
 

Prof Tshilidzi Marwala’s – The importance of innovative thinking in the 4IR 

The last two years have been accompanied by seismic shifts. Not only have we transformed the way 

we learn, work and live but we have also had to transform the way in which we think. This is 

seemingly an abstract concept but speaks to the paradigm shift we have undertaken. Some would 

characterise this as being in a permanent state of ‘out of the box’ thinking. Despite the forced 

boundaries and lockdowns of the pandemic, sectors operated innovatively and some would argue 

with increased efficiency.  

Of course, this was in part due to the pandemic, which has challenged our very foundations but 

parallel to this global health crisis has been a concerted and I would argue hastened shift towards 

the fourth industrial revolution (4IR). As the World Economic Forum puts it, “The Fourth Industrial 

Revolution is about more than just technology-driven change; it is an opportunity to help everyone, 

including leaders, policy-makers and people from all income groups and nations, to harness 

converging technologies in order to create an inclusive, human-centred future. The real opportunity 

is to look beyond technology, and find ways to give the greatest number of people the ability to 

positively impact their families, organisations and communities.”  

This has renewed the need for innovative thinking – this, after all, is how we adapt with agility to our 

current context where business as usual simply will no longer do. What has been intriguing is how 

we our reimagining the very concept of innovation. While, I will delve into innovation over the 

course of this keynote. I must emphasise that innovative thinking, the ability to come up with new 

ideas and intriguing solutions to problems, is a skill. In fact, it is this very skill that in many ways 

differentiates us from machines – for the moment at least. The prolific American writer and 

professor Isaac Asimov interrogated the concept of coming up with a new idea in his 1959 essay, On 

Creativity.  

As he explains, “Presumably, the process of creativity, whatever it is, is essentially the same in all its 

branches and varieties, so that the evolution of a new art form, a new gadget, a new scientific 



principle, all involve common factors. We are most interested in the “creation” of a new scientific 

principle or a new application of an old one, but we can be general here. One way of investigating 

the problem is to consider the great ideas of the past and see just how they were generated.” 

The factors of innovation encompassed by new products, productive techniques, or technology as 

defined by economist Joseph Schumpeter in 1911 spurred him to coin the term ‘creative 

destruction’, which dismantles long standing practices of capitalism.  

Innovation is in some ways transformational. We will always be confronted with the ‘new’ – it is 

contending with supply and demand that is the key to success in innovation. As he explained the 

concept, it is a “process of industrial mutation that incessantly revolutionizes the economic structure 

from within, incessantly destroying the old one, incessantly creating a new one.” We are seeing 

almost a resurgence of this theory now through ‘disruption’. In 1995, Clayton M. Christensen 

introduced the concept to denote innovation that displaces systems that are already established. 

Those with a historical bent, disruption has accompanied every revolution. You can have a toolkit 

but the toolkit must keep pace with the technological tsunami we are facing.  

Our business models and practices have transformed overnight from digital authentication for 

banks, 3D printing in healthcare and even the model of Uber. To get to the root of the definition of 

disruption, it describes a process whereby a smaller company with fewer resources is able to 

successfully challenge established incumbent businesses. We have seen this through the 

establishment of various 4IR centred companies such as Uber and Tesla, which one cannot ever 

imagine a time when they were considered small businesses. As established businesses focus on 

improving their products and services for their most demanding customers, they exceed the needs 

of some segments and ignore the needs of others.  

Disruption begins by targeting the overlooked segments with functionality and lower prices. These 

entrants then move upmarket, delivering the same performance to the established businesses’ 

mainstream customers – this is when disruption has really occurred. I have delved into this 

definition, not to give you a business lesson but to indicate what we really mean when we talk about 

innovation. This is perhaps best summed up by the English poet William Blake who wrote in the 

Auguries of Innocence in 1803, “What is now proved was once only imagined.”  

Innovations in products and services could increase GDP by about 7% or around $6 trillion over the 

next decade, according to a report by the McKinsey Global Institute on the impact of AI on the world 

economy. 

To hone into our own context, however, it is apparent that innovation is believed largely to emerge 

elsewhere - with Africa and South Africa as receiving agents. In other words, we are often 

realistically speaking, not innovating in the same way as the US, China and other countries. South 

Africa is not alone on the continent in this resolve to punch higher and harder. This has certainly not 

been Africa’s projected trajectory.  

I am reminded of Nkrumah, a visionary who had a dream of what we in Africa can become, “We shall 

accumulate machinery and establish steel works, iron foundries and factories; we shall link the 

various states of our continent with communications; we shall astound the world with our 

hydroelectric power; we shall drain marshes and swamps, clear infested areas, feed the 

undernourished, and rid our people of parasites and disease. It is within the possibility of science 

and technology to make even the Sahara bloom into a vast field with verdant vegetation for 

agricultural and industrial developments”.  



In 2014, the African Union Heads of State and Government Summit adopted a 10-year Science, 

Technology and Innovation Strategy for Africa (STISA-2024) underpinned by science, technology and 

innovation as multi-function tools and enablers for achieving continental development goals. The AU 

called for the diversification of sources of growth on the continent in order to lift large segments of 

our population out of poverty through investments in education, technical competences and 

training, and in science, technology, research and innovation.  

As Dr Martial De-Paul Ikounga, the Commissioner for Human Resources, Science & Technology at the 

AU said, “We must mobilise and widen the involvement of relevant segments of our population, 

private sector, civil society, parliamentarians and the Diaspora to participate in Africa’s science and 

technology programme. Africa must harvest its population demographic dividend, especially the 

women and youth, whose energy, creativity and courage must drive its development agenda.” 

Remarkably, the pandemic has been a trigger for innovation on the continent. A report by the 

African Union and the United Nations Development Program (UNDP) found that there was a 

substantial increase in innovation in this period.  

As the report indicated, “Throughout Africa, people are looking inward for the innovations that will 

move the continent forward. We’re looking ahead, to anticipate the needs of the next generations 

and envision a better future. And we’re looking to each other, to build the communities, the 

countries and the continent that we all know are possible.” 

Theorists argue that innovation is aligned to economic performance and more importantly, for the 

myriad challenges that the world faces.  

Makhtar Diop, World Bank's Vice President for Africa Institute of South – South Cooperation and 

Development (ISSCAD) argues that countries that are further from the development frontier – low 

and middle-income countries – have a unique opportunity to benefit from innovation. 

The shifting sands of economies and changing fortunes of countries occurs and has always happened 

since time immemorial. For example, Germany post World War 2, is described as a hive of research 

and innovation with a reported boom in technology start-ups and a leader in terms of consciousness 

of climate change.   

Germany is in the top 10 countries that devote a large percentage of economic output to research 

and development. It is also in the listed in the top countries who create new innovations. According 

to the 2019 edition of the Global Innovation Index (GII), Switzerland is the world’s most-innovative 

country followed by Sweden, the United States of America (U.S.), the Netherlands and the United 

Kingdom (U.K.), which also identifies regional leaders India, South Africa, Chile, Israel and Singapore.  

The GII is a global benchmark that aids policy makers to understand how to stimulate and measure 

innovative activity, a main driver of economic and social development. If I revert to my example of 

Germany, it is ranked number 9 in the GII.  

The footprint of Germany is in our spaces in myriad different ways. From medical technology to just 

weaponry or on our farms, the reach is pervasive. What does this mean for South Africa? Are we 

investing sufficiently in research and development. A recent finding in the National Research and 

Development survey, published in October of this year, indicates that South Africa’s gross 

expenditure on research and development was valued at R38,725 billion in 2017-18. While spending 

has increased, it is at a slower rate than before. In 2018, the gross expenditure on research and 

development was 0.68% of GDP. The global average as a percentage of GDP is 1.4%. Science and 



innovation have the potential to facilitate development.  

We are faced with water shortages, climate change, food insecurity and deep inequities that earn us 

the label of being the most unequal society in the world. Prior to the adoption of the National 

System of Innovation (NSI), which occurred after apartheid, South Africa’s policy environment was 

defined by objectives such as military dominance, food security and energy self-sufficiency, which is 

what state support for science and technology was driven towards. A white paper identified various 

deficits including: 

• A fragmented and inadequately co-ordinated Science and Technology system. 

• The erosion of innovative capacity. 

• Poor knowledge and technology flows from the science base into industry. 

• Poor networking both within the region and in the global context. 

• Inefficiencies and poor levels of investment in research and development. 

• In response, the paper called for the following factors, amongst others: 

• The creation of clear channels for capacity building. 

• Mechanisms to re-allocate government spending. 

• Processes that will contribute to achieving efficiencies in R&D spend by promoting the diffusion 

of research and technology development results. 

Though we have seemingly fallen wayward in this endeavour in many aspects, there is a clear and 

chartered way forward. What strikes me most is that this was written more than a decade ago and 

yet the diagnosis still remains mostly true. How we work on translating policy recommendations to 

concrete steps taking into account the massive shifts in the world, organisations and the way in 

which we need to create strong foundations. How can our policy keep abreast? T S Eliot in the Four 

Quartets wrote: “For last year's words belong to last year's language, and next year's words await 

another voice.” We need a new voice for the age that we are in. There are solutions that can be 

posited.  

One such solution is to invest in science and innovation which is often costly and governments 

simply cannot do this on their own. There is a need for harmonization across both private and public 

sectors in this country but it is not negotiable not to invest in the scientific capacity of our country. A 

second solution is for universities, colleges and if I may dare say so, the private sector must align 

their research agendas with where we as a country need to go. None of these institutions can exist 

in ivory towers, remaining impervious to the socio-economic realities and needs of our country. A 

third solution would be to enable rather than disable policy frameworks that can foster and grow 

entrepreneurship.  

 

A fourth solution is for science to move out of the laboratories and into the markets. How do we 

create the appropriate channels for this to happen? The 4IR intensifies the global nature of science 

and innovation. Our focus in South Africa post 1994 has been inward looking with some attention 

paid to science diplomacy. But the 4IR requires us to facilitate responsibly international 

collaboration on innovation. The end product should not be purely for commercial gain but must 

take into account public benefits. But surely, the power embedded in research, science, technology 

and innovation has the innate potential to be a solution if appropriately used. These are global 

problems and innovation can and must take us forward dynamically and strategically.  

I return to the words of Asimov here. What is it that makes an innovative thinker? “It is only 

afterward that a new idea seems reasonable. To begin with, it usually seems unreasonable. It seems 



the height of unreason to suppose the earth was round instead of flat, or that it moved instead of 

the sun, or that objects required a force to stop them when in motion, instead of a force to keep 

them moving, and so on. A person willing to fly in the face of reason, authority, and common sense 

must be a person of considerable self-assurance. Since he occurs only rarely, he must seem eccentric 

(in at least that respect) to the rest of us. A person eccentric in one respect is often eccentric in 

others.  

 

Consequently, the person who is most likely to get new ideas is a person of good background in the 

field of interest and one who is unconventional in his habits. (To be a crackpot is not, however, 

enough in itself.)” 

 


