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1. Foreword – University of Johannesburg  

UJ Arts & Culture, a division of the Faculty of Art, Design & Architecture at the University of 
Johannesburg (UJ), produces and presents student and professional arts programs that are aligned to 
UJ’s vision of being an international university of choice, anchored in Africa, dynamically shaping the 
future. The division offers robust range of arts platforms to students from across the university, as well 
as staff, alumni and the general public. These platforms allow participants to experience and engage 
with emerging and established Pan-African and international artists drawn from the full spectrum of 
the arts.  
 
Despite the growing awareness of how the Fourth Industrial Revolution (4IR) will transform the creative 
industries, we have become acutely aware of the limited engagement and discourse around this topic 
in both South Africa and on the continent. And yet, the faster technological integration occurs, the more 
pressing our need becomes for knowledge production on this subject. With Professor Tshilidzi Marwala 
at the helm of the university, it has become synonymous with 4IR and it is therefore fitting for the 
Faculty of Art, Design and Architecture to champion this discourse.  
 
The global outbreak of Covid-19 made us see how rapidly humanity was forced to further integrate 
technology on a macro and micro scale. In some instances, artists and creatives utilised digital 
platforms, with limited success. And while we are able to adopt learnings from across the world, to 
develop a successful strategy for the production of useful literature on 4IR, we must frame our research 
findings through an African lens. There might be global commonalities, but contextually our way 
forward must cater for and address our continent and country’s particular challenges.   
  
The aim of Futures & Beyond is to provide a platform for critical and robust discourse around the 
integration of arts and technology. In this report, we hope to capture the salient points that came out of 
the March discussions, to serve as a valuable foundation for advancing knowledge on creativity and 
4IR. In 2022, UJ Arts & Culture will move this conversation forward with an accredited conference 
planned for the first quarter. The next Futures & Beyond is planned to be a hybrid event, strengthening 
the relationship between academia and industry to the benefit of society at large.  
  
Pieter Jacobs  
Head: UJ Arts & Culture 
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2. Foreword – Andani.Africa 

It is often said that Africa is the youngest continent in the world, holding incredible potential for future 
prosperity and innovation. The Fourth Industrial Revolution (4IR) presents a unique opportunity for 
Africa to tap into its potential, catapult its development and fast-track its economic and social 
advancement. However, Africa is faced with enormous systemic challenges of poverty and 
unemployment. Africa’s expanding young population will be denied an opportunity to live up to their 
potential if there is no accelerated access to digital technology. Digital technologies can unlock new 
pathways for rapid economic growth, job creation and innovation. The creative industries in Africa are 
well positioned to enable economic and social development, and they have great opportunities in 
adopting digital technologies. Creative industries also often attract young people looking for 
opportunities, given their low barrier of entry.  
 
Andani.Africa a research and insights company in the creative economy, dedicated to creating new 
knowledge that will grow and strengthen creative industries in Africa. Andani.Africa’s purpose is 
premised on the belief that in order to grow creative industries in Africa, sophisticated data collection 
and analysis need to be developed to navigate the complexities and intricacies that underpin the 
creative industries. Andani.Africa works within an intersection of tradition and culture that we like to 
call data humanism: African forms of storytelling that share insights and knowledge in the tradition of 
the oral histories of our forebears, overlapping with the technological advances afforded us by new 
digital forms of data analysis and visualisation. This overlap allows us to harness artificial intelligence 
(AI) for knowledge production in the African creative industries. It is through this understanding that the 
company has positioned itself as a leader in generating data and knowledge. Andani.Africa 
articulates the opportunities and areas of growth, and is informed by a deep understanding of 
contextual operations and ecosystems of creative industries in Africa. 
 
Working with the University of Johannesburg (UJ) Arts & Culture on the Futures & Beyond Forum, and 
its resulting report, have thus been exactly the kind of project Andani.Africa is passionate about, and 
this project represents an exciting foray into relatively unchartered territory. There is much work still to 
be done in this area, and much potential still to be uncovered. This report is in many senses an 
introductory document. We look forward to building and developing this body of knowledge over 
time.  
 
Enjoy the read, we look forward to further engagements. 
 
Andani.Africa  
Molemo Moiloa and Lonwabo Mavuso  
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3. Introduction to Futures & Beyond 

There is no doubt that the Fourth Industrial Revolution (4IR) is a buzzword, with most industries 
considering how this revolution will affect operations and ultimately the sustainability of economies. 4IR 
is an interrupter and a catalyst of new industries and new ways of thinking, forcing us to reconsider 
how we have done things in the past. The concept of the 4IR is elusive, with many experts trying to 
measure and pinpoint the extent to which it will impact economies and countries around the world. The 
truth is, 4IR is still a developing field of understanding, with shifting definitions and growing 
knowledge. As it develops, some elements become clearer and new strategies are tested and better 
understood. Clearly, 4IR is constantly in flux and requires agile, responsive and creative engagements.  
  
The changes of 4IR present a window of opportunities for the African continent. They may allow the 
continent to leapfrog some of its development challenges. They allow the reimagining of technology as 
a real viable solution that could mitigate challenges such as ease of doing business, infrastructure 
development, unemployment and poverty alleviation. The creative economy and indeed the creative 
industries are well placed to be enablers of 4IR. They help to ease the adoption of new technologies 
and provide practical ways in which these technologies could be applied and understood. In many 
respects, creative industries have pioneered the use of new technologies such as virtual reality, 
augmented reality and 3D printing. 
   
This report seeks to initiate robust discussion and curious exploration of 4IR within the context of the 
creative sector. Though there is a general awareness that 4IR is likely to change everything in the 
future, UJ Arts & Culture and Andani.Africa recognised the limited engagement with how the 4IR and 
creative sector intersect, particularly in South Africa and the African continent. Because of this, we have 
embarked upon a process of knowledge production on this topic. To this end, UJ Arts & Culture in 
partnership with Andani.Africa hosted the inaugural Futures & Beyond Forum, presenting speakers from 
across the continent to engage on various topics that interrogate where creativity meets 4IR. This 
research document is an extension of the Forum and a speculative merging of Forum insights, formal 
research reports and various case studies from around the continent.  
  
This report is an exploratory introduction into the current local and international debates on the 
intersection between 4IR and the creative sector. It aims to identify areas of potential, gaps in the 
literature, and strategies for knowledge production on these issues. Any report on 4IR is speculative, as 
there remains so much we still don’t know. Any report on 4IR is also likely to be somewhat outdated 
before its metaphorical ink dries, because things are changing so quickly. In light of this, consider this 
report as a call to work together to imagine anew and create the digital futures we want to see. 
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4. Executive Summary 

4IR is an interrupter and a catalyst of new industries and new ways of thinking, forcing us to reconsider 
how we have done things in the past. The concept of the 4IR is elusive with many experts trying to 
measure and pinpoint the extent to which it will impact economies and countries around the world. The 
truth is, the Fourth Industrial Revolution (4IR) is still a developing field of understanding, with shifting 
definitions and growing knowledge. 
 
Some researchers suggest that Africa needs to address its lack in priori industrial technologies in order 
to get a base level of development before undertaking 4IR.1 Other researchers suggest that 4IR offers 
the opportunities to leapfrog the previous revolutions and move Africa firmly into the future. Africa 
displays a complex representation of industrialisation and the usual markers of modernisation. For 
example, Africa is the most under-banked region in the world, but also the world leader in digital 
banking through mobile money services, with approximately half a billion mobile money users by 
2020, transacting approximately US$500 billion per year.  
 
Either way, developments and investment into 4IR technologies are already underway on the African 
continent. investments and strategies for 4IR are being undertaken across the African continent. 
Governments – led by South Africa, the African Union and the AFDB – are all looking to understand 
the nature of 4IR for the continent. At the same time, large international investments as well as small, 
medium and micro enterprises (SMMEs) are undertaking cautious new forays into 4IR technologies. 
 
The specificities of industrialisation on the African continent require a particular approach that 
responds to the context and needs of Africans. Part of approach involves responding to the long and 
difficult history that Africa has with colonial violence and extractivist capitalism. The approach will also 
need to define the new futures that African looks to create for itself out of the realities of this difficult 
history. 
 
African Audacity, Humanism and Ideas 
For some, the shifts of 4IR bring about an opportunity to grapple with the serious failings of leadership, 
economy and social infrastructure of the African continent. This means engaging with technologies that 
are directly connected to our context, rather than adopting existing ones. We need African teams and 
decision makers within new technology, who are able to architect the establishment of their own 
dominance. 
 
For many, African dynamism in 4IR lies in centring the power of humanity within these massive 
technological changes. This is not only strongly aligned with African historical and philosophical 
traditions, but is also in direct contrast with many of the increasing challenges of the international 
dehumanisation of technological development. The world has to change the underlying structures and 
knowledge systems of technology in order to ensure that 4IR does not replicate the problems of 
inequality and discrimination of the past.2 
 
Many identify an increase in the role of intellectual property as the primary site of value in 4IR as 
relates to innovation. Africa has an innovation economy that works with what it has, in order to find 
new strategies to solve old problems – and particularly in response to infrastructural 

 
1 African Development Bank. (2019) Study Report: Unlocking the potential of the Fourth Industrial Revolution 
in Africa. A report by Technopolis, Research ICT Africa and Tambourine Innovation Ventures 
2 Mhlambi, Sabelo. (17 March 2021) Ubuntu ethics for AI: How African culture and heritage can inform new 
ways of thinking about 4IR Ethics. Futures & Beyond Forum 
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problems3.Simultaneously, African publics show a high propensity for innovation uptake and a 
responsiveness to change. This current trend of relatively low-cost development of innovative 
technologies with enthusiastic users and markets bodes well as a strong basis for a Intellectual Property 
(IP) orientation in the continents strategy towards 4IR. 
 
Creative Industries has a role to play 
World Economic Forum’s Future of Jobs report estimates that by 2025, 85 million jobs may be 
displaced by a shift in the division of labour between humans and machines. By comparison, a recent 
report by Nesta concludes that ‘creative occupations are more future-proof to computerisation with 86-
87% of workers in the ‘highly creative category’ found to be at low or no risk of automation. 
 
The gig economy, freelancing and remote working with flexible schedules are increasingly common 
strategies of working across disciplines within 4IR. These are practices of work that the creative 
industries have long harnessed. The creative industries are therefore ahead of the curve in weathering 
these shifts but also acutely aware of the precarity this can create and that needs to be addressed in 
order to have a human-centred approach to the 4IR work force. 
 
Creativity is up from tenth place on the WEF’s list of critical skills4 in 2015 and is now fifth in 2020, 
behind innovation, active learning, critical thinking and complex problem-solving skills. These key skills 
for 4IR are all honed within the creative disciplines. Many of the key skills perceived to be important 
for 4IR are soft skills, or the interpersonal skills that almost all jobs require. Creativity within 4IR is 
being framed in industrial and cognitive terms, which are often not fully harnessed by the creative 
industries themselves. One of the key challenges for the future of 4IR will be how to train people in 
creativity, and how to enable future workers to be more creative. To do so, the creative industries 
needs to get involved in the debates, learn to articulate what it has to offer to the conversation, and 
drive change. 
 
Similarly, digital skills form a vital capacity in the working world of creative industries, and that many 
see the need to better engage with future-oriented skills such as AI. Creative industries companies 
indicated that digital skills (36%) and 4IR skills (34%) are skills that their clients are asking for but that 
they don’t yet have, although the creative industries may still be better equipped with these skills than 
other industries according to the WEF. Barriers to 4IR skills development and employment for African 
youth include lack of access to resources, lack of knowledge about careers and skills needed, lack of 
opportunities, tools and training, adult beliefs in youths’ abilities (mindsets), and systemic issues. Many 
parts of the creative sector have a lower barrier of entry for many of the demographics for whom 
technology remains largely inaccessible in South Africa. The creative sector is an industry employing 
1 136 million people, had a pre-pandemic growth rate of approximately 2.5%, had the potential for 
enabling entry and on the job training; these factors make the sector ripe for digital skills 
development. 
 
Ethics have become a major issue of contention already within the world, particularly with regards 
data security, platform management and cyber bullying. On the African continent there is concern that 
much African data is hosted and therefore controlled outside of the continent. For many activists, a 
greater concern is the ways in which African states utilise data privacy for political purposes and 
limitation of civil freedoms. At a more philosophical level, new technologies are beginning to raise 
questions that are deeply connected to our histories and societal ills. Many of the algorithms have 

 
3 Fishman, Paul. (2018) 10 great African innovations. https://www.technologist.eu/10-great-african-
innovations/ 
4 World Economic Forum. (2020) Future of Jobs Report. https://www.weforum.org/reports/the-future-of-jobs-
report-2020 
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proven to be unethical, profit-crazed, racist and sexist, and can in fact discriminate in harmful ways. 
This points to inherent problems in the ways that 4IR technologies are being developed – and the ways 
in which they are inevitably anti-African. For many African scholars in this arena, this amplifies the vital 
need for the development of African approaches to the future of 4IR, not simply within Africa, but also 
to address global trends in the construction of our digital futures. There is potential for creating 
technologies from the positions of African humanist philosophies such as Ubuntu, and the need for 
African knowledges to be available as the basis of this technological shift, particularly through 
language. In many ways, creative and cultural diversity points to key potential approaches for 
creative and innovative strategies to reimagining and creating an African 4IR. 
 
South Africa leads the continent in bringing together creativity and 4IR. The South African Presidential 
Commission for the Fourth Industrial Revolution report recognises the potential of the creative economy 
and sees this economy as one that can grow substantially through and together with 4IR. The report 
specifically engages with creative sector in terms of skills, production and economic expansion. This 
points to the use of creativity and intellectual property as one of the countries primary resources for its 
development. 
 
Possible Ways forward 
There are a number of key emerging concerns that are vital issues to take forward, even within their 
ever-shifting nature. The first is a clear need for a re-imagining of the story of technology and 
creativity – and a recognition that industrial technological revolutions and the creative industries have 
always moved hand in hand, sometimes deeply challenging the other, but most often bringing great 
benefit. The second is the urgency for Africa to take charge of its 4IR future, not imply in ‘keeping up 
with’ and adopting international technological trends, but more importantly in charting a distinctly 
African path that recognises the continents distinct limitations but also its strengths. In so doing there is 
so much possibility for enabling a better digital future for Africa, but also influencing the global 
technological course in ways that benefit everyone.  
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5. Methodology 

This report is primarily a desktop study of existing literature on the topics of the Fourth Industrial 
Revolution (4IR) and the creative industries from across the world, with a focus on these issues on the 
African continent in particular. 
 
Our approach has been to cast the net wide, to explore a large spectrum of information and reports 
that intersect in some way across 4IR, creativity and Africa. Doing so has been challenging, as very 
little data exists that directly tackles all three topics at the same time. There is far less writing than 
expected on the intersection of 4IR and creativity, even without mention of the African continent. As 
such, our strategy focused on bringing together disparate content and finding the fine and intricate 
linkages between them, and seeking out practical information that is applicable to our context. 
  
The desktop study was deeply enriched by the Futures & Beyond Forum, held in March as a 
collaboration between UJ Arts & Culture and Andani.Africa. The Forum enabled the desktop research 
to take tangible form, as professionals already straddling these separate areas of thought came 
together to present fascinating projects and long-developed thought on the potential for 4IR and 
creativity in Africa. The talks from the Forum have been incorporated into the desktop research and 
have been valuable in enabling broader exploration of the nuances and specificities of how we might 
imagine and approach 4IR in relation to our specific needs and realities on the continent, but also to 
consider the role of the African continent within the space of 4IR in order to envision new global 
futures. 
  
A final, post-Forum round of desktop research was further undertaken to add additional research 
rigour and content to the ideas brought forward by the Forum. The combination of this range of ideas 
and approaches brings together a range of relatively new formulations, some of which remain quite 
speculative. 
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6. A starting point: Some working definitions 

Cultural and creative industries 
Historical definitions of the creative industries have referred to a range of cultural activities that are 
concerned with the generation and commercialisation of creative ideas and intellectual property. The 
United Nations Educational, Scientific and Cultural Organization (UNESCO) provides a widely adopted 
framework in which cultural and creative industries (CCI) activities ‘have incorporated, in addition to 
adapting to technological advances and the evolving place of media in society, sophisticated 
production processes and large-scale distribution methods to reach global markets’.5 The UNESCO 
definition indicates six different domains: (1) cultural and natural heritage, (2) performance and 
celebration, (3) visual arts and crafts, (4) books and press, (5) audio-visual and interactive media and 
(6) design and creative services (see Figure 1). These domains connect with a broad spectrum of other 
fields such as tourism. A 2015 report conducted by Ernst & Young and jointly presented by UNESCO 
mapped the economic value of CCI based on revenues and employment across five global regions,6 
and identified that pre-pandemic CCI generated US$2 250 billion a year (this is 3% of the world’s 
GDP) and employed 29.5 million people (1% of the world’s active population). CCI revenues 
exceeded those of telecom services and employed more people than the car industries of Europe, 
Japan and the USA combined (29.5 million jobs in CCI vs 25 million jobs in the car industries).  
 
 

‘Cultural and creative industries generate US$2 250 billion a year, i.e., 3% of 
world GDP, and employ 29.5 million people. CCI revenues exceed those of telecom 
services and employ more people than the car industry of Europe, Japan and the 
USA combined.’  
– UNESCO EY Report 2015 

 

 
5 UNESCO. (n.d.) Section for the Diversity of Expression: Capacity-Building Programme in Africa. Document No. 
11. https://en.unesco.org/creativity/sites/creativity/files/digital-
library/What%20Do%20We%20Mean%20by%20CCI.PDF 
6 Ernst & Young. (2015) Cultural Times: The First Global of Cultural and Creative Industries. 
https://en.unesco.org/creativity/sites/creativity/files/cultural_times._the_first_global_map_of_cultural_and_
creative_industries.pdf  
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Figure 1 UNESCO’s conception of the cultural economy shows the variety and range of occupations in the creative industries.  
 
 
Creative economy  
British cultural policy advisor John Newbigin first identified an emerging definition of the creative 
economy that is an extension of a wider 21st century understanding of CCI.7 It takes into account the 
omnipresent application of creative innovation in sectors that traditionally would not be considered to 
be part of CCI, highlighting that ‘while it is relatively easy to identify the size and value of an industry 
such as fashion or advertising, these figures fail to capture the many individuals or groups who are 
doing creative jobs in non-creative industries’.8  
 
It follows then, that CCI activities are at the root of the creative economy. Contemporary definitions 
commonly accommodate a multidisciplinary understanding of interactions between economics, culture 
and technology. More significantly, the growing global creative economy is viewed as a driver of 
national revenue and employment, and has led to greater access to the internet and continuous 
digitisation of CCI activities (primarily in response to 4IR). The World Bank and the Innovation Policy 
Platform (IPP), developed by the Organisation for Economic Co-operation and Development (OECD), 
identify intellectual property (IP) as central to the creative economy. They situate it at the intersection 
of art, technology and innovation.9 Creative skills and capacities are operationalised within the 

 
7 Newbigin, John. (2011) What is the Creative Economy? 
https://creativeconomy.britishcouncil.org/guide/what-creative-economy/ 
8 Newbigin, John. (2010) The Creative Economy: An Introductory Guide. In British Council’s Creative & Cultural 
Economies Series Part 1. 
https://creativeconomy.britishcouncil.org/media/uploads/files/English_GuideToolkit_30_withCover_LR.pdf 
9 Innovation Policy Platform. (2013) IP and creative industries. 
http://www.innovationpolicyplatform.org/www.innovationpolicyplatform.org/content/ip-and-creative-
industries/index.html 
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broader economy specifically through the application of creative technical skills such as design and 
content creation, as well as through the development and production of IP-related products. 
 
Fourth Industrial Revolution 
The Fourth Industrial Revolution is in process. Many authors disagree when it officially started, but for 
most, this is not necessarily important.10 Part of the reason for this debate relates to technology. The 
previous industrial revolutions were defined by singular technologies (see Section 6). However, 4IR is 
more complex is that it is not defined by one technology, but rather by a convergence of technologies. 
In addition, many of the technologies associated with 4IR (such as drones) have been in use for some 
time now. Other technologies (such as quantum computing) are not yet fully in existence. 
 
The term 4IR itself was introduced by Professor Klaus Schwab, founder and executive chairman of the 
World Economic Forum (WEF) at an address in Davos in 2016.11 He defines 4IR as a fusion of 
technologies that blurs the lines between the physical, digital and biological spheres. 
 

 ‘4IR is a fusion of technologies that blurs the lines between the physical, digital and 
biological spheres.’  
– Klaus Schwab 

 
This convergence of technologies has become possible due to the proliferation of certain kinds of 
technologies (such as technologies used to create, store and process data, which humans now make at 
an extraordinary rate every second), as well as the emergence of new technologies that have the 
potential to affect many parts of our existing lives (such as blockchain). While different definitions tend 
to highlight or prioritise different technologies when describing this convergence, there are a number of 
technologies – such as Machine Learning and cloud computing among others - that remain present 
across different definitions.  
 
The South African Presidential Commission for the Fourth Industrial Revolution (SAPC4IR) report – the 
most extensive official engagement with 4IR in Africa – uses this definition: ‘The Fourth Industrial 
Revolution is an era where people are using smart, connected and converged cyber, physical and 
biological systems and smart business models to define and reshape the social, economic and political 
spheres.’12 
  

 
10 Adendeorff, Christian et al. (2018) Policy Implications of the 4th Industrial Revolution for the Cultural and 
Creative Economy. A report by the South African Cultural Observatory. Port Elizabeth: SACO and Department 
of Arts and Culture 
11 Schwab, Klaus. (2016) The Fourth Industrial Revolution: what it means, how to respond 
https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-
respond/ 
12  Marwala, Tshilidzi et al. (2020) Diagnostic Report of the Presidential Commission on the Fourth Industrial 
Revolution. Pretoria: Department of Communications and Digital Technologies, page 20 
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7. A foot in both revolutions: The coalescence of the Third and Fourth Industrial Revolutions in Africa  

The current case in Africa 
In many ways, the African continent has not fully participated in the first three industrial revolutions. 
Colonialism limited the degree to which the continent was able to actively engage in industrialisation, 
and the continent was largely relegated to being a source of raw materials that would be processed 
in industrial centres. Some researchers suggest that Africa needs to address its lack in priori industrial 
technologies in order to get a base level of development before undertaking 4IR.13 Other researchers 
suggest that 4IR offers the opportunities to leapfrog the previous revolutions and move Africa firmly 
into the future. Either way, developments and investment into 4IR technologies are already underway 
on the African continent. For example, the internet of things (IoT), big data, additive manufacturing 
(AM) and drone usage all lead the way in technological advances.  
 
In many ways, Africa displays a complex representation of industrialisation and the usual markers of 
modernisation. Africa is the most under-banked region in the world, but also the world leader in digital 
banking through mobile money services, with approximately half a billion mobile money users by 
2020, transacting approximately US$500 billion per year. This is 3.5 times the amount transacted in 
the second biggest regional market in the world, South Asia.14 Africa has 95% mobile penetration, 
with southern Africa hosting the highest rate of mobile connectivity to total population in the world at 
169%.15 But as a continent we have the lowest internet connectivity, with regions such as central and 
eastern Africa indicating less than 25% of their population being active users of the internet in 2020.16 
Africa therefore remains in the throes of the Third Industrial Revolution with vast populations of the 
continent not yet able to take full advantage of these technological advances. In fact, most of the 
continent still struggles to access the basic underlying technology that was first introduced to the world 
in the Second Industrial Revolution, and on which the Third and Fourth Industrial Revolutions are entirely 
dependent: a stable electricity supply. The African Union and the World Bank have developed a 
Digital Transformation Strategy for Africa, which counts digital infrastructure, digital public platforms, 
digital financial service, digital businesses and digital skills as the five key development areas for the 
continent towards a fully developed 3IR future.17 This suggests that these institutions acknowledge the 
difficulty in undertaking 4IR without having first gone through 3IR, and any engagement with 4IR from 
the perspective of the African continent must take into account the complexities of access to 3IR.  
 
For Professor Barry Dwolatzky, initiator of the digital and software engineering hub Tshimologong, 
which is based at the University of the Witwatersrand in Johannesburg, the past decades in the South 
African context have pointed to a number of key limitations in enabling basic access and 
implementation of digital technologies towards 4IR. He points to the challenges that keep plans – 
where they exist – from being well implemented: reluctant and change-weary work forces backed up 

 
13 African Development Bank. (2019) Study Report: Unlocking the potential of the Fourth Industrial Revolution 
in Africa. A report by Technopolis, Research ICT Africa and Tambourine Innovation Ventures 
14 Velluet, Quinton. (2020) Africa: Over 500 million mobile-money users expected in 2020. 
https://www.theafricareport.com/25846/africa-over-500-million-mobile-money-users-expected-in-2020/ 
15 Kemp, Simon. (2020) Digital2020: South Africa. https://datareportal.com/reports/digital-2020-south-africa 
16 Kemp, Simon. (2020) Digital2020: South Africa. https://datareportal.com/reports/digital-2020-south-africa 
17 African Union. (2020) Digital transformation strategy for Africa. 
https://au.int/en/documents/20200518/digital-transformation-strategy-africa-2020-2030 
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by their powerful unions; lack of knowledge and skills; slow and non-agile policy development and 
procurement frameworks; and limitations in implementation.18  
 
Professor Tshilidzi Marwala of the University of Johannesburg points to the fact that 4IR, to function at 
its optimum, requires an understanding of interdisciplinarity, an ability to work across silos through 
ecosystemic thinking, and an ability to embrace risk.19 By its very nature, 4IR involves the convergence 
and intersection of technologies, and it thus requires the ability to bring together capacities, skills and 
fields that are not historically connected, and the ability to facilitate failure and innovation.  
 
While Africa shows substantial growth potential, it lags behind substantially in readiness to take 
advantage of 4IR. Readiness is measured by the WEF and the African Development Bank (AFDB)20 by 
assessing a country’s current baseline of production and the key enablers that position it to capitalise 
on 4IR development. Figure 2 indicates levels of readiness across the world. It points to nascent 
potential for most of the continent, showing most African countries as trailing the rest of the world. One 
African country currently stands in the high potential quadrant: this is South Africa.  
 

 
18 Dwolatzky, Barry & Harris, Mark. (2021) Huge gap between SA's 4IR strategy and what commission 
recommends. Daily Maverick. https://www.dailymaverick.co.za/article/2021-01-14-south-africas-4ir-strategy-
huge-gap-between-whats-on-the-ground-and-what-the-ramaphosas-commission-recommends/ 
19 Marwala, Tshilidzi (2019) Preparing Africa for the Fourth Industrial Revolution. WIPO Magazine. 
https://www.wipo.int/wipo_magazine/en/2019/si/article_0006.html 
20 African Development Bank. (2019) Study Report: Unlocking the potential of the Fourth Industrial Revolution 
in Africa. A report by Technopolis, Research ICT Africa and Tambourine Innovation Ventures 
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Figure 2 Based on WEF data this map shows a selection of sub-Saharan African countries based on their readiness to undertake 
4IR. These countries are represented in dark brown and largely congregate at the back end of the readiness spectrum. 
 
There is therefore much complex work to be done to address the limitations that the continent currently 
faces. At the same time, African countries need to take advantage of and not be left behind by the 
technological shifts brought about by the 4IR. A combination of strategies is required to address 
historical injustices meted upon Africa, to provide restitution for some of the damage and extraction 
that Africa still lives with, and also to drive innovation, education, creation and building – all within the 
framework of limited skills and resources. Key social justice concerns of access, equity and dignity are 
foundational to a Fourth Industrial Revolution in Africa. 
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The story of Industrial Revolutions and Creative 
Industries 

 
 
The world has undergone three industrial revolutions already. Understanding these three revolutions 
and their impacts helps frame an understanding of the 4IR. Historically, the industrial revolutions were 
spurred by a major technological change that deeply informed rates and types of production, which in 
turn greatly informed systems of labour. These changes had knock-on economic impacts such as greater 
prosperity for those who owned the means of production and major shifts in the use and ownership of 
resources such as land. But importantly industrial revolutions also had substantial social impacts, such as 
changing education and gender relations, and increasing urbanisation and rapid globalisation.21 
  

 
21 Marwala, Tshilidzi et al. (2020) Diagnostic Report of the Presidential Commission on the Fourth Industrial 
Revolution. Pretoria: Department of Communications and Digital Technologies 
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The First  
Industrial 
Revolution  
 
 
 
 
 
 
 
 
 

 
 
 

The First Industrial Revolution is primarily attributed to the invention of the steam engine in the late 
18th century. Steam engines meant that production could be powered by machines, rather than by the 
labour of humans and animals. These engines affected transportation, with automated trains forever 
changing the way and speed at which people were able to travel. Most importantly, steam engines 
resulted in the first instances of mechanised industrial production, as the new machines increased 
production levels and production times.  
 
This affected all industries, including the creative industries. For example, in the textile industry, 
mechanised weaving looms enabled larger outputs of woven fabrics. The printing press was also 
mechanised through steam power, and this completely revolutionised the centuries-old technology. The 
invention of the mass newspaper increased the accessibility of printed materials, which shifted the 
ways in which knowledge, religion, business and technology developed – and became central to the 
way the modern world has come to be what it is today. 
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The Second 
Industrial 
Revolution 
 
 
 
 
 
 
 
 
 

 
Almost 100 years later, the Second Industrial Revolution was started by the invention of 
electrical energy. This revolution is often attributed with the greatest impact on societal 
change, as the assembly line, the factory and mass production were introduced. All of these 
changes became possible due to electricity. These changes led to an increase in rate of 
production and an insatiable demand for labour. This desperate need for labour resulted in 
massive changes through urbanisation, land enclosure, and a system of mass education to 
prepare people for the world of mass work.  
 
Within the creative industries, the former cottage industries – the highly skilled work of 
crafters, such as furniture making, smithing and so on – became far more mechanised and 
based in factories. As objects were manufactured en masse, this resulted in mass closure of 
craft cottage industries. It also resulted in a total shift in the kinds of technologies that 
enabled new forms of creative work and new forms of distribution including film and the 
domestic television. These innovative forms of technology were spurred by the invention of 
electricity. 
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The Third Industrial 
Revolution 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Approximately 100 years after that, the Third Industrial Revolution was largely framed around the 
development of the microchip, and sometime after, the internet. These innovations enabled the creation 
of computers, automation and global communications. This is the industrial shift towards a digital world. 
This period created a much larger ‘white collar’ worker base, and an increased managerial level to 
enable these workers. This also shifted education frameworks towards tertiary education and 
increased managerial skills.  
 
Creative digital capacities have played a huge role in mainstreaming the Third Industrial Revolution, 
with contemporary design fields such as user interface (UX) design being developed to enable greater 
access and use of technology for the mainstream public. The way computers and the internet look, feel 
and are useable to the average layperson has shifted immensely in a very short period of time (see 
Figure 3). Within the creative sector, digitisation has enabled a plethora of new forms of creative 
work and, most vitally, has impacted distribution of creative outputs. It has deeply shifted the cost and 
accessibility of production and distribution, thus enabling technological access to people from a much 
wider range of backgrounds. 
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Figure 3 The way that computers look has changed almost beyond recognition.  
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The Fourth Industrial 
Revolution 

 
 
 
 
 
 
 
 
 
 

There can be some difficulty in differentiating the difference between the Third and Fourth Industrial 
Revolutions due to the fact that they are both determined by the digital. Importantly, 4IR is 
characterised – and differentiated – by the ways in which various technologies are beginning to 
intersect with each other but also with parts of human life that were not previously considered digital. 
These include human bodies, the natural world and inanimate objects such as your fridge.  
 
So, 4IR refers to a step beyond the Third Industrial Revolution into all aspects of life, as technologies 
become so highly networked that rather than being one part of life, they begin to be integral to all 
life. This networked, multi-sited and integrated approach to technology brings together various 
different forms of technology and enables them to work with each other in ways that were previously 
impossible. The overlap between the Third and Fourth Industrial Revolutions on the African continent is 
something any African actor within the 4IR arena needs to respond to. 
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8. Strategies of encounter: What might be an African approach 

The specificities of industrialisation on the African continent require a particular approach that 
responds to the context and needs of Africans. Part of approach involves responding to the long and 
difficult history that Africa has with colonial violence and extractivist capitalism. The approach will also 
need to define the new futures that African looks to create for itself out of the realities of this difficult 
history. 
 
Professor Marwala, former Deputy Chairperson of the South African Presidential Commission for 4IR, in 
his keynote address for the Futures & Beyond Forum, raised two questions vital for the African 
continent: ‘What are our identities as humans when it comes to 4IR and what is our role in the world?’22 
These questions drive an agenda that encourages the African continent to consider how 4IR should 
serve it, rather than operate from the position of reactivity or eternal catch up. Answering these 
questions might drive an African approach. The practices, explorations and particular skills of the 
creative sector may enable some answers. 
 
African audacity 
For some, the shifts of 4IR bring about an opportunity to grapple with the serious failings of leadership, 
economy and social infrastructure of the African continent. The substantial economic deficiencies, 
ongoing poverty, lack of basic services that keep Africans from excelling and enabling dignified lives 
need to be addressed. This requires imagination, strategic force and audacity. 
 
Ghanaian tech entrepreneur and ecosystem builder, Emmanuel Gamor, speaking at the Futures & 
Beyond Forum, commented that we need our own validation metrics, and to organise the world 
according to our own categories. In Africa we need to re-discover processes of internal validation as 
opposed to external validation: we have had foreign systems of thinking thrust on us and we need to 
reclaim our own systems of thinking, cultural frameworks and creative authority in order to do this. We 
should look towards a community-led system of validation, and resilient and emphatic economies and 
commerce systems where people are participants, not consumers.23 For Gamor, this means engaging 
with technologies that are directly connected to our context, rather than adopting existing ones. We 
need African teams and decision makers within new technology, who are able to architect the 
establishment of their own dominance. For Gamor, creativity gives space for validation that other 
spaces may not afford us.  
 
Nyari Samushonga, Zimbabwean/South African business executive and CEO of WeThinkCode, asked 
what in our approach is ‘revolutionary’, given that the R in 4IR stands for ‘revolution’. The challenges 
faced by the African continent require greater political commitment, strategic vision and leadership in 
the application of 4IR. Importantly, the African continent cannot simply leave 4IR up to commercial 
interests and the forces of industry – as has happened in previous industrial revolutions. Rather, pre-
emptive action must be taken to ensure that 4IR does not result in a greater widening of inequality or 
what is increasingly referred to as digital apartheid,24 the systemic exclusion of certain communities 
from digital access. This requires in-depth knowledge and stories of our histories (both colonial and 
precolonial), substantial understanding of contemporary economic structures and potentials, and the 
vital reimagination of our futures. This is the audacity that could allow us to reshape Africa.  

 
22 Marwala, Tshilidzi. (16 March 2021) Key Note Address. Futures & Beyond Forum 
23 Gamor, Emmanuel. (16 March 2021) Connecting the Dots: Culture, Creative Arts, Connectivity & Commerce. 
Futures & Beyond Forum 
24 Barnard-Ashton, Paula; Adams, Fasloen; Rothberg, Alan; & McInerney, Patricia. (2018) Digital apartheid and 
the effect of mobile technology during rural fieldwork. South African Journal of Occupational Therapy, 48(2): 
20–25. http://www.scielo.org.za/scielo.php?script=sci_arttext&pid=S2310-38332018000200004&lng=en.  
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Many researchers see substantial potential within the creative sector to enable this. As Beth Arendse, 
Creative Industries Commissioner for the SAPC4IR pointed out at the Futures & Beyond Forum,25 
Africa’s creative industries are growing by between 2% and 3% per year even in countries like South 
Africa Africa with an average growth rate of under 2%.26 Much of this is within streaming and online 
media such as podcasts, gaming, e-sports, virtual reality (VR) and augmented reality (AR). But just as 
vital is the increased interest in African stories, and the potential for African narratives to become more 
established in the broader global framework of creative storytelling. The telling of our own stories has 
the potential to enable a greater engagement with core African concerns, and to dream of alternative, 
audacious futures. 
 

Humanism 
For many, African dynamism in 4IR lies in centring the power of humanity within these massive 
technological changes. This is not only strongly aligned with African historical and philosophical 
traditions, but is also in direct contrast with many of the increasing challenges of the international 
dehumanisation of technological development.  
 
Harvard-based South African academic Sabelo Mhlambi sites this concept within humanist traditions 
such as Ubuntu. Mhlambi points to the fact that current technologies are based on European modes of 
thought. He argues that having a society built around western notions of individual economies and 
personhood inherently creates inequality, and we are now dealing with the economic and technological 
models developed from this thinking. He states that the world has to change the underlying structures 
and knowledge systems of technology in order to ensure that 4IR does not replicate the problems of 
inequality and discrimination of the past.27  
 
For Professor Marwala, this requires shifts in higher education programs: students majoring in 
technological subjects should also major in human and social sciences, and vice versa. 28 This is 
particularly important in Africa, which inherited a European education system that is not as 
interdisciplinary as it should be. When it comes to building and humanising technology, we have to 
focus on African design and art. Marwala posed the question: How can we put African identity into 
technology without importing systems and designs from other places?  
 
Some practitioners provide key potential strategies for this in creative practice through heritage, 
history and language, by technological processes such as natural language processing and 3D 
visualisation. Nairobi-based Chao Taiyana, whose work focuses on the Mau Mau concentration camps, 
believes it is vital to incorporate the memories, the experiences, and the emotion attached to painful 
Africa histories of colonialism into digital media and experience. 29 For Namibian technologist 

 
25 Arendse, Beth. (17 March 2021) Creative Nexus: The creative economy, creative industries and 4IR. Futures 
& Beyond Forum 
26 South African Cultural Observatory. (2020) Economic Mapping Study Research Services to Nelson Mandela 
University Technical Research Report 3: Macroeconomic Impact Assessment Modelling System and 
Macroeconomic Impact Analysis of the Cultural and Creative Industries. 
https://www.southafricanculturalobservatory.org.za/download/comments/575/ffeabd223de0d4eacb9a3e6e5
3e5448d/ 
27 Mhlambi, Sabelo. (17 March 2021) Ubuntu ethics for AI: How African culture and heritage can inform new 
ways of thinking about 4IR Ethics. Futures & Beyond Forum 
28 Marwala, Tshilidzi. (16 March 2021) Key Note Address. Futures & Beyond Forum 
29 Taiyana, Chao. (17 March 2021) Visualising Suppressed Histories. Futures & Beyond Forum 
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Wilhelmina Nekoto, ‘culture is data and data is culture’ and it is vital for Africans to build themselves 
into this nexus.30  
 

Ideas 
It is relatively widely recognised that Africa’s innovation approach tends to be low cost and 
specifically solution oriented. Africa has an innovation economy that works with what it has, in order to 
find new strategies to solve old problems – and particularly in response to infrastructural 
problems31.simultaneously, African publics show a high propensity for innovation uptake and a 
responsiveness to change32 as long as these innovations exist within the average persons affordability. 
Africa’s dynamic use of mobile technologies one substantial example of this. This current trend of 
relatively low-cost development of innovative technologies with enthusiastic users and markets bodes 
well as a strong basis for a Intellectual Property (IP) orientation in the continents strategy towards 4IR. 
 
As technological development increasingly creates a revolving door of new technologies and enables 
increasingly low costs for product development, manufacturing will be increasingly accessible on a 
broad scale with smaller profit margins. Because of this many identify an increase in the role of 
intellectual property as the primary site of value in 4IR as relates to innovation. The European Patent 
Office points to substantial growth in patent applications in relation to 4IR technologies. They state that 
4IR technologies have far outpaced other sectors and achieved a 54% increase in the past three 
years33. The same report identifies the need for patent regimes to also update in relation to the 
specific shifts in innovation emerging with 4IR technologies. New Partnership for Africa’s Development 
(NEPAD) recently identified the need to shift how Africa’s rating of innovation is measured to respond 
to the specificities of the African continent34. How innovation and ideas emerge, and are supported 
and protected, are clearly vital concerns for the 4IR. 
 
The creative industries mark some shift in this arena. China, for example, has an increased push away 
from the ‘made in China’ agenda towards a ‘designed in China’ approach that looks to forefront 
China’s innovation leadership as part of its global role35. On the African continent there has been 
marked increase in attention for African stories and creativity with increased attention from global 
players such Netflix, Ticktock and Youtube36. A focused policy and collections approach around 
intellectual property within the creative industries and beyond, indicates substantial potential for 4IR 
and for how value develops in Africa, even without the grandest technologies and the biggest budgets. 
An approach to this that encourages market development and increased innovation on terms that are 

 
30 Nekoto, Wilhelmina. (17 March 2021) Culture in Data: Musings on how a 4IR can enable and spur our art, 
our culture, our, name, our unity. Futures & Beyond Forum 
31 Fishman, Paul. (2018) 10 great African innovations. https://www.technologist.eu/10-great-african-
innovations/ 
32 Botha, Francois (2019) Why Africa Has The Ability To Leapfrog The Rest Of The World With Innovation. 
https://www.forbes.com/sites/francoisbotha/2019/04/02/why-africa-has-the-ability-to-leapfrog-the-rest-
of-the-world-with-innovation/?sh=ed64f145ece6 
33 EPO. (2017) Patents and the Fourth Industrial Revolution. https://www.epo.org/about-us/annual-reports-
statistics/annual-report/2017/highlights/4th-industrial-revolution.html 
34 AUDA-NEPAD (2019) African Innovation Outlook AUDA-NEPAD, Johannesburg 
35 Newbigin, John. (2011) What is the Creative Economy? 
https://creativeconomy.britishcouncil.org/guide/what-creative-economy/ 
36 Ellaya, Chanelle (2020) Netflix increases investment in Africa. ScreenAfrica. 
https://www.screenafrica.com/2020/03/31/tv-radio/business-tv-radio/netflix-increases-investment-in-
africa/ 
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African and that learn from African models – Nollywood being once such example37 – would present 
an even more powerful approach for creative industries in Africa in response to 4IR. 
 

Current trends in Africa’s approach  
Within and beyond some of these more abstracted ideas of an African approach to 4IR, investments 
and strategies for 4IR are being undertaken across the African continent. Governments – led by South 
Africa, the African Union and the AFDB – are all looking to understand the nature of 4IR for the 
continent. At the same time, large international investments as well as small, medium and micro 
enterprises (SMMEs) are undertaking cautious new forays into 4IR technologies. 
 
More than US$100 million of venture capital was invested in African IoT start-ups by 2019, making it 
by far the most attractive 4IR technology for investors on the continent.  Concerning big data, it is 
estimated that US$9.5 million worth of capital investments will have financed big data start-ups on the 
African continent in 2019. In Kenya and Nigeria, IBM estimates that up to 40% of businesses are in the 
planning stages of big data projects. About US$47 million was invested in AM in Africa by 2019, 
according to Crunchbase. On the demand side, Africa’s AM market represented US$300 million in 
2016 and is estimated to reach US$1.3 billion by 2022.38 
 
Forecasts suggest that by 2025, 97% of sub-Saharan African mobile users will 
have access to 3G, with the rest having access to 4G and 5G. In 2017, Africa had more than 170 
million Facebook users; 94% of these were using mobile devices. Africa is expected to have 500 
million internet users by 2025, predominantly via mobile.39 The continent is therefore digitising at a 
significant rate and the potential for utilising big data in particular will grow substantially. There is also 
substantial growth potential for low bandwidth technologies; these have great value on the African 
continent as well as throughout the global south.   
 
South Africa is centrally placed on the African continent to take up 4IR, although it lags behind much of 
the rest of the world. Inequality, very high unemployment, a slowing economy and limited investment in 
technologies remain stumbling blocks to fulfilling South Africa’s 4IR potential. Despite these obstacles, 
some work is being done towards preparing for the future. South Africa currently owns the largest 3D 
printer in the world. Various universities in the country run 4IR-oriented research and development 
programs. The public sector in South Africa has invested a total of R358 million (US$24.75 million) into 
additive manufacturing research and development since 2014.40 And the country recently assembled 
the South African Presidential Commission on the Fourth Industrial Revolution (SAPC4IR) intended to 
establish an understanding of the current state of South Africa’s readiness and to chart a South African 
strategy for 4IR. The commission released its report in 2020, detailing how it engaged in a number of 
key issues and technologies. Importantly, the commission advocated for a human-centred approach to 
4IR development in South Africa. The commissioners ‘saw it as important to centre the requirement to 
invest in South Africa’s future as primarily anchored on two, related features of the nation: societal well 

 
37 Oguamanam, Chidi (2011) Beyond 'Nollywood' and Piracy: In Search of an Intellectual Property Policy for 
Nigeria. NIALS Journal of Intellectual Property Maiden Edition (2011) 3-37. 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2291267 
38 African Development Bank. (2019) Study Report: Unlocking the potential of the Fourth Industrial Revolution 
in Africa. A report by Technopolis, Research ICT Africa and Tambourine Innovation Ventures 
39 African Development Bank. (2019) Study Report: Unlocking the potential of the Fourth Industrial Revolution 
in Africa. A report by Technopolis, Research ICT Africa and Tambourine Innovation Ventures 
40 African Development Bank. (2019) Study Report: Unlocking the potential of the Fourth Industrial Revolution 
in Africa. A report by Technopolis, Research ICT Africa and Tambourine Innovation Ventures 
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being and economic competitiveness. The economy, as the productive thrust of society, exists to enhance 
the well being of citizens’.41 

 
‘The South African Presidential Commission on 4IR has identified the creative 
economy as an emerging sector in 4IR’  
– SAPC4IR 

 
The report specifically engages with creative sector in terms of skills, production and economic 
expansion. It names gaming and app development in particular.42 It also discusses the potential within 
South Africa for digital content development and encourages state support for digital content creation 
and distribution, with a focus on SMMEs. The report engages with intellectual property (IP) and 
specifically recognises the need for IP responsiveness for the creative industries within 4IR. Perhaps 
most importantly, the commission has identified the creative economy as an ‘emerging sector in 4IR’.43 It 
defines the creative economy as an alternative economy, framed as ‘economies [that] span multiple 
sectors, for example, the creative economy refers to an economic system which focuses on creative 
qualities rather than the typical sources of land and capital and includes the creative industries, 
innovations and design from the IT, agriculture, mining and many other sectors etc.’44 This expansive 
definition refers to the use of creativity and intellectual property as its primary resources for its 
development, rather than the more conventional resources of land, capital and physical property. This 
definition therefore expands beyond the UNESCO definitions of creative and cultural industries to 
include other sectors that are specifically derived from the site of creativity.  
 
The SAPC4IR’s report recognises the potential of the creative economy and sees this economy as one 
that can grow substantially through and together with 4IR. It states that ‘by harnessing their already 
acquired skills, expertise and experience via re-skilling and upskilling interventions, employment 
opportunities may be created within these alternative economies. These could be in the form of formal 
employment or entrepreneurship.’45  
 
Importantly, the report also points to the fact that the merging of technologies that 4IR represents, is 
replicated in how economies themselves are increasingly interrelated and overlapping (see Figure 4). 
The primary value here is the substantial potential to truly realise the human centeredness of South 
Africa’s 4IR approach. The commission identifies the circular (environmentally friendly or green), social 
and creative economies as being especially human centred and recognises their ability to address 
South African ills through 4IR development. Rural development, creativity, upskilling, lifelong learning, 
and human and environmental sustainability are some of these core assets. 
  

 
41  Marwala, Tshilidzi et al. (2020) Diagnostic Report of the Presidential Commission on the Fourth Industrial 
Revolution. Pretoria: Department of Communications and Digital Technologies 
42 Marwala, Tshilidzi et al. (2020) Diagnostic Report of the Presidential Commission on the Fourth Industrial 
Revolution. Pretoria: Department of Communications and Digital Technologies. Page 60 
43 Marwala, Tshilidzi et al. (2020) Diagnostic Report of the Presidential Commission on the Fourth Industrial 
Revolution. Pretoria: Department of Communications and Digital Technologies. Page 158 
44 Marwala, Tshilidzi et al. (2020) Diagnostic Report of the Presidential Commission on the Fourth Industrial 
Revolution. Pretoria: Department of Communications and Digital Technologies. Page 268 
45 Marwala, Tshilidzi et al. (2020) Diagnostic Report of the Presidential Commission on the Fourth Industrial 
Revolution. Pretoria: Department of Communications and Digital Technologies. Page 282 
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Figure 4 Diagram from the report of the SAPC4IR indicating the overlaps of identified alternative 
economies and their potential in 4IR. 
 
However, methods for achieving this are not well articulated in the Commission’s report. Importantly, 
they are not well articulated in the international literature either. This points to a broad-based 
recognition of the role of creativity and the creative industries in 4IR, but little or no tangible and 
practical understanding of how to harness this role. This is an area of substantial opportunity that can 
deeply impact the ways in which 4IR plays out and most importantly, how it can benefit society. The 
creative industries need to get to work, grappling with potential and possibility. By embracing change, 
upskilling and taking a leading role in driving change within the sector, creative industries have the 
potential to centre creativity and humanism within 4IR in South Africa, and across the world. 
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9.  

The limited number of tangible examples, particularly within the African continent, make it challenging 
to enable a conversation about where 4IR and creativity meet. The limited understanding of each 
sector by the other adds additional challenges. The following section introduces some potential 
projects, languages and possibilities that can inform how the creative economy and 4IR are already 
intersecting, and will continue to impact each other. These examples often take from existing 
technological advances and link them to existing creative industries shifts. In some cases, these are real 
life case studies, and in others they are speculative potentials. 

 

Foundations: Data and machine learning 
Artificial intelligence (AI) is often the technology 
most associated with the Fourth Industrial 
Revolution. It is also often the technology most 
feared, conjuring images of intelligent machines 
that come to control humans. However, the term 
itself is in fact a catch-all term for a number of 
interrelated technologies. 
 
Data is the central productive force of 4IR, and 
it is the primary basis of AI. Data is the 
information being produced every second by 
machines, programs and people across the 
world every minute. Big data refers to the 
collation of vast amounts of this information. 
World data is projected to grow at 40% rate 
per year.46 This data can be used to 
understand people and the world better, and 

of course this understanding can be monetised. Data can be used to develop knowledge manually, but 
due to the size of the data sets being generated, and the computing power we have access to, much of 
this is now automated. This automation is done by algorithms, which use automated mathematical 
instructions to process data.  
 
Machine learning refers to the ability of these algorithms to ‘learn’ from the data they are processing. 
This means that as they process these huge volumes of data, they gather knowledge about what the 
data means and are better able to predict actions, behaviours and other statistical probabilities, 
based on what the data has told them from the past. This learning is done at mass scale and thus is 
able to work off averages and enable substantial accuracy on certain issues (see the ethics section 
below for some of the limitations of this). This informs decision making, from the level of governments to 
micro enterprises. At the individual level, this includes social media algorithms that learn what kind of 
content you tend to respond to, in order to share more of that kind of content with you in the future, to 
retain your engagement with the platform.  
 
Deep learning is a less established form of machine learning that takes this a step further. This form of 
machine learning attempts to impart machines with abilities to learn rather than pre-programmed 
algorithms to learn specific things. The machines are then able to use big data to ‘teach themselves’. 
Deep learning has the potential to shift AI into the territory of much more intelligent computing power. 

 
46 Marwala, Tshilidzi et al. (2020) Diagnostic Report of the Presidential Commission on the Fourth Industrial 
Revolution. Pretoria: Department of Communications and Digital Technologies. p85 
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The creative industries are deeply and inextricably intertwined in the development of machine 
learning. Machine learning models, particularly in the arena of natural language processing, have 
been deeply dependent on literature and journalism, and in the process the written word has gathered 
a massive digital archive. Recaptcha may be the most famous version of this. Between 2009 and 
2011, Recaptcha used photographic images of books, and millions of unknowing people to train AI 
and, in the process, to digitise the entire Google Books archive, as well as 13 million articles from the 
New York Times back catalogue dating back to 1851. Wilhelmina Nekoto’s talk on the Masakhane 
project at the Futures & Beyond Forum pointed to the limited data sources of African languages with 
which to activate machine learning process and the project’s use of poetry, oral history and storytelling 
to build a data set to train machines in African languages.47 

 

Blockchain and intellectual property  
Blockchain is another major technology within 
4IR. Blockchain is a digital ledger of transactions, 
agreements and contracts that is distributed 
across a peer-to-peer network of computers 
worldwide. Blockchain enables the user to enter 
into otherwise high-risk commitments and 
engagements with much less risk. Crypto-
currencies, smart contracts and token 
technologies enable the digital connection 
between digital value and real-life delivery of 
products in ways that can automate trade, 
particularly when connected to the IoT.  
For example, auto-enforced smart contracts 
allow two or more parties to agree, pay and 
deliver products through automated and entirely 
guaranteed functionalities. These smart contracts 
are built into blockchain and thus theoretically 

automated, always trackable and saved across a network of many independent servers. While there is 
much hubbub around non-fungible tokens (NFTs) – ‘tokens’ stored in blockchain that prove the 
uniqueness and origin of a digital object – for digital art in the contemporary art scene,48 for now, 
these remain largely symbolic and have not yet enabled industrially impactful capabilities, though this 
is likely to follow quickly.  
 
Tokenisation enables new possibilities for automated IP enforcement and monetisation, not just in 
digital art. An example of this relates to music rights revenue generation in Africa. In 2018, only four 
of Africa’s biggest economies were included in the list of the continent’s top music rights revenue 
generators. Nigeria, the country with the biggest economy in Africa and one of its biggest music scenes, 
did not make the list.49  This is in part because the Nigerian copyright commission only gave copyright 
management organisation status to the Copyright Society of Nigeria (COSON) in 2009, and the 

 
47 Nekoto, Wilhelmina. (17 March 2021) Culture in Data: Musings on how a 4IR can enable and spur our art, 
our culture, our, name, our unity. Futures & Beyond Forum 
48 Ethereum. (2021) What are Non-fungible Tokens? https://ethereum.org/en/nft/ 
49 Goldstuck, Arthur. (2020) Who Makes It Rain Down in Africa? How African Collecting Societies Are 
Performing. Billboard. https://www.billboard.com/articles/deep-dive/africa-now-a-guide-to-the-continents-
music-business/9394004/who-makes-it-rain-down-in-africa-how-african-collecting-societies-are-performing 
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Musical Copyright Society of Nigeria soon after. COSON had its status suspended in 2018 due to 
governance concerns.50  This meant a major loss in revenue for many Nigerian artists, because these 
artists could not collect royalties in Nigeria.  This means that for Nigeria’s biggest artists who are 
signed to international labels, their royalties are being collected outside of Nigeria. For the vast 
majority of African artists who have crossed the one million subscriber mark on YouTube — among 
them Wizkid, Yemi Alade, Davido, Burna Boy and Naira Marley (all Nigerian) –  95% of their views 
are from the United Kingdom, United States and France. This is an indicator of Nigeria’s lost revenue 
from its creative industries.51 
 
Table 2 How African Collecting Societies are Performing: The top 10 collection revenue generators on the African Continent 

Rank Country 
2018 Music Collections 

Five-Year Growth 
in Millions of Euros 

1 South Africa 35.5 +33.6% 

2 Algeria 14.4 -1.8% 

3 Morocco* 6.3 +873.3% 

4 Ivory Coast 4.5 +98.0% 

5 Burkina Faso 1.8 +132.5% 

6 Zambia 1.4 +50.1% 

7 Senegal 1.2 +94.0% 

8 Zimbabwe 1.0 +70.5% 

9 Mauritius 1.0 +32.8% 

10 Ghana** 0.8 n/a 

Total Africa 72.1 +35.8% 

*Morocco implemented a private copying levy in 2017 
**Ghana joined CISAC in 2016 

 
Smart contracts offer a core advantage of blockchain tech for IP protection. The smart contract is a set 
of machine-readable rules that can be programmed so that, when met, transactions can occur without 
the need of intermediaries. Smart contracts, when paired with machine learning technologies such as 
song recognition, could entirely automate rights collection for musicians. But they also have the 
potential to expand rights regimes to enable new forms of rights sharing, rights sales and so on.52 The 
current state of this technology, and the complexity of music rights, mean that we are still some way off 
before this technology reaches its full potential, but it is certainly on its way and the current enthusiasm 

 
50 Okeke, Franklin & Titilade Adelekun Ilesanmi. (2020) Nigeria: Coson V. MCSN: Let the Music Pay Who 
Exactly? Mondaq. https://www.mondaq.com/nigeria/copyright/954920/coson-v-mcsn-let-the-music-pay-who-
exactly 
51 Digiacomo, Frank. (2020) How to go global on YouTube: Watch and learn from Africa’s top music stars. 
https://www.billboard.com/articles/business/9393686/how-to-go-global-on-youtube-watch-and-learn-from-
africas-top-music-stars 
52 Howard, George. (2018) 2 Rules for Success for Blockchain Music Entrepreneurs. 
https://www.forbes.com/sites/georgehoward/2018/10/12/the-howard-test-the-4-rules-for-success-for-
blockchain-music-entrepreneurs-part-1/?sh=1f1b23fb38a7 
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for NFTs points to early adopters who have recognised this potential. In the development of this 
technology, African innovators also have the potential to develop an intellectual property agenda that 
doesn’t simply adopt international models but responds to African specificities and existing states of 
play, the Nigerian Nollywood being a strong example of the ways in which IP operates expansively 
on the African Continent53. 
 

VR/AR: In-work technological upskilling and education  
Virtual reality (VR) and augmented 
reality (AR) are simulated realities that 
either create entire immersive simulated 
realities usually through headsets (VR) or 
adding simulations to true reality through 
devices such as smart phones (AR). While 
VR relies on physical hardware to 
replace your vision, AR enhances your 
real-world environment with the aid of 
software to offer perceptually enriched 
experiences. This software might include 
computer vision, incorporating AR 
cameras into smartphone applications 
and object recognition. VR and AR are 
two 4IR technologies that have in some 
sense developed most within the creative 
industries through the development of 
gaming, animation and other 
applications, as well as through their 

deep reliance of graphics and visual data. They can be applied to many areas of the broader 
economy and as the technology develops, it is likely to have wide-ranging impacts. 
 
Africa’s gaming industry is projected to grow by 12% between 2020 and 2025, much of this driven 
by mobile gaming.54 Globally, VR is projected to grow by 32% within the gaming industry over the 
same period of time, and AR has played a role in mainstreaming gaming. Pokemon Go may be the 
most obvious example of this with more than US$4 billion in revenue and nearly 600 million unique 
installs.55 These growing capacities within the gaming sector are increasingly being applied within the 
working world, and AR and VR are increasingly playing a role in training, monitoring and 
maintenance. AR and VR have a role to play beyond gaming in enabling access into technological 
development in industry, particularly for upskilling existing workers into more technological roles. For 
example, using AR or VR, a technician could examine the physical parts of a machine, while 
simultaneously viewing statistics, instructions and video to help identify and address a problem, 
intersecting with inbuilt monitoring and diagnostics of the machine. This can have a substantial impact 

 
53 53 Oguamanam, Chidi (2011) Beyond 'Nollywood' and Piracy: In Search of an Intellectual Property Policy for 
Nigeria. NIALS Journal of Intellectual Property Maiden Edition (2011) 3-37. 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2291267 
54 Munnik, Jo. (2020) Esports is on the rise in Africa and these two Kenyans are leading the charge. CNN. 
https://edition.cnn.com/2020/12/03/sport/africa-esports-kenya-queen-arrow-beast-spc-intl/index.html 
55 Wang, Alf Inge. (2021) Systematic literature review on health effects of playing Pokémon Go, Entertainment 
Computing, Volume 38. https://www.sciencedirect.com/science/article/pii/S1875952121000082#b0005 
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for training, skills access and increased technical upskilling for in-work employees.56 The Industrial Data 
Corporation (IDC) predicts that by 2023, VR/AR’s two largest investments globally will be training 
(US$8.5 billion) and industrial maintenance (US$4.3 billion). As the African continent looks to address 
concerns of access to digital capacities and technological shifts in industrial work, this points to 
substantial support and upskilling of workers. This is a vital example of the intersection of creative 
industries and the broader economy, as creative industries enable greater industry growth and access 
in the broader economy. 
 

Cloud computing and streaming services 
Cloud computing is the secondary driving 
force of 4IR, enabling greater 
interconnectivity and the internet of things 
(IoT). Cloud computing is the use of 
networked remote servers hosted on the 
internet in order to store and process data. 
Rather than hosting localised servers, cloud 
computing enables any company to access 
higher tech, with more secure and stronger 
computing power and greater storage 
capacity. Cloud computing is also the basis 
of the internet of things, a system of 
increased networks and linked inanimate 
objects that enables their automated 
interconnected functioning.  
 
Perhaps one of the most visible cloud 
computing based creative industries 
entities is Netflix. Netflix took on a very 

public migration from 2008 ‘towards highly reliable, horizontally scalable, distributed systems in the 
cloud’.57 The company indicates that its substantial growth (an eight-fold increase in streamers and 130 
new countries between 2008 and 2016) would have been extremely difficult without cloud computing. 
It gained an additional 26 million viewers in just the first six months of 202058 as the global Covid-9 
pandemic drove people to accessible and global content. In its shift to cloud computing, Netflix has 
also taken up a novel open access approach, sharing much of their open-source code so that others can 
use and build upon their substantial cloud innovations for free. In so doing, Netflix has in fact become a 
cloud software leader.59 
 

 
56 Oliveira, Rúben; Farinha, José; Raposo, Hugo; & Pires, J. Norberto. (2014). Augmented Reality and the 
Future of Maintenance. 
https://www.researchgate.net/publication/273973453_Augmented_Reality_and_the_Future_of_Maintenanc
e/citations 
57 Izrailevsky, Yury; Vlaovic, Stevan; & Meshenberg, Ruslan (2016) Completing the Netflix Cloud Migration. 
https://about.netflix.com/en/news/completing-the-netflix-cloud-migration 
58 Ponciano, Jonathan. (2021) 5 Big Numbers That Show Netflix's Massive Growth Continues During the 
Coronavirus Pandemic. https://www.forbes.com/sites/jonathanponciano/2020/10/19/netflix-earnings-5-
numbers-growth-continues-during-the-coronavirus-pandemic/?sh=574e14c5225e 
59 Butler, Brandon. (2013) Why Netflix is one of the most important cloud computing companies. 
https://www.networkworld.com/article/2168432/cloud-computing-why-netflix-is-one-of-the-most-important-
cloud-computing-companies.html 
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Netflix’s substantial cloud use has had significant impact on its growth as a global leader in the 
creative industries as well as making it a universal symbol of the economic shifts of the digital economy. 
These shifts have had substantial impacts for African creative industries. Netflix did not enter the 
African market until 2016 and launched its ‘Made in Africa’ collection in May 2020, featuring 
hundreds of Netflix titles shot in Africa.60 This collection dramatically expanded the market for African 
film and television. For every one view of a South African title during the first four weeks of 
availability by South African households, there were an average of 26 views of these same titles by 
households outside of South Africa. The top viewing geographies of South African content outside of 
South Africa were Canada, USA, Mexico, Brazil, Argentina, France, Netherlands, UK, Germany and 
Australia.61 African content has shown substantial growth internationally and Netflix continues to invest 
in locally developed and produced content.  

 

Drones and film 
The field of robotics is increasingly 
informed by big data to make it 
more ‘intelligent’. As it develops, 
robotics is becoming more 
sophisticated, with a wider range of 
expertise. An example of 
sophisticated robotics is autonomous 
vehicles, such as the driverless cars 
in development by Uber, Amazon 
and other companies. These 
machines use artificial intelligence to 
‘learn’ to drive. These technologies 
have significantly developed in the 
past years but still remain difficult 
to implement safely.  
 
Another 4IR technology, drones 
have become ubiquitous in a very 
short period of time. Drones have 
become vital in military activity, in 
prospecting for minerals, and in the 

creative sector for still and moving images. Most drones are operated by a human driver, although 
autonomous drone flights are increasing significantly. Autonomous drones may be used to gather data 
such as in geographical surveying.   
 
Within the South African creative industry, drone technology has improved significantly in the last five 
years alone. Since it was formally legalised in 2014, the use of a camera mounted on a drone or 
unmanned aerial vehicle (UAV) is now widely considered to be a flexible and cost-effective alternative 
– using a drone can be as much as one fifth of the cost62 of the use of helicopters for capturing 

 
60 Charisma, Tine. (2020) Netflix in Africa. Insider. https://www.businessinsider.com/how-netflixs-african-
originals-show-commitment-to-the-continent-2020-9?IR=T 
61 BusinessTech. (2021) Plans to regulate Netflix content in South Africa. 
https://businesstech.co.za/news/media/495281/plans-to-regulate-content-on-netflix-in-south-africa/ 
62 Flame Design. (2019). Drones and the future of filmmaking. 
https://flamedesign.co.za/articles/production/drones-and-the-future-of-filmmaking/ 
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complex aerial photography and cinematography. Drone technology has thus had a significant impact 
on the fields of media production (advertising, broadcast and photojournalism, television and 
filmmaking). Additionally, drones have become more accessible and affordable within a consumer 
market driven by hobbyists and other technology enthusiasts. However, there remain key limitations to 
their commercial use, including the cost of high-end machinery, licensing and pilot training.  
 
Some progress has been made to address these barriers across the continent. South Africa recently 
announced the development of a Drone Council of South Africa – a non-profit organisation that aims to 
foster continued growth in the industry in collaboration with the government. The KwaZulu-Natal Film 
Commission introduced a drone technology training program that aims to support youth in obtaining 
drone pilot licenses for use in commercial film production. South African digital innovation hub AB4IR is 
undertaking a film makers’ drone training program to address the lack of women obtaining drone 
pilots licences. Rwanda leads the world in drone usage and in 2019, became the first country in the 
world to have more autonomous air traffic than manned flights.63 The increased use of drone 
technology across the continent will enable new strategies for their unique implementation on the 
continent in and outside the creative industries. 
  

 
63 African Drone Forum. (2020) Transforming mobility through technology. 
https://www.africandroneforum.org/ 
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10. Some explorations: Change for creativity and change for 4IR 

The most imminent issue within the Fourth Industrial Revolution is change. As with the previous three 
industrial revolutions, the fourth will bring substantial industrial, economic, political and social change. 
And as with previous revolutions, those who are prepared and more responsive to change are more 
likely to benefit. However, this is determined by how ready people and countries are for 4IR. The 
concept of 4IR readiness is an assessment being made in countries and businesses across the world. 
One of the key issues of readiness is access to technologies and financing, and points to the fact that 
4IR is likely to exacerbate inequalities in society. This could potentially result in substantial hardships 
particularly for low skilled workers. That said, Klaus Schwab stated, ‘I am convinced of one thing – that 
in the future, talent, more than capital, will represent the critical factor of production.’64 For many, the 
potential of open access technologies and open data as well as the low costs of production of some 
technologies (relative to previous industrial revolutions) mean that there is the potential for talent and 
openness to change, to enable people and countries to overcome some of the structural barriers to 4IR.  

 
‘I am convinced of one thing – that in the future, talent, more than capital, will 
represent the critical factor of production.’ 
 – Klaus Schwab 

 
Work vs robots 
A well-established suspicion towards the 4IR relates to its anticipated impact on the world of work – 
the now almost proverbial concern that ‘the robots are going to take all our jobs’. This is a real 
concern, and the complexities of upskilling workers and managing surplus labour in the face of more 
intelligent machines are substantial global issues. In 2018 the AFDB, the Asian Development Bank and 
their European and America co-publishers issued a report titled The Future of Work: Regional 
Perspectives. The report’s initial estimates indicated that developing countries showed the greatest 
potential for automation to replace substantial numbers of jobs ‘because they are more specialized in 
low-wage, low-skilled occupations, which given current technology are easier to automate’.65 The 2020 
WEF Future of Jobs report estimates that by 2025, 85 million jobs may be displaced by a shift in the 
division of labour between humans and machines, while 97 million new roles may emerge that are 
more adapted to the new division of labour between humans, machines and algorithms, across the 15 
industries and 26 economies surveyed.66 
 
By comparison, a recent report by Nesta concludes that ‘creative occupations are more future-proof to 
computerisation. In the US, 86% of workers in the highly creative category are found to be at low or 
no risk of automation. In the UK, the equivalent number is 87%. We conclude that economies like the 
UK and US where creative occupations make up a large proportionate of the workforce may be 
better placed than others to resist the employment fallouts from future advances in computerisation.’67  

 
64 Marwala, Tshilidzi et al. (2020) Diagnostic Report of the Presidential Commission on the Fourth Industrial 
Revolution. Pretoria: Department of Communications and Digital Technologies. Page 60 
65 African Development Bank; Asian Development Bank; European Development Bank for Reconstruction; 
Inter-American Development Bank. (2018) The Future of Work: Regional Perspectives.  
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/The-Future-of-Work-
regional_perspectives.pdf 
66 World Economic Forum. (2020) Future of Jobs Report. https://www.weforum.org/reports/the-future-of-
jobs-report-2020 
67 Hasan, Bakhshi; Frey, Carl Benedikt; & Osborne, Michael. (2015) Creativity Vs. Robots: The Creative 
Economy and the Future of Employment. Nesta. 
https://media.Nesta.org.uk/documents/creativity_vs._robots_wv.pdf page 6 

https://media.nesta.org.uk/documents/creativity_vs._robots_wv.pdf
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This is in direct contrast to the WEF’s findings within developing countries – bringing us back to the 
impact of creative industries on the African continent in the face of 4IR changes. As creative 
occupations are incredibly varied and take on diverse manifestations, the majority of them have low 
automation potential. The extent to which a robot could do the job of a writer, painter, actor or singer 
is yet unknown, due to the primary role that imagination and emotion play in human creativity itself. It 
is forecasted that the use of robotic or semi-robotic devices for creative application would probably 
involve augmentative or support technologies to make the human creative process stronger, more 
exploratory or more efficient.68 

 
The growth of the gig economy  
Ways of working that have been well established within the creative industries are predicted to 
become ubiquitous in other industries in 4IR, resulting in significant disruption. Time sovereignty – using 
work time in a flexible way, respecting that workers do not need to remain constantly connected – will 
become increasing common. The gig economy, freelancing and remote working with flexible schedules 
are increasingly common strategies of working across disciplines; these are practices of work that the 
creative industries have long harnessed. The creative industries are therefore ahead of the curve in 
weathering these shifts.  
 
 

Figure 5 Most digital gig workers are in web and software development, followed by design and creative workers.  
 

 
68 Vinopal, Courtney. (2018) Why automation won’t put artists out of work just yet. PBS Newshour. 
https://www.pbs.org/newshour/arts/why-automation-wont-put-artists-out-of-work-just-yet 
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A recent report identified web and software development as the industry hosting the most digital gig 
workers, closely followed by design and creative in 2018 (see Figure 5).69 The same report indicated 
that Africa hosts 10% of digital freelancers – a relatively substantial number considering that Africa 
hosts 16% of the world’s population but only 6% of the world’s internet users.70 As stated by South 
African entrepreneur S’onqoba Vuba at the Futures & Beyond Forum, this is likely to grow as the 4IR 
shifts to a ‘Rent, don’t own’ model.71 More organisations are moving towards renting human capital 
and other assets over the short term as needed, as opposed to longer-term ownership of physical 
assets. 
 
The gig economy structure has had a considerable impact on the creative industries. The negative side 
of this has been evident in the substantial hit the industry has taken during the pandemic, with major 
losses of income for gig workers who have little to no social safety net due to the nature of their work. 
The creative industry is acutely aware of the limitations and precarity that gig work enforces and the 
need for greater structures of support and security, and equally aware that these will need to be 
taken into consideration as the gig economy grows in the face of 4IR. Vuba projects that we are likely 
to see freelance co-ops and collectives or guilds that ensure medical aid and other benefits by 
coordinating to behave like companies.72 

 
Skills for 4IR  
Many stakeholders in 4IR development around the world are focused on skills and education. 
Importantly, our education systems will need to shift to address the future. We need to better 
understand the skills required for these new technologies and for new careers that do not exist yet. 
 
Skills development for 4IR is focused on three key areas: (1) upskilling and lifelong learning for those 
already working, (2) increasing science, technology, engineering and mathematics education 
particularly among youth, women and diverse populations, and (3) enabling soft skills capacities that 
will become increasingly important within 4IR and that for the foreseeable future, remain human 
capacities that we will struggle to enable in our machines.  
 
The South Africa Presidential Commission on 4IR has stated: ‘Over and above technical and digital 
skills the following “soft” skills are critical: complex problem-solving skills, critical thinking skills, 
integrative ability, people management, communication skills, coordinating with others, creativity, 
empathy/caring, judgement and decision-making, cognitive flexibility, emotional intelligence, 
negotiation. It is these core competency skills that will allow workers to add value that machines 
cannot and fulfil functions and tasks that only human beings are capable of.’73 

 

 
69 Analyticshelp.io. (2018) Global Internet Freelance Market Overview for 2018. 
https://analyticshelp.io/blog/global-internet-freelance-market-overview-2018/ 
70 Richard, Stephane. (2019) Three reasons why most Africans aren't on the internet – and how to connect 
them. https://www.weforum.org/agenda/2019/08/3-reasons-why-most-africans-arent-on-the-internet-and-
how-to-connect-them/ 
71 Vuba, S’onqoba. (2021) The Future of Work and the role of 4IR in SMMEs and Freelancers. Futures & 
Beyond Forum 
72 Vuba, S’onqoba. (2021) The Future of Work and the Role of 4IR in SMMEs and Freelancers. Futures & 
Beyond Forum 
73 Marwala, Tshilidzi et al. (2020) Diagnostic Report of the Presidential Commission on the Fourth Industrial 
Revolution. Pretoria: Department of Communications and Digital Technologies. Page 68 
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Figure 6 Based on WEF data, this table points to core skills that will be needed across 4IR work. 
 
 

Creativity skills for 4IR 
Creativity is up from tenth place on the WEF’s list of critical skills74 in 2015 and is now fifth in 2020, 
behind innovation, active learning, critical thinking and complex problem-solving skills. These key skills 
for 4IR are all honed within the creative disciplines (see Figure 6). Importantly, these are human and 
social skills rather than scientific or technological skills, although they can be applied in those fields. 
Many of the key skills perceived to be important for 4IR are soft skills, or the interpersonal skills that 
almost all jobs require. 
 

Creativity is up from tenth place on the WEF’s list of critical skills in 2015 and is 
now fifth in 2020 
 – World Economic Forum 

 
Importantly, creativity within 4IR is being framed in industrial and cognitive terms, which are often not 
fully harnessed by the creative industries themselves. One of the key challenges for the future of 4IR 
will be how to train people in creativity, and how to enable future workers to be more creative. All 
forms of technological innovation require creativity. 
 
Beyond creativity, other skills identified as key to 4IR are collaboration, decentralisation and 
interdisciplinarity. These are all skills that are already present and active within the creative industries 
and creative education.75 At a more conceptual level, creative work can target, engage with and 
harness the major social issues of our time, and this has a major role to play in how some of the ethical 

 
74 World Economic Forum. (2020) Future of Jobs Report. https://www.weforum.org/reports/the-future-of-
jobs-report-2020 
75 Creative NZ. (2018) Creativity will boost career prospects in the Fourth Industrial Revolution. 
https://www.creativenz.govt.nz/blog/creativity-will-boost-career-prospects-in-the-fourth-industrial-revolution 
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questions of 4IR play out. Creative practice has the capacity and commitment to empathy and 
community, as well as to questioning societal ways of thinking and reimagining the potentials of our 
societies. This is a vital experience and capacity as the world looks to charter new futures. Artists can 
play a substantial role in a broader conversation about what kind of future we want 4IR to be, and 
how we want to get there. To do so, the sector needs to get involved in the debates, learn to articulate 
what it has to offer to the conversation, and drive change. 
 

4IR skills for creativity 
Within the creative industries themselves, there is also the need to face up to change and be 
responsive in terms of the 4IR skills that will be necessary to remain future oriented. The Adobe 
Creative Skills report tracks the positions of both small business and leading industries on skills required 
for the future of creative work.76 The report is valuable for understanding how skills are learned within 
the creative industries, what skills are most valuable for the moment, and what skills are most valuable 
for the future.  
 

‘Creative industries companies indicated that digital skills (36%) and 4IR skills 
(34%) are skills that their clients are asking for but that they aren’t yet able to 
provide.’  
– Adobe Creative Skills Report 

 
The report indicates that 49% of juniors within creative industry entities interviewed say that they 
taught themselves their foundational skills. These skills are largely being learned through peer-to-peer 
skills transfer (31%) followed by workshops and courses (25%). Only 15% of those interviewed 
believed universities were providing enough training in hands-on skills and programs such as digital 
skills. A majority (66%) of respondents indicated that digital skills (e.g., coding, web design, digital 
typography, UX and UI design) are seen as the most in-demand skills. Further, 53% thought that 4IR 
skills (AI, AR, VR, robotics and IoT) would be the most beneficial for advancing their careers. But almost 
as many respondents indicated that they don’t feel equipped to work with any of the emerging 
technologies.  
 

 
76 Adobe. (2020) The Creative Skills Report. It’s Nice That. https://www.itsnicethat.com/partnerships/adobe-
creative-skills-report 
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Figure 7 This table is based on WEF data and compares different industries' existing skills that will be of value in 4IR. The 
average across various sectors is compared with the media, entertainment and information (MEI) sector.77 
 
This points to the sense that digital skills form a vital capacity in the working world of creative 
industries, and that many see the need to better engage with future-oriented skills such as AI. Creative 
industries companies indicated that digital skills (36%) and 4IR skills (34%) are skills that their clients 
are asking for but that they don’t yet have, although the creative industries may still be better 
equipped with these skills than other industries (see Figure 7). However, many of these same people 
rated technical digital skills quite far down their list of capacities to learn. Nearly half (48%) thought 
that the most useful tool for creatives to learn in the future are soft skills, like expansive thinking and 
teamwork – significantly more than AI (1%) and even coding (20%). When asked what skills creatives 
would want to learn just for fun and personal development (not for professional purposes), more 
people wanted to learn cooking (5%) than coding (2%). In some ways, this might be read as a 
recognition that workplace engagement and all roundedness within the work environment as well as at 
home are greater priorities. This is likely a response to contemporary needs, but it reinforces the issue 
identified by WEF that embracing change is perhaps the most important factor for readiness for 4IR.  
 

 ‘More people in the creative industries, if given the choice of any skill, wanted to 
learn cooking (5%) than coding (2%)’.  
– Adobe Creative Skills Report 

 

 
77 World Economic Forum. (2020) Future of Jobs Report. https://www.weforum.org/reports/the-future-of-
jobs-report-2020 
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Figure 8 Based on WEF data, this table shows what is getting in the way of change on average across various sectors and in the 
media, entertainment and information sector.78 
 
Access 
Barriers to 4IR skills development and employment for African youth include lack of access to 
resources, lack of knowledge about careers and skills needed, lack of opportunities, tools and training, 
adult beliefs in youths’ abilities (mindsets), and systemic issues. Figure 8 compares some of the barriers 
to skills development in the media, entertainment and information sector with other sectors. More 
importantly, broadband coverage is a prerequisite for the deployment of digital technologies, and 
limited or inconsistent connectivity may constrain access to opportunities for skills training as well as the 
possibility of sustaining necessary lifelong learning. 
 
The recently published South Africa digital skills strategy document points to the need for increased 
digital skills training and upskilling to respond to 4IR economic growth and employment needs. The 
document also describes a fourth strategic element: the expansion of 4IR as presenting ‘the need to 
equip individuals and communities with digital skills, to empower them as citizens and for effective 
participation in the 21st century society.’79 Digital skills are thus seen as part of an economic agenda, 
but also as part of a broader social agenda as all aspects of life are increasingly impacted by a 4IR 
digital trajectory. The same report identifies that ‘black, female, low educational level, low income and 
rural communities all experience the whip end of the digital divide, and that access to online courses 
and tech hubs may be negatively affected by these biases.’80 
 

 
78 World Economic Forum. (2020) Future of Jobs Report. https://www.weforum.org/reports/the-future-of-
jobs-report-2020 
79 Department of Communications and Digital Technologies (DCDT). (2020) National Digital and 
Future Skills Strategy. https://www.gov.za/sites/default/files/gcis_document/202009/43730gen513.pdf. Page 
13 
80 Department of Communications and Digital Technologies (DCDT). (2020) National Digital and 
Future Skills Strategy. https://www.gov.za/sites/default/files/gcis_document/202009/43730gen513.pdf. Page 
28 
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By comparison, many parts of the creative sector have a lower barrier of entry for many of the 
demographics for whom technology remains largely inaccessible in South Africa. The craft sector, for 
example, was identified as early as 1998 as a key industry for development of women and 
particularly rural women’s access to the economy.81 A number of other internationally competitive 
industries such as film enable access into the sector for young people within limited prerequisites as far 
as education is concerned.82 The creative sector is an industry employing 1 136 million people, had a 
pre-pandemic growth rate of approximately 2.5%, had the potential for enabling entry and on the 
job training; these factors make the sector ripe for digital skills development. In addition, the creative 
industries have the potential to facilitate the necessary soft skills training that have been identified as 
complementary to the future of work shaped by new 4IR technologies. 
 
Security, privacy and ethics 
Ethics have become a major issue of contention already within the world, particularly with regards 
data security, platform management and cyber bullying. The role of bots from foreign agents in 
interfering with democracy in the USA and UK, and the increasing proliferation of ‘fake news’ in the 
past years have been some high-profile ethics challenges for 4IR. Security is an increasing issue that 
will only increase as IoT and other technologies expand, as it will cost significant sums to ensure 
national and personal data remains secure. Data privacy is an increasing concern, most significantly 
taken on by the European Union, which determines data privacy as a fundamental right,83 and 
remaining a challenging arena to regulate. While this issue is under scrutiny in the wealthy countries of 
the world, it remains largely limited in Africa. Out of the 55 states on the continent, 28 countries have 
a data protection law, and 15 of these countries have set up data protection authorities. However,  for 
many of these authorities there remain lax regulatory frameworks to support their work and to ensure 
their independence.84  
 
On the African continent there is some concern that much African data is hosted and therefore 
controlled outside of the continent. For many activists, a greater concern is the ways in which African 
states utilise data privacy for political purposes and limitation of civil freedoms. For example, the 
internet was shut down during the 2020 Ugandan elections,85 and Twitter was banned in Nigeria after 
the End-Sars movement.86 Ugandan artist and technologist Neema Iyer commented at the Futures & 
Beyond Forum that while internet shutdowns and Twitter bans get much press coverage, the everyday 
limitation of political speech or expressions of sexual and gender identity is far more pernicious.87 This 
limitation is done through various forms of libel laws, but also in the private realm through issues such 

 
81 Department of Arts, Culture, Science and Technology. (1998) Cultural Industries Growth Strategy (CIGS). 
https://www.gov.za/sites/default/files/gcis_document/201409/cigs0.pdf 
82 National Film and Video Foundation. (2016) The State of Skills in the South African Film Industry. 
https://www.nfvf.co.za/home/22/files/2016%20Files%20Folders%20etc/FESPACO/NFVF%20Skills%20Audit%2
0Booklet%2010%20october%202016.pdf 
83 European Union. (n.d.) Data protectionin the EU. https://ec.europa.eu/info/law/law-topic/data-
protection/data-protection-eu_en 
84 Iyer, Neema; Chair, Chenai; & Achieng, Garnett. (2021) Afro-feminist Data Futures. Pollicy. 
https://pollicy.org/wp-content/uploads/2021/03/Afrofeminist-Data-Futures-Report-ENGLISH.pdf 
85 Anthonio, Felicia. (2021) Cutting internet access when people need it the most: Stories from Uganda. Access 
Now. https://www.accessnow.org/internet-shutdown-stories-from-uganda/ 
86 Paul, Emmanuel. (2021) Nigerian government suspends access to Twitter indefinitely, Facebook, others 
could be next. https://techpoint.africa/2021/06/04/nigeria-suspends-twitter/  
87 Iyer, Neema. (2021) Tech x Art Activism for Inclusive Digital Futures. Futures & Beyond Forum 
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online harassment and women being tracked by their partners. In recent research across five African 
countries, 28% of women interviewed had experienced some form of gender-based violence online.88 
 
At a more philosophical level, new technologies are beginning to raise questions that are deeply 
connected to our histories and societal ills. The training of machine learning based on profit orientation 
has already resulted in ‘unethical’ machines that have been used for political and religious extremism in 
order to increase watch times on platforms such as YouTube.89 For scholars such as Sabelo Mhlambi, a 
neo-liberal and capitalist driven digital trajectory will continue to replicate and even exacerbate the 
same inequality and structural problems we see in the world today.90 Face recognition technologies 
and even auto-assistants such as Siri rely on racist and sexist data because the data sets training these 
algorithms are made up of human culture and history, which have been and continue to be racist and 
sexist. As such, many of the algorithms have proven to be racist and sexist, and can in fact discriminate 
in harmful ways.91 Research has found that most AI facial recognition algorithms identify black men 
and women as untrustworthy or consistently make inaccurate facial matches for their darker skin 
tones.92 This points to inherent problems in the ways that 4IR technologies are being developed – and 
the ways in which they are inevitably anti-African.  
 
For many African scholars in this arena, this amplifies the vital need for the development of African 
approaches to the future of 4IR, not simply within Africa, but also to address global trends in the 
construction of our digital futures. Harvard-based South African Sabelo Mhlambi suggests that if we 
are going to change the direction of AI and technology then we have to change the underlying 
structures and knowledge systems. It is now critical to challenge these underlying systems – including 
systems of oppression – that we will otherwise inevitably replicate with AI, 4IR and other tech 
advances. Mhlambi’s challenge and invitation is to think about how we can deal with the harms that 
have been created by individualistic philosophies and organising systems, by dealing with the question 
of who and what we are as humanity.93 As Neema Iyer has stated, this raises important questions: Who 
is making the decisions, who will be programming the algorithms, and what will be the basis of their 
decision making?94  
 

‘Who is making the decisions, who will be programming the algorithms, and what 
will be the basis of their decision making?’  
– Neema Iyer 

 
Mhlambi points to the potential for creating technologies from the positions of African humanist 
philosophies such as Ubuntu, and the need for African knowledges to be available as the basis of this 

 
88 Iyer, Neema; Chair, Chenai; & Achieng, Garnett. (2021) Afro-feminist Data Futures. Pollicy. 
https://pollicy.org/wp-content/uploads/2021/03/Afrofeminist-Data-Futures-Report-ENGLISH.pdf 
89 Mohan, Neil. (2019) YouTube’s Product Chief on Online Radicalization and Algorithmic Rabbit Holes. 
https://www.nytimes.com/2019/03/29/technology/youtube-online-extremism.html 
90 Mhlambi, Sabelo. (17 March 2021) Ubuntu ethics for AI: How African culture and heritage can inform new 
ways of thinking about 4IR ethics. Futures & Beyond Forum 
91 Buolamwini, J.  Artificial Intelligence Has a Problem with Gender and Racial Bias. Here’s How to Solve It. 
https://time.com/5520558/artificial-intelligence-racial-gender-bias/ 
92  Johnson, A. (2021) Google is trying to make its image processing more inclusive. 
https://www.theverge.com/2021/5/18/22442515/google-camera-app-inclusive-image-equity-skintones  
93 Mhlambi, Sabelo. (17 March 2021) Ubuntu ethics for AI: How African culture and heritage can inform new 
ways of thinking about 4IR ethics. Futures & Beyond Forum and 
https://sabelo.mhlambi.com/2019/08/29/ethical-implications-of-ai-and-ubuntu-as-an-intervention 
94  Iyer, Neema. (2021) Tech x Art Activism for Inclusive Digital Futures. Futures & Beyond Forum 
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technological shift, particularly through language. Wilhelmina Nekoto points to the potential of 
developing natural language processing data sets from traditional African data such as storytelling 
and poetry. Neema Iyer points to the need for a greater representation of diverse persons from 
diverse geographies, races, sexual and gender orientations, classes and intellectual traditions. Nyari 
Samushonga points to need for educational and neural diversities – that bringing a musician to the 
table together with a mathematician brings about a greater diversity in approaches to solving our 
problems. In many ways, cultural diversity points to key potential approaches for creative and 
innovative strategies to reimagining and creating an African 4IR. 
  



51 

11. Conclusion 

In principle it is difficult to determine any conclusions to such a fluid and ambiguous field as the Fourth 
Industrial Revolution. It remains a space in flux, consistently innovating and shifting, and thus quite 
inconclusive. This report is aimed at sparking thoughts, bringing together spaces and ideas that are 
connected but not always brought into direct relation. As such it is a report aimed at imagination and 
speculation, and not thus particularly conclusive in its approach either. 
 
This said, there are a number of key emerging concerns that are vital issues to take forward, even 
within their ever-shifting nature. The first is a clear need for a re-imagining of the story of technology 
and creativity – and a recognition that industrial technological revolutions and the creative industries 
have always moved hand in hand, sometimes deeply challenging the other, but most often bringing 
great benefit. The second is the urgency for Africa to take charge of its 4IR future, not imply in 
‘keeping up with’ and adopting international technological trends, but more importantly in charting a 
distinctly African path that recognises the continents distinct limitations but also its strengths. In so doing 
there is so much possibility for enabling a better digital future for Africa, but also influencing the 
global technological course in ways that benefit everyone.  
 
This report serves as an initial exploratory experiment on where creativity and 4IR meet on the African 
continent. Much more is still to come, and as such more research, discussion and imagination will surely 
follow. What becomes increasingly urgent, is for creatives and ‘techies’ to work together, particularly 
for and by the African continent, and to take their place in determining how 4IR will impact our futures. 
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