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Supporting innovation to address South Africa’s
socio-economic challenges: A strategic framework

Significance:

Innovation drives economic growth and societal progress, yet South Africa struggles to translate research
into impact. Despite significant R&D investments, there remains a gap between knowledge generation
and commercialisation. Many discoveries remain within academia because of weak support structures.
To unlock its potential, South Africa must build a structured innovation pipeline by leveraging existing
capabilities, adopting global best practices, and fostering stronger collaboration between academia,
industry and government. Strengthening commercialisation pathways and addressing systemic challenges
will ensure that scientific advancements lead to tangible solutions, positioning South Africa as a leader in
research-driven innovation and enhancing economic competitiveness.

The current landscape

South Africa’s research and innovation ecosystem is supported by institutions, policies and funding mechanisms
designed to support scientific advances and technological development. Key stakeholders include the Department
of Science, Technology and Innovation (DSTI), the Technology Innovation Agency (TIA), public research funding
agencies such as the National Research Foundation (NRF), the South African Medical Research Council (SAMRC)
and the Water Research Commission, the Innovation Hub, research councils, and universities. Collectively,
these entities advance research, facilitate knowledge transfer, and promote its commercial application. While
these structures provide a solid foundation, challenges such as fragmented funding mechanisms, weak industry
collaboration and barriers in intellectual property management continue to hinder the seamless transition of
research into market-ready solutions." These gaps limit the full integration of research and commercialisation
efforts, ultimately constraining South Africa’s ability to drive innovation-led economic growth and job creation.

The DSTI drives national policy and funding priorities in research and innovation. For example, the Decadal Plan
for Science, Technology and Innovation (STI), aligned with the National Development Plan (NDP 2030), highlights
the need for research-led economic growth. The department oversees various programmes aimed at improving
South Africa’s innovation performance, including strategic funding for emerging technologies and sector-specific
R&D initiatives. The public research funding agencies primarily fund early-stage and applied research (technology
readiness levels [TRL] 1-3), supporting fundamental scientific advancements. Through initiatives such as the
South African Research Chairs Initiative (SARChI) and Centres of Excellence (CoEs), the NRF has contributed
significantly to developing high-level research capacity. However, many of its funded projects remain confined to
academic outputs without structured mechanisms to transition them towards commercial application. TIA plays a
complementary role by funding innovation and commercialisation in the later stages (TRL 4-7), with seed funding,
prototype development support, and commercialisation assistance. However, there is a critical gap at the proof of
concept stage, creating a ‘valley of death’ where promising innovations struggle to progress due to lack of support.

The Innovation Hub, South Africa’s leading science and technology park, offers incubation and business support to
startups and entrepreneurs. Although it has successfully fostered several high-impact innovations, its effectiveness
in integrating university-led research into industry applications remains limited. This challenge reflects broader
systemic issues within South Africa’s innovation landscape. For example, a previous study revealed that most of
the academics in clothing-related programmes had not participated in university-industry-government research
and development collaborations, indicating underdeveloped partnerships that could hinder the translation of
academic research into practical industry solutions.? A different study identified factors such as limited institutional
support and awareness of commercialisation processes as barriers to effective technology transfer within South
African universities." These findings highlight the need for improved collaboration mechanisms to bridge the gap
between academic research and industry application.

Universities and research councils, such as the Council for Scientific and Industrial Research (CSIR), the SAMRC
and the Agricultural Research Council, are at the core of South Africa’s knowledge production. However, these
councils are not solely accountable to the DSTI, but also report to other respective line ministries, such as the
Department of Health and the Department of Agriculture, Land Reform, and Rural Development. These science
councils equally fulfil an important role in funding directed research which can turn into commercialisable products.
This influences their strategic priorities and funding allocations, which can impact coordination within the national
innovation ecosystem. They conduct cutting-edge research in various fields, contributing to the country’s global
research output.

Technology Transfer Offices (TTOs) have been set up to manage intellectual property (IP), licence research outputs
and support spin-off, but their effectiveness varies across institutions due to capacity constraints and inconsistent
funding." Several initiatives for research commercialisation in South Africa, such as the Intellectual Property Rights
from Publicly Financed Research and Development Act (IPR Act), the Technology Development Fund and the
TIA Seed Fund, aim to bridge the gap between research and application. Private sector involvement from venture
capital firms and industry partners supports university spin-outs, enhancing the commercialisation ecosystem.
Efforts such as the University Technology Fund and the South African SME Fund are starting to show results,
with universities like Cape Town and Stellenbosch benefitting from funding. Yet, the National System of Innovation
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remains fragmented with minimal coordination. Progress should be
made by building on existing strengths and expanding support to more
public research institutions.

While these efforts mark significant progress, challenges still persist to
ensure seamless research commercialisation.® In the 2022 HESTIIL review
report, it was noted that, with a few exceptions, the National System of
Innovation remains largely fragmented and operates in isolated silos.
There has been minimal coordination and alignment in strategic planning,
not only between the DSTI and the Department of Higher Education and
Training, but also throughout the broader government landscape.

The intention for this Commentary is thus to build upon the progress
that is already there, ensuring that existing strengths are expanded
and adopted more broadly, to ensure a more inclusive and nationally
representative innovation ecosystem.

Challenges in South Africa’s innovation
ecosystem

Despite significant strides in R&D, South Africa continues to face critical
barriers to translating research into commercial success. Several
systemic challenges hinder the country’s ability to leverage its knowledge
production for economic and societal impact.

Weak commercialisation pathways

Although South Africa produces a substantial number of scientific
publications, only a few of them progress into patents, startups, or
market-ready solutions.*® The National Advisory Council on Innovation®
highlights that fragmented funding mechanisms prioritise early-
stage research but provide insufficient support for later-stage development
and commercialisation. As a result, low commercialisation rates persist,
preventing the country from fully capitalising on its research potential.”

Misalignment between research and industry needs

Collaboration between researchers and industry remains limited, and
research priorities are often disconnected from market demands. Many
researchers lack the resources, networks and incentives to engage with
industry partners, leading to a shortage of demand-driven innovation.8 This
misalignment is further reinforced by incentive structures within academia
that prioritise global scientific competitiveness and high-impact publication
output over national industrial relevance. Funding agency requirements,
institutional strategies and performance metrics tend to reward research
visibility over local applicability, inadvertently discouraging researchers
from aligning their work with the country’s socio-economic needs.
Compared to global counterparts such as the UK and Germany, South
African research institutions operate largely in silos, further constraining
knowledge transfer. The Transformation of Research in the South report
highlights that internal fragmentation and insufficient coordination
within public research institutions exacerbate this disconnect, limiting
opportunities for industry collaboration.®

Inadequate innovation infrastructure

The absence of well-resourced technology transfer hubs, incubators and
accelerators tailored to high-potential research poses a significant barrier to
commercialisation. Although some institutions have established TTOs, their
effectiveness varies due to capacity constraints, inconsistent funding and
weak industry links. Without a dedicated infrastructure to support prototype
development, mentorship and early-stage funding, many promising
innovations struggle to advance beyond the research phase.

Gaps in commercialisation support

Although later-stage funding initiatives such as those provided by TIA
exist, structured support throughout the commercialisation process
remains limited. Researchers face challenges in accessing risk
capital for product development and market entry, as well as a lack of
industry-driven incubation programmes.® Without targeted mentorship
and strategic funding mechanisms, many innovative ideas fail to scale,
weakening South Africa’s global competitiveness in innovation.
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Learning from global best practices

Countries with strong innovation ecosystems have placed universities
as key players in the development of applied research that leads to
market-ready solutions. Leading research and innovation ecosystems
such as Imperial College London’s White City Innovation District,
Cambridge University’s Impulse programme and Oxford University
Innovation have successfully bridged research and commercialisation by
integrating academia, industry and government support. A major success
factor in these models is the deliberate creation of environments in which
collaboration between researchers, startups and industry partners is
seamless. In South Africa, Stellenbosch University’s Innovus platform
supports technology transfer and entrepreneurship. Innovus has played a
central role in establishing and managing a growing portfolio of university
spin-out companies, contributing to the institution’s commercialisation
success and offering a model that could be replicated across the country.
One way to achieve this is by cultivating transdisciplinary research
through shared innovation spaces where startups, corporate partners and
academic researchers co-develop solutions. This approach ensures that
research results align with industry needs and market demand, ultimately
increasing commercialisation rates. South Africa can benefit from
establishing similar innovation districts within its research institutions and
national facilities, creating an ecosystem that nurtures early-stage ideas
and supports their progression towards commercialisation.

The strategic role of TTOs is vital in bridging academia and industry.
A robust model supporting researchers from ideation through to
commercialisation — by providing patenting, licensing and venture
creation support —is crucial. Although South Africa has TTOs embedded
within universities, their effectiveness in other institutions is often
constrained by limited funding and insufficient industry participation.!®
Strengthening and capacitating these offices with national innovation
priorities can significantly enhance the commercialisation success rate
of locally developed research.

Furthermore, the global success of research-driven startups and spin-out
companies highlights the importance of access to risk capital and
commercialisation support. Countries with strong innovation ecosystems
ensure that funding mechanisms extend beyond early-stage research
and innovation, incorporating venture capital, industry co-investment
and innovation-driven grants." University-affiliated innovation enterprises
play a pivotal role in scaling up university-born innovations by investing
in high-impact projects and providing structured business development
support.’? In South Africa, fragmented funding for later stage research
calls for models linking research grants to commercialisation support for
long-terminnovation success. By implementing these best practices, South
Africa can refine its approach to innovation by developing a well-integrated
ecosystem that transitions research from laboratories to commercial
applications. Key investments in collaborative spaces, strengthening
technology transfer mechanisms and improving access to risk capital will
be essential in ensuring that research delivers tangible socio-economic
benefits. To achieve this, South Africa must develop a more integrated
innovation ecosystem that aligns funding with the full research-to-market
pathway. By nurturing an environment in which innovation is not only
incentivised but also actively supported through strategic partnerships and
commercialisation pathways, the country can unlock its research potential
and drive sustainable economic development.'

Positioning South Africa’s innovation ecosystem
for success

South Africa has progressed in research and development, but challenges
remain in translating this research into impactful innovations for
economic growth and to address pressing national social needs. This
presents a unique opportunity to position South Africa as a leader in
research-driven innovation by aligning funding mechanisms, promoting
industry collaboration and supporting commercialisation pathways.
The development of a structured innovation pipeline, spanning from
early-stage research to market-ready solutions, requires a collaborative
effort among key institutions to ensure a seamless transition from
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research to commercialisation. For example, public research funding
agencies can support research up to the proof-of-concept stage, while
the TIA can provide funding for prototyping, and innovation hubs can
facilitate experimentation and market validation. Aligning these efforts
will strengthen the funding structures to ensure seamless support across
the TRLs. This coordinated funding approach, where funding agencies
collaborate to ensure continuity across TRLs, will be instrumental in
positioning South Africa as an innovation leader.

Furthermore, encouraging transdisciplinary and industry-linked research
will be key to driving innovation success. Global examples emphasise
the importance of integrating academic research with industry needs
and encouraging research models that facilitate collaboration between
researchers, startups and established industry players. One approach
to achieving this is by incentivising industry—academia partnerships,
strengthening technology transfer, and ensuring that research is aligned
with real-world challenges. Establishing dedicated innovation hubs
within national facilities and universities could provide the infrastructure
necessary to scale research beyond the laboratory. Current incentives for
publications may lead to research being published but not commercialised,
so similar incentives for commercialisation could enhance practical
applications. A previous study found that a combination of monetary
and non-monetary incentives is necessary to encourage academic

Table 1: A proposed strategic framework for the innovation ecosystem

Strategic pillar Objective

1. Policy alignment and Harmonise and streamline policies for
reform innovation

2. Inter-agency
collaboration

Promote coordination across funding
and policy agencies

S IECLL) s Er Strengthen institutional support for

Key actions
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researchers’ involvement in technology commercialisation, suggesting
that targeted incentives could improve the translation of research into
market-ready solutions.’

Policy and regulatory alignment is essential for fostering innovation. South
Africa has several strategies, like the Decadal Plan for STI and the NDP
2030, but better integration of policies, funding and incentives is needed.
Government-backed venture capital and commercialisation support can be
beneficial through public—private partnerships. Furthermore, positioning
South Africa’s innovation strategy for success requires a change in
mindset, ensuring that innovation is measured not only through academic
output but also through commercial impact, technology transfer and
societal transformation. This can be achieved by refining key performance
indicators that track the commercialisation rate, industry collaborations
and socio-economic contributions of funded research. By embedding
impact-driven metrics into funding calls, South Africa can ensure that
innovation is purpose-driven and contributes meaningfully to national and
global development priorities.

The proposed framework in Table 1 presents a set of targeted, actionable
and contextually grounded steps that can help address key systemic
gaps. It is a suggested tool to strengthen the current work, offering a
structured pathway toward a more seamless and responsive innovation

Measurable indicators

Align Decadal Plan, National
Development Plan and key U
performance indicators (KPIs)

Policy coherence index

. Stakeholder satisfaction
Flexible IP policies (e.g. trade secrets)

Establish national innovation -
) . A . Number of joint programmes
implementation committee

Joint funding calls and reviews ' Agencies involved

Fund training for TTO staff [P disclosures

Office (TTO) capacitation
and incentives

4. Regional innovation

hubs

5. Innovation-specific
funding instruments

6.  Structured innovation
pipelines (TRLs)

7. Impact monitoring and

evaluation

8. Human capacity building
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commercialisation

Foster collaboration through
innovation spaces

Address the ‘valley of death’ in
research funding

Define a clear pathway from basic
research to commercialisation
(TRLs 1-9)

Track innovation beyond academic
metrics

Develop innovation, leadership and
skills
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Link innovation to academic KPIs

University-anchored sector hubs

Incentivise co-location with startups

Launch proof-of-concept fund at
public research funding agencies

Co-investment with venture capital
and industry

Public research funding agencies
support TRLs 1-3

Collaborate with Technology
Innovation Agency for TRLs 4-7

Partner with innovation hubs
for TRLs 8-9

Develop KPIs linked to impact

Socio-economic outcome reporting

National innovation fellowships

Industry-mentored short courses

Licences and spin-outs per
institution

Hubs established
Startups incubated
Industry partnerships

Proof-of-concept projects
funded

Technology readiness level
(TRL) progression

Percentage of projects
progressing to higher TRLs

Commercialisation rate

Jobs created
Innovation revenues

Sustainable Development
Goals alignment

Fellows trained

Translational research
engagement
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ecosystem. Recognising that some elements may already be operational
in certain spaces, this framework aims to provide a cohesive model that,
if adopted widely, would accelerate progress, reduce duplication and
enhance measurable impact. Importantly, the recommendations align
with existing funding mechanisms across TRLs and can be implemented
in partnership with key stakeholders such as public research funding
agencies, TIA and the Innovation Hub.

The success of South Africa’s innovation strategy depends on collaboration,
strategic funding and policy cohesion. By uniting funders, government and
industry around a shared agenda, and adapting global best practices to
local realities, we can unlock a thriving innovation ecosystem — one that
moves ideas from the lab to the marketplace and delivers real impact for
society.

Conclusions and recommendations

South Africa is at a pivotal moment to utilise its research foundation for
socio-economic benefits. Despite progress in research and development,
there is a gap in turning these efforts into market-ready solutions. A
coordinated innovation strategy is crucial to align research funding, industry
collaboration, and policy support for commercialisation. Enhancing the
innovation ecosystem requires addressing structural and financial hurdles.
Funding should support research from early stages to market entry.
Regional innovation centres, linked to universities and industry, will provide
infrastructure and networks. Streamlining intellectual property policies will
ease research commercialisation. By integrating strategies, South Africa can
shift to an innovation-driven economy, enhancing global competitiveness
and driving sustainable development, economic growth and social progress.
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