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Welcome to
Beyond Imagining.
In every issue of Beyond Imagining, the University of Johannesburg’s (UJ’s) digital magazine
on advances in the Fourth Industrial Revolution (4IR), we examine a different theme. These
themes are always relevant to our times and, in recent months, have included discussions
on how 4IR intersects with education, healthcare and the environment.
But as the world battles Covid-19, there is perhaps no topic more pertinent than the economy.
While some 33 million (and counting) of the world’s population of 7.5 billion people have
been affected by the virus physically, there is barely a nation, community or individual that
has not been affected economically.
We have all felt or observed the impact of businesses closing and mass retrenchments,
of diminishing essential goods and rising food prices.
How – in this context specifically as well as generally – do we begin to think about economic
sustainability? What is it, and what role does technology play in helping us to make it a reality?
Read on as we explore this theme in our fourth issue of Beyond Imagining.
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What is economic
sustainability?
In technical terms, economic sustainability refers

In order to succeed, businesses need to understand

to the long-term economic growth of businesses,

that profit and impact are fundamentally fused, and

communities and nations through practices that don’t

those that fail to incorporate this approach into their

have any negative social, environmental and cultural

strategies will be left behind. They’ll become

impacts. It implies a critical awareness of how inter-

unsustainable themselves.

connected these areas are: none exist in isolation.
The same goes for governments. In order to ensure
In recent decades, the damage wrought by

that national economies are sustainable and able to

governments and corporations on the planet and

meet the needs of their people, they need to be

its people — almost always in the name of profit —

considered together with the social, environmental

has been devastating. But the tide is shifting, and

and cultural fabric in which they are found. In many

the lip service that some organisations have

ways, 4IR innovations offer the means through which

offered in the past is no longer enough.

this integration can be achieved and made meaningful
in the long term.

Consumers have started to demand more from
the companies with which they engage. They want
transparency and accountability; the minimising
of environmental impacts and the maximising of
social benefits.

2

SUSTAINABILITY

TY
CIE
SO

ECON
OM
Y

VIRONMENT
N
E

3

How AI could help
South Africa
fight corruption.
ZERO TRUST
In 2017, a report by the Public Affairs Research
Institute argued that the power elite in South Africa

“Given the large swathes of data we currently have
access to, there are potential solutions to many deep-

had violated the Constitution and that the political

seated issues, including corruption,” says Professor

project couldn’t be achieved by the legal framework at

Tshilidzi Marwala, the UJ’s Vice-Chancellor

the time. In the years since, as the state capture tales

and Principal.

have continued to unfold, it’s worth asking whether
we could have uncovered the inner workings of this

In an extreme case, Zero Trust, an anti-corruption

corrupt system quicker with artificial intelligence (AI).

AI system in China, has been used to monitor and
evaluate the lifestyles of government officials. It

We’re currently witnessing a fundamental shift in

has access to more than 150 protected databases in

the global order – in part because of the Covid-19

central and local governments and, since 2012, has

pandemic but also because of the seismic changes

uncovered 8,721government employees engaged

caused by 4IR.The pandemic has been a useful

in embezzlement,abuse of power, misuse of

yardstick to gauge our preparedness for this era.

government resources and nepotism.

National lockdowns have forced people and
companies to adopt new technologies in order to
remain relevant, and AI is an integral part of this.

Zero Trust has come under fire for not explaining
the process behind identifying corrupt individuals.
And it still heavily relies on humans, which could make
much of its work invalid if these people are also
unscrupulous. Then, of course, there are the valid
concerns around privacy.
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Given the large swathes of data we currently
have access to, there are potential solutions to
many deep-seated issues, including corruption.” ~
Professor Tshilidzi Marwala, UJ Vice-Chancellor
and Principal
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IRREGULARITIES AND ANOMALIES
But there are various ways AI can be deployed less
intrusively. “We can use AI systems to analyse data from

“The time has come to harness the latent power of AI and
put it to use to ensure ethical behaviour and integrity in

multiple sources and identify irregular activity associated

practices that lend themselves to greed and inherently

with third parties, employees, and customers,” Professor

corrupt behaviour,” says Professor Marwala. “AI has the

Marwala explains. “AI is proficient in wading through

potential to be the custodian of social justice. We have

emails, text messages and audio files. The technology

the ability and opportunity in this country to use these

is premised on its ability to recognise patterns and to

capabilities to uncover corrupt practices. It is unclear

identify anomalies. It also can predict future risks and

why we do not put it to good use.”

identify fault lines.
This story has been adapted from an opinion piece written by
”As questions around corruption related to the R500 billion
the government allocated to ease the impact of Covid-19
mount, citizens are demanding greater transparency
around the process for awarding government contracts.

Professor Marwala, which appeared in the Sunday Times on
16 August 2020.
Click here to visit Professor Marwala's article

Lusanda Raphulu, a partner at law firm Bowmans, has
proposed applying AI algorithms in supply chains, so
introducing objectivity and consistency in the tender
decision-making process and eliminating human bias.
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The economic
blow of Covid-19.
The Covid-19 pandemic has not only been a global

“The pandemic has exposed inequalities and social fissures

public health crisis – it has also been an economic

in societies that are hitting hard the most vulnerable

one. Around the world, lockdowns have forced entire

and marginalized groups,” says the brief. “As a result,

industries and businesses of every size and description

multidimensional poverty and inequality are likely to

to close their doors, and millions of people have either

increase significantly.

temporarily or permanently lost their jobs.
Revised estimates from the World Bank suggest that the
In a policy brief published in June 2020, the United Nations

number of people living in poverty could increase by

(UN), led by the International Labour Organization (ILO),

70-100 million, which would be the first increase in

indicated that “94 percent of the world’s workers [were]

poverty since 1998.”

living in countries with some type of workplace closure
measurements in place” the month prior.
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The pandemic has exposed inequalities
and social fissures in societies that are
hitting hard the most vulnerable and
marginalized groups ~ UN Policy Brief:

THE ROLE OF TECHNOLOGY

The World of Work and Covid-19

As economies the world over seek to rally amid Covid-19,
our reliance on digitisation to make remote working
possible has increased dramatically. This isn’t an

THE HARDEST HIT

uncomplicated situation. The UN and ILO warn about

Women, who are overrepresented in high-risk sectors

the downsides of technology on the future of work.

such as accommodation and food services, retail and

“New technological innovations underpinning the Fourth

domestic work, have been among the hardest hit by

Industrial Revolution, such as network technology, Big

the pandemic. In sectors that haven’t been affected

Data, 3-D printing, artificial intelligence and robotics,

economically – such as healthcare – women have been

transform the very nature of work and risk deepening

put at risk of contracting the virus instead.

gaps and inequalities,” they say in the brief.

People living in developing countries and fragile contexts,

But this is not to suggest that technology cannot be used

those with disabilities, the youth and the two billion

to our advantage as we seek to make our economies more

people who work in the informal economy have also been

resilient. We need to ensure that the 4IR technologies we

severely impacted. Small and medium-sized businesses

use are human-centric, that investment in digital skills

are unlikely to recover.

remains an abiding priority, and that the future they
facilitate focuses on our collective economic and social

UN Secretary-General, António Guterres, has said: “The

sustainability. Perhaps then, technological innovations

world of work cannot and should not look the same after

are likely to offer important solutions, rather than

this crisis. It is time for a coordinated global, regional

serve as a further hindrance.

and national effort to create decent work for all as the
foundation of a green, inclusive and resilient recovery."

Click here to visit the article: The dilemma
of the South-African economy
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4IR and
Covid-19:
How global
developments
affect universities.

The sustainability of local and national economies depends
on a steady supply of skilled and educated people — people
who have emerged from secondary and tertiary education
institutions equipped with the knowledge and tools the
world needs.
In the 4IR era, these tools have to include innovative and
creative thinking and the ability to problem solve. We’re
continually dealing with unusual and unprecedented
circumstances (as Covid-19 has so clearly shown), and
need to have everything we need to respond to these
situations quickly and effectively. Universities such as UJ
take this responsibility seriously.
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If there’s one thing that defines 4IR it’s integration. We can no longer think of our
world in silos. Everything is connected.” ~
Professor Amanda Dempsey, UJ School of Accounting senior director
MAKING 4IR PART OF THE CURRICULUM

RESPONDING TO COVID-19

In the last few years, Professor Amanda Dempsey,

The same goes for universities, especially during Covid-19.

the Senior Director of UJ’s School of Accounting, has

UJ has had to make use of, and integrate, all the tools and

combined her passion for accounting education with

technology at its disposal in order to make education

her interest and love for 4IR. As a result, she’s been at

possible amid the pandemic. Lecturers are now hosting

the forefront of developing a host of new courses at

Zoom classes for up to 500 students at a time and the

UJ that deal with the intersection of the two.

university delivered some 5,000 laptops to students at
the start of lockdown so that they could continue to learn.

The courses include 4IR perspectives for accountants
and for professionals, courses on integrated reporting,

Covid-19 has also resulted in renewed appetite for courses

as well as courses on blockchain technology. In late

that were already available online. “When we initially

2020 and early 2021, additional courses on AI and 4IR

launched our online courses, we found that people were

ethics will be launched. These courses are available

quite reluctant to study this way,” she explains. “But with

online for anyone who is interested and take 40 hours

Covid, everyone’s lives suddenly became virtual, and online

each to complete.

courses now seem natural and necessary.”

“If there’s one thing that defines 4IR it’s integration,”
says Professor Dempsey. “We can no longer think of our

UJ is using the technology available to ensure that the
education of its students remains sustainable despite the

world in silos. Everything is connected. When it comes

upheaval that Covid-19 has caused. “Technology has been

to accounting, we now have to take a more holistic view

critical, and that’s why it will continue to be part of our

if we are to grasp the status of a business’s financial

curriculums,” she adds. “As much as we use technological

health and its possibility of a sustainable future.”

innovations, we have to teach them. It’s technology that
will help us to respond.
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UJ uses technological
advances to tackle
unemployment.
The edges of his suit are sharp and crisp. Dark and funky
spectacles frame eyes that flash with curiosity and zeal.
He smiles easily, speaks animatedly, and has perspectives
on how technology can solve some of South Africa’s
socioeconomic problems that he is all too eager to share.

I believe that my generation has bigger and better opportunities than
my parents’ generation. We don’t have to settle for positions in retail
anymore. 4IR is changing everything.” ~ Banele Hlengethwa, former
UJ PEETS project manager
In 2017, Banele Hlengethwa, a 25-year old diesel mechanic
graduate, joined a team of 500 young, unemployed men
and women recruited by UJ to run a survey. The experience
redirected the course of his professional life entirely.
“The project’s aim was to provide detailed and accurate
research using the best technology the university had
created to date,” says Nickey Janse van Rensburg, the
head of UJ’s Process, Energy and Environment Technology
Station (PEETS). “And we did this while addressing one of
South Africa’s greatest challenges — youth unemployment.”
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THE INTERSECTION OF RESEARCH, TECHNOLOGY AND UNEMPLOYMENT
The app that UJ developed to run the survey was one

Although he initially joined the project as a fieldworker,

of the university's most advanced apps at the time. It

Banele’s journey took a unique course. After just two

made use of real time geolocation and monitoring

weeks in the field, Banele became a facilitator and, later,

technology to track fieldworkers’ movements and to

a quality and distribution agent, an assistant in both

assess their proximity to respondents. “This limited the

logistics planning and map population, and a supervisor.

chance of any errors or discrepancies,” explains Nickey,

His roles required a sharp, technical mind and the ability

“and meant that we were able to gather authentic, reliable
and dynamic data.”
The project’s key focus, however, was upskilling and
empowering unemployed youth who were trained to use
the technology UJ had developed and were provided with
valuable on-the-job experience. They were also allowed
to keep their devices if they completed the project.
“This kind of access to information can be life changing
for people from poorer communities,” says Banele. “It
can be the very thing that helps them find permanent
employment.”

14

to improvise. Banele fit the bill.

BRINGING 4IR HOME
The way that UJ used technology to deal creatively and

Banele is also bringing his skills and knowledge home

in a solutions-orientated way, both with the survey’s

to where he lives in Daveyton on Johannesburg’s East

research demands and South Africa’s unemployment

Rand. He has started Yenzokuhle Social Enterprise and

problem, affected Banele’s outlook fundamentally.

Skills Village, a social project that aims to address some
of the issues in his community by helping youngsters to

“My work with UJ made me realise that I want to continue
to learn as much as I possibly can,” he says. This journey is

build things using waste material, to be innovative, and
to imagine different futures for themselves.

already under way: Banele is considering studying again
– coding, he thinks.

4IR has shifted what Banele believes is possible – for
himself and for others. Where to from here, not even he

“I believe that my generation has bigger and better

knows, but it is undoubtedly a future alive with potential.

opportunities than my parents’ generation. We don’t
have to settle for positions in retail anymore. 4IR is
changing everything.”

Click here to view video: UJ uses technological
advances to tackle unemployment
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If you’re interested
in finance, you need to
understand blockchain.
For the last 10 years or so, blockchain has been a major

To help accountants and professionals understand

financial buzzword. It refers to the record-keeping

blockchain, UJ has launched two courses that explore

technology that runs Bitcoin and is often explained a

its development. They also look into cryptography

distributed, decentralised ledger. But what does that

and hash function, distributed ledger technologies,

really mean?

and the difference between public and private blockchain. The courses are available to anyone who is

Blockchain is all about storing digital information

interested in understanding and learning more about

(blocks) in a public database (a chain). The blocks keep

blockchain, and is run entirely online. Students can start

transactional information such as the date, time and

whenever they wish.

amount of every payment, as well as who is making
the payment. A block is added to the blockchain when
new data is added. This information then becomes
publicly available.
Word on the financial street is that blockchain has
the potential to be the most disruptive technological
innovation since the internet. Down the line, it’s likely
that every industry will be impacted by blockchain
in one way or another. Despite this, there is great
uncertainty as to what blockchain technology is all
about, and what its true potential is.
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Read more on what Professor Tshilidzi Marwala,
the Vice-Chancellor and Principal of UJ, has to say
about blockchain.

HOW BLOCKCHAIN WORKS*

First of all, what is a block?

A block is a digital piece
of information

It stores information such
as the date, time and
amount of a transaction

It also keeps information
about who is involved
in the transaction

Every block is
distinguishable
from the other

A single block can
store thousands of
transactions

What then?
In order for a block to be added to the blockchain, four things must happen:

HA1234JH098

A transaction must take place

The transaction must be verified

The transaction is stored in a block

The block is then added to the blockchain, and becomes publicly available for anyone to see

The block must be given a hash,
a unique identifying code

Why does this matter?

Users can choose to connect their computers to the blockchain network. This means that there are thousands – even millions – of copies of the
same blockchain. As a result, information is more difficult to manipulate and impossible to delete. Blockchain is therefore accurate, transparent
and secure.

*Source: Investopedia
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South African Mint commemorates
ophthalmological invention.
In 2016, the South African Mint introduced a South African
Inventions series, designed to showcase major inventions
and firsts by prominent South Africans. Previous coins
commemorate polymer putty, computed tomography
and the heart transplant, and this year’s coin profiles a
revolutionary innovation in cataract surgery: the
retinal cryoprobe.
Developed by Johannesburg-born ophthalmologist
Dr Selig Percy Amoils and first used in 1965, the retinal
cryoprobe is a pen-like instrument that accurately delivers
cold liquid gas into the eye. This gas freezes to a cataract or
other abnormal tissue so that it can be removed without the
risk of destroying any healthy tissue nearby. It has since also
been used in gynaecological and veterinary medicine.
“We created this beautiful coin for coin collectors who
cherish the prospect of adding unique themes to their
collections, as well as those whose lives have been changed
due to this extraordinary invention. This is an everlasting
way in which one can cherish the wonderful contributions
made by South Africans,” Honey Mamabolo, the Managing
Director of the South African Mint, said in an interview
with NUMISMAG.

18

The R2 coin also comes at an interesting point in history. Few people
are ever going to forget 2020 – it’s cataclysmic events have ingrained
themselves in our memories forever. Mementos are likely to be in high
demand in the years to come, including those that require their own
ingraining and imprinting processes, such as unusual collectors’ coins.
Click here to view the latest collectable coins.
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Entrepreneurship
contributes to
sustainable
economic growth.
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Covid-19 has shone a spotlight on the power of

“We believe that you can’t wait for government and big

entrepreneurship. With the agility and innovation that

business to create change,” he says. “Instead, the best

so often defines this sector of the economy, entrepre-

approach is to develop local and national economies

neurial businesses have been able to pivot in order to

from the bottom up by nurturing young fledgling

supply the products and services people need during

businesses. Many major companies had their beginnings

this time.

in bedrooms and garages, after all.”

Of course, this is not to suggest that entrepreneurs and

Universities churn out degreed people who often battle

start-up business owners haven’t been affected. In fact,

to find meaningful work, Ian explains. Those who do

in most cases, they have been among the hardest hit by

succeed are those who use the technology at their

the pandemic and many studies suggest that up to 70%

disposal, who develop innovative solutions, who cut out

of small businesses won’t survive. Those that do, however,

the middle man and who develop their own supply chains

are those that have rallied, that have flexed their creative

and networks. “We need to equip entrepreneurs with the

muscles and found opportunities amid the chaos. They are

skills they need to create these sorts of businesses,” he

likely not only to survive but to thrive.

adds. Of course, we need to do this now more than ever.

A LACK OF RELIANCE

AFTER COVID-19

UJ’s Centre for Entrepreneurship seeks to position itself

When the world recovers from Covid-19, it’s likely that it

at the forefront of entrepreneurship by creating

will be more entrepreneurial and entrepreneur friendly

initiatives and programmes that promote entrepreneur-

than it was before. This experience has reminded us that

ship in South Africa, and by connecting students and

nothing is certain, and that the businesses that can react

entrepreneurs to relevant ecosystems. At its core, it is

quickly and flexibly are going to be the ones to succeed.

about developing a sustainable economy, one in which

Perhaps we are starting to rethink the world of business

individuals can be self-reliant and successful without

and commerce.

needing to rely on traditional employment – something
that the pandemic has shown to be so very fragile.

The best approach is to develop local and national
The Centre for Entrepreneurship’s mentorship programme

economies from the bottom up by nurturing

is run by Ian McCloy, who, after establishing over 22

young fledgling businesses.” ~ Ian McCloy, head

businesses across Africa, threw himself into helping young

of the mentorship programme at UJ’s Centre for

entrepreneurs, primarily at UJ’s Soweto campus.

Entrepreneurship
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An equal byte
of the apple.
In developing countries,

What’s the connection between voice commands

the economic difficulties

that can’t be recognised, airbags that kill rather

in getting an education are

than save, artificial hearts too heavy for the chests

felt by many, but mostly by

they were meant for, and a quarter of the people

young girls.

who hold tech jobs? The answer: women.
4IR, global watershed though it is, is not necessarily
changing everything for everybody in the same way.
While there are certainly global inequities in access
to technology, within these inequalities is another
universal disparity – the disparity between men
and women as agents, workers and contributors in
the world of tech.
Voice commands, for example, were first developed
by men with men in mind. For decades, airbags
were designed for male rather than female bodies,
and artificial hearts couldn’t fit in the thoracic
cavities of women. Worldwide, only around 25%
of tech workplaces are filled by women.
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THE ROLE OF EDUCATION
In developing countries, the economic difficulties in getting an education are felt by many,
but mostly by young girls. They often have to miss school because they lack sanitary
towels, have to struggle twice as hard to make their voices heard, and have to overcome
deep-seated cultural and historical prejudices and customs. They’re certainly last in line
to obtain an education in the STEM subjects – science, technology, engineering and maths.
And that’s one of the critical things that UJ wants to change, because it knows that as long
as these basic educational rights and opportunities aren’t granted to girls, there will be a
dearth of women in the technical world. And that means an inherent imbalance that not
only denies half the population a role in the future, but also denies everyone the possibility
of benefitting from their talent.
UJ understands that if true African participation in the development of 4IR is to be
meaningful and relevant,it is going to have to find ways of encouraging, first and foremost,
the participation of women. Education plays a critical role in this process.
UJ’s fourth Cloudebate™ of 2020 deals with exactly this issue. The Cloudebates™ draw
together key experts to discuss a range of topics relating to 4IR and are available on UJ’s
4IR website.
To find out more about the disparities between men and women in 4IR, watch the Cloudebate™
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The Future.
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