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Abstract Original Research Article

The Fourth Industrial Revolution (4IR) represents a new era marked by the convergence of digital,
biological, and physical technologies, reshaping various sectors including libraries. This theoretical
study examines the transformative impact of 4IR on libraries in Nigeria by reviewing relevant literature
and existing conceptual frameworks. In an ideal context, libraries would fully integrate advanced
technologies such as artificial intelligence, the Internet of Things, big data analytics, cloud computing,
robotics, and blockchain to deliver seamless, efficient, and user-centric information services. However,
the current situation reveals a significant lag in Nigerian libraries’ technological preparedness due to
inadequate infrastructure, limited digital skills among library professionals, insufficient funding, and
outdated operational models. These gaps limit libraries’ ability to meet evolving user expectations and
diminish their role as knowledge hubs in the digital age. Key drivers of 4IR, including artificial
intelligence, machine learning, digital platforms, and automation, offer opportunities to revolutionize
library operations and service delivery if properly harnessed. The study emphasizes the importance of
continuous professional development, investment in ICT infrastructure, and the adoption of context-
specific strategies that align with Nigeria’s unique socio-economic realities. Nevertheless, challenges
such as digital divides, data privacy concerns, intellectual property rights, and regulatory uncertainties
hinder 4IR adoption within Nigerian libraries. This theoretical review highlights these barriers and the
critical need for strategic policy interventions, sustainable funding mechanisms, and inclusive
technology adoption frameworks to ensure Nigerian libraries evolve as active contributors to the
knowledge economy. By synthesizing interdisciplinary insights, this study contributes to
understanding how 4IR can redefine library roles and services in Nigeria and provides a foundation for
future empirical research in this emergent field.
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Introduction

There is no doubt that industrial revolutions have
affected organisations and often time in a big
way. Libraries irrespective of size and type, have
experience the touch of industrial revolution at a
particular point. There is no doubt about it that

Industrial Revolution (IR) has impacted library
functions, services and activities. The Fourth
Industrial Revolution (IR) also referred to the
industry 4.0 is the current and developing
environment in which disruptive technologies
and trends such as the Internet of Things (loT),
robotics, Virtual Reality(VR) and Artificial
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Intelligence(Al) are changing the way modern
people live and work (Chigwada and Nwaohiri
2021).

Industry 4.0 is the phase in the digitization of the

manufacturing sector, driven by disruptive
trends including the rise of data and connectivity,
analytics, human-machine interaction and
improvements in robotics (Hong and Anh 2021).
According to Coln 2016, the three previous
industrial revolutions improved manufacturing
while still relying on human involvement. The
41R has come to promote the computerization of
manufacturing so that by connecting machines,
work process and systems, businesses can create
intelligent networks along the whole value chain.
These changes affect everyone today. It has
changed the way people live, work,
communicate and many trades and organization
such as libraries have been highly affected by
41R.

41R is a complete value change transformation.
Involvement  of  connectivity, artificial
intelligence, robotics and machine learning into
the workplace implies that employers no longer
rely on their teams having a static set of skills,
but instead requires adaptable, digital minded
workers that are committed to lifelong learning.
There is no doubt that computers, 10Ts, social
media, Al, data mining, robotics and machine
learning has affected information acquisition,
packaging, storage and delivery in librarianship.
Libraries as institutions that deal with knowledge
and information are not exempt from the effects
of the 4IR and the emergence of Big Data. It is
worthy of note that 4IR has enhanced the role of
librarians in big data as it creates value with
regard to bibliometric, data sharing and data
curation.

Statement of the Problem

The ideal situation envisions Nigerian libraries,
fully harnessing the advanced technologies and
interconnected systems characteristic of the
Fourth Industrial Revolution (4IR) to provide
seamless, innovative, and inclusive information
services to all users. Currently, Nigerian libraries
face a technology and skill divide, with limited
digital infrastructure, inadequate training for
library professionals on emerging 4IR tools such

as Al, 10T, and big data, and poor funding that
restricts modernization. This gap results in
libraries struggling to meet the evolving needs of
digitally savvy users and risks marginalizing
disadvantaged populations from equitable
information access. While several studies have
explored the impact of digital technologies on
Nigerian academic libraries, there remains a lack
of comprehensive investigation into how the 4IR
specifically transforms library services and
professional competencies in Nigeria’s unique
sociocultural and infrastructural context. This
gap warrants an urgent, focused study on the
transformative impact of the Fourth Industrial
Revolution on Nigerian libraries.

Historical phases of industry 4.0 and library
growth

The industrial Revolution has its kick off in
Europe and America during the 18" to 19"
centuries. This particularly started in the engine
invention industries with the steam engine
invention. Before now, there have been three
major technological advancements. The First
Industrial Revolution was marked by a transition
from hand production methods to machines.
Industry 1.0 did not directly introduce digital
technology to libraries.

The Second Industrial Revolution, also known as
the technological revolution is the period
between 1850 and 1914 prior to World War I
(1939-11945). This revolution is cauterized by
installations of extensive railroad and telegraph
networks, which allowed for faster transfer of
people and ideas, as well as electricity.
According to Chigwada and Chrisita (2021), this
was when oil, steel, and electricity power were
used for mass production, phonograph, light
bulbs, telephone and internal combustion engine
were developed. There were increasing
electrification allowed for factories to develop
the modern production line. Under this
revolution, the public libraries emerged when the
borough of England and Wales reigned.

The Third Industrial Revolution, also known as
the Digital Electronics Revolution. Industry 3.0
featured a wide application of the electronic and
information  technology and  continuous
automation of manufacturing process. During
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this period, the library experienced such touch
as follows: the library data storage problem was
solved; the Machine Readable Cataloguing
(MARC) took place in 1966 and got more
advanced; the library system advanced from a
localized offline batching automation into an era
of online via OCLC(Online Computer Library
Centre ) in computer networking ; computer,
cataloguing records were brought into
networking with the new standardization;
Automation became easier to work with for both
librarians and patrons; online searching and
inter-library loan were introduced during this
revolution; resource sharing was birthed due to
lack of space and funding.

The Fourth Industrial Revolution (4IR), or
Industry 4.0, is a period of rapid technological
advancement characterized by the fusion of
physical, digital, and biological systems. It is a
revolution marked by technologies like artificial
intelligence, robotics, the Internet of Things, and
biotechnology. This revolution is transforming
how we live, work, and interact. This phase is
characterized by the wide spread of application
of cyber-physical systems in the manufacturing
environment.

The fourth industrial revolution and its
impact on libraries in Nigeria

There is no doubt about the fact that Industry 4.0
has come to stay. That era of networking,
automation, digitization, and virtualization in
every aspects of life. It is concerned with the
exchange of data in manufacturing technologies
which is based on digital technology (Spotti and
Windelband, 2020). 4IR is characterized by a
level of automation, deployment of emerging
technologies and artificial intelligence, 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 maker space),
open scholarly communication, research data
management, social mediation applications,
digital curation and preservation. Studies
revealed that the fourth industrial revolution is

on the kick off. Hawthone, 2018 reports that 4IR
is a type of technology driven by specific
technology such as big data, Al, robotics, virtual
and augmented reality, advanced security
systems, and the loT. Other growing
technologies in 4IR include 3D printing, Drones,
and Nanotechnology. Skirelis (2019), adds that
the increased technology has led to increased
digitization of products and services which is
referred to as Internet of Everything (IoE). This
implies that these tools and their application in
libraries have the potential to boost productivity
and bring about reduction in cost and at the same
time improve product and services in terms of
quality.

Hussain (2019), opines that 4IR is a friendly
revolution that will pave the way for libraries and
librarians if adopted as a tool for services.
According to Amoah and Majanja (2023), the
industry 4.0 has changed the responsibilities and
the roles of librarians worldwide and has called
for a fundamental rethink in order to reequip
librarians with needed competencies to ensure
effective and efficient delivery of services to
patrons with dynamic needs.it is an era that has
paved way for excellent opportunity to reinvent
themselves. These authors also posit that digital
technologies are causing revolutionary changes
in libraries by changing how work is done or
accomplished. They noted that 4IR has brought
major change agents such as automation and Al
in library and librarianship. This has also led to
the offshoot of varied users, library automation,
and open science, adoption of social media
platforms, embedded librarianship and emerging
roles of librarians. These authors submit that
librarians should not feel threatened by the
foregoing revolution and the changing roles of
librarians. The fear of some librarians getting
redundant or being replaced in the future should
not be the subject of thought but getting the
necessary skills that will help them to profound
answers to the information needs of users such as
clients with special needs, the millennial
generation, and generation X, Y, and Z.

Librarianship today is a profession that calls for
digital skills in which the use of technology is a
basic requirement. According to Smith (2019), a
number of libraries have adopted industry 4.0
tools and are now using them in their daily
activities. An example is the advanced robotic
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conveyer system adopted by New York Public
Library which helps in transporting books from
Bryant park off-site storage area to the New York
public library underground. Another big
testimony from University of Pretoria revealed
that the institution employed a client service
robot called Libby in May 2019. This robot is
responsible for providing guidance, conducting
survey and displaying marketing videos and
answering questions, University of Pretoria
(2019). Smith (2019), has it that two librarians
Vincent and Nancy are responsible for teaching
Al to library users at Connecticut West Port
Library. This vividly testifies the aspect of role
change brought by technology into librarianship
profession.

Isiaka et al... (2024) revealed some real-life
examples of libraries across the globe
successfully adapting to industry 4.0 technology.
They identified global examples, African
examples and Nigeria.

Drivers of the Fourth Industrial Revolution
(4IR)

Akpobasah (2022) referred to the drivers of
industry 4.0 technology as those technologies
associated with industry 4.0. Industry 4.0
revolution is marked by a fusion of cutting-edge
production technique and smart systems that
integrate organisations and people.
Omosekejimi, ljiekhumamhen and Nweko
(2022). It is a novel industrial stage that
combines emerging technologies to provide
digital clues and explanations in data collection
and analysis in real time, thus providing useful
data to manufacturing system. It is pretty clear
that industry 4.0 has redefined the process of
business and professions, librarianship inclusive.
Wu (2017), submits that there are the major
drivers of the fourth industrial revolution. These
three drivers are discussed below:

Digital Technology: this is the fundamental
force and possibility behind industry 4.0. Wu,
(2017) submits that digital technology is mainly
evident on four aspects namely, Atrtificial
Intelligent (Al) and Machine Learning, Internet
of Things (1oT), Big Data and Cloud Computing
and Digital Platform.

Internet of Things (loT): this refers to the
integration of networks of physical objects
(‘things’) that is, various identification and
tracking technologies such as wired and wireless
sensors (such as Wi-Fi, cellular networks,
Bluetooth, FRID, LA WAN) and actuator
networks enhanced communication protocols,
and distributed intelligence for smart objects.
(Atzori et al ..., (2010). Internet of Things is a
technology that can identify, locate, track, and
monitor objects; it can also trigger the
corresponding event autonomously and in real-
time. (Sarma and Girao, (2009). Presently, this
technology has been playing a crucial role in
areas such as traffic logistics, environmental
monitoring, smart homes, public security,
intelligent fire control, industrial monitor,
personal health, information management in
librarianship etc. loT has transformed the way
human being live and work by connecting
physical objects to the digital world; creating
new possibilities for efficiency, convenience and
innovation. Isiaka (2024) submits that 10T is
more of interconnected devices which include
connection of physical objects like household
appliances, vehicles, industrial machines,
wearable devices, environmental sensors to
buildings and infrastructures to the internet.
Besides, data collection is another key area of
loT. According to him, various sensors that
collect data from their surrounding are devices
equipped with 10T. The sensors are capable of
measuring temperature, humidity, location,
motion, light. The data collected is transmitted to
a central system or the cloud for analysis.
Another key aspect is data analysis which
involves the application of data analytics and
machine learning technique to the vast data
generated by loT devices to identify trends,
anomalies and patterns.

Artificial Intelligence (Al) and Machine
Learning: Al is a technology that has developed
tremendously in the advances of calculation
speed, expansion of storage capacity and the
progress of network technology. This technology
has been used to simulate the thinking and
behaviour process (such as studying, reasoning,
thinking, planning, perception of the
environment, making decisions taking action and
achieving specific goals (Wu, 2019). To achieve
this goal, intelligent machines or systems that are
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similar to the human brain are manufactured.
Some key concept that are related to Al are Deep
Learning. Natural Language, Processing (NLP),
Computer Vision, Expert Systems and Cognitive
Computing.

Machine Learning: This is a subset of Al and
the most active niche within the Al field.
Machine Language technology is designed in
such a way that it is able to find hidden insight,
predict and make decisions based on data
without necessarily being programmed. Some
key elements associated with ML are: training
data, supervised learning, regression Vs
classification, validation and testing and
reinforcement learning (Isiaka et al ...2024).

Big Data and Cloud Computing: Big Data
refers to extremely large and complex dataset
that are too voluminous, varied, dynamic to be
processed and analysed using traditional data
management and processing tools. It has
characteristics such as Volume (which implies
amount of information or the rate at which big
data streams in), Velocity (the speed at which
data is generated), Variety (this implies data
types; structure and unstructured), veracity (this
typifies data quality; it could noisy and
unreliable) and Value (value generated implies
informed decision making outcomes or insights
from data).Other area covered by big data is data
analytic. Data Analytic is concerned with the
systematic processing of examining,
interpreting, and transforming data into
meaningful insight, knowledge and actionable
recommendations. It involves the use of
techniques and tools such as Descriptive
analytics, Diagnostic analytics, Predictive
analytics and Prescriptive analytics to extract
knowledge from data. Akpobasah (2022) submit
that big data enables the handling and
understanding of enormous amount of data for
commercial reasons, corporate plans and making
choices.

Cloud Computing (C Comp): cloud computing
is a new system logic that gives the users a large
amount of storage space (Akpobasah (2022). Wu
(2017), asserted that while big data analysis
entails a huge commitment of hardware using the
old hardware storage method, the advent of cloud
computing has offered is to make it small. That
is, the cloud computing technology is here to

make that large data portable. According to
Buyya and Sukumar (2011), cloud computing
can allow leasing of IT capabilities such as
infrastructure, platform or software applications
to provide subscription — oriented services in a
pay- as —you-go model. Xu (2012), added that
more apps are being created on the cloud.

Digital Platform: this is another aspect of digital
technology also known as Augmented and
Virtual Reality (Isiaka et al... 2024). It is a
significant innovation enabled by the networks
of digitization. Technology enabled platforms
have birthed the On-demand economy (also
referred to as the Sharing Economy). Digital
platforms have tragically cut down the cost of
transaction and challenges incurred when
individuals or organizations in terms of sharing,
using and provision of services. The
convenience of using these platforms on a
smartphone, convene people, assets, and data,
creating entirely new ways of consuming goods
and services makes it a unique achievement. An
instance is the Uber, the world’s largest taxi
company, Facebook and Alibaba are popular
platforms that are rapidly multiplying to provide
services such as shopping, laundry, chores,
parking, long distance ride and homestay. These
platforms are like information brokers to match
supply with demand in a very accessible and low
cost way. Thiruppathi (2024) revealed that the
digital age librarians have assumed a pivotal role
in curating, organizing, and promoting digital
resources to facilitate user access and enhance
information discovery. Digital curation involves
the selection, preservation, and management of
digital content, ensuring its long-term
accessibility and usability. The digital age has
precipitated a profound transformation in the
role of librarians, necessitating a shift from
traditional to tech savvy, information-savvy
professionals. The shift towards digital
collections, e-books, online databases, and
digital archives has redefined the essence of
librarianship. Today's librarians are information
navigators, helping users navigate the labyrinth
of online information and adapt to evolving
technological landscapes. Digital platforms have
become integral to modern librarianship,
enabling libraries to adapt to the changing
information landscape and provide enhanced
services to their users. Digital librarianship is not
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just about technology; it is about reimagining the
role of libraries and librarians in the digital age,
focusing on access, knowledge creation, and user
empowerment. The digital platform is referred to
as Augmented Reality(AR) and Virtual Reality
(VR) by Isiaka (2024)

3D printing or Additive Manufacturing: this
is a technology that creates a physical object into
a three-dimensional shape by printing layer upon
layer from a digital 3D drawing or model. It is a
virtual design of the object that an individual
desire to make.

Robotics and Automation, and Blockchain are
other drivers of industry 4.0. Robotics and
Automation are intertwined. Robotics is broader
branch of automation specially involved in
design, construction, operation of robots to carry
out hazardous and repetitive tasks traditionally
done by human. This is currently in use in
libraries, manufacturing industries, healthcare
and logistics.

Blockchain: blockchain is a list of records called
blocks that store data publicly and in
chronological order. The stored information is
encrypted using cryptography to ensure that the
privacy of the user is not compromised and the
data not altered. Blockchain technology is a
structure that stores transactional records, also
known as the block of the public in several
databases, known as the “chain,” in a network
connected  through  peer-to-peer  nodes.
Typically, this storage is referred to as a ‘digital
ledger. Blockchain can be implemented in such
areas as Digital preservation and tracking,
community-based collections to share objects,
tools, and services, blockchain-based currencies
for international financial transactions (IFLA),
Inter Library Loan and VVoucher System, Library
verification of credentials (information literacy),
Library card , Archives/special collections where
provenance and authenticity are essential |,
Corporate  library  records  keeping
Organizational data management, Intellectual
property for R&D, etc. (Hasan, 2021).
According to Babu and Chingath (2020),
blockchain is most useful in building metadata
system for libraries; protect digital first sale
right; to connect library network; to host digital
peer-to-peer sharing; and to share partnership
across organisations.

Steps to librarian’s continuous professional
development:

Librarianship is a dynamic field that calls for
continuous professional development to measure
up with the changing needs of users and the
demand of the profession. Here are some steps to
ensure ongoing professional growth for
librarians:

1. Usurping the advantage of the
Information communication
infrastructure: Libraries can take
advantage of the use of 5G smart
technologies, big data, the 10T and Al to
increase efficiency and to make
evidence-based decisions since data
analytics can be used to gain more
insights in understanding customer
preferences, changing market
conditions and to enhance efficiency in
library services (World Economic
Forum, 2016a; Golub & Hansson,
2017).

2. Investment in Education and
Training: There is an increased demand
for skilled labour in the 4IR. Librarians
should be skilled, innovative, and
technological savvy as it has been
foreseen that there will be new forms of
universities that will have virtualised
classrooms, laboratories, libraries, and
teachers such that teaching, research, and
service will be conducted in a dissimilar
manner. Libraries should also prepare
and anticipate these future skills
requirements so as to develop proper
training programmes for librarians and
review job descriptions in line with these
change (Xing and Marwala, 2017)

3. Initiating Innovation: Due to the
advent of technology, innovation is a
key in the 4IR leading to the need for
investment in research and development
(Mckinsey Global Institute, 2015). These
innovations would assist in addressing
developmental challenges as stated by
Buhr (2016). This calls for innovative
policy that would address the issues of
skills, infrastructure, funding and
regulation and legislative reforms by
libraries, institutions, and the
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government to support the digital
transformations.

4. Responsive and Context-specific
Strategies: In dealing with the Industry
4.0, there is need to have strategies that
can be utilized by libraries to be efficient
and effective. There is need for clear
strategies with guidelines on how
libraries should respond to the demands
and challenges of the digital
environment. However, in  the
developing world, libraries mostly fail to
have strategies that respond to the local
context. This has been stated by Majda-
lawi, Almarabeh, Mohammad, and
Quteshate (2015) who pointed out that
the major challenge in developing
countries is not the absence of strategies
but the available strategies do not suit the
local settings. Manda and Backhouse
(2016b) added that developing countries
fail to adapt to the best practices leading
to the implementation of poor strategies.

Challenges of Industry 4.0 and Librarianship

Research has shown that as libraries strive to
adapt to the Fourth Industrial Revolution and the
rapid technological changes it brings; there are
several challenges that posed obstacle to this
move. These challenges can impact their
operations,  services, even the overall
effectiveness. below are some of the key
challenges libraries face:

Infrastructure Deficits: Implementing Industry
4.0 technologies requires a robust digital
infrastructure, including high-speed internet,
computing resources, and skilled personnel.
Many libraries, especially those in smaller or
less affluent communities, may lack the
necessary infrastructure and resources to adopt
these technologies. This includes insufficient
internet  penetration, unreliable electricity
supply, and inadequate transportation networks.
These deficits make it challenging to deploy and
maintain advanced technologies. For example,
implementing cloud-based services or large-
scale data analytics projects may be difficult for
libraries with limited bandwidth or outdated
hardware. According to Nongo, Moses and
Terna (2021) in their research submitted that
inability to acquire and use the 4" industrial

revolution gadgets that are currently trending
posed a major challenge to academic libraries.

Digital Skills Gap: A modern library requires
librarians to have sufficient and eligible
qualities, qualifications and skills beyond the
usual library skills. There is a significant gap in
digital literacy and technical skills across the
continent. The education systems in many
African countries are not adequately equipped to
provide the training needed for the workforce to
engage with new technologies effectively. This
skills gap limits the ability of individuals and
businesses to adopt and leverage 4IR
technologies. David- West (2021) while
addressing 4" industrial revolution and
information science curriculum development in
Niger highlighted some problems hindering the
review of LIS course syllabus and pinpointed
lack of technical skill. According to the report of
Odeyemi (nd) in Tella et al (2022), inappropriate
technical skill could result into adoption of
inappropriate software for library automation.

Data Privacy and Security: Industry 4.0 often
involves collecting and analyzing large
datasets, which raises concerns about user
privacy, especially in libraries, which hold
sensitive information about their users.
Regulations like GDPR (General Data
Protection Regulation) in Europe or the CCPA
(California Consumer Privacy Act) in the US
place strict requirements on data collection,
processing, and storage, making it challenging
to implement new technologies that rely on user
data. For instance, Implementing Al-powered
recommendation systems or personalized
learning platforms might require libraries to
collect and analyze user data, which could be
limited or prohibited by privacy regulations.

Intellectual Property Rights: Industry 4.0
technologies often involve using or creating
intellectual property (IP), which can conflict
with existing library regulations and practices.
Libraries may struggle to navigate copyright
and licensing issues when using Al-powered
tools for tasks like automated cataloging or
content creation, or when accessing and sharing
digital resources. Using machine learning to
summarize or translate copyrighted materials
could infringe on intellectual property rights if
not handled carefully.
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Digital Accessibility and Inclusion: Industry
4.0 technologies must be accessible to all users,
including those with disabilities. Regulations
like the Americans with Disabilities Act (ADA)
in the US and similar laws in other countries
require digital content and services to be
accessible to people with disabilities.
Automated systems for cataloging or search, or
Al-powered tools for language translation, need
to be designed and implemented with
accessibility in  mind to comply with
regulations.

Regulatory  Uncertainty and Lagging
Regulations: Industry 4.0 technologies are
evolving rapidly, and regulatory frameworks
may not keep pace, leading to uncertainty about
how to comply. Slow or unclear regulations can
discourage libraries from investing in new
technologies due to concerns about potential
legal or financial liabilities. The rapid
development of blockchain technology and its
potential applications in libraries might be
hampered by a lack of clear regulatory
guidance.

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.

Conclusion

The fourth industrial revolution is all about
connecting cyber- physical system  with
technology. The integration of this has made
work easier and smarter in different trade, job or
profession. It is therefore the duty of
professionals and workers, the would-be
employees to take to consideration the
implication of this revolution as this will impact
the mode of providing services. As touching
librarianship, the fourth industrial revolution has
impacted the mode of operations in every aspect.
Thus, some scholars believed that there would be
job loss or unemployment as a result of this
change. But, against this, many authors come up
to say that job loss or unemployment will only
happen if computer, robots, Artificial

Intelligence or whatever they are called become
more efficient, more effective and cheaper than
us. The they can replace human being. But the
future of librarians and library is secured if
librarians can adapt, innovate and stand as
beacons of inclusivity and underscores their role
in navigating the complexities of the present and
upcoming digital age.

Recommendations

1. Libraries in Nigeria should receive
increased funding to acquire modern
digital technologies such as Al, loT,
robotics, and high-speed internet, which
are essential for 4IR readiness and
improved service delivery.

2. Librarians and library staff must be
equipped with the necessary skills
through continuous professional
development programs focusing on 4IR
technologies and digital literacy to
enhance their competence in managing
evolving information systems.

3. Nigerian libraries should adopt and
integrate emerging 4IR technologies into
their operation workflows, including
automation  of  services, digital
repositories, online public access
catalogs (OPACs), and Al-powered
information retrieval systems.

4. Libraries should establish  strong
collaborative networks locally and
internationally to share resources,
knowledge, and best practices in
leveraging 4IR technologies effectively.

5. Libraries must proactively educate and
support users to navigate new
technologies while bridging the digital
divide through outreach programs that
ensure equitable access to digital
information resources.

6. Stakeholders should formulate clear
policies and strategic frameworks that
guide library transformation in the 4IR
era, ensuring alignment with national
digital agendas and sustainable library
development.
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