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Executive Summary 
South Africa can use synthetic biology – a method of re-
designing tiny living entities, like plants or small organisms 
– to address its socioeconomic challenges. For instance, 
it could enable the production of affordable medicines, 
drought-resistant crops, or sustainable methods of man-
ufacturing everyday products. However, South Africa lags 
behind other countries in capitalising on these opportuni-
ties due to a shortage of the right tools and the regulations 
needed for adopting this fi eld. The country needs special-
ised, state-of-the art laboratories where scientists can test 
and refi ne innovative ideas. Current laws do not cover new 
technologies, creating challenges for businesses, thereby 
discouraging investment. Funding to support start-ups or 
train individuals in this fi eld is lacking. To address this, South 
Africa must establish laboratories for designing and testing 
solutions, update regulations to ensure new technologies 
are safe and equitable and invest in training programmes 
for small businesses. Through collaboration between gov-
ernment, universities, and private companies, the country 
can transform ideas into innovative real-world solutions. This 
could empower farmers to produce food even in drought 
conditions, factories could manufacture eco-friendly materi-
als, and hospitals could produce life-saving treatments more 

effi ciently. This plan extends beyond science. It is about job 
creation, protecting the environment, and enhancing lives. 
By acting now, South Africa can take the lead in using smart 
science to build a brighter and more sustainable future.. 

Introduction 
Synthetic biology is like building with tiny living tools. Sci-
entists use this fi eld to redesign microscopic living enti-
ties, such as bacteria, yeast, or plants, to solve signifi cant 
problems. For example, they can engineer crops to sur-
vive drought, create more affordable medicines, or convert 
waste into clean energy. 
South Africa is fortunate to have a remarkable biodiversi-
ty – a mix of plants, animals, and micro-organisms that are 
unique to this part of the world. It is therefore an ideal lo-
cation to explore innovative ideas for medicine, agriculture, 
and eco-friendly materials. Countries like the United States, 
the United Kingdom, Singapore and China have developed 
national strategies that are already using synthetic biology 
to improve their economies and enhance lives.
At present, South Africa lacks specialised laboratories to 
design and test new discoveries, clear regulations that en-
sure new technologies remain safe and equitable, as well as 
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sufficient funding to support start-ups and to train experts 
in this field. Without these resources, the country risks fall-
ing behind – leaving farmers to continue to struggle with 
drought, allowing diseases, such as TB and HIV, to remain 
deadly, and enabling pollution to worsen. 
A National Plan for Synthetic Biology could address this. By 
investing in laboratories, updating regulations, and collab-
orating with businesses, South Africa could create jobs in 
farming, healthcare, and green industries. It could also pro-
tect its rich biodiversity while utilising it responsibly to tackle 
local problems, such as hunger and disease.

Key challenges 
Lack of advanced laboratories (biofoundries):
South Africa currently lacks special laboratories, known as 
biofoundries, which are essential for transforming scientific 
concepts into real-life products. For example, such laborato-
ries could enable the production of crops that need less wa-
ter to grow or bacteria capable of purifying polluted rivers.

Regulatory challenges:
Current regulations in South Africa fail to encompass the lat-
est technologies, such as DNA editing (changing tiny com-
ponents of living organisms). This discourages businesses 
from adopting these technologies and innovations, thereby 
hindering advancement.

Funding limitations:
A large portion of funding is channelled towards tradition-
al industries. Gaining support for start-ups and researchers 
in synthetic biology is a continuous struggle. Compared to 
global leaders, the country’s financial investment in this field 
is minimal, which poses challenges when it comes to at-
tracting and sustaining talent, initiating large-scale research 
projects, and building competitive industries. 

Unlocking South Africa’s potential in  
synthetic biology
South Africa’s rich biodiversity offers potential for creating 

medicines, eco-friendly farming tools, and renewable mate-
rials. By investing in laboratories that work with nature, the 
country could become a leader in green innovation while 
simultaneously enhancing its environment.
Teamwork between government, businesses, and univer-
sities can enhance research, transforming it into real prod-
ucts, such as affordable medicines or drought-resistant 
crops. These efforts create jobs and address local problems. 
Through successful global partnerships, South Africa can 
transform its natural wealth to deliver benefits for all.
 
Opportunities for South Africa
Healthcare:
Synthetic biology can transform healthcare by creating new 
vaccines and treatments. For example, the COVID-19 vac-
cines were developed using this technology. South Africa 
is now part of a global project to produce these vaccines 
locally. By expanding this work, the country could develop 
vaccines and medicines for diseases, such as TB and HIV, 
which remain deadly for many South Africans.

Agriculture:
Synthetic biology can enable farmers to cultivate drought- 
and pest-resistant crops that thrive despite challenges, such 
as droughts, pests, and poor-quality soil. This is vital for 
South Africa, where climate change and food shortages are 
major concerns. By using natural fertilisers, instead of harsh 
chemicals, farmers can reduce costs while safeguarding the 
environment.

Industrial biomanufacturing:
Synthetic biology can enable industries to manufacture 
eco-friendly products, such as sustainable fuels, bio-de-
gradable plastics, and safer chemicals. Countries like the 
United States, the United Kingdom and China are already 
producing these items on a large scale. South Africa can 
follow their lead by using local materials to establish its own 
green industries, thus addressing the demand for sustain-
able products.
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Recommendations
Develop a comprehensive national roadmap:
The Department of Science, Technology, and Innovation 
(DSTI) should collaborate with experts, businesses, and 
communities to create a clear and actionable plan for syn-
thetic biology. This plan should prioritise South Africa’s most 
urgent need, such as developing vaccines or drought-re-
sistant crops, and outline strategies for partnering with 
universities or companies to achieve these goals. It should 
also propose practical ways to fund these projects and con-
nect them to South Africa’s existing national plans, such as 
poverty reduction and job creation. By doing so, the plan 
would ensure that synthetic biology benefits the people and 
boosts the economy.

Invest in an advanced laboratory  
infrastructure:
Establish advanced laboratories, or biofoundries, at research 
centres to focus on creating and testing biological solutions. 
Tools are required to design and enhance products in these 
biofoundries. Utilise government funding to establish these 
laboratories and encourage private companies to support 
them through partnerships or financial incentives. This ap-
proach will ensure that the laboratories can expand and re-
main operational over the long term.

Build a supportive regulatory environment:
Establish clear regulations for the safe and equitable use 
of synthetic biology, emphasising safety, ethics, and owner-
ship. Collaborate with experts, communities, and business-
es to outline these regulations, ensuring they earn public 
trust. Regularly check how these technologies affect people 
and nature.

Expand human capital development:
Invest in training South African researchers and students 
in synthetic biology skills. Expand programmes where stu-
dents can learn from global experts. Provide funding for stu-
dents and early-career scientists to create a steady flow of 
skilled experts.

Strengthen public-private partnerships 
(PPPs):
Encourage universities, businesses, and the government to 
collaborate by offering funding, tax breaks, or shared fund-
ing. Create shared workspaces where experts can team up 
to design solutions that address South Africa’s specific chal-
lenges.

Promote equity and benefit sharing:
Ensure that synthetic biology innovations are accessible to 
all South Africans, paying particular attention to marginalised 
communities. Policies should address equitable sharing 
of benefits derived from local biological resources. Create 
frameworks to ensure that innovations lead to job creation, 
capacity building, and community development.

Conclusion
Synthetic biology presents South Africa with a opportuni-
ty to solve significant problems, develop the economy, and 
safeguard the environment. By establishing laboratories, 
investing in training programmes, setting clear regulations, 
and fostering teamwork between government, businesses, 
and schools, the country can become a global leader. Devel-
oping a comprehensive roadmap is key to achieving these 
objectives and ensuring that everyone benefits equitably.
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Glossary
• Synthetic biology: Redesigning living entities, such as 

plants, or small organisms, to solve problems
• Biofoundries: Advanced laboratories where scientists de-

sign and test biological solutions
• DNA editing: A tool to change parts of living things to 

give them new abilities
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