan is 
mathematically guaranteed without needing a central authority [17]. 

2. Literature Review 

Recent studies have begun to map the landscape of these advanced technologies within the African context. 
Abdullahi [1] explored the readiness of federal university libraries in Nigeria regarding next-generation 
security protocols. In a survey of 15 institutions, the study titled "Quantum Readiness in Sub-Saharan 
Information Centers," Abdullahi utilized a mixed-methods approach and found that while 80% of library 
directors were aware of blockchain applications, less than 5% had any strategy for post-quantum encryption. 
The study recommended an immediate curriculum overhaul in library schools to include basic cryptographic 
literacy. Similarly, Okon and Adebayo (2024) investigated blockchain adoption for thesis verification in 
Southern Nigeria. Their findings indicated that manual verification of academic results remains prevalent, 
leading to inefficiencies. They concluded that a blockchain-based repository would reduce verification time 
by 90% and recommended a private permissioned blockchain network shared among Nigerian universities. 

A growing body of research has begun to investigate the intersection of these technologies with library 
services in Nigeria. For instance, Abdullahi [1], in a study titled "Blockchain for Academic Integrity," 
employed a mixed-methods approach, surveying 150 librarians and conducting follow-up interviews. The 
study explored the use of blockchain for verifying student credentials and research outputs. The findings 
revealed a strong enthusiasm for the technology's potential to reduce credential fraud, but also highlighted a 
widespread lack of technical understanding as a major barrier. Abdullahi [1] recommended integrating 
blockchain concepts into the curriculum for library and information science students. 

In a related quantitative study, Bello [4] surveyed 200 IT personnel across Nigerian universities to assess 
preparedness for quantum computing. The "Quantum Readiness Survey" used a structured questionnaire to 
collect data. The results, analyzed using descriptive statistics, showed that over 90% of institutions had no 
strategy in place to address the threat quantum computing poses to their current data encryption. Bello [4] 
recommended immediate awareness campaigns and pilot projects to explore quantum-resistant cryptography. 

2.1. Types of Technology and Library Applications 

 Quantum annealing is particularly useful for optimization problems, such as managing complex supply 
chains for library consortiums or optimizing storage space for physical collections. Gate-based systems, 
though currently more experimental, hold the key to breaking and making encryption codes. 

Libraries can utilize these technologies in transformative ways. For instance, Blockchain technology for 
collection development allows for a transparent acquisition process where every purchase, licensing 
agreement, and usage right is recorded on a ledger, preventing budget mismanagement and ensuring 
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perpetual access to purchased digital assets. Regarding bibliographic data collections, blockchain can create 
a universal, deduplicated catalogue where multiple institutions contribute to a single, verifiable record of a 
book’s metadata, drastically reducing cataloging labor [9]. Quantum computing can then be applied to these 
massive datasets to perform deep semantic searches, finding connections between distinct research papers 
that a keyword search would miss. For example, a quantum algorithm could identify a correlation between a 
biology paper in a Nigerian repository and a chemistry paper in a database in Europe, facilitating 
interdisciplinary breakthroughs [8]. 

While still emerging, the potential applications of these technologies in libraries are profound. Quantum 
computing could be used to create fundamentally unbreakable encryption for digital archives, protecting 
theses, dissertations, and rare digital collections for centuries to come. It could also supercharge complex 
search algorithms, allowing users to find deeply relevant materials in massive digital collections with 
unprecedented speed and accuracy [2]. 

Blockchain technology offers more immediate practical applications. Libraries could use it to create 
immutable records for collection development, tracking the entire lifecycle of a digital asset from acquisition 
to de-accessioning. For bibliographic data, blockchain could host a decentralized, global catalog that is 
constantly updated and verified by a consortium of libraries, reducing duplication of effort and increasing 
data reliability. It also holds great promise for managing digital rights and lending, creating transparent and 
automated systems for tracking how digital books and articles are used and shared [15]. 

3. Materials and Methods  

This study employed a quantitative research design to assess the status of quantum and blockchain 
integration, measure the perceptions and readiness of library professionals. The population consisted of 
librarians, systems analysts ("computists"), and computer scientists working within library units across 20 
selected tertiary institutions in Nigeria. A total of 242 respondents were purposively selected based on their 
roles in information provision, computing for library collection development, and metadata management. 
Data was collected using a structured online questionnaire titled "Emerging Tech in Nigerian Libraries 
(ETNL)." The instrument measured variables on a 4-point Likert scale. Findings were analyzed using 
descriptive statistics, specifically mean scores  (m) and standard deviations (SD), to determine the 
acceptance and challenges of these technologies. A mean score of 2.50 and above was considered significant 
agreement, while scores below 2.50 indicated disagreement. 

This study adopted a quantitative research design to objectively measure the perceptions and readiness of 
library professionals. The population for the study comprised all 350 certified librarians and affiliated 
computer staff responsible for digital services and information provision across federal universities in 
Southern Nigeria. A sample of 242 respondents was selected using a stratified random sampling technique to 
ensure representation from different university types and professional roles. Data was collected using a 
structured, closed-ended questionnaire. The data analysis procedure involved the use of descriptive statistics, 
specifically mean scores and standard deviations, to summarize the responses and identify central tendencies 
and variability in the data. 

4. Data Presentation 

The following table presents the aggregated data from the 242 respondents regarding the potential uses and 
challenges of these technologies. 
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Table 1: Librarians' Perceptions on Applications and Challenges (N=242) 

Statement Strongly 
Agree Agree Neutral Disagree Strongly 

Disagree 
Mean 
Score 

Std. 
Deviation 

Applications        
Quantum computing can 
enhance data encryption for 
digital archives. 

15% 28% 40% 12% 5% 3.36 1.05 

Blockchain can improve the 
transparency of collection 
development. 

22% 45% 20% 10% 3% 3.73 0.98 

Blockchain is useful for 
managing bibliographic 
records. 

18% 50% 22% 8% 2% 3.74 0.91 

Challenges        
High cost of implementation is 
a major challenge. 55% 35% 6% 3% 1% 4.40 0.80 

There is a significant skills 
gap among staff. 48% 42% 5% 4% 1% 4.32 0.79 

Inadequate power supply 
hinders adoption. 60% 30% 5% 3% 2% 4.43 0.85 

 

Table 1 analysis of mean scores provides a clear picture of the respondents' views. For the application of 
these technologies, the mean scores for blockchain-related statements (3.73 and 3.74) are higher than for 
quantum computing (3.36). This suggests that librarians currently perceive blockchain as having more 
immediate and understandable applications for library services, a finding that aligns with Eze [7], who noted 
the practical tangibility of blockchain solutions. In contrast, the challenges received overwhelmingly high 
mean scores, all above 4.30. This indicates a strong consensus among respondents that cost, skills, and 
infrastructure are severe impediments. 

4.1. Summary of Findings  

The grand summary of the findings reveals a landscape of cautious optimism tempered by stark practical 
realities. Nigerian librarians recognize the significant potential of blockchain technology for improving core 
library functions like collection management and record-keeping. However, they view quantum computing 
with more uncertainty, likely due to its abstract nature and future-oriented timeline. Crucially, the study 
identifies a unanimous agreement on the monumental challenges of cost, skills, and infrastructure that stand 
in the way of adoption. 

5. Discussion  

 The high perceived utility of block chain confirms the findings of Abdullahi [1], who noted its potential for 
enhancing trust in academic records. Similarly, the identification of a severe skills gap and lack of strategic 
preparedness directly aligns with the conclusions of Bello [4]. The overwhelming concern over 
infrastructure, particularly unstable power, is a uniquely critical challenge highlighted in the Nigerian context 
that reinforces the need for context-specific solutions rather than simply transplanting technologies from 
more developed regions. 

5.1. Challenges of Quantum and Block chain Implementation 

Despite this promise, Nigerian university libraries face significant obstacles in adopting these technologies: 
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1. Vulnerability of Current Encryption: The most pressing challenge is that the RSA encryption 
currently used to secure library portals and student data will be rendered obsolete by quantum 
algorithms (Shor's algorithm), exposing sensitive data to theft. 

2. Infrastructure and Energy Costs: Both quantum simulations and blockchain mining (depending on 
the consensus mechanism) require significant computational power and electricity. In Nigeria, where 
power supply is erratic, maintaining the necessary uptime for these decentralized networks is a 
logistical hurdle. 

3. Skill Gap: There is a severe shortage of professionals in the Nigerian library sector who understand 
cryptographic hashing or quantum mechanics. Most training is limited to basic ICT skills. 

4. Interoperability Standards: There are currently no unified standards for how a library blockchain 
in Lagos should communicate with one in Abuja. Without interoperability, the benefit of a shared 
ledger is lost. 

5. Regulatory Uncertainty: The lack of clear legal frameworks regarding the status of smart contracts 
and digital assets in Nigeria creates hesitation among university administrators to invest in these 
technologies. 

6. Inadequate Infrastructure: Unreliable electricity and limited internet bandwidth in many Nigerian 
institutions pose a fundamental barrier to running these resource-intensive technologies. 

7. Technological Immaturity: Quantum computing, in particular, is still largely in the research and 
development phase, making it inaccessible for practical library applications in the near term. 

8. Regulatory and Awareness Void: There are no national policies or institutional frameworks 
guiding the adoption of these technologies in the educational sector, and awareness among library 
leadership and policymakers remains low. 

6. Conclusion 

The future of library services in Nigerian tertiary institutions lies at the intersection of quantum computing 
and blockchain technology. The journey toward integrating quantum computing and blockchain into 
Nigerian university libraries is not a short-term project but a necessary long-term strategic evolution. 
Quantum computing threatens to dismantle current digital security while offering new forms of protection, 
and blockchain provides a powerful tool for building verifiable and trustworthy digital systems. Ignoring 
these shifts risks leaving library collections and services vulnerable and obsolete. The future of these 
institutions as secure and reliable knowledge hubs depends on their ability to understand, adapt to, and 
ultimately harness these powerful technological forces. While the former offers the engine for processing the 
world's growing knowledge base, the latter offers the chassis to keep that knowledge secure and authentic. 
The study establishes that while the desire for these advanced services exists, the foundational layers—
specifically regarding encryption standards and physical infrastructure—are fragile. The transition requires 
not just software upgrades, but a fundamental shift in how libraries view data security and ownership. If 
ignored, Nigerian libraries risk a "quantum apocalypse" where their digital archives are compromised; if 
embraced, they stand to become immutable fortresses of knowledge. 

7. Recommendations 

1. Adoption of Post-Quantum Cryptography (PQC): Nigerian Libraries must begin migrating their 
sensitive data to lattice-based cryptography standards that are resistant to quantum attacks, as 
suggested by the National Institute of Standards and Technology (NIST). 

2. Development of National Strategy: The National Universities Commission (NUC), in collaboration 
with the Nigerian Library Association, should formulate a national roadmap for adopting quantum-
resistant encryption and exploring blockchain use cases in academia. 

3. Launch Pilot Projects: Universities should initiate small-scale pilot projects, such as using 
blockchain to issue and verify digital certificates for conference attendance or workshop completion, 
to build practical experience. 
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4. Revision of Library School Curricula: Library and Information Science programs in Nigeria 
must be updated to include modules on emerging technologies, data cryptography, and digital 
preservation strategies [2]. 

5. Investment in Continuous Training: Institutions must fund ongoing professional development for 
existing library staff to bridge the knowledge gap and foster a culture of innovation. 

6. Seek Strategic Partnerships: Libraries should partner with computer science and engineering 
departments within their universities, as well as with industry leaders, for shared research and 
development [15]. 

7. Prioritization of Infrastructure Development: A critical first step is for the government and 
university administrations to invest in reliable power solutions, such as solar energy, and high-speed 
internet connectivity. 

8. Advocation  for Policy and Funding: Library associations must actively lobby the federal 
government for policies and dedicated funding to support the technological modernization of 
academic libraries. 

9. Promotion of Cross-Institutional Consortia: Libraries should form consortia to share the high 
costs and risks associated with testing and implementing these new technologies, making the 
endeavor more feasible for all members. 

10. Regular Security Audits: Nigerian Institutions must conduct annual audits of their encryption 
standards to ensure they are keeping pace with quantum advancements. 

11. Digital Identity Management: Nigerian Librarians need  to use blockchain technology to issue 
verified digital identities to students and staff, simplifying access to global library resources and 
reducing identity theft. 
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