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In every issue of Beyond Imagining, we look at the ways in which the  
world around us is changing. Over the course of six issues to date,  
we have explored how the Fourth Industrial Revolution (4IR) is affecting  
our education and healthcare systems, our environment, our economies,  
our ethical understandings of technology, and how we communicate.

In every instance, we try to give voice to the innovators behind this enormous 
global shift. We highlight the work of individuals who are pioneering new 
developments no one could have imagined a few decades ago, we talk to the 
South Africans who are pushing boundaries locally, and we ask for experts’ 
advice so that we can understand the implications of these changes better.

In this, our latest issue, we want to take this a step further, and focus 
specifically on the women who are being affected by 4IR, and the women  
who are innovating in this space.

Globally, women are vastly under-represented in fields relating to science, 
technology, engineering and mathematics (STEM), which form the foundation 
of 4IR. According to UNESCO, less than 30% of the researchers working in 
STEM are women. This figure is similar in South Africa, but complicated by 
the fact that socio-economic issues prevent women, more than men, from 
completing their secondary – let alone their tertiary – educations. 

Those who defy the odds, and then go on to work in areas related to 4IR,  
are pioneers indeed. Read on to learn more about their roles, journeys  
and influence.
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Welcome to  
Beyond Imagining.



For every opportunity that 4IR presents, there 
is likely a corresponding threat, and for every 
threat, an opportunity. 4IR might result in 
job losses, for example, but it will also open 
new doors for skilled employment. And it 
may enable doctors to perform surgeries 
remotely through artificial intelligence (AI) and 
robotics, but what happens if something goes 
wrong? What are the ethics of apportioning 
responsibility? 

The same can be said about women and 4IR. 
There are concerns that work that is largely 
done by women will be among the first to be 
automated, and that 4IR might make gender 
inequalities worse. On the other hand, 4IR 
offers incredible benefits and is likely to 
improve the quality of life of people all 
over the world, women included. In a policy 
briefing published by Africa Portal and the 
South African Institute of International Affairs, 
Manase Kudzai Chiweshe explores what 4IR has 
to offer women in Africa. 

Here are some of the opportunities and  
threats he identifies.

OPPORTUNITIES
In his paper, Chiweshe outlines how technology 
is helping to ensure that women and children 
in rural parts of Africa access improved critical 
healthcare. “In Ghana drones deliver yellow 
fever vaccines,” he says, “and in general, 
advances in the biomedical field are expected 
to improve maternal health and access to clean 
water.”

The internet of things and improved 
connectivity, especially for women working 
in urban areas, are likely to improve women’s 
access to educational resources, which will help 
enhance their skills and marketability. “There 
are also opportunities related to retraining 
programmes for women who lose jobs to 
automation,” Chiweshe adds. 

THREATS
Nevertheless, threats are inevitable:  

“The gig economy that has emerged out  
of the 4IR poses a serious threat to the  
small gains women have made in industries  
across Africa. Over time women have gained  
rights such as maternity leave, pensions  
and equal pay in some industries.” Chiweshe, 
together with other researchers, argues  
that these protections run the risk of being  
lost through 4IR.

Women and 4IR:  
opportunities & threats



The bias built into AI systems also threatens  
gender equality. “Algorithms are programmed  
by humans and as such have inbuilt gender bias  
in their language, indicators and measurements,” 
he says. “Algorithms that measure the productivity 
of workers may not take into account historical, 
cultural and social factors such as work-life 
imbalances that women have to deal with in 
patriarchal societies.”

In searching for ways to maximise the inclusion  
of women in the economic benefits of 4IR, 
Chiweshe recommends that robust policy 
frameworks be incorporated into education 
programmes to train more women in STEM.  
He also advises that retraining programmes  
focus on placing women in renewable energy 
industries, and that labour laws be designed  
to protect women from the negative impacts of 4IR.

If these steps are followed, perhaps the  
equilibrium between opportunities and  
threats can tip in favour of the former.

Click here to access the full briefing

This article draws from “Fourth  
Industrial Revolution: What’s in it for  
African Women?”, a policy briefing  
on women, power and policy-making  
by Manase Kudzai Chiweshe. 
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https://www.africaportal.org/publications/fourth-industrial-revolution-whats-it-african-women/
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If there’s one thing that 4IR is not, it’s cut and dry.  
This is a revolution of both/and, rather than 
either/or, a revolution of pros and cons existing 
simultaneously, a revolution of nuance. One of the 
areas where this is most obvious is in the ways it is 
affecting the working lives of women. 

As 4IR automates sector after sector, some 
believe that the low-skilled professions that are 
disproportionally held by women are likely to be 
among the first threatened. And yet, as Gitika 
Bhardwaj from independent policy institute 
Chatham House argues, “research has shown  
that some of the careers that won’t be as impacted 
by 4IR are the caring and teaching professions...  
If this  is so, there’s actually a huge opportunity  
for women who work in these industries”.

Covid-19 has had a similarly nuanced impact  
on women at work. Numerous studies suggest that 
the pandemic has taken a massive toll on women’s 
professional lives. Women have shouldered the 
lion’s share of responsibilities since March 2020, 
often having to manage domestic chores and their 
children’s care and education, in addition to their 
work, more than their male counterparts. But the 
situation – and the move to remote working – has 
not been without its benefits.

During the course of the pandemic, says Caroline 
Walters, Interim Chair of the Equality and Human 
Rights Commission in the UK, “some of the long-
held barriers to helping women get into and 
progress at work have started to be dismantled”. 

The impact  
of 4IR on  
women at work
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Flexible working schedules, which many 
businesses rejected out of hand pre- 
pandemic, may have helped. “Increased 
workplace flexibility,” Caroline explains,  
“can unlock professional opportunities 
for women who juggle work and caring 
responsibilities. If it’s the norm for every  
role at every level we may even see  
persistent gender, race and disability  
pay gaps diminish.”

Reducing these gaps in the workplace would  
go a long way in levelling the professional  
playing field between men and women. 4IR, 
and the mobility, flexibility and adaptability 
it affords, has the potential to help with this 
considerably. We simply need to ensure that  
we harness it for the collective good of people 
the world over, women included.
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In June 2019, the McKinsey Global  
Institute published a report called,  

“The future of women at work: Transitions  
in the age of automation”.  In this report,  
the institute says that “concerted and 
creative new solutions are needed to  
enable women to seize new opportunities  
in the automation age; without them,  
women may fall further behind in the  
world of work”.

Between 40 million and 160 million  
women – 7 to 24% of those currently  
working – will likely need to transition  
in their work before 2030 if they are to stay 
relevant. This transition into the 4IR working 
world of the future is going to require greater 
mobility and flexibility, the ability to be  
tech-savvy, and the acquisition of new, 
different and more skills. While this may  
be difficult for many, given the socio-
economic constraints women experience 
globally, there are still opportunities.

How women will  
transition into the  
4IR workplace

As we look to the future, here  
are some of the steps* government,  
education institutions and businesses  
can implement to help women  
transition in their work:

* Source: McKinsey Global Institute, “The future of women at work: Transitions in the age of automation”
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INVEST IN TRAINING PROGRAMMES THAT HELP WOMEN DEVELOP CRITICAL SKILLS

TEACH

Distribute tech jobs and 
leadership roles equally 

Critical thinking

Help women acquire transferable 
skills and capabilities

Collaboration Communication Creativity

Promote the development and application of social and emotional skills

Enable women to balance 
paid and unpaid work

Develop infrastructure networks 
to help women work remotely



Science & technology:  
Two sides of the same coin
Professor Debra Meyer is the Executive Dean of Science at UJ,  
and someone who works closely with the interplay between science  
and 4IR. Here, she helps us understand more about these two forces,  
which, she says, are essentially two sides of the same coin.

What excites you about science in 4IR?

When I started my career in the sciences, 
theory and practice were very slow to 
connect and to lead to the application of new 
discoveries. 4IR technologies are speeding 
things up tremendously. These are very 
exciting times to be a scientist or a scientist 
in training; we get to see how our discoveries 
improve lives in real time.

Does scientific development follow technology  
or is it the other way around?

Science stems from our desire to know: not 
just who we are and how to live, but how to 
live better. Our curiosity leads to investigation, 
which in turn leads to discoveries that  
bring about new questions. As we try to find 
ways to apply these discoveries practically, we 
develop new technologies. So science always 
comes first, and technology is the practical 
application of scientific research.

How can AI, machine learning and other 
technologies help scientific discovery and 
practice?

In research, data science, machine learning and 
AI can be used to process large quantities of 
information in a much shorter amount of time. 
This allows rich patterns to be observed and 
extracted, and unique discoveries can be made 
much quicker. Today, medical sciences are better 
able to detect micro-organism infections and 
certain cancers by using AI tools, for example, 
and the use of robotics in space exploration 

has led to significant and rapid advances in 
the remote charting of unmarked galaxies and 
autonomous StarCraft navigation. 

How can the humanities and the sciences 
coexist in an increasingly technology-driven 
world?

I once sat in on a robotics lecture where 
a scientist explained how they were able 
to develop robots that could successfully 
interact with autistic children in ways human 
counsellors could not. The breakthrough 
came when engineers and social scientists 
worked together. 4IR technology development 
is a multidisciplinary endeavour. The most 
successful applications contain components 
of the humanities, the sciences and 
engineering. Different disciplines working 
closely together is a necessity for success.

What would your advice be for high school 
learners interested in a career in science?

We are a country of disparities. Not all 
high school learners have access to the 4IR 
technologies that make learning easier. My 
message to high school learners everywhere  
is to make sure they have a strong foundation 
in mathematics – real mathematics not 
mathematics literacy – as well as physical 
science. These subjects will stand them in 
good stead in any scientific career and will 
give them access to qualifications that will 
help them contribute to and benefit from 4IR 
in the future.8



One of the most important factors in ensuring that women 
succeed in academia and the workplace, particularly if they 
are pursuing careers typically dominated by men, is the 
presence of powerful role models. Seeing is believing:  
if women are seen to be working in the roles 4IR demands 

– in science, AI, robotics, coding – and in positions of 
leadership, young women are more likely to believe that  
the same might be possible for them.

Fortunately, there is no shortage of women in Africa for 
their younger counterparts to look up to. We’ve identified 
four here, but the list is endless.

Four inspiring  
African women 
working in 4IR
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Professor Karim is a South African 
epidemiologist who specialises 
in infectious diseases. She is a 
recipient of the TWAS-Lenovo Prize, 
the US’s top breakthrough prize for 
developing world scientists, and was 
also awarded South Africa’s highest 
honour, the Order of Mapungubwe, 
for her work in fighting the HIV 
epidemic in South Africa. She 
has been at the forefront of the 
country’s response to Covid-19.

Senegal-born Mariéme Jamme is 
an award-winning technologist and 
pioneer in systems change. Her 
latest venture is #iamtheCODE, 
the first movement to mobilise 
governments, businesses and 
investors to support girls and young 
women in science, technology, 
engineering, arts, mathematics and 
design. Her goal is to empower  
1 million girls and young women  
to become coders by 2030.

Mariéme Jamme  
Senegal

Quarraisha Abdool Karim  
South Africa
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Njeri Rionge is one of Africa’s leading 
entrepreneurs and one of very few 
female pioneers in the ICT sector in 
Africa. She co-founded the internet 
service provider, Wananchi Online, 
which has since been transformed into 
Wananchi Group Holdings, one of East 
Africa’s leading providers of pay TV, 
broadband internet and VoIP services. 

Dr Thotsejane has developed an award-
winning business process model in big 
data analytics that has been tested in 
Finland, Canada, the USA, the UK,  
the Philippines and South Africa.  
Her research has focuses on the impact of 
4IR on marginalised communities  
and small and medium enterprises, 
and her findings contributed to the 
development of South Africa's first 
national 4IR strategy. In 2018, she was 
appointed Commissioner of the South 
African Presidential Commission on 4IR.

Dr Sibongiseni Thotsejane 
South Africa

Njeri Rionge  
Kenya
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In 2019, the Department of Science and 
Innovation published one of the most  
advanced white papers produced by  
the South African government to date.  
Called simply, the “White Paper on Science, 
Technology and Innovation”, it set out  
to define the government’s long-term  
policy direction for science, technology  
and innovation in a more prosperous  
and inclusive society. 

Inclusion is a big part of the paper, and  
more can be found in the infographic  
opposite. The white paper acknowledges, 
however, that challenges remain, and more  
must be done to improve the position  
of women in this field.

The paper therefore proposes the following:

 � Improving gender representation  
 in national system of innovation institutions 
 � Ensuring gender-sensitive research agendas 
 � Providing targeted support to women 

 researchers and techno-entrepreneurs 
 � Developing gender-sensitive monitoring  

 and evaluation mechanisms 
 � Putting mechanisms in place to unearth 

 bias against women in the national system 
 of innovation and to develop appropriate 
 responses – for instance, to address the 
 risk of gender biases being perpetuated  
 in AI applications

These high-level policy positions are important: 
if implemented properly, they filter down  
to women’s experiences on the ground.  
And if the points above are implemented, and 
the statistics before them start to rise, we may 
yet have a truly equitable 4IR playing field.

Policy  
perspectives
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Here are some of the key facts about 
science and innovation that relate  
to women:
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of all researchers in 2014 and 2015 were women, a higher 
participation rate than in many developed countries.

of publications written by women  
in 2014 up from 20% in 1998

of lecturers were women in 2017

of senior lecturers were women in 2017
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Insight and advice from  
some of UJ’s top 4IR women
UJ’s various departments are filled with innovators, pioneers, boundary-pushers and never-say-no-ers 
who also happen to be women. They’re influencing, contributing to and redefining 4IR in their respective 
disciplines, and causing ripple effects across the country and the world in the process. We caught  
up with a few of them to gather some insight and advice around the intersection of women and 4IR.

Women should be totally involved in 4IR.  
This industrial revolution offers more 
equality for women compared to its 
predecessors. One of the trends of 4IR is 
flexible production, which has brought 
about organisational changes in businesses 
of all sizes. This trend allows women to 
work flexibly and to be part of the working 
world on their own terms. 

4IR is the greatest historical opportunity 
we are likely to experience. If we can grasp 
it, we will have access to world-class 
technology and industry practices.

PROFESSOR YANXIA SUN
DEPARTMENT OF ELECTRICAL AND ELECTRONIC ENGINEERING SCIENCE
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PROFESSOR AMANDA DEMPSEY 
SCHOOL OF ACCOUNTING SENIOR DIRECTOR

The first three industrial revolutions had 
the effect of stereotyping gender roles.  
One of the consequences of 4IR is that 
mundane and routine jobs will be taken 
over by machines and, unfortunately, 
women are often employed to do such  
jobs. Many jobs will also become  
irrelevant as 4IR progresses. 

However, 4IR will create many new 
opportunities and women are creative 
enough to take on such opportunities. 
Women should embrace 4IR and empower 
themselves by learning new skills to  
ensure that they remain relevant in the  
4IR world of work.
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SIMONE CARTER
UJ BRAND AMBASSADOR AND POST GRADUATE STUDENT

I believe that companies and governments 
can support women’s participation in 4IR 
by improving access to technology and 
training programmes that enable women 
to access technology-focused jobs and 
leadership roles. Digital fluency, values-
based leadership, and transdisciplinary 
lifelong learning – bridging both formal 
and informal education systems – is an 
absolute must. 

There is no limit to what women can 
accomplish, and it is up to us to leverage 
the benefits of 4IR not only to empower 
ourselves, but also to lead the way for 
future generations of women.  
4IR is about more than just technology-
driven change, it is an opportunity  
to create an inclusive future.
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TAREN NAIDOO 
HIGH PERFORMANCE UNIT SPORTS SCIENTIST

As a woman in sport I have been 
empowered and encouraged by the strong 
and driven women around me. Women 
continue to inspire and impact our industry 
and the environments in which we work  
and perform. As women we need to 
embrace the changes that come with  
4IR and continue to educate ourselves  
and drive a new way forward. 

There is a world of possibilities within  
our immediate environments if we  
nurture our own development and  
the development of those around us.
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Learning in  
a pandemic:  
the women  
who worked  
for success
"So much happened last year; I don’t really 
know where to start,” UJ student Jacqueline 
Luhlanga says hesitantly. At the beginning of 
the year, I was looking forward to completing 
the third and final year of my Public Relations  
and Communications Diploma, but by March, 
everything had changed. I had to move out  
of res and go back to Nkomazi, my home  
in Mpumalanga. 

Moving home for lockdown wasn’t easy for 
the 26-year-old UJ student. Initially, Jacqui 
found it difficult to focus on her studies  
and perform the household chores expected  
of her. And her family didn’t quite understand 
her academic commitments: “Whenever  
they saw me on my phone, they thought  
I was playing games,” she says. “They didn’t 
understand what studying online meant.  
And they were there all the time – I had  
to find my own secret place to study.”

UJ’s response to helping its students  
deal with Covid-19 was multi-pronged:  
it was technical and financial, academic  
and practical, emotional and psychological.  
It was designed to ensure that as many  
of UJ’s 50,000 students as possible were  
able to continue to learn, despite enduring  
the most disruptive period of education  
in living memory. 

“We were fortunate because UJ has  
been driving the 4IR narrative for years,”  
explains Hemali Joshi, the Senior Manager  
of Integrated Student Success at UJ.  

“Many of our staff and students were  
already familiar with online learning and  
with our learning management system, 
Blackboard. Our task during Covid was 
to make our communication about online 
learning easier to access and clearer,  
to answer any questions consistently  
and quickly, and to use the tools  
at our disposal to greater effect.”

In no time at all, modules and videos  
on online learning were created, a live  
chat function was set up, and students  
were informed about apps that would make  
their experience easier. One of the most 
important of these was also the simplest: 
WhatsApp. Class WhatsApp groups made  
it easy for learners to ask for help and  
to receive an instant response from their 
lecturers or peers on a platform that didn’t 
consume too much data.
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All of these tools served Jacqui well, and  
her results, when she completed her exams  
in June last year, were exceptional: she  
passed all her subjects, received several 
distinctions and was placed on the Dean’s  
List for Academic Merit. Jacqui wrote all  
her exams from Nkomazi: “We were given  
24 hours to complete each exam and so  
I wrote mine at night, when the house  
was quiet.”

Today, Jacqui is completing a learnership  
in the customer care department  
of MultiChoice, while continuing to  
study towards her Advanced Diploma  
in Communications Management.  
Like so many others, she can’t wait for  
Covid to be over. She wants to complete  
her honours degree in 2022 and find  
permanent work where she can apply  
her skills.

I'm always positive. I know I’ll get through  
this – it’s just a challenge to be overcome.

"We were fortunate because UJ has

been driving the 4IR narrative for  

years. Many of our staff and students 

were already familiar with online 

learning and with our learning 

management system.” 

Hemali Joshi, UJ's Senior Manager
of Integrated Student Success
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If the people who experience certain 
challenges are the same people who 
develop solutions to address these 
challenges, then the solutions are 
much more likely to be impactful and 
sustainable. Just ask the women who 
are coming up with ways to solve 
problems that affect women  
directly – women like Pia Findlay.

In recent years, Pia, one of UJ’s 
emerging researchers and an MA 
graduate from the Department of 
Industrial Design, took it upon herself 
to develop a new menstrual hygiene 
product that will help girls and women 
across South Africa. 

4IR solutions for 
women by women

DISPOSABLE SANITARY PAD

Waste

Cost

Health risks

Accessibility

Culturally appropriate

DISPOSABLE TAMPONS

Waste

Cost

Health risks

Accessibility

Culturally appropriate

The patent for Pia’s product has recently been filed through UJ’s Technology Transfer Office.
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“My research is on menstrual health, specifically 
in South Africa, and the issues that exist around 
it,” says Pia. “And my innovation is a reusable 
menstrual pad that has the same benefits as a 
menstrual cup. The menstrual cup is very cost 
effective, it’s environmentally friendly, and it’s 
easy to clean, but the biggest problem with it 
is that there is a lot of taboo around inserting 
menstrual products among cultures in South 
Africa. I’ve therefore developed a sanitary pad 
version that overcomes this taboo.”

The issues that this product could address, 
however, go beyond menstruation itself. Many 
schoolgirls miss school when they menstruate 
because they don’t have adequate products on 
hand. As they miss more school work month 
after month, they are more likely to fall behind 
and ultimately drop out. Pia’s reusable sanitary 
pad could have a huge impact on the future 
academic and professional success of young 
women, individuals who might go on to become 
the next generation of 4IR leaders.

REUSABLE MENSTRUAL CUP

Waste

Cost

Health risks

Accessibility

Culturally appropriate

REUSABLE FABRIC SANITARY PAD

Waste

Cost

Health risks

Accessibility

Culturally appropriate

Click here to find out more 
about Pia's pioneering design

Click here to access the information 
found in the infographic.
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https://www.angusdonaldcampbell.com/project/nula/
https://www.youtube.com/watch?v=gu-uIwJsP70&t=12s
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