
Global Innovations and Inventions Brief: Oct 20–26, 2025 
 

Yango Group Backs Kenyan Fintech Zanifu to Empower SMEs 

Date: Reported October 13, 2025 (investment announced)africanmediaagency.com. 
Summary: Yango Group, a UAE-based technology conglomerate, announced a strategic investment in 
Zanifu, a Nairobi-founded fintech platform that provides embedded loans to small and medium-sized 
enterprises (SMEs)africanmediaagency.comafricanmediaagency.com. Through Yango Ventures’ $20 
million seed fund, Zanifu will receive growth capital and strategic support for expanding its inventory-
financing solutions. Zanifu has already financed over 15,000 African SMEs, and Yango’s expertise aims to 
scale its operations across the continentafricanmediaagency.comafricanmediaagency.com. 
Why It Matters: By linking global capital with local startups, this deal exemplifies how international tech 
groups can fuel Africa’s entrepreneurial ecosystem. Empowering SMEs with accessible credit directly 
tackles economic inclusion and job creation – critical challenges in Kenya and other Global South 
economies. The partnership also reflects a trend where diaspora or multinational investors nurture 
homegrown innovation, multiplying its impact across African markets. This aligns with TIA’s mission to 
encourage resourceful, locally relevant economic solutions. 

Metric Score (1–5) 

Impact on problem-solvers 4 

Novelty 3 

Scalability 4 

Policy influence 1 

Relevance to TIA 3 

Non-tech consequences 3 

Time horizon 4 

Sources: Yango Group press releaseafricanmediaagency.comafricanmediaagency.com. 

Kofounda’s AI Voice-Driven Website Builder Launches in Nigeria 

Date: Reported October 14, 2025. 
Summary: Nigerian startup Kofounda (by Zeustek Global) unveiled an AI-powered platform that creates 
websites from spoken commandsinnovationwatch.africainnovationwatch.africa. Recognized as the 
African winner of Microsoft’s Generative AI Challenge, Kofounda lets anyone – even those without 
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coding skills – say, for example, “Create a bakery website with online orders and gallery” and instantly 
get a functional site. Crucially, it supports multiple Nigerian languages (Yoruba, Hausa, Pidgin, and 
English), breaking linguistic barriers to digital accessinnovationwatch.africainnovationwatch.africa. The 
founders previously built “Jummai,” a Hausa-trained AI model, demonstrating their commitment to tech 
that understands local contextsinnovationwatch.africa. Kofounda is set to launch publicly in November 
2025, with plans to expand across West Africa. 
Why It Matters: Kofounda directly addresses the digital divide by lowering cost and complexity for 
Africa’s 41 million offline SMEsinnovationwatch.africa. By using voice and native languages, it empowers 
entrepreneurs in under-served communities to enter the digital economy. The innovation is highly 
relevant to TIA’s focus on frugal, context-aware technology – turning smartphones and voices into 
entrepreneurial tools. If widely adopted, this could spur new online marketplaces, jobs, and greater 
economic visibility for small businesses across Africa. 

Metric Score (1–5) 

Impact on problem-solvers 5 

Novelty 5 

Scalability 4 

Policy influence 2 

Relevance to TIA 4 

Non-tech consequences 4 

Time horizon 4 

Sources: Africa Innovation Watch profileinnovationwatch.africainnovationwatch.africa. 

Google & PanSALB Launch AI Glossary in isiZulu, isiXhosa, Afrikaans 

Date: Reported October 15, 2025. 
Summary: Google South Africa and the Pan South African Language Board (PanSALB) released a free 
glossary translating 100 core AI terms into isiZulu, isiXhosa, and Afrikaansiafrica.comiafrica.com. 
Presented in Johannesburg, the project involved linguists, educators and tech experts working round-
the-table to create culturally accurate definitions for concepts like “conversational AI” and “data 
hallucination”iafrica.com. This builds on earlier work (e.g. a Swahili AI glossary) and is part of a broader 
effort to make emerging tech accessible in Africa’s languages. The glossary is publicly available and 
aimed at developers, teachers, translators and students. 
Why It Matters: By equipping millions of non-English speakers with the vocabulary to discuss AI, this 
innovation democratizes technology use in South Africa and beyond. It preserves and modernizes local 
languages for the digital age, preventing linguistic exclusion. For Africa’s innovators and policymakers, it 
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lays groundwork for more inclusive tech education and policy. The initiative aligns with TIA’s emphasis 
on civic and cultural innovation: fostering tech literacy is as important as building devices. It also 
demonstrates how global tech firms can collaborate ethically with local institutions to bridge digital 
divides. 

Metric Score (1–5) 

Impact on problem-solvers 3 

Novelty 3 

Scalability 4 

Policy influence 2 

Relevance to TIA 3 

Non-tech consequences 4 

Time horizon 4 

Sources: iAfrica Technology Newsiafrica.comiafrica.com. 

IFAD Innovatech 2.0 Backs 16 Agritech Startups in LAC and Asia 

Date: Press release October 17, 2025. 
Summary: The International Fund for Agricultural Development (IFAD) announced that its Innovatech 
2.0 program selected 16 startups to develop digital solutions for 17,000 smallholder farmers in Latin 
America and, for the first time, Asia (Bangladesh)ifad.orgifad.org. These agritech ventures will receive 
mentorship and equity-free grants (US$90,000 each) to scale tools that boost productivity and climate 
resilience (e.g. drought early-warning, crop planning apps). IFAD and partner Sparkassenstiftung 
emphasize culturally adapted approaches: startups work with local farmer groups across Bolivia, 
Guatemala, Peru, Honduras, El Salvador and Bangladeshifad.org. The press release highlights how 
shared learning among diverse regions is central to the program’s designifad.org. 
Why It Matters: Innovatech 2.0 exemplifies a frugal, problem-driven approach: low-cost tech fine-tuned 
to smallholder needs can have outsized social impact. It recognizes rural communities as innovation 
hubs and bridges gaps between regions (Latin America and Asia). By strengthening food security and 
climate adaptation, the initiative targets a global challenge with local solutions. For TIA, this underscores 
the value of cross-disciplinary skills (tech + agri + social design) and shows how funding and networks 
can catalyze scalable grassroots innovation. 

Metric Score (1–5) 
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Metric Score (1–5) 

Impact on problem-solvers 4 

Novelty 3 

Scalability 4 

Policy influence 3 

Relevance to TIA 3 

Non-tech consequences 4 

Time horizon 3 

Sources: IFAD press releaseifad.orgifad.org. 

South African Team Engineers Noise-Immune Quantum Processor 

Date: Reported October 16, 2025. 
Summary: Researchers at the University of the Witwatersrand (Wits, South Africa) announced a 
breakthrough in quantum computing hardware: they engineered a quantum entanglement system that 
is immune to environmental “noise”wits.ac.zawits.ac.za. By using topological properties in their design, 
the team led by Prof. Andrew Forbes can preserve quantum information even when standard qubit 
connections begin to failwits.ac.za. This is the first time such a noise-robust quantum state has been 
demonstrated. Wits notes this could pave the way for more stable, accessible quantum computers and 
networkswits.ac.za. The work has led to a collaboration with a Chinese university, and the South African 
government is investing in quantum projects for the next five yearswits.ac.za. 
Why It Matters: This places Africa on the quantum technology map. By solving a core engineering 
challenge, South African scientists have potentially accelerated global quantum computing 
development. While immediate applications may be years away, the advance could ultimately enable 
faster problem-solving for complex tasks (from drug discovery to logistics) with much less hardware. For 
TIA and African innovators, the story illustrates the potential of local research excellence to contribute 
to cutting-edge fields. It also reminds us that collaboration (e.g. Wits with China) and supportive policy 
can help local inventors leap forward. 

Metric Score (1–5) 

Impact on problem-solvers 4 

Novelty 5 
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Metric Score (1–5) 

Scalability 3 

Policy influence 2 

Relevance to TIA 4 

Non-tech consequences 3 

Time horizon 2 

Sources: Wits University news releasewits.ac.zawits.ac.za. 

Google Demonstrates First “Verifiable Quantum Advantage” 

Date: Reported October 22, 2025. 
Summary: Google’s Quantum AI division announced that its 70-qubit “Willow” processor ran a novel 
algorithm (“Quantum Echoes”) that achieves the first-ever verifiable quantum 
advantageblog.googleblog.google. In a Nature-published result, the team showed the quantum 
computer could determine the structure of a complex molecule 13,000 times faster than the best 
classical supercomputerblog.googleblog.google. This milestone follows Google’s earlier advances in 
error reduction; Quantum Echoes marks a path toward practical applications in chemistry, physics and 
beyondblog.google. Though still experimental, the achievement brings quantum computing closer to 
real-world problem-solving. 
Why It Matters: Google’s breakthrough is a global-level innovation that could transform many fields 
(medicine, materials science) by solving problems intractable for classical computers. For innovators in 
Africa and elsewhere, it underscores the pace of change in digital tech. While not an Africa-origin 
development, the global nature of quantum research means discoveries will eventually benefit all. It 
also serves as a reminder that building local capacity in advanced computing (and related skills) is 
critical, lest regions fall behind in a nascent technology that promises massive long-term impact. 

Metric Score (1–5) 

Impact on problem-solvers 4 

Novelty 5 

Scalability 4 

Policy influence 2 

Relevance to TIA 3 
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Metric Score (1–5) 

Non-tech consequences 3 

Time horizon 2 

Sources: Google Research blogblog.googleblog.google. 

YouthADAPT Nigeria Demo Showcases Climate Solutions by Young Innovators 

Date: Demo Day event Oct 13–14, 2025; report Oct 24, 2025. 
Summary: The Nigeria Climate Innovation Centre and Global Center on Adaptation co-hosted a 
YouthADAPT 2025 Demo Day in Lagos, highlighting climate-resilient ventures by Nigerian 
youthnigeriacic.orgnigeriacic.org. Over two days, eight teams pitched climate-smart agribusiness and 
renewable energy ideas, from sustainable farming models to off-grid solar 
solutionsnigeriacic.orgnigeriacic.org. Judges evaluated their feasibility and environmental impact, and 
winners advanced toward a continent-wide final at COP30 in Brazilnigeriacic.orgnigeriacic.org. The event 
also connected young innovators with investors and mentors, aiming to turn projects into real climate 
adaptation businessesnigeriacic.orgnigeriacic.org. 
Why It Matters: This challenge illustrates the growing ecosystem of grassroots innovation for climate 
adaptation in Africa. By empowering youth to create solutions for local problems (food security, energy), 
YouthADAPT helps fill finance and knowledge gaps that often hinder social entrepreneurs. For the 
Global South, it signals a shift from aid to entrepreneurship in climate strategy. TIA-aligned problem-
solving skills (pitching ideas, building prototypes) are fostered here. The collaborative model – linking 
government, NGOs, and the private sector – is a replicable approach to nurture the next generation of 
inventors under resource constraints. 

Metric Score (1–5) 

Impact on problem-solvers 3 

Novelty 3 

Scalability 3 

Policy influence 3 

Relevance to TIA 4 

Non-tech consequences 3 

Time horizon 4 

Sources: Nigeria Climate Innovation Centre reportnigeriacic.orgnigeriacic.org. 
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Regenize Raises Venture-Philanthropy Funding for Inclusive Recycling in South Africa 

Date: Reported October 24, 2025. 
Summary: Regenize, a South African waste-management startup, secured a “venture philanthropy” 
investment from E Squared Investments (an impact fund)techmoonshot.comtechmoonshot.com. 
Regenize operates community recycling hubs and a mobile app that rewards citizens with digital credits 
(redeemable for airtime, data or vouchers) for collecting waste. The new funding (amount undisclosed) 
will expand its network, providing free recycling services to over 26,000 households and creating 180 
jobstechmoonshot.com. The deal merges business metrics with social goals: investors recognized the 
startup’s model of integrating informal waste pickers and serving underserved 
neighborhoodstechmoonshot.comtechmoonshot.com. 
Why It Matters: Regenize’s approach tackles environmental and social challenges simultaneously. By 
making recycling accessible and rewarding, it reduces landfill waste and empowers informal workers – a 
classic frugal innovation model. This is especially relevant in contexts where municipal waste systems 
are weak. For TIA, Regenize exemplifies how technology (apps, digital currency) plus community-
centered design can create sustainable impact. It also introduces a new funding model (venture 
philanthropy) that could mobilize capital for other African social enterprises. 

Metric Score (1–5) 

Impact on problem-solvers 4 

Novelty 3 

Scalability 3 

Policy influence 3 

Relevance to TIA 3 

Non-tech consequences 4 

Time horizon 4 

Sources: TechMoonshot reporttechmoonshot.comtechmoonshot.com. 

Ethiopia Launches WHO-Approved Malaria Vaccine for Children 

Date: Introduced Oct 21, 2025 (report Oct 22, 2025). 
Summary: Ethiopia became the 23rd African country to roll out the R21/Matrix-M malaria vaccine, 
integrating it into routine immunizationsafro.who.int. Starting in October 2025, four doses will be given 
to children under one year in the highest-burden districts (over 91,000 infants targeted 
initially)afro.who.intafro.who.int. The vaccine, prequalified by WHO, has shown promise in reducing 
severe malaria and child mortality. Its introduction complements existing measures (bed nets, spraying, 
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treatments) and was accompanied by awareness campaigns and partner support from WHO, Gavi and 
othersafro.who.intafro.who.int. 
Why It Matters: This public health innovation brings transformative potential to Africa’s fight against 
malaria – the continent’s deadliest disease. By protecting young children, the vaccine can reduce 
mortality and improve school attendance and economic productivity (parents miss less work). Its 
success in Ethiopia will inform rollouts in neighboring countries. The news underscores that “invention” 
in this context can be deploying proven tools under resource constraints. For TIA’s problem-solvers, it 
highlights the importance of science-driven solutions (like biotech) for societal challenges, and the role 
of partnerships in making them accessible. 

Metric Score (1–5) 

Impact on problem-solvers 5 

Novelty 3 

Scalability 4 

Policy influence 3 

Relevance to TIA 2 

Non-tech consequences 5 

Time horizon 5 

Sources: WHO Africa news releaseafro.who.intafro.who.int. 

Togo Becomes First African Country to Vaccinate Entire Nation Against Malaria 

Date: Nationwide rollout began Sept 1, 2025 (report Oct 24, 2025). 
Summary: Togo announced it is the first African nation to administer the malaria vaccine nationwide 
from the outsetgavi.orggavi.org. With support from Gavi and WHO, Togo added the four-dose R21 
vaccine to its immunization schedule in September. Over 270,000 infants a year (all six health regions) 
are now targeted. Health officials emphasize that this complements, not replaces, existing malaria 
control (nets, free treatment)gavi.orggavi.org. The rollout was accompanied by community outreach: 
local health workers, chiefs and religious leaders helped mobilize families for 
vaccinationgavi.orggavi.org. 
Why It Matters: Togo’s bold nationwide deployment is a groundbreaking public-health strategy in the 
Global South. It demonstrates leadership in equalizing access – every child in Togo has the opportunity 
for vaccination at launch. This could significantly cut national malaria cases and save lives, serving as a 
model for other countries. The innovation here is procedural scale and inclusion. For TIA’s community, it 
shows how policy and logistics innovation (not just gadgets) can solve pressing problems. It also 

https://www.afro.who.int/countries/ethiopia/news/ethiopia-introduces-malaria-vaccine-protect-children-and-strengthen-health-systems#:%7E:text=The%20introduction%20of%20the%20malaria,decrease%20work%20absenteeism%20among%20caregivers
https://www.afro.who.int/countries/ethiopia/news/ethiopia-introduces-malaria-vaccine-protect-children-and-strengthen-health-systems#:%7E:text=The%20introduction%20of%20the%20malaria,decrease%20work%20absenteeism%20among%20caregivers
https://www.afro.who.int/countries/ethiopia/news/ethiopia-introduces-malaria-vaccine-protect-children-and-strengthen-health-systems#:%7E:text=21%20October%202025%20,populations%2C%20particularly%20children%20under%20five
https://www.afro.who.int/countries/ethiopia/news/ethiopia-introduces-malaria-vaccine-protect-children-and-strengthen-health-systems#:%7E:text=21%20October%202025%20,populations%2C%20particularly%20children%20under%20five
https://www.gavi.org/vaccineswork/togo-introduces-malaria-vaccine-health-milestone#:%7E:text=Togo%20introduces%20the%20malaria%20vaccine%3A,a%20health%20milestone
https://www.gavi.org/vaccineswork/togo-introduces-malaria-vaccine-health-milestone#:%7E:text=Togo%20introduces%20the%20malaria%20vaccine%3A,a%20health%20milestone
https://www.gavi.org/vaccineswork/togo-introduces-malaria-vaccine-health-milestone#:%7E:text=malaria%20vaccine%2C%20which%20officially%20became,Akouvi
https://www.gavi.org/vaccineswork/togo-introduces-malaria-vaccine-health-milestone#:%7E:text=malaria%20vaccine%2C%20which%20officially%20became,Akouvi
https://www.gavi.org/vaccineswork/togo-introduces-malaria-vaccine-health-milestone#:%7E:text=first%20to%20have%20my%20child,religious%20leaders%20and%20community%20health
https://www.gavi.org/vaccineswork/togo-introduces-malaria-vaccine-health-milestone#:%7E:text=first%20to%20have%20my%20child,religious%20leaders%20and%20community%20health


highlights the importance of cross-sector collaboration (government, NGOs, communities) to implement 
high-impact solutions under constraints. 

Metric Score (1–5) 

Impact on problem-solvers 5 

Novelty 4 

Scalability 3 

Policy influence 4 

Relevance to TIA 2 

Non-tech consequences 5 

Time horizon 5 

Sources: Gavi VaccinesWork articlegavi.orggavi.org. 

EU, BioNTech and EIB Finance Rwanda’s First mRNA Vaccine Factory 

Date: Announced October 13, 2025. 
Summary: The European Investment Bank (EIB) and European Commission announced up to €95 million 
in financing (grants and loans) to help BioNTech build Africa’s first commercial mRNA vaccine 
manufacturing site in Kigali, Rwandaeib.orgeib.org. The modular facility (“BioNTainers”) will be capable 
of producing mRNA vaccines against diseases like malaria, tuberculosis, HIV and mpoxeib.org. This high-
tech plant is designed to quickly pivot to different vaccines and conduct clinical-scale production, 
effectively making Africa more self-reliant for vaccineseib.org. The initiative is a partnership with global 
health bodies (CEPI) and aligns with Africa’s goal of localizing 60% of vaccine production by 
2040eib.orgeib.org. 
Why It Matters: This project represents a seismic shift in global health innovation – bringing cutting-
edge biotech infrastructure to Africa. It empowers local research and manufacturing, reduces 
dependency on imports, and creates skilled jobs. For TIA and similar organizations, it shows the 
potential when public-private collaboration targets high-need areas. Students and inventors should note 
that frontier technologies (like mRNA) can and should be adapted to local challenges. Training the next 
generation for roles in such facilities (lab techs, engineers, data scientists) will be critical. In sum, this 
development links African problem-solvers to the global innovation economy. 

Metric Score (1–5) 

Impact on problem-solvers 5 

https://www.gavi.org/vaccineswork/togo-introduces-malaria-vaccine-health-milestone#:%7E:text=Togo%20introduces%20the%20malaria%20vaccine%3A,a%20health%20milestone
https://www.gavi.org/vaccineswork/togo-introduces-malaria-vaccine-health-milestone#:%7E:text=Togo%20introduces%20the%20malaria%20vaccine%3A,a%20health%20milestone
https://www.eib.org/en/press/all/2025-380-eib-and-european-commission-join-forces-with-biontech-to-build-a-sustainable-vaccine-ecosystem-in-africa#:%7E:text=Image%20%20%C2%A9Felipe%20Galan%20Camacho%2F,EIB
https://www.eib.org/en/press/all/2025-380-eib-and-european-commission-join-forces-with-biontech-to-build-a-sustainable-vaccine-ecosystem-in-africa#:%7E:text=Image%20%20%C2%A9Felipe%20Galan%20Camacho%2F,EIB
https://www.eib.org/en/press/all/2025-380-eib-and-european-commission-join-forces-with-biontech-to-build-a-sustainable-vaccine-ecosystem-in-africa#:%7E:text=The%20European%20Investment%20Bank%20,if%20successfully%20developed%20and%20approved
https://www.eib.org/en/press/all/2025-380-eib-and-european-commission-join-forces-with-biontech-to-build-a-sustainable-vaccine-ecosystem-in-africa#:%7E:text=The%20facility%20will%20use%20BioNTech%E2%80%99s,vaccine%20facility%20on%20the%20continent
https://www.eib.org/en/press/all/2025-380-eib-and-european-commission-join-forces-with-biontech-to-build-a-sustainable-vaccine-ecosystem-in-africa#:%7E:text=and%20innovation%20across%20the%20continent
https://www.eib.org/en/press/all/2025-380-eib-and-european-commission-join-forces-with-biontech-to-build-a-sustainable-vaccine-ecosystem-in-africa#:%7E:text=and%20innovation%20across%20the%20continent


Metric Score (1–5) 

Novelty 5 

Scalability 4 

Policy influence 4 

Relevance to TIA 4 

Non-tech consequences 3 

Time horizon 3 

Sources: European Investment Bank press releaseeib.orgeib.org. 

 

Emerging Trends from This Week’s Innovations 

These stories collectively highlight a few clear trends. First, there is a strong emphasis on local solutions 
for local problems: whether it’s African languages in AI, climate-smart startups in Nigeria, or 
community-centered recycling in South Africa, many innovations arise directly from the contexts they 
serve. Second, bridging divides (digital, linguistic, economic) is a common theme – tools like Kofounda 
or AI glossaries aim to include people who were previously excluded from tech. Third, global 
collaboration and investment are key: large institutions (EU/EIB, IFAD, Google) are partnering with local 
actors, showing that public, private and philanthropic resources are converging to foster grassroots 
innovation. Finally, cross-cutting challenges – climate change, health, food security – are driving new 
ideas from the Global South. These developments suggest a shift toward inclusive, purpose-driven 
innovation ecosystems where inventiveness is applied under constraints to create real impact. 
Policymakers and funders are increasingly recognizing that technology must be paired with social and 
cultural insight. 

Translating Insights into Scalable Action 

For Tharaka Invention Academy and similar networks, this week’s innovations offer practical inspiration 
and collaboration opportunities: 

• Integrate local context into learning: Encourage students to pursue projects that address 
community needs (e.g. water collection, energy, agriculture) using frugal designs or low-cost 
tech, similar to YouthADAPT and Regenize models. Create curricula around case studies like 
these to spark ideas. 

https://www.eib.org/en/press/all/2025-380-eib-and-european-commission-join-forces-with-biontech-to-build-a-sustainable-vaccine-ecosystem-in-africa#:%7E:text=Image%20%20%C2%A9Felipe%20Galan%20Camacho%2F,EIB
https://www.eib.org/en/press/all/2025-380-eib-and-european-commission-join-forces-with-biontech-to-build-a-sustainable-vaccine-ecosystem-in-africa#:%7E:text=Image%20%20%C2%A9Felipe%20Galan%20Camacho%2F,EIB


• Leverage language and culture: Just as AI glossaries and voice tools lower barriers, TIA can 
incorporate local languages and cultural knowledge in technology education. Workshops on 
designing apps or prototypes in students’ native tongues could improve accessibility. 

• Foster cross-border mentorship: Tap into the African diaspora’s expertise. For example, connect 
Kenyan or Nigerian tech founders with African inventors in the US/EU to mentor startup teams. 
Virtual hackathons or joint challenges can spread skills and finance (see Yango–Zanifu 
partnership as a funding model). 

• Engage with policy and funding ecosystems: Teach innovators how to align projects with 
national initiatives (e.g. vaccine agendas, green economy funds) so their solutions can scale. 
Invite policymakers and fund managers to TIA events so learners understand channels for 
support. 

• Promote interdisciplinary approaches: Highlight stories like the Rwanda mRNA plant or 
quantum computing breakthrough to show how science, engineering and policy intersect. 
Encourage students to combine tech skills with entrepreneurship, sustainability, and social 
impact thinking. 

• Emphasize rapid prototyping and adaptation: Many of this week’s winners focused on quick 
wins (like the voice website builder or recycling app). TIA can run “rapid invention” challenges 
where teams devise minimum viable solutions in weeks, teaching iterative problem-solving 
under resource constraints. 

By connecting African problem-solvers with these global examples and with each other, TIA can help 
turn inspiration into scalable projects. For instance, Kenyan makers could adapt Kofounda’s approach to 
create Swahili voice tools, while South African designers might build on Regenize’s model to tackle e-
waste. Practical steps include hosting regional innovation fairs, forming cross-country learning networks, 
and disseminating open-source guides (in languages like Kiswahili or Yoruba) for building relevant 
prototypes. In this way, the breakthroughs of this week become stepping stones toward a broader 
movement of African invention – grounded in local reality but amplified through collaboration and 
shared knowledge. 
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