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bstract. Aim: The paper examined the university library in the Fourth Industrial Revolution 
(4IR) and the preconditions for achieving and sustaining the same in Nigeria. 4IR is charac-
terized by a level of automation, deployment of emerging technologies and artificial intelli-
gence, internet connectivity and accessibility to the global information network, subscription 
to reputable online databases, quality and comprehensive collection in diverse formats, 
preponderance of digital natives among patrons, increased demand for seamless access 
to online resources and virtual operations, new library spaces (learning commons, research 
commons and makerspace), open scholarly communication, research data management, 
social mediation applications, digital curation and preservation. The challenges militating 
against effective crystallization of 4IR university libraries include: financial constraints, inad-
equate infrastructure, resistance to change, inadequate skills and competencies, security 
and intrusion issues, lack of exposure to international standards. 

onclusions: The paper recommended the following as requisite panacea: leadership, 
demonstrating and justifying returns on investment, benchmarking practices, anti-intrusion 
and back-up systems, adequate power supply and bandwidth, endowment and corporate 
social responsibility, indigenous library management software, and capacity building initiatives.

Introduction 

The library is the heart and life-line of any citadel of learning. The quality of 
scholarship is predicated on the robustness, availability, and utilization of library 
resources. A robust university library is central to birthing astute graduates and 
ensuring global competitiveness in scholarship and research. Libraries represent 
man’s most successful attempt at democratizing knowledge; hence, it is said “any 
people that is starved with knowledge will suffer intellectual malnutrition, stagnation 
and atrophy”. The latent potential/possibility is such that the perspective and culture 
of a people can be altered by the activities of libraries. 

The moment we persuade the students to cross the threshold into a library, 
we have changed their lives forever, and for the better1. It is the realization of the 
foregoing that made Sheldon (2013) opine that libraries store the energy that fuels 
the imagination and they open up windows to the world and inspire us to explore 
and achieve, thus contributing to improving the quality of our lives2. Dewane (2010) 
noted that libraries are invaluable resources for individuals committed to advance-
ment through self-education3. It was the recognition of this incontrovertible fact that 
prompted Andrew Carnegie to invest massively in library development across the 
globe. Carnegie described the library as providing access to “the precious treasures 

1 B. Obama, Quotable Quote, [in:] GoodReads [online], [available 18 V 2021]. Available on the World Wide Web: 
https://goodreads.com/quotes/200568-at-the-moment-that-we-persuade-a-child-any-child.

2 S. Sheldon, Quotable Quote, [in:] GoodReads [online], [available 18 V 2021]. Available on the World Wide Web: 
https://www.goodreads.com/quotes/339370-libraries-store-the-energy-that-fuels-the-imagination-they-open.

3 D. Dewane, Libraries Across Africa: Information Access for the Largest Number, at the least cost. A plan Action 
for social Innovation submitted to Grain further support from the Evoke Network and The world Bank Institute, 
[in:] GlobalGiving [online], [available 18 V 2021]. Available on the World Wide Web: https://www.globalgiving.org/
pfil/5993/projdoc.pdf. 
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of knowledge and imagination through which youth may ascend” as well as alluding 
to it as foundational in his rise out of poverty4. The extent to which people will be 
creative, informed, knowledgeable, and instrumental to national development “will 
be determined by the availability and the content of the library services in their 
immediate locality”5.

Professor Toye (1985), a one-time Vice-Chancellor of the University of Ilorin, 
once remarked, “if we have no laboratories and we lack the funds to recruit lectur-
ers, the enterprise of teaching and learning in universities could continue if we had 
a well-stocked and up-to-date library”6. This is not to make light of the usefulness 
of the other arms of the university system, but to underscore the utility and omni-
bus nature of the university library. It was when the Nigerian universities started 
playing semantics and paying lip service to library development that mediocrity 
and “banking education” became the order of the day leading to the emergence of 
unemployable graduates. It is gratifying, however, to note that the introduction of 
the Tertiary Education Trust Fund (TETFUND) is revitalizing the lost glory. Modern 
ICT-driven (ITC – information and communication technologies) and well-stocked 
libraries with adequate space and conduciveness are a non-negotiable imperative 
for outstanding teaching, learning, and research. 

The National Universities Commission understands the indispensability 
of a university library to quality education and thus places high premium on its 
adequacy in content and requisite facilities as well as the conduciveness of the 
general ambience. The criteria for the evaluation or accreditation of programs in 
the Nigerian universities revolve around the following parameters: staffing (32%), 
academic content (18%), physical facilities (27%), library (18%), funding (3%), 
and employer’s rating (2%). For a full accreditation status, a program is required 
to score 70% and above in the library component7. University libraries are, there-
fore, pivotal to learning and research. The university library ensures that the entire 
university community has unfettered access to comprehensive and current learning 
resources in various formats.

The quality of a university library should be measured on the basis of how 
well it contributes to the achievement of “the vision, mission and values of the 
university, in developing and supporting information literate learners to discover, 
access and use information effectively for academic success and lifelong learning”8.

Momodu (2015), citing Oyegunle (2013), posited that university libraries exist 
primarily to support the mission of their parent institutions by generating knowledge 
and empowering the patrons with such a knowledge in order to serve the society 

4 T. Augst, Thomas, American libraries and Agencies of Culture, [in:] The libraries as Agencies of culture, ed. T. Augst 
and W. Wilgand, Madison 2001, p. 5.

5 C. Nkiko, Running and Maintaining an ICT-Based library in a Developing Economy: The Covenant University 
Experience, Journal of Library and Information Science, vol. 6: 2008, no. 2, pp. 22-34.

6 R. Olorunsola, Library Development In a Private University: The First Seven Years, [in:] Change and Choice: The 
Development of Private Universities in Nigeria, ed. A. U. Osagie, Benin City 2009.

7 National University Commission, Manual of Accreditation procedures for Academic programmes in Nigerian 
Universities [online], 2012, [available 18 V 2021]. Available on the World Wide Web: https://docplayer.net/17891671-
Manual-for-accreditation-procedures-of-academic-programmes-in-nigerian-universities-map.html.

8 Commission for Higher Education, Standards and Guidelines for University libraries in Kenya [online], 2012, 
[available 17 V 2021]. Available on the World Wide Web: https://dokumen.tips/documents/standards-and-guidelines-
for-university-libraries-in-kenya-standards-and-guidelines.html.. 
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and advance the wellbeing of mankind9. It serves complementary purposes of 
supporting the curriculum of the university and the research of its faculty and stu-
dents. Libraries are not only repositories of knowledge but also dispensers of such 
a knowledge. A robust university library provides a platform to concretize issues 
raised in the lecture rooms resulting in the development of the virtue of self-enquiry, 
exploration, and experimentation. It provides a mechanism that facilitates the flow of 
information from its sources to any point where it can be utilized. The virtual library 
component mitigates the challenge of the digital divide, thus providing equitable 
access to the global information network for outstanding scholarship irrespective 
of the geographical location and the socio-economic status. World-class university 
library facilitates the attraction and retention of international scholars and students 
as they are assured of availability of comparable metropolitan learning ambience 
for effective scholarship.

The Fourth Industrial Revolution (4IR) era is characterized by digital revolu-
tion, knowledge-economy, heightened globalization, internationalization of higher 
education, information explosion, and emerging labor markets. This era has revo-
lutionized all professions, institutions, operations, cultures. “Digital technologies are 
now regarded as critical catalyst for improving, supporting, extending teaching and 
creative learning in higher education across the globe”10. The resultant new digital 
modes of teaching and learning have given birth to a blended classroom model. 
This is a combination of learning in the form of watching video lectures, listening 
to podcasts, perusing enhanced e-book contents, online collaboration with peers, 
and face-to-face classroom lectures. The 4IR and its ever evolving intricacies and 
environment have altered the landscape of the university system including the 
university library.

The 4IR university library is a hybrid library that brings together the best of 
the physical and the digital to create learning hubs. Some of the distinctive features 
include: preponderance of digital natives among patrons, increased demand for 
seamless access to online resources, virtual operations, e-library services, online 
scholarly communication, mobile technologies, social mediation application, digital 
curation and preservation11.

In view of the pervasiveness of technology, the limitless scope of the Internet 
and World Wide Web for retrieving information for researchers who hitherto relied 
on the traditional library catalogue, the information seeking behavior of an average 
person has changed. The usual first point of call for information seekers in the 4IR 

9 O. Momodu, Academic Library in Nigeria: Yesterday, Today and Tomorrow, American Journal of Social Sciences, 
vol. 3: 2018, no. 4, pp. 115-119.

10 S. Bell, L. Dempsey, B. Fister, New Roles for the Road Ahead: Essays commissioned for the ACRL’s 75th 
Anniversary, [in:] American Library Association [online], 2015, [available 17 V 2021]. Available on the World Wide 
Web: http://www.ala.org/acrl/sites/ala.org.acrl/files/content/publications/whitepapers/new_roles_75th.pdf; K. Brown, 
K. Malenfant, Academic library contribution to student success: Document practices form the field, [in:] Association 
of College and Research Libraries [online], 2015, [available 17 V 2021]. Available on the World Wide Web: http://
www.ala.org/acrl/sites/ala.org.acrl/files/content/issues/value/contributions_report.pdf; L. Johnson, B. S. Adams, 
V. Estrada, A. Freeman, NMC Horizon Report: 2015 Higher Education Edition, Austin 2015; R. M. Mabweazara, 
The 21st century Academic Library. The case of three state universities in Zimbabwe, Unpublished PhD Thesis, 
University of the Western Cape, Bellville, South Africa [online], [available 17 V 2021]. Available on the World Wide 
Web: https://etd.uwc.ac.za/handle/11394/6466. 

11 M. Regalado, M. A. Smale, “I Am More Productive in the Library Because It’s Quiet”: Commuter Students in the 
College Library, College & Research Libraries, vol. 76: 2015, no. 7, pp. 899-913.
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is the Internet12. The perceived threat of the Internet to the physical library and the 
heightened demand for meeting the expectations of the digital natives (ICT-savvy 
clientele) who expect services that favorably competes with Google, Amazon, and 
other retrieval systems necessitate the urgent need to leverage on the trends and 
opportunities provided by the 4IR university library system.

Current Trends and Opportunities

It would amount to backwardness, obsolescence, and stagnation for any 
university library not to be in a haste to mainstream to current trends and opportu-
nities fostered by the dynamic forces of emerging technologies and other compel-
ling characteristics of the 4IR. The discussion of current trends and opportunities 
includes the following: 

Artificial Intelligence and Robotics 

The 4IR university is witnessing a tremendous deployment of Artificial In-
telligence (AI) technologies to facilitate an extensive and wide variety of services 
and resources to meet the need of service excellence and user satisfaction of the 
sophisticated library patrons of the century. The adoption of artificial intelligence 
applications helps the university library to mitigate threats of other retrieval systems 
and provide services that surpass that of Google search. Liu (2010) provided an 
almost exhaustive literature review on the utilization of AI and robotics to enhance 
the quality of services in the university library. The activities include automated 
indexing and abstracting, expert system reference services, cataloging, and 
classification. The libraries now have automated storage and retrieval systems, 
autonomous shelf reading robots, telepresence and humanoid robots, Chatbots 
and voice activated systems. Different robots are deployed for internal operations 
as well as public services13. The new Chatbot technology is increasingly allowing 
automated conversations between library patrons and a machine. This helps to 
move the desired materials at a very fast speed, navigate through the vast library 
digital and physical holdings with ease. This allows for extended opening hours 
of both in-person and online services. There is also the speech-to-text-to-speech 
service. A library patron explains to the robot their information need and it uses 
machine-made indexes to locate potential contents. Then the robot summarizes 
those contents in seconds, reads the summary, and has the patron determine 
whether it is relevant for their purpose14. 

12 K. N. Rao, K. Babu, Role of Librarian in Internet and World Wide Web Environment, Information Science, vol. 4: 
2001, no. 1, pp. 24-28; S. Coffman, The Decline and Fall of the Library Expire, Searcher [online], vol. 20: 2012, no. 
3, [available 17 V 2021]. Available on the World Wide Web: https://www.infotoday.com/searcher/apr12/Coffman--
The-Decline-and-Fall-of-the-Library-Empire.shtml; C. Nkiko, Catalogue 2.0 and Resources Description & Access 
(RDA), [in:] Paper presented at NCA Information Technology Section Workshop, October 7-11, 2013, 2013, p. 11.

13 Call for Papers — Satellite Meetings. Information Technology Section, [w:] IFLA [online], [available 18 V 2021]. 
Available on the World Wide Web: https://2019.ifla.org/cfp-calls/information-technology-section/. 

14 A. S. Brede, 7 Ways AI will charge University libraries, [in:] Linkedin [online], 2018, [available 17 V 2021]. Available 
on the World Wide Web: https://www.linkedin.com/pulse/7-ways-ai-change-university-libraries-anita-schj%C3%B8ll-
brede.
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New Library Spaces

The libraries in the 4IR provide a welcoming, conducive, secure, serene, 
aesthetic, common space that is technologically enabled and engenders inspiration, 
reflection, creativity, innovation as well as exchange of ideas. The modern libraries 
are expected to reconfigure their physical spaces to suit current realities of foster-
ing learning, sharing, communication, and collaboration. The new library spaces 
must include: learning commons, research commons, and makerspaces. Learning 
common is a departure from the silent and individual learning arrangement toward 
the inclusion of supportive and communal environment that allows for a group 
study by like-minded persons, dealing with similar issues and related problems15. 
Research common is dedicated to postgraduate students and researchers. The 
space consists of technological resources, seminar rooms, teleconferencing facil-
ities, areas for discussion and relaxation as well as those offering services which 
directly support research endeavors16. Makerspace is a physical location where 
people gather to share resources, knowledge, work on projects, access materials 
and tools, network and build. It is an open environment for the expression of cre-
ativity and innovations17. It provides a platform for hands-on interactivity, training, 
teamwork, incubation of ideas, and mentoring leading to skills acquisition, and 
product development.

Robust Hybrid Library Collection

The 4IR university library at the moment is predominantly hybrid, integrating 
the traditional and the digital as one; there is no awareness of any absolutely digital 
university library in existence across the globe18. The global best practice for col-
lection development is providing a broad range of contents in formats accessible 
to the broadest possible spectrum of end users19. It is principally the responsibility 
of the university library in consultation with respective academic departments to 
ensure balanced and robust collection development based on predetermined pol-
icies. Content is king; hence, the value of the university library is measured by the 
quality, diversity, and size of its collection. It is imperative, therefore, that the library 
provides to all academic programs varied, authoritative, up-to-date, and excellent 
scholarly materials to support the university’s overall goals of delivering high quality 
education. Libraries as gateways to knowledge now subscribe to electronic data-
bases containing a plethora of electronic books and journals as well as facilitating 

15 R. Applegate, The library is for studying: student preferences for study space, The Journal of Academic Librarianship, 
vol. 35: 2005, no. 4, pp. 341-346; R. Houlihan, The Academic library as congenial space: more on the saint Mary’s 
Experience, New Library World, vol. 100: 2005, no. 1-2, pp. 7-15.

16 A. Balci, The changing context of Educational Administration and its effects on Educational Administration of 
Postgraduate Programmes, Education and Science, vol. 36: 2011, no. 162, pp. 196-208; R. M. Mabweazara, op. cit.

17 Y. Noh, A study on creating and managing makerspaces in libraries, Korean Society for Information Management, vol. 
31: 2014, no. 1, pp. 53-76; M. Lotts, Implementing a Culture of Creativity: Pop-up Making Spaces and Participating 
Events in Academic Libraries, College & Research Libraries News, vol. 76: 2015, no. 2, pp. 72-75. 

18 C. Oppenheim, D. Smithson, What Is the Hybrid Library?, Journal of Information Science, vol. 25: 1999, no. 2, 
pp. 97-112.

19 Guidelines for Media Resources in Academic libraries, [in:] American Library Association [online], 2018, [available 
17 V 2021]. Available on the World Wide Web: http://www.ala.org/acrl/standards/mediaresources. 
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access to the global information networks and curated information resources such 
as videos, case studies, company profiles, magazines, thesauri, and so on.

Virtual Operations and Full Automation

Bibliographic records of the University Library holdings are held in a digitized 
format and made accessible through remote login from anywhere and anytime 
in the world. This is made possible due to automation using web-based library 
management software, thus providing the most robust virtual library platform. The 
Web Online Public Access Catalogue now replaces the traditional card catalogue. 
The availability of WebPAC is a distinguishing feature of modern libraries. “It is 
about remote login to the library catalogue on the cyberspace through a Uniform 
Resource Locator” (URL). It helps in guaranteeing borderless library services. Virtual 
library provides access to databases containing electronic books, journals, theses, 
dissertations, alert services, electronic document delivery, online transactions such 
as renewal of loans, reserving items, booking rooms and equipment, online chat 
services and online tutorials.

Corollary to virtual operations is the issue of full automation of library rou-
tines and processes. The installation of automatic doors, Telelift to deliver books 
to several floors, biometric systems, provision of self-service machines with RFID 
functionality, electronic security gates, CCTV, automated bindery system, the use 
of scanners and beacon application as well as automatic book sorters.

Research Data Management

Tenopir (2014) posited that RDM involves data storage of full dataset files, 
for example, the Andrew File System (AFS) storage system, or backups contain-
ing snapshots of the actual dataset file, like the Time Machine software on a Mac 
laptop20. “It involves preserving and keeping sensitive data secure as well as scan-
ning research data recorded on paper to be kept in digital formats. All raw data in 
the collection are curated to increase access and are assigned object identifier or 
DOI”21. Different institutional policies must provide necessary guidelines for data 
sharing and reuse as well as requirements for removal.

Open Scholarly Communication

The United Nations Educational, Scientific and Cultural Organization (UNES-
CO) (2015) conceptualizes “open scholarly communication as a process of sharing, 
disseminating and publishing research findings conducted by researchers for its 
free availability to the global communities”. It is the responsibility of a university 
library in the 4IR to ensure global visibility and unhindered access to its institutional 

20 C. Tenopir, D. King, Perceptions of Value and Value Beyond Perceptions: Measuring the Quality and Value of 
Journal Article Readings. the Quality and Value of Journal Article Readings, Serials. The Journal for the Serials 
Community, vol. 20: 2007, no. 3, pp. 199-207. 

21 R. M. Mabweazara, op. cit.
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intellectual productivity and all scholarly outputs. The libraries advance this objec-
tive through institutional repositories, Open Educational Resources (OER), and 
influencing faculty members to publish in reputable Open Access outlets.

Bibliometrics

This relates to understanding and evaluating the patterns, impact, relevance, 
influence direction, utility of research outputs. Global ranking of universities has 
become a major factor in the 4IR higher education with its consequences for the 
reputation and profile of universities. One of the major parameters is volume of 
research output and citations. The Times Higher Education (THE) relies on metrics 
provided by the Scopus database. It is expected that the university library would be 
at the vanguard of educating scholars on reputable outlets recognized and indexed 
in Scopus for their scholarly publishing. The issues of impact factor, citation index, 
visibility on social web platforms such as Google Scholar, Mendeley, Research-
Gate, Zotero, Academia edu, Almetrics, etc., should be thoroughly understood by 
all academic staff through the intervention of the university library.

One cannot pretend to have carried out an exhaustive discussion of trends 
and opportunities of the university library in the 4IR as practices are evolving and 
technological development remains dynamic and volatile. However, other issues 
worthy of mention are: Internet of Things (IOT) in libraries, cloud computing, se-
mantic web and library services, mobile library services with web 3.0 and 4.0, etc. 
However, it may be necessary at this juncture to highlight some challenges that 
need to be surmounted for achieving and sustaining the university library of the 4IR.

Challenges

There are so many challenges facing university libraries in the 4IR. These 
challenges range from inadequate funding or financial constraints, staff resistance 
to change, inadequate digital literacy skills, to the lack of an adequate infrastructure. 
However, for the purpose of this study, the following challenges were examined:

Financial constraints:

Adequate funding is considered a fundamental necessity for a robust and 
effective University library. Abubakar (2011) bemoaned the gross under-funding of 
the federal and state universities despite TETfund intervention scheme as well as 
clear statutory policies in this regard22. Zaid (2008) observed that in most private 
universities, funding is at the whims and caprices of the proprietor and that most of 
the allocations are haphazard and inadequate. Most university libraries in Sub-Sa-
haran Africa only run for window-dressing effects during accreditation. The issue of 
inadequate funding is exacerbated by the fact that a majority of library equipment 

22 B. M. Abubakar, Academic libraries in Nigeria in the 21st century, Library Philosophy and Practice [online], 2011, 
[available 17 V 2021]. Available on the World Wide Web: https://digitalcommons.unl.edu/libphilprac/446/.
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and materials are imported and subjected to the vagaries of high exchange rates 
and difficulty in obtaining requisite foreign currency for the required transactions23.

Inadequate Infrastructure:

Uninterrupted power supply is a basic requirement for an effective ICT-based 
library system. Chukwusa (2015) noted that most universities indulge in self generation 
since the capacity for generation, transmission, and distribution has been defective. 
Insufficient ICT infrastructure is also a major constraint. The low bandwidth level, 
poor network systems, unavailability of requisite hardware and software are among 
the infrastructure which is not adequately provided in the library. Ubabukoh (2017) 
observed that a poor infrastructure is the bane of Information and Communication 
Technology development in Sub-Saharan Africa. Quality digital library services 
thrive on the basis of standard and adequate infrastructure24.

Resistance to Change, Inadequate Skills and Competencies 

There has been an increasingly positive attitude toward the adoption of 
emerging technologies in the university libraries in Sub-Saharan Africa; however, 
some librarians and top policymakers in the university system still show aversion 
and anxiety toward adapting to a digital environment. It appears librarians are digital 
immigrants lacking the necessary skills and competencies to meet the dynamic 
and new demands of the predominantly digitally native clientele. The overreliance 
on personnel outside of the library with little or no orientation in library services 
and practices to provide the required technical expertise on the ICT needs of the 
system may not be as responsive and effective. There is also the issue of reliance 
on foreign Library Management Software with attendant high cost and open source 
applications for the automation purposes. 

Security and Intrusion 

The library server and databases are akin to a databank where vital and sen-
sitive information and documents are stored and retrieved. The need to strengthen 
security and safeguard the contents is critical. Intrusion is usually orchestrated by 
hackers to compromise or endanger the confidentiality and integrity of the vital 
data stored or processed by the server as well as on occasion to deny service. 
Intruders can be external or internal. The routine back-up of digital operations if 
not properly done could constitute a challenge in the event of loss of data, their 
damage or corruption. 

23 Y. Zaid, A study of Internally Generated Revenue (IGR) by University libraries in Nigeria, Borno Library, Archival 
and Information Science Journal, vol. 7: 2008, no. 1, pp. 1-14.

24 O. Ubabukoh, Poor infrastructure, bane of ICT growth, say experts, Punch [online], 2017 January 9, [available 17 V 
2021]. Available on the World Wide Web: https://punchng.com/poor-infrastructure-bane-ict-growth-say-experts/. 
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Lack of Exposure to International Standards 

Many librarians have not been able to attend conferences outside the country 
and sometimes lack practical exposure to international standards and experience. 
They only rely on the Internet to learn about some emerging technologies and 
current practices.

The Way Forward

Having x-rayed some challenges, the question arises, what is the way forward 
to achieving and sustaining the university library of the 4IR? Some of the critical 
enabling factors include the following:

Leadership

The nexus between leadership and any form of advancement is undeni-
able and incontrovertible. Positive attitude of leaders and competencies that are 
indispensable in achieving the laudable objective in the 4IR university library are 
fundamental imperatives. The top leadership of university education must be the 
major driver of the envisioned library system. It has been validated by several stud-
ies that when leaders are enthusiastic and visionary about ICT, all other members 
of the organization would naturally accept the philosophy thereby giving rise to its 
successful adoption and implementation

“The library leadership must be strategic thinkers, an effective communi-
cator, having enough political clout and good tactical sense to persuade the rel-
evant stakeholders on the need for specific technologies in the library. It may be 
appropriate to develop a phase by phase strategic document detailing roadmap of 
ICT adoption in the library, noting that the parent institution have scarce financial 
resources with alternative uses”25.

Demonstrating and Justifying Returns on Investment 

University libraries are constantly expected to demonstrate to their insti-
tutional administrators and council, concrete benefits from a huge investment in 
the state-of-the-art facilities. It should be observed that benefits of the investment 
in the libraries cannot only be measured in the narrow economic perspective of 
monetary gains. However, it is recommended that libraries devise strategies to 
assess and measure their value and/or contributions to the organizational goals. 
This can be measured through: usage logs, vendors’ reports, survey to measure 
the purpose and value of use, perceived value through surveys or interviews. The 
bottom line is that libraries should regularly articulate their concrete contributions 
to the overall mission and objectives of the parent institutions to justify or warrant 
continued investment.

25 C. Nkiko, Managing ICT-Driven libraries in Nigeria: Critical Leadership Issues, [w:] Library Automation, ed. B Ghante, 
A. Yakkaldevi, Laxmi 2014, p. 120.
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Benchmarking Practices 

Benchmarking exercises are premised on the inquisitiveness of what other 
reputable libraries are doing with a view to measuring the performance and mapping 
out future strategic pathways. Crawford (2001) noted that the ability to network with 
and learn from the experiences of other institutions that have shown leadership 
in the deployment of ICT is among the many benefits of being a part of the global 
community. University libraries must avoid any form of isolation and periodically 
engage in study visits of other libraries with a view to comparing their facilities, 
infrastructure, processes, practices, and policies26.

Anti-Intrusion and Back-up Systems:

Library Management in a digital environment should be concerned with the 
issue of intrusion and put in place necessary anti-intrusion arrangements. There 
is a need to engage the services of Network Security Engineers to provide nec-
essary firewalls, authentication, encryptions, software deployments, and secure 
socket layers to protect the library network and servers from attacks and abuses. 
Daily transactions or operations are usually backed up on a tape drive, cloud or 
other storage mechanisms. Each back-up file is dated and in the event of loss of 
data, their corruption or damage, the most current is used for their restoration. 
Back-up as a device for disaster preparedness should be done in such a way that 
the back-up data are kept in different locations to mitigate possible force majeure. 
In this instance, cloud back-up system is most preferred because the servers are 
kept in different locations.

The organizations with a robust network system may also consider the adop-
tion of Enterprise Storage Server. This is an online server solution for data storage 
for multiple user departments in a centralized platform. The back-up solution will 
be individual and private to different units. The advantage of this is that data could 
be mirrored to a redundant server in another location thereby providing dual back-
up system. The issue of back-up and anti-intrusion is so critical to the survival of 
the library digital platform that it must not be left to the whims and caprices of the 
System Librarian. The highest level of the University Library Management must 
provide necessary oversight function in this regard27.

Adequate Power Supply and Bandwidth:

Uninterrupted power supply and sufficiency of bandwidth represent non-nego-
tiable infrastructural imperatives for effective ICT-based library system. ICT devices, 
gadgets, and databases will be mere decorations in the library if the power supply 
is irregular coupled with slow Internet speed arising from inadequate bandwidth 

26 M. Crawford, King John’s Christmas: Developing Leadership Communities On-Line, [in:] Paper presented at the 
Annual meeting of the American Educational Research Association (AERA). Seattle, WA, April 10-14, 2001 [online], 
pp. 17-25, [available 17 V 2021]. Available on the World Wide Web: https://files.eric.ed.gov/fulltext/ED453213.pdf.

27 C. Nkiko, Managing ICT-Driven…
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levels. Engaging parent institutions in increased budgetary allocation, leveraging on 
endowments, corporate social responsibilities, deployment of alternative sources 
of energy, formation of consortia constitute likely solutions to the issue of power 
and bandwidth inadequacies. 

Endowment and Corporate Social Responsibility

Robust funding is a critical factor in building a sustainable university library 
that compares favorably with the best ones. There is a need to look for alternative 
sources of funding. Endowment is considered a credible option. It is associated with 
the institution’s income derived from donations and gifts. It is also regarded as money 
accumulated by a university in a permanent fund that is invested to produce income 
to help meet institutional expenses. It could take the form of restricted endowment 
in which the donor specifically ties the giving to specific projects. The unrestricted 
type allows the recipient institution to utilize it for whatever project it deems fit. 
There is a need to identify and leverage on institutional network and goodwill to 
attract donors. Many world class universities thrive on their endowment profile.

University partnership with a host of corporate sponsors provides a great 
avenue for realizing intended outcomes and sustainability as well as mutual benefits. 
This helps to augment proprietors’ funding efforts and mitigate financial constraints 
in achieving envisioned projects.

Indigenous Library Management Software: 

Library automation in Sub-Saharan Africa relies heavily on foreign Library 
Management Software either proprietary or open source. The former is off the shelf 
but most times very expensive as a result of foreign exchange rate intricacies. 
An indigenous Library Management Software that is of international standards 
and web-based would be more desirable and affordable. This is a challenge for 
indigenous programmers and software engineers to collaborate with librarians for 
investment in the manufacturing of credible local alternatives. 

Aggregators of Electronic Resources and Indemnity against 
Infringement of Copyright:

In the acquisition of electronic books and journals, the University Librarian 
is usually under pressure to sign lopsided license Agreements. Those agreements 
presume that aggregators have obtained necessary permissions and authoriza-
tions from copyright holders. However, in the event of litigation for violation of 
copyrights, the aggregator and the library would be held jointly liable as ignorance 
or presumption would not be tenable. It is, therefore, essential that libraries strive 
to include a clause in the license Agreement which indemnifies the library and the 



133

parent institution against any financial loss arising from undisclosed facts leading 
to infringement of copyright28.

Capacity Building Initiatives:

University Library Management should continue to envision and entrench 
policies that help to maximize ICT capacity of librarians for organizational effec-
tiveness and sustainability. Strategic thinking requires provision of opportunities for 
library personnel to master and deepen their skills in some computer competencies 
such as troubleshooting of hardware and software, web design/management and 
content development, programming, retrospective conversion, data migration, etc. 
The tendency for a high turnover of ICT-trained librarians is most probable. The 
university library should, therefore, take steps to protect such a huge investment 
on human capital development through bonds, incentives, and diversification of 
skills and training.

Conclusion

The university library in the 4IR is a hybrid library that brings together the best 
of the physical and digital to create learning hubs. It is characterized by the level of 
automation, deployment of emerging technologies and artificial intelligence, internet 
connectivity, and accessibility to the global information network, subscription to rep-
utable online databases, quality and comprehensive collection in diverse formats, 
preponderance of digital natives among patrons, increased demand for seamless 
access to online resources and virtual operations, new library spaces (learning 
commons, research commons, and makerspace), open scholarly communication, 
social mediation applications, digitalization and curation. The challenges militating 
against the achievement of this are surmountable. It was Nelson Mandela that said 
“the problem with Africa is not aiming very high and not meeting the target but not 
aiming at all and taking appropriate steps”. Where there is a will, there will always 
be a way. University proprietors must demonstrate a palpable will to galvanize artic-
ulated strategies and attract requisite donors to achieve and sustain the university 
library in the 4IR in our various institutions.
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łowa kluczowe: trendy biblioteczne; biblioteka uniwersytecka; sztuczna inteligencja; za-
rządzanie danymi badawczymi; otwarta komunikacja naukowa

treszczenie. Cel: W artykule podano badaniu uniwersytecką bibliotekę w czasie czwartej 
rewolucji przemysłowej (dalej: CRP) oraz warunki wdrożenia i utrzymania takiego rozwiąza-
nia w Nigerii. CRP jest charakteryzowana przez poziom automatyzacji, wdrażanie nowych 
technologii i sztucznej inteligencji, łączność z Internetem i dostępność do globalnej sieci 
informacyjnej, subskrypcję renomowanych internetowych baz danych, jakość i kompleksowy 
zbiór w zróżnicowanych formatach, generację epoki cyfrowej jako dominujących klientów, 
zwiększony popyt dla bezproblemowego dostępu do zasobów online i operacji wirtualnych, 
nowe przestrzenie biblioteczne (wspólne uczenie się, wspólne badanie i twórcza przestrzeń), 
otwartą komunikację naukową, zarządzanie danymi badawczymi, aplikacje mediacji spo-
łecznościowych, cyfrowe odzyskiwanie i zabezpieczanie. Wyzwania przeciwstawiające się 
skutecznej krystalizacji bibliotek uniwersyteckich CRP to: ograniczenia finansowe, nieodpo-
wiednia infrastruktura, odporność na zmiany, nieodpowiednie umiejętności i kompetencje, 
kwestie bezpieczeństwa i włamań, brak znajomości międzynarodowych standardów. 

nioski: Artykuł zaleca następujące rozwiązania: przywództwo, wykazanie i uzasadnienie 
zwrotu z inwestycji, praktyki porównawcze, systemy przeciwwłamaniowe i systemy tworzenia 
kopii zapasowych, odpowiednie zasilanie i przepustowość, wyposażenie i społeczną odpo-
wiedzialność biznesu, rodzime oprogramowanie do zarządzania bibliotekami oraz inicjatywy 
na rzecz budowania potencjału.
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tichworte: Bibliothekstrends; Universitätsbibliothek; künstliche Intelligenz; Forschungs-
datenmanagement; offene wissenschaftliche Kommunikation

usammenfassung. Ziel: Im Beitrag untersuchte man die Universitätsbibliothek während der 
vierten industriellen Revolution sowie die Bedingungen der Einführung und Aufrechterhaltung 
einer solchen Lösung in Nigeria. Die Revolution ist gekennzeichnet durch das Niveau der 
Automatisierung, die Einführung neuer Technologien und der künstlichen Intelligenz, den 
Zugang zum Internet und die Zugänglichkeit des globalen Informationsnetzes, die Sub-
skription renommierter Internetdatenbanken, die Qualität und die komplexe Sammlung in 
verschiedenen Formaten, die als dominierende Kunden betrachtete Generation des digi-
talen Zeitalters, die erhöhte Nachfrage nach problemlosem Zugang zu Online-Ressourcen 
und virtuellen Operationen, neue Bibliotheksräume (gemeinsames Lernen, Untersuchen 
und schöpferischer Raum), die offene wissenschaftliche Kommunikation, das Forschungs-
datenmanagement, die Applikationen der Sozialmedien, die digitale Wiedergewinnung und 
Sicherstellung. Zu den Herausforderungen, die sich der effektiven Kristallisierung der Uni-
versitätsbibliotheken während der Revolution widersetzen, gehören: Finanzeinschränkungen, 
eine ungeeignete Infrastruktur, der Widerstand gegen Veränderungen, unzureichende Fähig-
keiten und Kompetenzen, Sicherheits- und Einbruchsprobleme, die mangelnde Kenntnis 
internationaler Standards.

chlussfolgerung: Der Beitrag schlägt folgendes vor: das Leadership, die Festlegung und 
Begründung des Return on Investment, Vergleichspraktiken, Einbruchs- und Sicherungs-
systeme, eine angemessene Stromversorgung und Kapazität, die Ausrüstung und soziale 
Verantwortung des Unternehmens, native Bibliotheksverwaltungssoftware und Initiativen 
zum Potentialaufbau.
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