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The Fourth Industrial Revolution (4IR) is well 
established in many parts of the world, with 
technological advances driving profound changes in 
industries, value chains, labour markets and societies 
at large. However, for many developing countries, 
particularly countries in Africa, what some refer to as 
the 4IR may not arrive soon, or offer the anticipated 
‘leap’ forward. The 4IR holds great promise for 
technological innovations that can grow the economy 
while improving people’s lives. However, fulfilling 
such potential in a country like South Africa requires 
a systematic approach to understanding the 4IR in 
a developmental context. Countries’ capabilities to 
develop and exploit innovations are shaped by a range 

Leap 4.0: 

African Perspectives on the Fourth Industrial 
Revolution

A research 
project from the 

Mapungubwe 
Institute for Strategic 

Reflection (MISTRA) 
Launched December 2020

of historical, cultural, social, political and economic 
factors. Policy responses to the 4IR therefore need to 
be tailored to a country’s unique resources, productive 
capacity and socioeconomic needs. MISTRA’s research 
project sought to interrogate the societal value of the 
4IR and its broader social impact in South Africa and 
other parts of the continent. It explores whether and 
how the 4IR can be just, inclusive and sustainable 
and how it can be used to achieve South Africa’s 
socioeconomic objectives. 
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Core Argument
The impact of technologies is determined by how they are used and managed. If new technologies are poorly 
introduced, they can destroy livelihoods and disrupt ecological balances. The opposite also applies. Policies in 
the era of the 4IR need to not only focus on economic competitiveness and employment, but must also ensure 
alignment with our national imperatives of social justice and redress – particularly with regards to reducing 
inequality and building livelihoods and inclusiveness, for instance in terms of race and gender. The challenge for 
Africa is not whether but rather how and with what effect 4IR technologies will find systemic application. If the 
process is haphazard, the continent may find itself dictated to experiences that are not in tune with its social 
contexts. The focus of MISTRA’s book, therefore, is to identify the challenges and opportunities the 4IR presents, 
especially to workers and marginalised sectors of society. 

The policy recommendations below are based on the case studies and research presented in the book. 

POLICY RECOMMENDATIONS

Policy Frameworks for Inclusive and Ethical Innovation 

• Policy and governance frameworks should 
be adaptive, and responsive to changing local, 
national and global digital ecosystems. 

• A national digital policy should be created to meet 
the needs of South Africans currently denied 
digital access. This policy should be formulated 
across the public sector, in conjunction with both 
the private sector and the informal sector. Sectoral 
silos should be eradicated.

• 4IR-related policies should proactively accom-
modate Indigenous Knowledge Systems (IKS) and 
stakeholders in technological transitions. 

• Regulation should be introduced early in 
the development of new technologies. Early 
intervention is crucial if policymakers are to avert 
the harm that emerging technologies can do. 

• Policies should support South African citizens 
to engage with society’s readiness for the 4IR 
to facilitate a diversity of expression, agency 
and participation in any technological solutions 
proposed.

• State resources, such as government data 
platforms and national broadcasters, should be 
used to improve the gathering of data about 
local languages to facilitate the creation of natural 
language processing (NLP) datasets. The private 
sector also needs to contribute by advocating 
for language diversity in the technical systems 
they use. This would help to address the current 
challenge of low availability of data in local 
languages in Africa. Fully benefitting from AI 
would require an improvement in the state of local 
language NLP.

• South Africa needs an Intellectual Property (IP) 
framework that supports collaboration and 
open approaches to knowledge appropriation 
for 4IR technologies. Such openness is essential 
for IPR systems that enable and support typically 
marginalised communities.

Education for the 4IR 
South Africa currently has a scarcity of the knowledge 
and skills required to incorporate new technologies 
and data management systems into manufacturing 
processes. The recommendations below are aimed at 
addressing this. 

• The cycle for curriculum change should be 
shortened to strengthen the capacity of educational 
institutions to respond to technological change. It 

would also allow the curricula to foster research 
agendas focused on 4IR transitions and their 
implications for society and for policy. 

• Old models of place-based learning need to be 
revised. New forms of digital knowledge acquisition 
should be considered for additional pedagogical 
options.
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• Foundation skills (such as reading and writing) 
need to be urgently improved at the basic 
education level. This would help address the 
shortage of literacy and numeracy skills required 
to monitor computerised data production control 
systems.

• The South African tertiary education system 
should be adapted to produce graduates skilled in 
the deployment of 4IR technologies, for example, 
mechatronics and maintenance engineers, and 
robot programmers. 

• Business should assist in the design of curricula, 
for both basic and higher education, suited for 
varied industries in the 4IR era, and should support 
lifelong learning for workers.

• Links between the TVETs and industry should 
be strengthened. Opportunities for experience-
based learning through study that integrates work 
experience must be increased in order for students 
to be better equipped for industries that have 
deployed 4IR technologies.

Skills Development and Jobs in the 4IR
• Government should ensure 4IR technologies 

are integrated into production processes within 
companies through policies that facilitate new 
collaborations, networks and processes of co-
creation as part of a broader innovation system. 
This system would include a range of organisations 
in education, finance, government and civil society, 
for example.

The outcomes of the 4IR for workers are 
contingent on the ability of individual firms 
to adopt and adapt technologies .

• Government must adapt or amend labour 
legislation so that it protects employees in the 
transition towards a digital economy. The outcomes 
of the 4IR for workers are contingent on the ability 
of individual firms to adopt and adapt technologies. 
In the South African advanced manufacturing 
sector, for example, 4IR technologies such as 
robotics, AI, 3D printing and data management 
systems should add to companies’ performance, 
rather than becoming a labour-displacing force.

Adapting to the Digital Economy: Lessons from the Taxi Industry 
•	 Government should amend taxi regulations 

to respond to the socioeconomic benefits 
and costs (externalities) associated with 
digital e-hailing services.

•	 Local and provincial authorities should make 
permit and licensing systems less onerous. 
These systems have a huge bearing on the 
costs of doing business within the taxi sector. 

•	 Regulations aimed at diversifying ownership 
patterns in the e-hailing sector should be 
introduced. These should be adapted for 
local contexts. Regulatory barriers that distort 
competition and fuel social conflict between 
market players should be dismantled.

The Healthcare Sector 
• A healthcare-focused 4IR strategy, tailored to 

the South African healthcare system, should be 
drafted. This strategy should address the unequal 
distribution of resources and the fragmentation 
within South Africa’s healthcare system. 

Healthcare workers should receive the  
training required to operate technologies 
introduced into the healthcare system.

• Healthcare workers should receive the training 
and upskilling required to operate technologies 
introduced into the healthcare system. Electronic 
health records (and any other ICT systems) need to 
be maintained by skilled personnel.

• Community healthcare workers must be 
consulted, and become partners in, the creation 
and diffusion of new health technologies. 
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The published book containing the research report entitled Leap 4.0: African 
Perspectives on the Fourth Industrial Revolution can be purchased from: 
sales@jacana.co.za | Tel: +27 011 628 3200

To contact MISTRA
Tel: +27 11 518 0260 | Fax: +27 11 518 0266

Email: web@mistra.org.za | Web: www.mistra.org.za
Address: Cypress Place North,

Woodmead Business Park,
142 Western Service Road,

Woodmead, Johannesburg, 2191
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Infrastructure for Inclusive 4IR Health and Environmental 
Outcomes 

A national, widespread intervention to support the 
development of infrastructure is required, including 
ensuring water and sanitation facilities are up to 
standard. Such an infrastructure plays a major role in 
health and ecological outcomes.

• A smart water quality system and an integrated 
water management system that relies on 4IR 
technologies should be developed. These will 
assist in the distribution of water and in the 
development of water-monitoring tools. 

• Water quality guidelines should be updated to 
take account of 4IR technologies, which could be 
used to avoid further environmental transgression 
within water resources.

• A comprehensive green industrialisation strategy 
for structural transformation should be developed; 
this should connect mining to upstream, side-
stream and downstream opportunities associated 
with 4IR products that rely on renewable energy.

4IR Energy Transitions 
• Energy technology choices need to take into 

consideration the long-term, systemic effects 
of new technologies. South Africa must ‘select’ 
the technologies in an inclusive manner, before 
systems become path-dependent or locked in. 

• Digitised electricity solutions must be tested 
before implementation on a broader scale. 
Potential risks and benefits should be assessed early 
in the process.

• An inclusive energy transition, which draws on 
4IR technologies, will require ‘democratised’ 
governance structures that will empower all 
stakeholders and ensure that risks and rewards are 
shared. Regulatory frameworks and programmes 
must be in place to protect low income households.

Energy technology choices need to take into consideration the long-term, systemic effects of 
new technologies. South Africa must ‘select’ the technologies in an inclusive manner, before 
systems become path-dependent or locked in. 


