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Executive summary
The world of work is undergoing a revolutionary change with advances in technology, artificial
intelligence (AI) and the use of ‘big data’. While there are emerging debates around Africa’s role
within this evolving technological context, very little attention is being paid to how African women
fit into this process. This policy briefing provides a nuanced analysis of the opportunities, threats
and challenges posed by the Fourth Industrial Revolution (4IR) for women in Africa. It shows that
automation in productive sectors is placing women’s employment at risk, as they are largely found
in low-skill and routinised professions. Studies show that in specific female-dominated industries,
technology will reduce jobs. The other misgiving in Africa is that the 4IR, like its antecedents, will
further entrench gender inequalities. This is based on the observation that most women are unlikely

to benefit from technological advances, as they do not possess the skills to compete in
the emerging knowledge economy. At the same time they are likely to experience the
same improvements in the quality of life as everyone else. The briefing makes various
recommendations, including building a policy framework to promote the education of girls
in science and technology, and promoting female entrepreneurship in new opportunities,
such as renewable energy and technology industries.

Introduction
This policy briefing outlines how social inclusion and gender justice need to be integral
parts of the emerging 4IR. Sub-Saharan Africa is one of two regions worldwide with
relatively high rates of women participation in the labour force (around 60%).1 Women
in Africa, however, are usually found in unskilled positions in the lower rungs of the
economy. For example, women occupy 40% of agricultural jobs in countries such as
Ethiopia, Malawi, Niger, Nigeria, Tanzania and Uganda.2 These are the very positions that are
directly affected by increased automation. In Asia, a 2016 study by the International Labour
Organization predicted that some nations could lose more than 80% of their garment,
textile and apparel manufacturing jobs, as ‘sewbots’ replace humans in factories. These
jobs are low skilled and low income, and dominated by women. In any case, according
to the World Economic Forum’s most recent Global Gender Gap Report3 it would take
another 118 years for women to earn the same as men at current rates of convergence.
The 41R in its current form is thus entrenching gender inequalities. Without a concerted
effort to undertake socially inclusive processes, the revolution will in many ways fail women,
especially in Africa. It is therefore imperative to understand not only the challenges facing
women but also the vast opportunities that technological advances provide.

What is the Fourth Industrial Revolution?
The 4IR describes a fusion of advances in simulated intelligence or AI, automation, the
‘Internet of Things’, 3D printing, genetic engineering, quantum computing and other
technologies.4 The Inclusive Growth Forum5 defines the 4IR ‘as the advent of “cyber-physical
systems” involving entirely new capabilities for people and machines’, and goes on to posit
that, ‘[w]hile these capabilities are reliant on the technologies and infrastructure of the
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Third Industrial Revolution, the [4IR] represents entirely new ways in which technology
becomes embedded within societies and even our human bodies’. The world is therefore
witnessing the unfolding of unprecedented changes in how societies are structured.
The world of work is changing with the rapid increase in industrial Internet connectivity
and automation. The greater use of robots in industrial production is placing many jobs
at risk, especially in the manufacturing sector. One study estimates that up to 66% of all
jobs in developing countries are at risk.6 Even in relatively poor African countries, such as
Angola and Ethiopia, current jobs, around 50% and 44% respectively, are susceptible to
automation. It concludes that developing African countries will lose their cost advantage
and potentially their ability to achieve rapid economic growth, by shifting workers to factory
jobs.7 This is because the 4IR is characterised by the development of disruptive technologies
that are causing shifts in business and work models. The emergence of companies based
on sharing economies, such as Uber and Lyft, is affecting traditional businesses, such
as the taxi industry, while Airbnb is increasingly becoming more successful than many
global hotel groups.8 Jobs in these sectors are thus shifting and becoming fragmented
in nature. Such changes in job patterns can lead to precariousness, especially for women.
For instance, ‘there is the risk that if work becomes more fragmented with competition for
each new task, much of the progress made by women in retaining access to employment
through paid maternity leave may disappear’.9 In addition, across much of Africa women
do not own assets, such as houses and cars, which would allow them to participate in these
shared economies.10 Patriarchal norms and practices have largely excluded women from
ownership of productive assets, especially land.11

The 4IR and women in Africa
Opportunities
Technological advances in the 4IR create specific opportunities for and improvements in
the quality of life of women across Africa. For example, in rural Africa technology is being
used to afford women and children improved critical healthcare. In Ghana drones deliver
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yellow fever vaccines12 and in general, advances in the biomedical field are expected to
improve maternal health and access to clean water, among others.13
The Internet of Things (ie, increased connectivity of devices at home and in the office to
the Internet) provides spaces for women to improve work–life balance through the ability
to work from home with flexible working hours.14 Connectivity, especially for professional
women in urban Africa, will also allow access to multiple resources – such as mentoring and
educational resources – that will help improve their skills and thus their marketability.
The care economy worldwide is driven by an ever-increasing elderly population, owing to
improvements in the standard of living and healthcare. This sector will require advances
to a level of complexity that AI has yet to reach.15 In Africa, this sector currently involves
unpaid work by women who, because of traditional norms, dominate the domestic sphere.
There is a need to better understand this economic space and how women can leverage
their presence to ensure they turn their labour into economic benefit. This will also require
specific policy and legislative measures that support recognition of the care economy.
Studies show that if societies educate girls in science, technology, engineering, and
mathematics (STEM) at a younger age and adequately prepare women to enter the
workforce, the potential for overall economic growth and development is increased.16
Governments and the private sector in Africa would be advised to initiate and improve
existing programmes focused on young women in STEM. There are many examples of such
programmes run by companies and agencies such as Google, Amazon, the US National
Aeronautics and Space Administration and various universities. These programmes can
be used as models for African states to build up women’s participation in STEM. In South
Africa there are also good examples of such programmes, such as Code for Cape Town,17
described as ‘a community of young women tech leaders’.
The fast-paced nature of technological development in micro-systems in the energy and
communications sectors, for example, provides opportunities for the many parts of Africa
that have largely operated outside traditional infrastructure patterns. Now, instead of
requiring centralised electricity transmission grids, decentralised micro-grids (mostly solar
power) can provide the necessary electricity for rural villages.18 Yet micro-grids still require
massive upfront investment. Governments must involve the private sector. For example,
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mobile telephone companies may be encouraged to invest in such systems to power their
cell phone towers in remote areas.
There are also opportunities related to retraining programmes for women who lose jobs
to automation. These programmes should be focused on emerging industries such as
renewable energy, and focus on supporting entrepreneurial initiatives by women, especially
in rural areas.
Countries such as South Africa have appointed commissions on the 4IR, mainly as a
response to the World Economic Forum 2018 report,19 which emphasises the need to
become ‘future-ready’. In the South African case, gender was not central in setting up the
commission but there is scope to advocate for gender mainstreaming in its work.

Threats
The ‘gig economy’20 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. These protections
will be lost, as Bhatasara and Chirimambowa argue: ‘Even though people working in this
virtual economy have been described by fancy names such as “micro-entrepreneurs”,
“gigs”, “contractors”, and “freelancers”, the evidence points to a story of turmoil and superexploitation of workers.’21
It is also important to note that most women in Africa are employed in industries such
as agriculture where such protections and rights are absent. In many ways, they are
already involved in flexible, low-paying and task-specific jobs that offer little protection for
workers. The 4IR thus does not provide any promise of improvement for women in lowskilled professions. These jobs are also at risk of automation, as noted earlier, thus further
increasing women’s vulnerability.
The use of big data, computer algorithms and AI provides a false sense of fairness in how
people are treated in terms of accessing credit, having their productivity measured and
even being hired for a job.22 The assumption is that computer programmes are bias free
and algorithms can reduce the influence of gender, race, age or any other factors that
may affect how people are evaluated. However, algorithms are programmed by humans
and as such have inbuilt gender bias in their language, indicators and measurements,
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which in many ways perpetuate inequalities.23 For example, 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.
While Africa is rapidly urbanising, almost 60%24 of the population still live in rural areas.
In most countries, women form the majority of these rural populations, which are still not
connected to the Internet. Access to the Internet is hampered by the fact that most parts
of rural Africa did not benefit from earlier industrial revolutions, including investment in
infrastructure such as roads and electrical grids that can facilitate Internet accessibility.
As noted above, there are opportunities for the development of micro-grid alternatives in
rural areas, but there must be incentives for large investment for this to take place. As such,
for the majority of girls attending rural schools, access to many technological advances will
remain a farfetched dream.
A survey of the most promising future jobs shows that they will rely heavily on the STEM
skillset, yet ‘it is estimated that only one in six African graduates across the continent
are in STEM and that the continent has a gap of about 1 000 000 researchers based on
international best practice’.25 Research has shown that fewer girls than boys take STEM
subjects in Africa.26 This means that gender disparities will likely be entrenched as women
are excluded from the emerging STEM-dominated job market.
Patriarchal systems in post-colonial African culture have evolved somewhat in the face of
growing feminist and rights-based challenges, but remain largely entrenched within the
state and traditional governance systems. This creates multiple vulnerabilities for women,
including gender-based violence and exclusion from land ownership.27 Technological
advances in Africa have not been met by a change in socio-cultural systems, which
underpin women’s exclusion and gender disparities.28 The danger is that the new
technologies will entrench these patriarchal inequalities, as women still lack access to
resources such as land, technology and credit. Previous industrialisation processes in Africa
largely reproduced women’s exclusion from the workspace and led to their being relegated
to low-paying jobs and the unpaid care economy. Bhatasara and Chirimambowa conclude
that the 4IR is most likely to perpetuate the structural nature of inequality. 29 While the
number of women moving into senior positions and earning good salaries is increasing, on
a broader scale, the historical and cultural gendered inequalities are likely to persist.
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Policy recommendations
States should take the following steps to maximise women’s inclusion in the economic
benefits of the 4IR:
∙∙ Implement robust policy frameworks for social inclusion programmes in education to
train more young women in science, technology, engineering and mathematics.

∙∙ Initiate retraining programmes focused on increasing the presence of women
entrepreneurs in renewable energy industries, especially in rural areas.

∙∙ Roll out industrialisation programmes that promote women’s advancement through

a variety of affirmative action programmes across sectors. These would include special
funds to promote female entrepreneurship in STEM-related industries.

∙∙ Set up 4IR commissions with a key objective being to mainstream gender in the
industrial policies of African countries.

∙∙ Realign labour laws and policies to the new realities of work to ensure workers are
protected from the negative impacts of the 4IR.

∙∙ Provide safety nets for workers who lose their jobs to automation.
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About the Africa Portal
The Africa Portal is the product of a longstanding partnership between the South African
Institute of International Affairs (SAIIA) and the Centre for International Governance
Innovation (CIGI). Launched in 2010, it provides a digital platform for thought leaders across
the continent and beyond to share their informed perspectives on matters related to
African development, economics and politics.
The Africa Portal also curates a comprehensive collection of research material on African
policy issues. Our library holds over 8 000 research reports, occasional papers and policy
briefs. The entire repository is open access, equipped with a sophisticated search function
and available for free, full-text download. The material in the library has been provided
by content partners of the Africa Portal who benefit from wider dissemination of their
research to a global community.
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The South African Institute of International Affairs (SAIIA) has a long record as South Africa’s
premier research institute on international issues. It is an independent, non-government
think tank whose purpose is to encourage wider and more informed awareness of the
importance of international affairs. It is both a centre for research excellence and a home
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a range of deliverables to policymakers and the wider public in the form of publications,
policy briefs, workshops and conferences.
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About the Centre for International
Governance Innovation
We are the Centre for International Governance Innovation: an independent, non-partisan
think tank with an objective and uniquely global perspective. Our research, opinions and
public voice make a difference in today’s world by bringing clarity and innovative thinking
to global policy making. By working across disciplines and in partnership with the best
peers and experts, we are the benchmark for influential research and trusted analysis.
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