
1 
 

 

 

A Positioning of the Fourth Industrial Revolution in National Libraries in Africa 

By Dr Deonie Botha, Research and Innovation Specialist,    

                                         National Library of South Africa

       

   

 “The future library is bigger than all the world’s historical libraries combined and smaller 

than a book on one of those libraries shelves.”  

Tshilidzi Marwala Vice Chancellor and Principal of the University of Johannesburg  

 

Introduction 

Marwala’s (2019) statement simultaneously poses a challenge as well as a solution to 

libraries in respect of addressing sustainable development goals (SDGs) in African libraries. 

The introduction and popularisation of the of the Fourth Industrial Revolution (4IR) by the 

World Economic Forum in 2016 (Schwab, 2016) have challenged the traditional thinking of a 

library as a physical or brick and mortar location where access to scholarly and non-

scholarly publications is available in a physical or electronic format. It is therefore evident 

that the 4IR is challenging our traditional thinking and understanding of the concept of 

libraries. This paper reflects on the construct of the 4IR and aims to position such within the 

context of national libraries in Africa. The positioning is influenced by a literature review on 

the 4IR and includes reference to initiatives by the National Library of South Africa (NLSA) to 

embark on a digitisation journey.  

Fourth Industrial Revolution and Sustainable Development Goals 

Schwab (2016) explains that in its most fundamental form the 4IR entails the seamless 

integration of disparate devices within one or more ecosystem on the cloud. The integration 

of these disparate devices enables the flow of big data that needs to be analysed and 

contextualised to give effect to informed and accurate decision-making. Essentially, the 4IR 

is about interconnecting hardware and software as well as physical (and biological systems) 

by means of the Internet of Things and Devices as well as and People. The afore facilitates 

an array of continuously pouring live data from the ecosystem or value chain which facilitates 

access to real-time insight into and visibility of processes and hence enable informed 
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decision-making (Baheti & Gill, 2011; Gunes et al., 2014). The interconnected or inclusive 

nature of physical and cyber systems facilitates the incorporation of big data from the entire 

ecosystem as opposed to the implementation of isolated or “stand-alone” technologies.  

Although the 4IR requires a new way of thinking about libraries it is also evident that the 4IR 

is largely aligned with the objectives of the SDGs insofar as it makes library collections 

available to all with a click of a button. The afore emphasises the inclusive nature of the 4IR 

in the sense that it facilitates a “user-centric one-touch experience” for all library clients and 

hence create an environment where all have access to library collections. The inclusive 

nature 4IR and the ability to incorporate the entire publishing and library and information 

service (LIS) sector implies that it is fully aligned and contributes towards enhancing the 

reading ecosystem in Africa and hence facilitates the achievement of several SDGs. 

Evidently and according to the United Nations (2015) access to information and knowledge 

is a “cross-cutting” responsibility and have an impact on all of the SDGs. The United Nations 

(2015) continues by articulating the manner in which libraries including national libraries 

should contribute toward the realisation of SDGs and states:  

Library services should contribute to SDGs by: 

• Promoting universal literacy, including media and information literacy, and digital literacy 

skills; 

• Closing gaps in access to information and helping government, civil society and business 

to better understand local information needs; 

• Providing a network of delivery sites for government programmes and services;  

• Advancing digital inclusion through access to Information and Communication 

Technology (ICT) and dedicated staff to help people develop new digital skills; 

• Serving as the heart of the research and academic community; and/or 

• Preserving and providing access to the world’s culture and heritage. 

More recently, it also became evident that the adoption and implementation of 4IR related 

technologies and strategies also equips libraries with solutions to ensure continuity during 

times of disruptive change such as the COVID-19 pandemic and the recent devastating fire 

at the Jagger Library of the University of Cape Town. The majority of libraries reacted to the 

COVID-19 pandemic by shutting down their buildings to limit the spread of the virus. What 
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libraries could not shut down was the need to continue delivering a crucial service to clients. 

Digitisation and the 4IR provides a solution for libraries to continue service delivery and the 

associated opportunity for employees to continue to perform work in an uninterrupted 

manner during times of disruption.   

The question arises as to the manner in which libraries in Africa are responding to the 4IR to 

address SDGs and hence also preparing themselves to respond to disruptive changes that 

impact on service delivery, access to collections and the manner in which work is performed 

within a library setting.  Libraries across the world have experienced challenges in terms of 

embracing 4IR-related technologies and resultantly also in ensuring uninterrupted access to 

collections and continuity in terms of service delivery during times of disruptive change. 

Marwala (2019) states that the reactive nature of organisations and hence also libraries in is 

due to the African continent grappling with the requirements of the first three industrial 

revolutions.  

Libraries in the Fourth Industrial Revolution  

Furthermore, the literature (Ahmat, 2018; Marwala, 2019; Ocholla & Ocholla, 2020) alludes 

specifically to the reactiveness of libraries in response to the 4IR. Hussain (2019) states that 

libraries have been hugely impacted by the 4IR and that their continued existence is 

dependent on their ability to align with the design principles of the 4IR. Marwala (2019) 

concurs and cautions against the danger of interpreting and reacting to the 4IR from a 

traditional and familiar “library” paradigm.  Marwala (2019) states that: “For any traditional 

librarian, it is difficult to resign to a cyber library reality” but he continues by explaining that 

the nature of libraries has always been fluid and agile. Both Marwala (2019) and Ocholla and 

Ocholla (2020) confirms that although libraries are reactive in their response to the 4IR and 

hence also disruptive change they do have a realisation of the need to “adapt or die”. 

Ocholla and Ocholla (2020) states that the 4IR concept does not often occur in literature 

relating to academic libraries but it is evident that there is an increasing body of evidence on 

the need for research on the 4IR in relation to libraries. Du Plessis, Gamede and Rametsebe 

(2021) explains that scholarly research on the topic of the 4IR and the LIS sector grows by 

2.8% on an annual basis.  

The agility of libraries to adopt new technology is confirmed by several authors (Ocholla & 

Ocholla, 2020) and several examples of adoption of 4IR related technologies such as the 

Internet of Things, embedded systems, cyber-physical systems, big data, cloud computing, 

information management, data acquisition and handling as well as network security, 

amongst others, are already accessed and variably applied in academic libraries and hence 
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have the potential to be replicated in libraries external to an academic setting such as 

national and public libraries.  

The adoption and utilisation of 4IR-related technology (robotics, user-experience, ask-a-

librarian, social media, reference management tools, e-Resources, Research Commons, Wi-

Fi access) by libraries in Africa are commendable and provide evidence of the growing 

commitment and intention of the LIS sector to become increasingly more mature in respect 

of adopting technology to address disruptive change and to realisation of SDGs.  However, it 

remains critical for libraries to conceptualise, strategise and embrace the 4IR in a holistic 

and sustainable manner in an effort to be aligned to the design principles and objectives of 

the 4IR. The afore implies that countries need to consider their entire book publishing and 

LIS ecosystem when embarking on an ICT strategy related to the 4IR. The adoption of 4IR-

related technologies without considering the wider book publishing and LIS ecosystem will 

lead to a fragmented approach and towards the 4IR and necessitate the duplication of both 

efforts and resources and would not contribute towards the achievement of SDGs.  

Libraries needs to be cognisant that their clients and the expectations of clients have 

changed dramatically both as a result of the 4IR and because of disruptive change. Libraries 

therefore needs to migrate to a digital ecosystem where the entire LIS sector are integrated 

and where the stakeholders and role-players in the publishing and LIS sector form nodes 

within the ecosystem. The integration of the various nodes within the LIS ecosystem will 

ensure that disparate technologies are connected, and that big data can be generated 

throughout the entire ecosystem regarding the publishing of material, library clients as well 

as collections. It is only when the design principles of the 4IR relating to inclusivity, 

interlinkage and interconnection have been considered and addressed that the objective of 

an inclusive user-centric one-touch experience will be achieved within the LIS sector 

(Priscaru, 2016; Manenti & Johnson, 2019; Ocholla & Ocholla). In addition to an ICT strategy 

that guide the adoption and implementation of 4IR technology within a wider ecosystem 

authors within the LIS sector confirms the findings of the management literature when 

cautioning against adopting and implementing technologies to facilitate the introduction of a 

user-centric one-touch experience without considering the wider context of the organisation. 

Several authors (Ahmat, 2018; Hussain, 2019) state that libraries need to consider all the 

possible areas of impact that would influence the effective adoption and implementation of 

strategies and technologies relating to the 4IR. These areas of impact relate to 

organisational behaviour, a redesigned business model as well as the restructuring of 

workflows relating to work processes in libraries. More importantly, a holistic and sustainable 

ICT strategy relating to the 4IR can only be achieved through due consideration of a training 

and development strategy and plan that facilitates skills development and re-development to 
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support the incorporation of new and different roles and positions within the organogram of 

the library.  

A future-orientated strategy 

The question arises as to the manner in which libraries should proceed in an effort to ensure 

that the adoption of 4IR-related technology contributes towards literacy in Africa. In the 4IR it 

is not sufficient to provide library clients with access to devices and support in the form of 

dedicated staff to help people develop new digital skills.  

Libraries should proceed by considering three core strategies that would facilitate 

automation and digitalisation approaches which embracing the 4IR. These strategies would 

facilitate the potential inclusion of the nodes in the entire LIS sector and furthermore would 

ensure uninterrupted work processes and continued access to library collections during 

times of disruption. The incorporation of strategies relating to robotic process automation as 

well as cognitive technologies in a cloud enabled environment would ensure that all manual 

and repetitive tasks are performed by robots while library staff will focus on tasks relating to 

the analysis of big data and hence support decision-making.  Furthermore, the incorporation 

of cognitive technologies will ensure that library clients can access collections from 

anywhere and by means of any device connected to the cloud. Cognitive technologies will 

facilitate an environment where clients or users can access digital collections by means of a 

highly personalised user-centric one-touch experience. This type of environment will imply 

that clients can search and interrogate databases and catalogues in any language. The 

afore facilitates a “Siri” like environment where clients can search and interact with the library 

catalogue according to any language including indigenous languages. Additionally, O’Dell 

and Trees (2018) explains that the incorporation of cognitive technologies will not only 

facilitate searching for content according to keywords and descriptors but also facilitates 

semantic searching. Semantic searching ensures that clients understand the wider context 

of the content as well as to interact with chatbots and intelligent assistants that will guide the 

user to related content or even subject matter experts and subject specific communities of 

practice. The utilisation of cognitive technologies will ensure that the engagement between 

the client is more about the actual content rather than the carrier or the container of the 

content. The afore ensures that the interaction between the client and the catalogues can be 

described as conversational and hence enables “learning” rather than merely limited to 

search and retrieval.            

The adoption and implementation of 4IR-related technologies is dependent on a cloud 

enabled ICT environment. The cloud ensures that big data from devices, people and 

systems or the physical environment is analysed and hence can be acted upon. The 
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incorporation of big data across the entire publishing and LIS value chain or ecosystem 

ensures accurate and informed decision-making in “real” or actual time. Additionally, the 

cloud facilitates the reduction of storage cost, offer enhanced computing power and provides 

a reliable storage platform (O’Dell & Trees, 2018).       

National Library of South Africa 

The NLSA has embarked on a digitisation project to showcase its intent to embrace and 

adopt 4IR-related technologies and approached. This project is aimed at enhancing the 

preservation of and access to the national documentary heritage of South Africa. The 

digitisation efforts of the NLSA support 4IR-related innovation in support of content creation, 

dissemination and development of an e-commerce system. The digitisation project entailed 

that the national documentary heritage is made available online, through creating metadata. 

An online platform accessible via the NLSA’s digital library provides access to the digitised 

items. The criteria for including content or collections in the digitisation project was based on 

usage as well as the unique nature and or historic or cultural value of the collection to South 

Africa (Shaw, 2021). Some of these collections were also in fragile condition and under 

threat of damages, losses or theft. They are the following: 

1. South African Historic Newspapers (Black Press): titles owned and controlled by 

black people during the colonial era or were aimed at predominantly black 

readership.  

2. Iconographic collection: photographs, postcards and posters that have been acquired 

over many years. 

3. Map collection: early and modern maps and atlases with specific emphasis on 

southern Africa.  

4. Bleek Collection: The Collection is the first formal, in-depth study of any of the 

southern African San languages and consists of notebooks, oral histories, drawings 

and photographs.  

5. Irma Stern collection: A wide range of materials covering the entire career span of 

Irma Stern (1894 – 1966), a significant South African artist who achieved national 

and international recognition (Shaw, 2021).  

Conclusion 

Albert Einstein stated that “The only thing that you absolutely have to know, is the location of 

the library.” Fortunately, the 4IR has created an environment where reading and learning is 

no longer confined to a physical location but can be accessed in a highly personalised 

manner and according to the language preference of the client by means of “one-touch”.  
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It is evident that the 4IR will have a profound and radical impact on work and the nature of 

work in all organisations including national libraries. Hence, it is important to consider 

approaches and strategies to ensure that effect of the incorporation of 4IR-related 

technologies on the human capital in libraries are proactively addressed and managed. The 

literature therefore suggests an approach that libraries should follow to ensure that the 4IR 

are introduced and implemented in a holistic and sustainable manner. Some of these 

approaches refer to the need for and importance of redesigning the organisation as well as 

an associated reconfiguration of roles and responsibilities within the redesigned 

organisation. The afore should be enhanced with a shared and motivating vision, open 

communication, a cohesive and collaborating culture, participative management as well as 

ongoing and training and development to ensure that the organisation is not only future-fit in 

respect of adopting and implementing 4IR-related technology but also in terms of human 

capital.   The afore is also relevant to national libraries within an age in which digitisation 

becomes the new reality and the new norm(al).  
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