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Overview

• Brief review of academic institutions and the 4IR

• Benefits and considerations of 4IR

• South African perspective

• Review of needed skills and core competencies required

• Functional practices to channel 4IR technologies
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Academic Institutions and Libraries

• Custodians of knowledge

• Various opportunities to scale collaborations across fields

• However, challenges exist
• Exacerbated not only by emerging technologies
• COVID-19

• South African landscape is in a ”Watch Out” Economy
• Skills and infrastructure challenges

• As knowledge centric environments, how can libraries navigate this
paradigm?
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What is the 4IR?
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4IR describes technological disruptions 
driven by increased automation of labour

and increased digital connectivity.

At the core of which is its disruptive/ smart 
technologies. 
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Benefits

1. Vastly improved operational efficiency (e.g., improved uptime, asset 
utilization) through predictive maintenance and remote management

2. The emergence of an outcome economy, fuelled by software-driven services; 
innovations in hardware; and the increased visibility into products, processes, 
customers and partners

3. New connected ecosystems, coalescing around software platforms that 
blur traditional industry boundaries 

4. Collaboration between humans and machines, which will result in 
unprecedented levels of productivity and more engaging work experience
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Effects on Future of Work

WEF
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Disruptive Technologies of the 4IR

• A disruptive technology is an innovation that displaces an established technology 
and shakes up the industry or a ground-breaking product that creates a completely 
new industry. 

• Coined 1997 Prof. C.M. Christensen

• Previous technological disruptions
• PC
• Windows OS
• Email
• Mobile phone
• In terms of Library disrupter: Google
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Industry 4.0
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The Internet of Things (IoT)

What it is
• Are physical devices that can gather

data and communicate it over a
network. In some instances, these
devices can manifest feedback
mechanisms in the physical world
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Forms of IoT

1. Consumer IoT: Examples include light fixtures, home appliances, and voice 
assistance for the elderly.

2. Commercial IoT: Applications of IoT in the healthcare and transport 
industries, such as smart pacemakers, monitoring systems, and vehicle to 
vehicle communication (V2V).

3. Industrial Internet of Things (IIoT): Includes digital control systems, 
statistical evaluation, smart agriculture, and industrial big data.

4. Infrastructure IoT: Enables the connectivity of smart cities through the use of 
infrastructure sensors, management systems, and user-friendly user apps.

5. Military Things (IoMT): Application of IoT technologies in the military field, 
such as robots for surveillance and human-wearable biometrics for combat
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Number of devices

• GSM Association: 25.1 billion by 2025

• Ericsson: 30 billion connected devices in use by 2022, of which around 18 
billion would be used for a diverse range of IoT applications

• Norton: 25 Billion 2020

• Healthcare: healthcare transformation, virtual visits" or online 
appointments with healthcare providers in the US was 36 million. In 
reality, that number is now on course to be closer to one billion
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IoT Applications

Industrial IoT
§ Manufacturing
§ Oil and gas (Energy)
§ Agriculture
§ Transportation
§ Healthcare
§ Waste

This accounts for around two-thirds of the 
global economy

As these advance, it affects
§ Digital-human workforce
§ Advanced automation
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What about South Africa?
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OverGlobal Outlook on Digital Evolution and Trust

• Break Out economies – Rapidly evolving evolving rapidly. With
momentum and significant headroom for growth, they are often highly
attractive to investors.
• China, India, Indonesia, Poland and Russia

• Watch Out economies – Have a number of infrastructure gaps. Despite
this, young people are showing enthusiasm for a digital future.
• Nigeria, Uganda, Colombia, Peru, Pakistan, Sri Lanka and South Africa
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South African Landscape: 2021
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The official unemployment rate was 35,3% in the 
fourth quarter of 2021. 

Statistics South Africa
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‘Real’ matric pass rate is 51.4%, as the official 
results do not take into consideration the high 

dropout rate.

Credit: Business Tech



20

Credit: Business Tech
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Despite these challenges.
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South Africa continues to leverage 4IR

Gaming and applications eCommerce Digital services
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FinTech Education Healthcare and Bio

Through Technological Innovation
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To leverage 4IR:
Certain core competencies are required



McKinsey
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New disruptive business 
models with innovative 

portfolios

Agile IT architecture with 
cloud systems

Big Data analytics as core 
competency for central use 
of predictive analytics for 

real-time optimisation, 
automation and 

performance management
Clear strategy for 

implementation with a 
roadmap

Ideation for innovative 
products and services

Usage of AI for Total 
platform management

Product integration into 
other systems

Smart Qance with clear 
return on investment (ROI) 

and smart costing

Incubation to protect and 
stimulate new business 

model ideas

Review of I4 technologies 
and testing MVP for 
sustainable business

Digital modelling with CAD 
and simulation to address 

customer needs

Intelligent databases for 
self-learning and 

improved decision making

Interdisciplinary 
collaboration

Rapid prototyping with 3D 
printing for customised 

solutions

Research and 
development in I4 

technologies

Shortened development 
periods

Outsource intelligence on 
case by case basis

Ideation labs for 
innovation and creativity

Cross linking business 
units and digitisation of 

activities

Additive manufacturing

Advanced asset 
management

Adaptive robotics with 
cyber physical 
infrastructure

Business to business 
lifecycle management 
with help of software

Customised product 
delivery

High agility and Όexibility

Interdepartmental 
collaboration

Pods for interdisciplinary 
idea development

Value chain orientation 
and ecient resource 

allocation

Business to business 
planning and real-time 

execution

Improved resource 
eciencies through 

technology

Optimised sourcing and 
procurement

Prescriptive analytics

Smart logistics and 
warehousing with IoT

Smart parts and 
maintenance 
management

Transparency across 
value chain

Fully digitised and 
integrated ecosystem 
with a focus on core 

competencies

Almost real-time access 
to operative information

AR, VR and human robot 
interactions to deliver 

services

Automated and 
virtualised processes

Customer focused supply 
chain

Integrated with digital 
engineering

Predictive maintenance

Use data to improve 
operational performance

Willingness of leadership 
and associated expertise 

and quaOLcations

Autonomy of activities 
and review job roles

Collaboration key value 
driver

Easier access to 
information

ICT and business 
competencies across 

disciplines

Incubators free of legacy 
systems

Open innovation

Open training platforms 
(MOOCs)

Integrated customer 
journey and management 

across all platforms to 
drive economies of scale

Customer centric 
marketing through social 

media or purchased 
databases

Digital customer 
management

Dynamic costing and 
pricing

Electronic payments

Automated and 
personalised services and 

marketing eΊorts

Self-service platforms

Instil condence in 
platforms and improve 

trust

Innovation Creativity
     Integrates 
   business and 
technology skills

Leadership and  
communication

     Integrates 
   business and 
technology skills

     Integrates 
   business and 
technology skills

Networking
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Innovation

New disruptive business models with 
innovative portfolios

Agile IT architecture with cloud systems

Big Data analytics as core competency for 
central use of predictive analytics for real-time 

optimisation, automation and performance 
management

Clear strategy for implementation with a 
roadmap

Ideation for innovative products and services

Usage of AI for Total platform management

Product integration into other systems

Smart finance with clear return on investment 
(ROI) and smart costing

Incubation to protect and stimulate new 
business model ideas
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Innovation and the digital world of the 4IR

Innovation is a key force for economic growth and development. Not
only can it lead to greater efficiencies and productivity, but it also
stands to fundamentally change how products and processes benefit
individuals’ lives. This has been furthered by the digital
transformation brought on by the 4IR.

Kruger and Steyn (2021)
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What do you see as 
innovation?
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What can you do on a functional level to stimulate 
innovation to navigate the 4IR?
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Functional Practices

• Support ideation

• Giving a voice or face to efforts

• Collaboration within ecosystems and industry

• Through access to key technologies

• Ensure staff competence
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Functional Practices: Give a Voice to Innovation
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Functional Practices: During COVID



34

Functional Practices: During COVID
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Functional Practices: Collaborate
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Mistakes

• No definition of innovation
• Lack of clarity around what they're innovating and why
• Failing to appreciate how change and innovation go 

hand-in-hand
• No innovation framework
• Implementing ideation software or sessions without 

explicit use of creative thinking
• Being hard on yourself

UP 
Re.Search
Magazine
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Functional Practices: Support Research Through 
Technology and Expertise
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Functional Practices: Support Learning Through 
Technology and Expertise
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Functional Practices: Teaching, Learning & 
Collaboration

• Teaching and learning
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Strategic Perspective: Library Leaders

• Define and measure innovation

• Balance the new with need to improve (NB)

• Use innovation and create channels

• Improve how you develop ideas, but also execute 
them

• Get ready to fail, but ensure successes
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UP Re.Search Magazine
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Mistakes

• No definition of innovation
• Lack of clarity around what they're innovating and why
• Failing to appreciate how change and innovation go hand-

in-hand
• No innovation framework
• Implementing ideation software or sessions without explicit 

use of creative thinking
• Being hard on yourself
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Facilitating Innovation to navigate the 4IR

“Most importantly, institutions must incorporate 
participation in some of the programmes that are 
already under way as well as forums where these 

skills can be applied.”

This includes libraries- and by extension, their 
staff.



Thank you

sean.kruger@up.ac.za
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