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Introduction

On 21 July 2020, the Centre for Africa-China Studies (CACS) at the University of Johannes-

burg hosted a leading-edge webinar on ‘Gearing Africa for the Fourth Industrial Revolution’. 

The presenters were Prof Tshilidzi Marwala, UJ Principal and Vice-Chancellor; Gitanjali 

Sah, Strategy and Policy Coordinator for the International Telecommunication Union (ICU); 

Edward Zhou, Vice-President of Global Public Affairs for Huawei; Thang Nguyen-Quoc, 

economist for the Africa Unit of the OECD Development Centre; and Seth Mulli, Executive 

Director of the Youth Bridge Trust. This report will summarise their contributions, and sup-

plement their insights.

The webinar was timely, and in keeping with UJ’s thematic focus under the leadership of 

Prof Marwala – a Professor of Engineering, and a tireless advocate of the significance and 

potential benefits of the 4IR for Africa. Under his stewardship, the UJ is moving towards 

becoming a leading African centre of 4IR technology. The South African government has 

taken note of Prof Marwala’s passion; in 2019, when President Cyril Ramaphosa established 

a 4IR Commission with himself as chair, he appointed Prof Marwala as his deputy.

The inevitability of the 4IR

The 4IR is inevitable. It embodies a paradigm shift that will change the world of work, and 

permeate all spheres of life. History shows that Africa cannot afford to lag behind the 

rest of the world in consuming and creating new technologies. Covid-19 has highlighted 

the importance of staying ahead in terms of building skills and capacities. The world was 

caught unawares, and people must rethink ways of keeping economies active despite seis-

mic shifts in the workplace.

Gitanjali Sah.

Gitanjali SahProf Tshilidzi Marwala
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The coronavirus pandemic is causing a devastating economic depression. Even before the 

onslaught of Covid-19, eight African countries were already on the verge of debt distress, and 11 

others were in the high-risk category. This blow can be softened through the skilful use of technol-

ogy and innovation. The 4IR has its detractors, who may work to undermine its adoption in Africa. 

Moreover, some African workers may fear that they might be pushed aside by machines. However, 

as outlined by Seth Mulli, the 4IR brings with it many opportunities.

Edward Zhou showed a video depicting how the integration of 5G technology with mining in China 

is playing a significant role in reducing human accidents. Workers can now operate machinery 

remotely, and the speed of conveyor belts has increased from 15km/h to 30km/h. Besides gains in 

productivity, this has reduced the anxiety of the families of mine workers. The mine in the video 

is the first unmanned mine in China; many others are likely to follow. Since the introduction of 

mechanisation, the mine in question has increased production by 30%. 

One of the basic requirements for participating in 4IR is access to the internet. According to the ITU, 

3.6 billion people – particularly rural dwellers – are still not connected to the internet. Given this, 

ICTs are playing a vital role in helping to build more inclusive economies and education systems, 

and achieving the UN’s Sustainable Development Goals (SDGs).

A lack of digital skills remains a barrier for marginalised groups, especially in developing countries. 

To combat this, the ITU-UNICEF has joined forces in an effort to connect all schools to the internet 

by 2030. A total of 193 countries are already participating in this project. Internet connectivity is 

increasingly becoming the most basic requirement of the 4IR. As Figure 1 shows, the people of sub-

Saharan Africa have already widely embraced the internet and its contributions to various aspects 

of life. 

Klaus Schwab, founder of the World Economic Forum, argues that the single most important chal-

lenge facing humanity today is how to understand and shape the new technology revolution. In 

addition, the 4IR means adapting to emerging trends. And the writer and futurist Alvin Toffler has 

asserted that ‘the illiterate of the 21st century will not be those who cannot read or write, but those 

who cannot learn, unlearn and relearn’. As Prof Marwala’s presentation showed, learning seems to 

be a challenge in many workplaces.

Edward Zhou Seth Mulli
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Advantages of artificial intelligence

 The 4IR combines technological advancement and its influence on the global system. Improve-

ments in artificial intelligence (AI) have manifold advantages:

•	 AI can produce medical diagnoses from X-rays faster and more accurately than radiologists. 

Edward Zhou illustrated how Huawei technology helps with diagnoses of patients that cannot 

be physically attended to by physicians. 

•	 AI can also help to reach poor people in remote areas where doctors are few.

•	 Self-piloted cars will also shift the flow of traffic.

•	 3D printing will revolutionise the art and quality of printing.

•	 The 4IR can also improve the delivery of potable water to the many people who do not have it.

•	 The onset of the coronavirus pandemic has made the case for 4IR even more urgent and com-

pelling. Technological advancement should not only improve teaching, but should shift the way 

we think about teaching and learning. 

•	 Digital identification could reduce fraud and corruption.

On 4-6 September 2019, the WEF convened a global conference in Cape Town titled ‘Shaping 

Inclusive Growth and Shared Futures in the Fourth Industrial Revolution’. It provided participants 

with collaborative platforms for thinking about and tackling the common challenges of our joint 

future. To this end, leaders from across the continent and key international stakeholders addressed 

four transformational imperatives facing the region: 

•	 Readiness for the 4IR;

•	 Digitalisation and competitive industries;

•	  Sustainable development and environmental stewardship; and 

•	 Leadership and institutional governance.

4IR technologies, like AI and the internet of things (IoT), offer a new vision of economic growth, 

innovation, development and human well-being. The 4IR has unlimited potential in Africa. However, 

the continent suffers from an infrastructure deficit that hampers technological progress. To sur-

mount this shortfall, it needs to closely follow the 4IR and keep abreast of the latest developments, 

Note: Percentages are six-country medians 
based on total samples in Ghana, Kenya, 

Nigeria, Senegal, South Africa and Tanzania. 
Source: Pew Research Center 2018.

          Figure 1: Perceptions of growing internet connectivity in Sub-Saharan Africa

Do you think the increasing use 
of the internet has had a good 
influence, bad influence, or no 

influence at all in these areas in 
your country?
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learn from the lessons of more advanced countries, and identify partnerships that might be to 

the advantage of the continent. 

Partnerships, trends and lessons

In his presentation, Prof Marwala noted that Africa lagged behind the rest of the world during 

the first three industrial revolutions. Thang Nguyen-Quoc reported that President Nana Akuffo-

Addo of Ghana advised the OECD not to neglect the lack of physical infrastructure such as 

bridges in Africa, even as the continent is rushing to embrace latest technologies and digital 

infrastructures. This is a tacit admission that the continent is still struggling with aspects of the 

previous revolutions.

ITU data shows that Africa lags behind other world regions in terms of physical and digital infra-

structure as well as skills development. However, African countries could relatively easily make 

use of certain features of the 4IR that do not require its entire range. Small-scale agriculture 

is one case in point. It accounts for about 80% of food production in Africa, and 70% of jobs. 

The use of data for the purposes of precision in agricultural systems could be used to optimise 

farms, from anticipating natural disasters such as droughts and flooding, through predicting the 

best time to harvest crops, to anticipating outbreaks of pests and diseases before they affect 

production.

In an era of ever-increasing challenges with respect to ensuring food security, both locally and 

elsewhere in Africa, the application of data and smart farming practices is becoming ever more 

important. Africa will need important and well-meaning partnerships to close the gap between 

its technological advancement and that of other regions. South Africa, as the most industrial-

ised country in Africa, demonstrates the cheerless realities of Africa vis-à-vis the 4IR.

Prof Marwala also referred to the Deloitte report on global human capital trends (2020) which 

found that South African firms were not investing enough in the intersection between humans 

and technology. Some 94% of surveyed company executives were not ready to reskill their work-

forces to make them competitive amid the emergence of new technology, and 40% of South 

African respondents were not confident that their human resources departments could make 

          Figure 2: The world’s youngest countries (median age of total population, 2020)

Source: United Nations 2019.
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the changes needed to reskill their workers

This will be a trying task, because the current international system is fraught with disagreement 

about technologies, with countries such as the United States and the United Kingdom ranged 

against more ambitious countries in the field of technology, such as China. Besides keeping track 

of the latest trends and looking for good partnerships, Africa should also avoid challenges such as 

environmental degradation by adopting smart ways of doing business and industrialising. There is 

hope for Africa, because small-scale businesses have shown themselves to be resilient in the face of 

adversity. The 4IR also creates an opportunity to end male dominance. Africa is the only continent 

where women are more likely to be entrepreneurs than men. Increasing access to e-commerce 

would undoubtedly have a positive effect on gender justice. 

Africa’s stake in the 4IR

Seventeen per cent of the world’s population (1.3 billion) live in Africa. However, between now and 

2050, more than half of global population growth is likely to take place in Africa, and the popula-

tion of sub-Saharan Africa is expected to double.2 Seth Mulli provided some figures that underline 

just how important it is for the continent to be in the forefront of the 4IR. In 2015, Africa’s population 

was 1.1 billion; it will be 2.5 billion by 2050, and may reach 4.4 billion in 2100 – as much as 40 per 

cent of the global population. Therefore, the 4IR is hugely relevant for Africa because, in terms of 

demographic distribution, the future belongs to Africa. Sixty per cent of Africa’s 1.3 billion people 

are younger than 25, and the youngest countries in the world are found in Africa (see Figure 2). By 

2050, a third of young people the world over will be in Africa. It is hoped that initiatives such as the 

Digital Skills for Jobs Campaign introduced by the International Labour Organisation and the ITU 

could benefit the burgeoning numbers of African youths.  

Africa’s population dynamics pose both opportunities and challenges. The 2018 Goalkeepers Report 

by Bill and Melinda Gates Foundation states: ‘Today’s booming youth populations can be good 

news for the economy; if young people are healthy, educated and productive, there are more peo-

ple to do the kind of innovative work that stimulates rapid growth.’ To harness Africa’s potential, 

The 4IR can 
transform patterns 

of  industrial 
development 

in Africa.
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however, the continent must make effective use of the benefits that come with 4IR. The reality is 

gloomy; every year, about 12 million Africans are added to the job market, but only an average of 

3 million, or 25 per cent of the total, manage to find jobs. Prof Marwala put it succinctly when he 

noted that, in Africa, unemployment remains a scourge, economic growth remains lacklustre, and 

poverty is stubbornly commonplace. Africa is large and diverse, yet across the continent there is a 

noticeable uniformity of challenges. 

According to Seth Mulli, the main barriers to the inclusion of youths in African economies are:

•	  Lack of adequate and equal job creation. 

•	  High levels of unemployment.

•	  Limited access to further education.

•	  Increased number of students leaving formal education before completion.

Huawei aims to help 28 million sub-Saharan African students to benefit from remote education. It 

also intends to help more than 100 million people to benefit from mobile financial services. Both 

these groups will need the infrastructure and services that come with the 5G network. Edward Zhou 

provided responded to the hurdles outlined above by listing five features of Africa’s pursuit of a 

digital economy:

•	 Digital entrepreneurship: find new ways of developing businesses, offering services and gener-

ating revenue. 

•	 Digital infrastructure: improve broadband connectivity, and enhance digital infrastructure in 

order to empower unserved or underserved people.

•	 Digital services: utilise ICT to make businesses faster and safer. 

•	 Digital platforms: develop cloud-based digital platforms that will enable the public and private 

sector to serve people, businesses and government.

•	 Digital skills: without human capital development, you cannot develop the digital world. Upskill 

and reskill youths and practitioners via digital education platforms.

Computer data could be 
used to optimise farming, 
including anticipating 
natural disasters, pests 
and diseases, and 
predicting the best times 
to harvest crops
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How the 4IR can turn Africa’s fortunes around 

Gitanjali Sah drew attention to the ITU’s Digital Skills Assessment Guidebook as a means of help-

ing developing countries in particular to undertake national digital skills assessments. In Africa, 

the ITU works with UNECA towards achieving Agenda 2063, the UN’s Sustainable Development 

Goals (SDGs), and Information and Communications Technology (ICT). According to Sah, Huawei 

is a trusted partner in Africa, and has been enlisted to help build ICT infrastructure and roll out 5G 

networks. It has 9 000 employees in Sub-Saharan Africa, and 75% of them are local citizens.

In October this year, (2020), African Development Dynamics (AfDD) will release a report focusing 

on digitalisation and youth development and empowerment in Africa. It will also talk about the 

decrease in both external financial inflows and domestic government revenues. One of its findings, 

mentioned by Nguyen-Quoc, is that ICT infrastructure is more affordable than other forms of infra-

structure such as energy and electricity, especially with financing from the private sector.

Seth Mulli listed ten jobs identified by the Microsoft Digital Skills Initiative as offering the greatest 

number of openings; offering steady growth over the past five years, and paying a liveable wage; 

could be learnt online; and could therefore open up new skills and skills markets across the globe. 

These skills offer opportunities for many young Africans:

 » Software developer
 » Sales representative 
 » Project manager 
 » IT administrator
 » Customer service specialist

 » Digital marketing specialist
 » IT support / help desk
 » Data analyst
 » Financial analyst
 » Graphic designer 

Ten jobs requiring digital skills

By 2050, a third 
of all the young 

people in the 
world will be 

in Africa.
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Eight recommendations

Prof Marwala gave eight recommendations for reducing poverty, unemployment and inequality in 

South Africa and Africa: 

1. The continent needs to redesign human capacity development in order to link potential employ-

ees more effectively to productive work. This needs a skills revolution, which will entail computa-

tional thinking and a holistic approach to problem solving. Africans also need a mixture of skills 

stacked on top of each other, and linked to industry. Seth Mulli also emphasised the importance 

of lifelong or continued learning for employees. The direct jobs opportunities offered in the manu-

facturing, agriculture and tourism sectors should be utilised more effectively. Tertiary education 

must become multidisciplinary, with all curricula blending science and technology with human and 

social sciences. People should enter and leave the system as part of a life-long educational system. 

There is a misconception that technical hubs in Africa are a dismal few. According to Briter Bridges, 

the number of active tech hubs in Africa almost doubled from 314 in 2016 to 618 in 2019. The bot-

tleneck that Africa has is soft skills. Upskilling the existing body of skilled workers is essential.

2. Africa needs to establish national AI institutes that focus on the application of AI in health, agri-

culture, mining, government and regulation. President Cyril Ramaphosa focused on this when he 

became AU chair and called for Africa AI forum. Machine learning will be a part of this. High perfor-

mance computing should be available for widespread use. The challenge about this will be whether 

successive AU chairpersons will continue the momentum generated by President Ramaphosa.

3. In the case of South Africa, Prof Marwala called for establishing a platform for advanced manu-

facturing. Manufacturing is the fourth largest economic sector in South Africa, contributing 14% to 

GDP. Again, the technologies offered by the 4IR need to be utilised and exploited. A state-led initia-

tive is needed to grow the manufacturing sector, among others to develop electric vehicles. South 

Africa will not become globally competitive unless its starts to utilise 4IR technologies.

Youths leaving 
school before 
completing their 
education is a 
major barrier to 
economic inclusion.
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4. Africa needs to secure and enable data for innovation. E-government services are needed 

across sectors such as health, transport and justice. This involves creating national data centres 

as repositories for all data, including health data. This demands bolstering cyber security in turn. 

5. Companies should be incentivised to develop and utilise 4IR technologies. New Small and 

Medium Enterprises (SMEs) should be developed, and existing ones assisted. Companies should 

be easier to register, thereby adding to the ease of doing business. According to the GSMA, ICT 

has generated 1.7 million direct jobs in Africa; created US$144 billion of economic value, or 8.5% of 

African GDP; and contributed US$15.6 billion to African tax revenues.

6. 4IR infrastructure should be built that integrates with existing economic and social infrastruc-

ture to improve energy, water and health services. Governments should develop a set of infrastruc-

ture priorities with reasonable timelines. 

7. African governments should review, amend or create policy and legislation that accord with 4IR 

development. This will require governments to work closely with their legislatures. 

8. 4IR Strategy Implementation Coordination Councils should be established and located in the 

highest echelons of government. They should coordinate initiatives across the public, and private 

sectors, labour and academia. An example of how the private sector is leading in this regard is the 

Fit for Work, Fit for Life (FLFW) initiative undertaken by the YBT in South Africa and Namibia, in 

terms of which young people are being trained in the workplace and in entrepreneurial skills. Some 

70% of the people the YBT caters for are women, and 30% are men. This is crucial because, in 

Africa, women are more likely to become entrepreneurs than men. 

Computer 
literacy should be 

instilled from an 
early age.
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Conclusion

The seminar effectively highlighted the importance of the 4IR for Africa. Africa has a bigger stake 

in the adoption and success of 4IR than other world regions because it is still the poorest in the 

world, with bleak prospects for providing its rapidly growing youth population with meaningful 

and sustainable employment. All the presenters listed specific handicaps and challenges confront-

ing the continent, but also pointed to ways in which these could be overcome. Most current jobs 

require some form or level of digital skill. Therefore, it is imperative for the continent to work with 

organisations such as the ITU, Huawei and many others that could catalyse its inclusion in the 4IR. 

Fortunately, the webinar has underlined that Africa is quite capable of making independent and 

fact-based decisions about its development partners.

References

Pew Research Center. 2018. Internet Connectivity Seen as Having Positive Impact on Life in  

Sub-Saharan Africa: But digital divides persist. Available at: https://www.pewresearch.org/

global/2018/10/09/internet-connectivity-seen-as-having-positive-impact-on-life-in-sub-saharan-

africa/ 

2. United Nations. 2019. Population. Available at: https://www.un.org/en/sections/issues-depth/

population/

Digital skills 
are offering new 
job opportunities 
for many young 
Africans.




