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EXECUTIVE SUMMARY
The importance of technological advancement in enhancing a country’s competitiveness, and the
wealth and job creation that ensue, has been recognised in most economic theories, as well as its
contribution to addressing pressing developmental needs. South Africa’s Industrial Policy Action Plan
identifies innovation as the most important driver of long-term prosperity, business growth, and job
creation. Technology commercialisation is also seen as key to transforming the structure of the
economy and supporting industrialisation.
Much effort is needed to intensify the translation of innovative ideas into new products, services or
processes to be introduced to the market and successfully commercialised. This strategy for
technology commercialisation has been largely informed and formulated in response to the findings
and recommendations of a study which was commissioned by the dti in 2015.
The study aimed to:


Identify challenges impeding successful commercialisation of technologies developed in the
public and private sectors.



Identify current funding instruments supporting commercialisation and existing gaps.



Formulate specific and practical recommendations for government interventions in order to
accelerate the technology commercialisation process and stimulate growth of innovative
enterprises.

The objective of the strategy is to accelerate the commercialisation of novel products, processes and
services as well as stimulating the use of indigenous knowledge & technology, grassroots and garage
innovation in order reduce dependency on foreign technologies. The strategy provides support for
bridging the gap between prototype development stage and commercialisation stage.
Three stakeholder workshops were held to disseminate the study results. During these workshops it
became evident that commercialisation of technologies in South Africa is fraught with difficulties and
challenges. These challenges are grouped under the following six categories:
Figure 1. Categories of challenge to technology commercialisation

Funding

Market
access

Skills

Knowledge

Policy and
regulatory
framework

Governance

There are four main ways of commercialising technological innovations:
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For already existing companies only: directly selling into the market or supplying another
company with new or significantly improved products, resulting from own or joint R&D or nonR&D activities.



Licensing, whereby a licensee commercialises Intellectual Property (IP) in return for a fee payable
to the licensor.



Establishing a start-up company.



Setting up a university or public research institute spin-off company, i.e. a company founded on
the basis of findings of a research group at a university or a public research institute.

Access to adequate funding, market, skills and knowledge at each stage of the technology
development and commercialisation phases is fundamental to the success of the entire venture. To
date, however, the mission has been hindered by cumbersome regulatory instruments like Exchange
Control Regulations and by misconceptions around the Intellectual Property Rights defined in the
Publicly Financed Research and Development Act (IPR Act).
Support Mechanisms available along the Innovation Value Chain
Guus Berkhout (2000) suggests that successful market introduction of new products and services is
not a linear process, but rather involves many cyclic interactions involving different actors from
various disciplines. The innovation value chain is a process of developing a product, process or service
undergoing a number of steps of technology readiness towards “live” commercialisation.
Whilst a number of government departments and their agencies are involved in supporting
innovation, the two key departments that play a prominent role along the entire innovation value
chain are the Department of Science and Technology (DST) and the Department of Trade and Industry
(the dti).
The DST concentrates more on the first few stages of the value chain, while the dti concentrates more
on the later stages of the value chain. In addition, although all South African government departments
have a role to play in supporting innovation, the Department of Small Business Development (DSBD)
and the Department of Economic Development (EDD) have a special role to play as institutions to
which successful commercialisation activities can be transferred.
Interventions for an Effective Technology Commercialisation System
The strategy outlines a tailor-made set of interventions that focus on achieving an efficient and
effective technology commercialisation system. These interventions include:


Collaborative efforts to build up a network of connected technology commercialisation and
marketing nodes or help desks.



Incentives to stimulate the exploitation and commercialisation of public research results
emanating from the universities and science councils.



Creating policies and incentives to strengthen government-academia-industry collaboration.



Creation of a coherent funding mechanism to enable a seamless transition from one support
mechanism to the other.



Stimulating a vibrant venture capital industry by increasing the number of venture capital firms
and angel investors.
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Enhancing market access for locally developed technologies through amending procurement
and export policies.



Developing skills and infrastructure that are critical to successful commercialisation of
technologies.



Promoting a culture of knowledge- and information-sharing through setting-up a central
platform and a website containing information on access to financing, infrastructure,
technology and the international market.



Creating a conducive policy and regulatory framework that stimulates the creation of SMMEs
and public spin-offs.

Conclusion
Based on the interventions set out above, a list of priority actions will be outlined in the
implementation plan to enhance technology commercialisation in the South Africa in a coordinated
manner, with key responsibilities assigned to the various role-players and structured reporting,
monitoring and evaluation, closely overseen by the dti and DST principals.
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Chapter 1
INTRODUCTION TO THE TECHNOLOGY COMMERCIALISATION
PROCESS
1. Preface
The most crucial point in the innovation process is the commercialisation phase which includes
branding, marketing, production, sales, distribution and customer support. Commercialisation may be
defined as “the process of undertaking a series of activities to transform knowledge and technology
into new products, processes or services in response to market opportunities”. This process includes
acquiring and expanding ideas with support knowledge and manufacturing systems then selling the
product in the market.
The DST’s Ten-Year Innovation Plan (TYIP, 2007) has set the goal of transforming South Africa into a
knowledge economy - i.e. one that succeeds, firstly, in producing knowledge, and secondly,
transforming it into technology-based products and processes to be sold into the market in order to
generate profit and compete internationally. The ultimate goal of transitioning to a knowledge
economy is to stimulate equitable growth and development of the country, characterised by the
creation of large-scale sustainable employment opportunities and a dramatic reduction in socioeconomic inequality.
Small, Medium and Micro Enterprises (SMMEs) can make a very substantial contribution towards
economic growth and job creation. In 2007, for every ten jobs created by large businesses in South
Africa, SMMEs created four (CeSTII, 2011). Considering the importance of technology
commercialisation in retaining competitiveness and securing jobs, the above suggests that
undertaking innovative activities and succeeding in these efforts is integral to the future growth and
development of SMMEs, with potentially profound knock-on effects for the wider South African
economy.
According to the study commissioned, many enterprises engage in innovative activities in South Africa;
but only a small minority succeed in bringing new or significantly improved products or processes to
markets. SMMEs often lack sufficient funds and adequate skills and experience numerous barriers to
successful entry into partnerships that would pave the way for successful innovation. This is
particularly acute in the case of very small businesses; it is somewhat less of a problem among medium
size enterprises. As things stand, however, while South Africa performs well with regard to knowledge
generation in the public sector, few ideas truly translate into innovative products and services.
Research shows that innovative firms flourish when they work in a fertile environment. Government
has a keen interest and can play a critical role in deploying instruments that can provide innovators,
researchers and entrepreneurs with the best possible environment in which to operate.
Best use of such instruments can go a long way towards plugging South Africa’s technology balance of
payments (TBP) gap which illustrates our dependence on foreign technology for improving products
and processes. The TBP measures monies paid or received for the acquisition and use of patents,
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patent licences, non-patented inventions, trademarks, designs, know-how and closely related
technical services, and also for the acquisition of R&D.
The picture which emerges is that South Africa remains a technology colony: importers and consumers
of technology, with very little to show for local market-ready innovation.
In order to reverse the situation, South Africa has established a number of mechanisms, programmes
and organisations making up the National System of Innovation (NSI). Some organisations and
mechanisms deliver on their assigned goals; but despite some successful attempts to streamline the
system, the support framework is still disjointed, causing confusion over roles and responsibilities.
The study to determine the underlying factors for successfully commercialising technologies has shed
welcome light on the context, challenges, policy and regulatory frameworks, and the role players and
structures in place to address the major challenges.
Failure to get this right is not an option. The ability to develop, commercialise and utilise indigenous
technologies across the economy will be critical to South Africa’s success in the era of the Fourth
Industrial Revolution (4IR). Smart countries have already taken the lead in activities to rapidly convert
existing firms to 4IR demands; meanwhile, the majority of developing countries are struggling to get
beyond anxiously waiting for what is coming down the line. The clear and urgent challenge for South
Africa is to become a leader in producing and using home-grown technologies with the potential to
change the face of manufacturing, services, employment and the basic quality of life of its citizens.

THE CHALLENGE OF THE 4TH INDUSTRIAL REVOLUTION
The three key priorities embedded in 4IR are: speeding up production, improving the quality of
manufacturing output and reducing cost. In this context, the two most important “delivery”
technologies are machine learning and artificial intelligence.
The power of machine learning lies in its ability to streamline large, sophisticated manufacturing
operations, automatically processing and analysing data on the live production line to allow for
adjustments in the production process without stoppages and manual intervention – in this way
achieving higher yields and “zero defect”. Embracing machine learning and advanced robotics via the
“internet of things” (IoT) must become the key to revitalising the South African manufacturing sector
so that it can survive, thrive, diversify and hold its own against fierce international competition.
This implies that the very rapid development of new workplace analytic skills and the creation of new
forms of production and categories of mind-work to replace increasingly redundant manual skills. The
top priority must therefore be to support the South African manufacturing sector with an aggressive
skills development programme. This will be a stiff task, since Its development will require intense and
committed collaboration between industry, government, HEIs, TVETs and other research institutions
and think-tanks – implying nothing less than a total makeover of the current education and R&D
landscape in South Africa.
The mass job creation we need in order to overcome structural unemployment will only come through
focussed, relevant skills development supporting our priority growth sectors in both goods and services,
including energy, agro-processing and brand-new sectors which we have not yet begun to imagine.
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2. Strategic Objectives: Summary Overview

Provide sufficient funding for the pre-commercialisation and
commercialisation stages of the value chain through the balanced and
complementary participation of the public and private sectors.

Set up a one-stop website providing information on technology
commercialisation opportunities, funding, expertise, and
facilities available in the country

Facilitate market access for commercial products and services
based on locally-developed technologies

Facilitate a coherent National Systems of Innovation for maximum
output on all technology commercialisation activities

3. Key Focal Points of the Strategy
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3.1. SMMEs
The strategy as formulated has a strong, open bias towards support for SMMEs. This is in accordance
with the National Small Business Development Act 1996, that specifies SMMEs as a key engine for
growth. The strategy emphasises the support of start-ups and university and/or science councils’ spinoff companies; however, it does not exclude large industry.
The target stakeholder groups for commercialisation activities include: SMMEs, large enterprises,
university or public research institute spin-off (targeting publicly funded research), indigenous
knowledge holders, grassroots and garage innovators.

3.2. Economic Transformation
Promote structural transformation, towards a dynamic industrial and globally competitive economy;

3.3. Implementation Foundation
The development of this strategy recognises the activities that already exist within the South African
National System of Innovation. The implementation approach will thus be based on the following
factors:
1. Strengthening the building blocks of the commercialisation process with the NSI: inclusive of all
the existing initiatives within the public and private sector
2. Leveraging on innovation enablers: integration and optimisation of all government funding
mechanisms and their respective agencies.
3. Facilitating the establishment of a world class innovative system.

4. Technology commercialisation: understanding the key concepts
Most of the challenges faced along the commercialisation process are applicable to both private and
public sectors. However, certain aspects - especially the issue of funding sources - are unique to the
private sector; whilst certain others are unique to the public sector.

4.1. The technology commercialisation process
A generic process of commercialising technology is complex and encompasses specific technical,
marketing, business, and IP protection-related activities and tasks that need to be considered along
the way. These activities are presented in Figure 1 below.
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Figure 1: Generic technology commercialisation process
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DECISION POINT – COMMERCIALISATION PATH CHOICE
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/Grassroot Invention

Public funds and angel investors
Business activities

Marketing activities

Venture capital and financial institutions
IP protection activities

While the described commercialisation process is presented in a linear nature, Figure 1 is only a road
map of potential activities needed to commercialise technologies. It is likely that some steps may need
to be repeated, based on the feedback received from various parties involved. Conversely, some steps
may not be required, such as if a technology that is to be commercialised involves incremental
innovation, where some of the steps included in the model may be redundant.

4.2. Definitions/Concepts Employed
In order to make sure that all parties have a common understanding, some definitions for terms
frequently used in the strategy are provided below.

4.2.1. What is Innovation?
From an economic perspective, an innovation is the “implementation of a new or significantly
improved product (good or service), a new process, a new marketing method, or a new organisational
method in business practices, workplace organisation, or external relations” (OECD and Eurostat,
2005). Implementation in this context is understood as the introduction of a new or improved product
to the market. It describes the process of taking an idea to market and creating financial (and/or social)
value. A new or significantly improved product or service only becomes an innovation if it was
introduced to the market and is generating income and/or profit.
Based on this definition, four main types of innovation can be distinguished as outlined below, of
which product and process innovations are the focus of this strategy.
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Figure 2: Innovation by type (CeSTII, 2011)
Innovation type

Product

Process

Organisational

Marketing

Strategy focus



Product innovation, which is the “introduction to the market of a new product or service, or a
significantly improved product or service with respect to its capabilities, components or subsystems” (CeSTII, 2011). This includes:
‒ A technologically new product is a “product whose technological characteristics or
intended uses differ significantly from those of previously produced products. Such
innovations can involve radically new technologies, can be based on combining existing
technologies in new uses, or can be derived from the use of new knowledge” (OECD, 1996).
‒ A technologically improved product is “an existing product whose performance has been
significantly enhanced or upgraded. A simple product may be improved (in terms of better
performance or lower cost) through use of higher-performance components or materials,
or a complex product which consists of a number of integrated technical sub-systems may
be improved by partial changes to one of the sub-systems” (OECD, 1996).



Process innovation, which refers to the use of new or significantly improved methods for the
production, or supply, of products and services to be introduced to the market (CeSTII, 2011).
Process innovation can include improvements in service operations, logistics, work and
information flows, and equipment (Can Huang, Anthony Arundel and Hugo Hollanders, 2010).



Organisation innovation: New or significant changes to an enterprise structure or management
methods (CeSTII, 2011).



Marketing innovation: Implementation of significantly improved designs or sale methods
(CeSTII, 2011).

Innovations can be classified according to their levels of novelty, as in Figure 3 and described below:
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Figure 3: Innovation by novelty levels (CeSTII, 2011)

Innovations according to novelty level
By nature of improvement/change

In relation to enterprise/market

Incremental innovation

Only new to the enterprise

Modular innovation

New to the market of the enterprise

Architectural innovation

New to South Africa

Radical innovation

World first



Incremental innovation: improvement of an existing design through improvements in the
components. For example, changes in speed spin for washing machines, resulting in improved
performance while the system has remained unchanged.



Modular innovation: the same architecture and configuration associated with an existing
system of an established product/service/process but employing new components derived
from different design concepts (for example, the clockwork radio, which employs a different
form of power supply while the other components and the architecture of the radio remain
unchanged).



Architectural innovation: the same components and associated design concepts, but the
configuration of the system changes as new linkages are instituted (for example, automatic
washing machine with washer and spinner combined in a single drum).



Radical innovation: whole new design, ideally using new components configured (i.e.
integrated into the design) in a new way (e.g. Walkman -> iPod -> Smartphone).

4.2.2. The Innovation Value Chain: Linear vs. cyclic models
The innovation value chain is a process of developing a product or service undergoing a number of
steps of technology readiness towards technology commercialisation. Figure 4 below depicts the
conventional understanding of the innovation process and the necessary steps needed to successfully
innovate.
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Figure 4. Innovation Value Chain: The linear model
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The process of conceptualising, developing and commercialising technology can be dissected into
three phases, with each phase consisting of steps towards technology commercialisation. These are
Discovery, Development and Pre-Commercialisation and Commercialisation. Each phase is also
characterised by certain levels of technology-readiness. In linear thinking, the innovation is preceded
by knowledge generation through basic research, invention, grassroots/garage innovation. This is
followed by the use of generated knowledge through applied research. The outcomes include research
publications, proof of concept and intellectual property and any associated rights.
Technology development is the first phase of the commercialisation process whereby proofs of
concept are further developed to produce product prototypes and service designs. In the linear model
set out above, it is important to note that one does not have to move from “left to right” during the
development of an innovation. Instead one can “join the innovation value chain” at any point.
Within the value chain there are repeated interactions between private firms, universities and
government agencies. Interaction among these units may be technical, commercial, legal, and
financial, although the goal of the interaction is the development, protection, financing or regulation
of knowledge and products.
Having noted that innovation models are linear Guus Berkhout (2000), describes the “Cyclic
Innovation Model". This model asserts that successful market introduction of products and services
involves many cyclic interactions between different actors from various disciplines.
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It reconciles the "technology push model" - a supply-driven pipeline process progressing in one
direction (from fundamental to applied science to product development to market application) - and
the "market pull model" - a demand-driven pipeline process progressing the other way around in one
direction (from market opportunity, to product development, to applied and fundamental science) into the cyclic model shown in the figure below.
Figure 5: The Cyclic Innovation Model

4.2.3. Mechanisms to support technology commercialisation
There are a lot of support mechanisms on offer to both the private and public sectors. They cover the
entire value chain and, to some degree, address the gaps that have been observed among mechanisms
that solely focus on the private sector or public sector. These support mechanisms are offered by
various government entities throughout the innovation value chain with the aim of assisting them in
developing new or significantly improved products and processes and commercialising their outputs.
A total of eight support mechanisms have been identified. Based on the stages of the value chain that
these cover, it is clear that there are indeed a few mechanisms that can be accessed by SMMEs during
the technology development, prototyping and piloting stages. However, the number of options
available to these same SMMEs during the market entry and market development stages remains very
limited.’

17

4.2.4. Characteristics of technology-based SMMEs
General characteristics of technology-based SMMEs are summarised in the figure below.
Figure 6: Generic profile of a technology-based SMME in South Africa
Concept phase
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Commercialisation
phase
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Development
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Product
Development

Small Scale
Manufacturing/
Piloting

Chances for micro and small enterprises to
complete this stage are much lower than for
medium and large companies

Filing for IP protection is not universal; those who
apply tend to file a patent application in South
Africa and often also seek other forms of
protection (i.e. trademark and copyright). Half of
those who apply for a patent in South Africa also
file a claim in other jurisdictions.

External financial and technical assistance is often
sought and is generally received; however, only
half actually decide or are able to apply for it

Market
Entry

Market
Development

Product rather than
service or process
innovation
Largely incremental or
modular innovation; but
they tend to be new to the
world or target market
Commercialisation is
mostly done through the
established company;
other forms are very rare
Forming partnerships during
this stage is very common,
especially with a foreign or
local firm
Seeking assistance from
government and other
sources (predominantly
financial) is almost a norm

4.2.5. The role of Intellectual Property in Commercialisation
Intellectual property (IP) protection is a tool for commercialisation that seeks to support competitive
advantage in the market. The use of intellectual property rights (IPR’s) among technology-based
SMMEs in South Africa appears to be quite limited. It is common for innovators to employ more than
one type of IPR to protect an original creation. For example, a 3D knee-cap may require a patent
application along with industrial design protection, copyright and trademark. While patent protection
is important, it is not always the answer, nor may it be the most desirable route to follow.
It has been observed that in South Africa, medium enterprises are more likely to apply for IP protection
than small and micro enterprises. While medium enterprises applied for all types of IPR, small and
micro enterprises only applied to register a trademark.
This is linked to the fact that micro enterprises are less likely to innovate in industrial design and
produce an innovation that would offer an opportunity for a license as both these activities tend to
demand access to highly skilled individuals, which are often unavailable to such businesses.
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To “examine” a patent from a commercial perspective is significantly different from the examination
a patent application undergoes before the patent is able to proceed to grant i.e. from a legal
perspective. It is critical for inventors to get commercialisation advisors to assess the commercial
strength of the intellectual property at an early stage in the development notwithstanding that
without this assessment an appropriate commercialisation path cannot be formulated.
Thus, IPRs are only useful if they provide an exclusionary monopoly that protects the commercial
embodiment of the invention.

4.2.6. Commercial Potential and Entrepreneurship Rates
A country’s commercial potential is challenging to determine. As a result, proxy indicators are chosen to provide
information on commercialisation prospects and trends. These include:

(i)

Patent applications and grants: these illustrate the potential of a country for technology
commercialisation; only inventions with potential for commercial success are usually patented.
Indeed, it is expensive to patent a technology, especially in patent offices outside South Africa.
And even if it does have commercial potential, this does not necessarily guarantee that the
technology will in fact be successfully commercialised, as this depends on a number of other
factors.

(ii) Entrepreneurship rates, which do not differentiate between technology-based enterprises and
other enterprises but provide a good idea of entrepreneurial culture and level of
entrepreneurship in South Africa.
South Africa’s scores on entrepreneurship-related indicators are low compared to the average
for selected African countries including Angola, Botswana, Burkina Faso, Cameroon, and
Uganda, as well as other continents, with the exception of Europe, which also does not perform
well.
Table 1: Entrepreneurial activity by geographic region (2014, % of population 18-64 y.o.)
Nascent
entrepreneurship
rate

New business
ownership
rate

Early-stage
entrepreneurial
activity (TEA)

Established
business
ownership rate

Discontinuation
of business (% of
TEA)

South Africa

3.9

3.2

7.0

2.7

3.9

Africa average

14.1

13.0

26.0

13.2

14.0

Asia average

5.8

7.4

13.0

10.8

3.9

Caribbean and Latin
America average

11.4

6.7

17.6

8.0

5.4

EU average

4.8

3.2

7.8

6.7

2.6

North America
average

8.8

4.9

13.4

8.2

4.1

Selected countries
and regions

(GEM, 2015)

When looking at early-stage entrepreneurial activity (which accounts for individuals aged 18-64 who are either
nascent entrepreneurs or owner-managers of a new business) or at the overall new business ownership rate,
South Africa has the lowest score among selected African countries, scoring way below the average for Africa
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(GEM, 2015). This recognition should provide the necessary jolt to South Africans, sharply underlining the very
much greater effort that needs to be put in to stimulate local entrepreneurial spirit and sharply ramp up
innovation in the economy.
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CHAPTER 2

BARRIERS TO COMMERCIALISATION
1. Introduction
Technology-based SMMEs and inventors in South Africa face numerous challenges when stepping
along the path of commercialising their products or processes despite the support mechanisms
available. Interestingly, though, these challenges often coincide with the challenges that are faced by
non-technology based SMMEs, attesting to the general deficiencies in the support system in the
country.
Based on the results of the study commissioned by the dti in 2015, it was determined that
commercialisation of technologies in South Africa is fraught with difficulties and numerous challenges
along the innovation value chain.
The rest of this section includes a summary of the challenges that were identified throughout the
study, grouping them under the above-mentioned categories and where applicable splitting them in
terms of private- or public-sector related.
Access to adequate funding at each stage of the technology development and commercialisation
phases is fundamental to the success of the entire venture, whether it is driven by the public or the
private sector. South Africa does not perform well in terms of support provided to all innovative
enterprises as compared to other countries. There is also a disparity between large companies on one
hand and SMMEs on the other hand.
Less than 5% of SMMEs reported having received direct or indirect support from government for
innovation, while about 25% of large companies indicated that they received government support.
Funding available for technology transfer practitioners (public sector) and SMMEs (private sector),
differs though. This means that during the concept and development phases of the technology
commercialisation process, the parties face different challenges. During the commercialisation phase,
both the private and the public sector face similar challenges as the paths to market entry are the
same for both.
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2. Key challenges
2.1. Funding

Public sector challenges

Funding

1. Inadequate funding for IP development available for universities
2. Under-resourced offices of technology transfer (OTTs)
3. I d qu t fu d for d v lop th t h olo y’ proof of o pt
4. Insufficient financial assistance for technology development (from
proof of concept to demonstration in an operational environment)

2.1.1. Public sector challenges
2.1.1.1. Inadequate funding for IP development available for universities
 Universities and individual researchers secure funding for their R&D activities largely on the
basis of the number of publications published, not registered IP. Some strides have been made
through the inclusion of Innovation Outputs in the DHET incentives.
 The model, therefore, incentivises researchers to publish; however, once in the public domain
(e.g. publication in a scientific journal), it becomes very difficult (if not impossible) to seek
statutory protection for an invention.

2.1.1.2. Under-resourced Offices of Technology Transfer (OTTs)
 OTTs lack capacity, especially OTTs established at universities
‒ As technology commercialisation is a long process, it takes time for OTTs’ activities to have
an observable impact, if any1. This makes it difficult for OTTs to justify an increase of funding
to their respective university management teams.


OTTs lack government funding to develop capacity
‒ Government has to step in and provide sufficient funding and capacity building to OTTs for
some time. However, government funding to public research institutions is limited.

2.1.1.3. Inadequate funding for developing the technology’s proof of concept
 Funding provided to researchers usually covers research up to publication. TIA provides some
seed funding to develop a technology’s proof of concept, but this is limited.2. Funding available
under the seed fund will be even more constrained in the near future because of expected
budget cuts in government.

1 Most OTTs, even in mature technology transfer markets such as the United States, make insufficient returns on investment

to be called self-sustaining, let alone profitable (Irene Abrams, 2009). Technology transfer activities are therefore important
for the development of a country, but not in terms of profit generation for a given institution.
2 For the financial year 2013/14, the seed fund received a total of 108 applications from universities amounting to more than
R50 million. Only half of these were successful as the budget was limited to R25 million.
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2.1.1.4. Insufficient financial assistance for technology development (from proof of
concept to demonstration in an operational environment)
 Low Technology-Readiness Level (TRL) of technologies emanating from universities: not
appealing enough to prospective investors and/or clients (too much uncertainty). This can be
explained by a lack of funds for technology-nurturing and a lack of collaboration between the
research and industry sectors to further understand market requirements.
 General lack of funding for technology development:
 The New Industries programme to be implemented by the IDC will provide some additional
funding, but this will mainly concentrate on commercialisation, and will only target a few selected
industries.

2.2. Private sector challenges
Private sector challenges
1. Inadequate funding for R&D activities
2. Lack of funding for embodied technology acquisition (non-R&D activity)
3. Inadequate financial assistance for IP protection

2.2.1. Inadequate funding for R&D activities


R&D tax incentive: Low uptake of the incentive; backlog in the adjudication process and low
approval rate (though this has since been improved and an evaluation under the new measure is
pending); absence of a more generous tax rebate for SMMEs; pre-approval process can be
challenging for SMMEs; SMMEs must be in a tax-paying position to benefit from the incentive; an
overly narrow definition of innovation.



THRIP: Co-financing scheme with the risk that one of the private entities may withdraw from the
project; successes in terms of skills development and transfer, but less in terms of technology
commercialisation; and limited funding available as some projects may require up to R10 million.



SPII: Co-financing scheme: the applicant must have sufficient funds to match the SPII grant;
grants are often too small; application process seen as complex, cumbersome, and time
consuming for SMMEs; insufficiently investigated market relevance of the developed technology;
limited follow-on funding for commercialisation (i.e. technology venture capital has limited
funds).

2.2.2. Lack of funding for embodied technology acquisition (non-R&D activity)


SEDA’s3 Technology Transfer Fund provides a R600 000 incentive for the acquisition of
technology, machinery and processes, but this mainly concerns already existing and low-tech

3 SEDA = Small Enterprise Development Agency
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machinery. Furthermore, only a small number of projects (i.e. 44 projects representing half of the
applications) were approved in 2012/13.


MCEP4 provides industrial financing loan facilities and cost-sharing grants for equipment
upgrading. However, as take-up soared it began to suffer from a shortfall of funds. This led to the
suspension of new applications until April 2016, when modest additional funds were made
available. Further issues raised were the low uptake of the cluster programme and stringent
requirements for approvals, such as a minimum BB-BEE level and a minimum capital investment
– both of which are often difficult to meet for start-ups and SMMEs.



If an SMME qualifies as a Small Business Corporation (SBC), it can access an accelerated
allowance for the acquisition of assets, e.g. machinery, plant and equipment (SARS, 2015).
However, the uptake of the special tax regime for SBC has so far been limited.

2.2.3. Inadequate financial assistance for IP protection
•

Incentives and support for IP protection: While filing patent applications is not expensive in
South Africa (depositary system), it becomes very expensive when applications are filed in other
jurisdictions, which is a necessity for inventors and entrepreneurs who want to enter
international markets. Some support is provided for IP protection, but this is scattered across
different instruments such as EMIA, SPII, TVC and TIA.

2.3. Overarching challenges
Overarching challenges
1. Lack of pre-commercialisation support, including marketing activities
2. Underdeveloped seed and start-up financing

2.3.1. Lack of pre-commercialisation support, including marketing activities

4



There now exists some public support for pre-commercialisation activities, but this is still
limited.



Therefore, adopting a market-driven approach is key to successful technology
commercialisation. SMMEs must ensure that their products or processes meet their target
market requirements, including clients’ needs and investors’ requirements. This should be
done as early as possible in the value chain, which means that it will influence R&D activities
and the commercialisation paths chosen.



Forming partnerships is also crucial, as well as devising and implementing a good marketing
strategy, including attending trade shows, web presence, etc. The government can support
these activities and/or put in place mechanisms that foster public-private partnerships for
commercialisation.

MCEP = the dti’s Manufacturing Competitiveness Enhancement Programme
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2.3.2. Underdeveloped seed and start-up financing
Government cannot and must not provide all required funds to technology start-ups and SMMEs along
the entire value chain. Public support should be complemented by private financing.
Angel investors, venture capitalists and crowdfunding platforms play a crucial role in this regard. They
provide not only funding to entrepreneurs, but also expertise and networking opportunities, thus
increasing business ventures’ chances of success. Nonetheless, pre-revenue intervention is perceived
as very costly and risky for private investors (i.e. due to high uncertainty).
Government must, therefore, step in and provide some support to lower the risk of investment. South
African government has taken some small steps to further the development of pre-revenue,
technology-based investment, but these have not been sufficient.
The Angel Investor Networks and Venture capital industry are critical in growing the technology-based
economy. Here we confront the significant obstacles that will still need to be overcome.


Angel investors (seed-round): There is a small community of angel investors in South Africa,
and as they tend to invest locally and act alone, the funding they provide is very difficult to
access for many entrepreneurs. In case of failure of supported businesses, the only form of
relief angel investors can obtain is a capital gains tax relief for lost capital. There is no special
tax relief for angel investors (Davis Tax Committee, 2014).



Venture capitalists: South African venture capital has to date been risk-averse, focussing
principally on post-revenue SMMEs that have already crossed the “valley of death” funding
gap5, i.e. with a business valuation of around R20 million (Simodisa, 2014).
Furthermore, venture capitalists in South Africa mainly focus on enterprises’ “later stages” of
development and experts argue that due to an unfriendly regulatory environment (e.g.
exchange controls), South Africa is thus perceived as an unattractive investment climate for
foreign venture capitalists (GEM, 2014).

•

Crowdfunding: Using the internet as a medium, crowdfunding is an open appeal for funds
made to the general public in support of specific projects. The crowdfunding industry is in its
infancy in South Africa and there is currently no specific legislation in place or clarity regarding
the extent to which certain regulations may apply to crowdfunding, e.g. Chapter 4 of the
Companies Act on Public Offerings of Company Securities, Section 12J of the Income Tax, etc.
(Amy Eliason, 2015).

5

When they do focus on pre-revenue businesses, VCs are very selective and target less tangible and capital-intensive
technologies, such as the web and mobile technologies.
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2.4. Market access
1. Public procurement system unsupportive of technology based SMMEs and
home-grown technologies
2. Restrictive international exchange regulations
Market
access

3. Lack of export promotion services

2.4.1. Public procurement system unsupportive of technology-based SMMEs


The public procurement point systems, as outlined in the 2011 amended Preferential
Procurement Policy Framework Act (PPPFA)” interim measures” and the Draft Regulations
published by National Treasury for comments in July 2015 are silent on innovative products and
processes developed in South Africa.



Local content: The amended PPPFA also makes provision for the designation of specific industries
for the procurement of locally manufactured products and services, and the prescribed minimum
threshold for local production and content. However, local content requirements do not promote
technology development and commercialisation in South Africa, as compliance can be achieved
through the local manufacturing of imported technologies or the local production of noninnovative products.



Government procures already existing technologies with specific requirements (description of
products and services, quantities, etc.), which favour established players and make it difficult for
SMMEs and technology-based SMMEs with unproven technologies and/or track records to win
tenders.

2.4.2. Restrictive international exchange regulations
South Africa is one of the few countries in the world that still has exchange controls. This system was
inherited from Apartheid; the aim was to avoid capital flight in a context of political instability and
unrest (Stuart Theobald, 2013).


Exchange controls can negatively impact the trading of goods outside South Africa; the selling,
transfer, or licensing of IP to an off-shore company; and foreign investments by South African
residents into off-shore companies. Exchange controls add a layer of bureaucracy, are time- and
resource-consuming, and keep on changing.



A common finance-raising practice among international investors is called the “vanilla structure”,
which includes the setting up of a non-resident holding company in the same jurisdiction as the
investor, while keeping a South African operating subsidiary, and/or swapping shares between
an international Holding Company and a South African Operating Subsidiary.



However, exchange controls prohibit such restructuring of a South African company into an
international Holding Company with a South African Operating Subsidiary. Obtaining the Reserve
Bank’s approval on such transactions can become a very costly and uncertain endeavour
(Simodisa, 2014).
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2.4.3. Lack of export promotion services
The Export Marketing and Investment Assistance (EMIA) programme focuses on the “last mile” of
export and investment promotion, i.e. marketing activities and market research. This implies that
firms applying to EMIA must be export-ready – i.e. they should have the skills, products or capacity to
justify an expansion into new export markets (DNA Economics, 2014). Building export skills and
capacity is the responsibility of the recently created National Exporter Development Programme
(NEDP).
The main shortcomings of South Africa’s export promotion assistance include:


EMIA can easily be accessed by firms that are not export ready



Export promotion assistance is scattered around different schemes



Lack of export promotion support provided by South African embassies or a specialised
organisation having branches abroad, while this is common practice in many countries



Lack of preferential access to technology-based SMMEs



Inadequate export promotion assistance provided to inventions emanating from higher
education institutions and science councils.

2.5. Skills and infrastructure

Skills and
infrastructure

1. Shortage of skills and insufficient and ineffective infrastructure for
technology-based start-ups and SMMEs
2. Shortage of business and technology-related skills among government
employees
3. Under-capacitated and under-skilled OTTs to assist public-funded
technology development and commercialisation

2.5.1. Shortage of skills and insufficient and ineffective infrastructure for technologybased start-ups and SMMEs


Insufficient training of engineers, especially in disciplines that take into account product life cycle
management (e.g. systems engineering.



South Africa performs poorly on entrepreneurship-related indicators as compared to other
African countries. It is acknowledged that there is a lack of entrepreneurial spirit and
opportunities as well as a lack of role models, especially for people living in rural areas and
townships.



Government incubation programmes lack technology focus and there are very few universitybased incubators.



South Africa lacks a well-established accelerator programme. Generally, accelerators use more
stringent selection criteria than incubators targeting start-ups with high growth potential.
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Training opportunities for employees and managers: over 20 Sector Education and Training
Authorities (SETAs) have been set up to further develop SMME skills. However, these are used by
a minority of SMMEs, as it is reported that the services they provide do not match firms’ specific
needs and are cumbersome to access (OECD, 2015).



Tax incentive: Section 12H provides a training allowance, but the qualifications and requirements
attached to it are too stringent (Davis Tax Committee, 2014).

2.5.2. Shortage of business and technology-related skills among government employees


Lack of due diligence processes to evaluate the commercial potential of a technology as well as
the weaknesses of a company to inform the decision regarding the approval of funding.



Government should provide technical assistance and play a facilitating role in supporting
commercialisation, optimising the spending of public finances and improving the effectiveness of
public investments.

2.5.3. Under-capacitated and under-skilled OTTs to assist public-funded technology
development and commercialisation


Lack of learning programmes in technology transfer. SARIMA is working towards creating the
necessary status and accreditation for the technology transfer profession. However, learning and
training opportunities should be further developed.



NIPMO offers or supports training courses and workshops on IP issues for researchers and IP
managers, which are considered very useful. This needs to be further promoted and expanded.

2.6. Knowledge
1. Limited information on funding opportunities and technologies
2. Insufficient knowledge of standards and regulations applicable in specific
industry sectors
Knowledge

2.6.1. Limited information on funding opportunities and technologies


Absence of a one-stop shop centralising information on technology commercialisation support
and opportunities in the country, which results in information being scattered across different
websites.6



Inadequate geographic coverage for access to information on innovation support, especially
outside of Gauteng and the Western Cape.7

6

the dti has recently launched a new webpage on its website providing information on innovation instruments.
However, it is not comprehensive enough and accessing the webpage may be seen by many to be difficult.

7

SEDA has a good communication strategy and broad geographic coverage. However, this is an exception.
Entrepreneurs and innovators that are not based in Gauteng and, to some extent the Western Cape often
experience more difficulties in accessing adequate information.
28

2.6.2. Insufficient knowledge of standards and regulations applicable in specific industry
sectors


SMMEs are not always aware of the standards applicable in their industry. This can then greatly
impact on the success or failure of their technology when entering the market e.g. mandatory
standards linked to safety and/or applicable standards in foreign markets.



The compliance cost can sometimes be very high, including the fact that enterprises have to use
foreign accreditation agencies when South Africa does not have the capacity for such
accreditations locally (e.g. medical devices).



SABS is not always geared towards the certification of new technologies due to lack of capacity.

2.7. Policy and regulatory framework

1. System bottlenecks in creating public spin-off companies
2. Cumbersome regulatory environment for start-up creation and growth
Policy and
regulations

3. Misconceptions and highly prescriptive IPR Act
4. Inadequate resources for substantive IP examination

2.7.1. System bottlenecks in creating public spin-off companies
The IPR Act aims to stimulate technology commercialisation at higher education and research
institutions in South Africa however; other regulations that apply to these institutions restrict their
commercialisation opportunities and specifically the ability to create spin-off companies. These
include:


The requirement of National Treasury approval to set up spin-off companies under the Public
Finance Management Act (PFMA): This process can be very lengthy (up to two years) as the
spin-off must first be approved by the DST or another department (depending on the Science
Council), before going to National Treasury.



Restrictions on borrowings for universities under the Higher Education Act: Universities
cannot borrow more than 5% of their annual turnover without seeking the approval of the
Minister. (This applies also to subsidiary and spin-off companies).



Universities receive funds from the DST and the Higher Education Department that send
contradictory messages on spin-off creation.
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2.7.2. Cumbersome regulatory environment for start-up creation and growth


Registering a business (Companies Act No. 71 of 2008) is not expensive but time consuming:
entrepreneurs need to register their business with the CIPC and SARS, as well as for
unemployment and disability benefits8.



Labour law: The implementation of current legislation is perceived as discouraging SMMEs
from hiring new people, thereby acquiring the needed skills to grow the company.



The BB-BEE Act and Codes do not impose legal obligations on firms, but they affect their
ability to win public tenders. White-owned technology SMMEs face difficulties in complying
with BB-BEE regulations.



Tax-related compliance costs for businesses, and SMMEs in particular, are perceived to be
unusually high in South Africa (OECD, 2015):
‒

Frequent changes in the tax system;

‒

Compliance with VAT for firms with a turnover of more than R1 million (considered high
according to OECD standards);

‒

Difficulties in obtaining a tax clearance certificate9 (e.g. the need for physical collection
from a SARS branch where the applicant does not have access to the SARS online e-filing
system).

2.7.3. A highly prescriptive IPR Act


The IPR Act aims to create an enabling environment for the commercialisation of publicly
funded IP in South Africa. While the Act has been instrumental in structuring the IP
commercialisation process, as well as raising awareness about IP-related issues, it is also said
to have had a negative impact on IP transactions:
‒

Approval is required on a number of IP transactions as preference for IP licensing is given to
non-exclusive, royalty-bearing licenses in the IPR Act.

‒

Negotiating contracts in the context of collaborative research can become a very lengthy,
cumbersome, and resource-consuming process, especially when the other party is not
familiar with the Act.

‒

Uncertainty around IP ownership is detrimental to the collaboration between research and
industry.

‒

Contracts are being lost because of time-constraints and/or stringent conditions attached to
the acquisition/licensing of an IP10.

8

A recent World Bank study shows that it takes an average of 53 days for entrepreneurs to start a business in South Africa,
which is more than five times longer than the average for OECD countries (OECD , 2015). It also varies across provinces
with, for instance, registration with the Compensation Fund being easier for entrepreneurs based in Gauteng as the
process is centralised in the Pretoria office (OECD , 2015).
9 A tax clearance certificate is a compulsory requirement for doing business with private and public institutions and for
receiving public funding.
10 In case of exclusive licensing, for instance, the holder must, where feasible, manufacture, process, or commercialise the
technology in South Africa.
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2.7.4. Inadequate resources for substantive IP examination


South Africa does not have a substantive examination system for patents, only a depository
one. This means that the Companies Intellectual Property Commission (CIPC) verifies that all
necessary documents to file a patent application have been submitted, but the substantive
novelty and inventive merit of the application is not examined.



This negatively impacts on the enforcement of IP rights, the validity of South African patents
abroad, and makes innovators more vulnerable to the risk of their unverified patent being
challenged in Court (WIPO, 2009).

Some argue that South Africa has neither the skills nor the resources to implement substantive
examination, which is considered to be a very expensive process that requires a large number of highly
qualified examiners and access to sophisticated technological information (WIPO, 2009). It is also
time-consuming, and if not implemented properly, can result in significant backlogs. However, a
hybrid system whereby certain applications are examined locally (e.g. sector-specific) and the rest by
other jurisdictions could partially solve this problem11.
Nevertheless, CIPC is in the process of gradually introducing substantive examination, so as to increase
the validity of the country’s patents. This will certainly help inventors to better protect their inventions
and will also reduce the costs of patenting an invention.

2.8. Governance and collaboration

Governance

1. Lack of collaboration and policy coherence for innovation between
government departments and agencies
2. Limited collaboration between the government, research institutions and
industries
3. Lack of coherent government funding incentives

2.8.1. Lack of collaboration and policy coherence for innovation between government
departments and agencies


In South Africa, several departments play a crucial role in technology commercialisation along
the innovation value chain. The two main ones are the DST and the dti, including their
respective agencies and organisations. Other departments also adopt policies and take actions
that impact on technology commercialisation e.g. Labour, National Treasury, Small Business
Development, EDD, DHET, DoH, DAFF.
With this degree of complexity, it is not surprising that collaboration and policy coherence
around innovation and technology commercialisation is poor. A recent OECD report stresses
that when changes are made to policies and regulations in South Africa, no system-wide

11 This currently seems to be the preferred option. Indeed, the process of developing capacity for a hybrid system has already

started.
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approach is adopted to ensure coherence and coordination between departments (OECD,
2015).

2.8.2. Limited collaboration between the government, research institutions and
industries


There is a disconnect between academia/research institutions and the private sector. Universities
are often seen as not understanding the business sector and market requirements. It is therefore
crucial to establish linkages between the research and industry sectors as early as possible in the
innovation value chain to ensure that research with commercial potential is identified, that it
responds to a firm’s problem and/or a market need, and that the technology is developed taking
into account market requirements.



There are not enough programmes stimulating industry and research collaboration: The THRIP
and Technology Platform Programmes provide good incentives for the private sector to
collaborate with universities, but these are not sufficient. Furthermore, they are universitycentred while research indicates that to ensure quality control and a market-oriented approach
to technology development and commercialisation, the process should be driven by the private
sector.



Cluster approach: The Cluster Development Programme promotes the development of inter-firm
cooperation and specialisation as well as cooperation among enterprises and research
institutions to promote local production, innovation and collective learning. But this, too, is
insufficient, considering the size and needs of the country; a triple helix approach, which includes
the goals of transformation and SMME development, is not adequately implemented.

2.8.3. Lack of coherent government funding incentives


Lack of policy coherence around funding is an inevitable result of poor communication between
government departments with conflicting priorities and becomes a critical barrier to technology
commercialisation. An integrated approach to funding can be exploited by addressing potential
policy synergies and creating a referral system across funding incentives.
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CHAPTER 3

A VISION FOR AN AGILE AND EFFECTIVE
TECHNOLOGY COMMERCIALISATION SYSTEM
An innovative culture of technology transfer and commercialisation can be taught, grown and
cultivated. Taking into account the challenges previously highlighted and based on international best
practices, this chapter outlines a vision for the technology commercialisation system South Africa
needs. The vision embodied in this strategy details interventions that address the needs of inventors
and researchers while proposing a comprehensive model of creating an agile and effective technology
commercialisation system.
Similar to the challenges, this vision is subdivided into six thematic categories, namely funding, market
access, skills and infrastructure, knowledge, policy and regulatory framework, and governance.

1. Funding

Funding

Goal: Seamless innovation funding system providing end-to-end services
from idea generation to technology commercialisation to inventors,
entrepreneurs and SMMEs

1. Balanced and complementary participation of the public and private sector in technology
commercialisation funding.
2. Diversified funding sources and mechanisms provided by the public and private sectors for
both R&D and non-R&D innovations:
i. Private sector: angel investment, venture capital (start-up and development capital),
crowdfunding, and debt and equity financing.
ii. Public sector: grants, matching grants, tax incentives, debt funding and equity loans.
3. Access to funds for inventors/entrepreneurs/SMMEs at all stages of the value chain.
4. Active participation of the private sector in the seed and start-up phases of financing.
5. Optimised use of public funds directed towards technology commercialisation.
6.

Aligned funding programmes and non-financial support ensuring successful transition from
one source to another.
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2. Market access

Goal: Innovative SMMEs actively participating in domestic supply chains and
competing in the global market
Market access

1. Public and private sectors creating opportunities and supporting local technologies; innovative
SMMEs including supplier parks and organisations making use of local R&D outputs.
2. International exchange regulations conducive to technology transfer and high-tech start-up
expansion.
3. Well-developed export promotion services available in the country and abroad.

3. Skills and infrastructure

Skills and
infrastructure

Goal: Skilled entrepreneurs and SMMEs supported by good infrastructure
and a capable and capacitated public sector

1. Entrepreneurs and innovative SMMEs to have access to a wide range of skills development and
technical assistance through education, incubation, skills transfer, mentorship, and subsidised
services.
2. Adequately-skilled public sector personnel offering support for the first stage of the technology
commercialisation process including multi-skilled OTTs
3. Higher education curriculum aligned with the skills required for technology commercialisation.
In addition to the human and financial resources, technology commercialisation is also dependent on
the existence and support of the infrastructure. Infrastructure refers to physical facilities used for
testing and small-scale manufacturing, incubators and accelerators, techno- and industrial parks and
special economic zones. The individual components of this infrastructure require connectedness and
an efficiently functioning administration in order to support commercialising and marketing
technologies.

4. Knowledge

Knowledge

Goal: Interactive, accessible, up-to-date technology commercialisation
knowledge system
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1. Centralised and widely accessible information point on regulatory framework, standards and
certifications applicable in different industries; technology commercialisation support; available
opportunities and expertise.
2. Centralised and widely accessible database on research fields and technology transfer
opportunities within higher education and research institutions.
3. Cooperative and interactive relations between and within research institutions and industry.
4. Up-to-date information and data on public and private sector innovation-related activities.

5. Policy and regulatory framework

Policy and
regulations

Goal: Simplified and supportive regulatory framework for technology
commercialisation

1.

Conducive policies and regulations for the creation of public spin-off companies.

2.

Enabling regulatory environment for SMME creation and growth.

3.

Clear, transparent, flexible and predictable system for IP ownership and access.

4.

Substantive examination system is developed, as opposed to a depositary system solely.

6. Governance

Goal: Effective, efficient, coherent and participatory system for technology
commercialisation
Governance

1. System-wide approach to innovation requires good collaboration, policy coherence and common
understanding of issues and challenges relating to technology commercialisation among
government departments and agencies whose policies and activities directly or indirectly impact
on innovation.
2. Triple helix approach to technology commercialisation involving the government, industry, and
research sectors, with stakeholders working together towards common goals.
3. Universal adoption of standardised RD&I-related terminology and definitions by all participants
in the NSI.

7. Conclusion
Building an agile and effective technology commercialisation system is highly dependent on
prioritisation and executing a strong plan. It is therefore critical to prioritise interventions that support
effective system implementation and to work with all key stakeholders to develop the skills and
capabilities required to commercialise technologies.
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CHAPTER 4

STRATEGIC INTERVENTIONS AND KEY INITIATIVES
After having highlighted the main challenges faced by public and private sector in their attempts to
commercialise technologies in South Africa, this section presents the strategic interventions and key
initiatives the government needs to consider in achieving the vision for an effective technology
commercialisation system in South Africa. The interventions focus on the suggestions for improving
the current system, and also outline the proposals for introduction of new instruments and initiatives.

1 Strengthen government-academia-industry collaboration
Strengthening the government-academia-industry links is the core path for technology transfer and
commercialisation and requires time and sustained public effort. Government is increasingly
recognising the importance of academia-industry partnership and is looking at different ways to
incentivise and stimulate collaboration between industry and universities.

There is thus a need for a differentiated approach to promoting academia-industry collaboration due
to an inherent misalignment between the basic research orientation of universities and marketoriented/stakeholder value drive of companies, which often leads to an excessive focus on fast
commercial results and short-termism.
Government does, however, have instruments at its disposal to stimulate academia-industry
collaboration. Key amongst these would be the following:


Cluster Policy: Absence of clusters is a signal of weak links between publicly produced
research and private firms. Government should create clusters to promote collaboration
between research institutions and firms. A cluster also encourages the establishment of
shared facilities such as clean rooms, incubation, testing and small-scale manufacturing plants.



Tax Concessions: Government to provide tax concessions to companies collaborating with
universities and using local technologies



Set up industrial parks closer to universities to promote staff interactions through the
involvement of industry employees in academic programmes and regular visits by academics
to the industry.



Co-authorship of scientific publications between universities and industry to encourage
long-lasting research collaborations between businesses and universities



Criteria for public funding by universities should include indicators like the number of
consulting or R&D contracts with industry, co-authorship, number of prototypes, patent
licensing income, number of spin-offs by university faculty or graduates, and the performance
of these spin-offs.
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2 Create a coherent and effective Technology Commercialisation linkages and Marketing
Nodes
There is a need to coordinate a range of public instruments to support inventors’ and SMME’s capacity
to commercialise knowledge. This coordination should assist individuals and innovative companies to
manage the protection of intellectual property (IP), the transfer of technologies to companies and the
creation of start-up firms. Proposed key interventions would include:


Establishing a central contact point for industrial partners, conducting external/internal
marketing, and creating networks and partnerships for systematically marketing technologies.



Leading the national drive to enhance technology commercialisation by encouraging new
initiatives and identifying areas of sustainable development and growth.



Offering a range of integrated guidance and support services for projects carried out by
innovators and researchers including commercialisation services, IPR and legal services, gap
funding, access to testing, accreditation and incubation facilities, and access to private funding
(network of angel investors).



Creating (and/or optimising existing) databases of all technologies developed by the universities,
research institutions and enterprises to connect patent holders and licensees and assist
researchers to convert their IP into successful commercial outcomes.



Appointment of a steering committee to undertake a prioritisation exercise that leads to the
definition of technology commercialisation priority areas and oversees the development of action
plans for each of the identified priority areas.
These activities should be coordinated and jointly implemented by the dti and the DST, in
partnership with TIA, NIPMO and CIPC.

3. Promote a culture of Knowledge and Information Sharing
For better knowledge and information sharing, the following is proposed:


Set up a central platform containing key information on, amongst other things, technology
commercialisation opportunities and support. The DST has established the Innovation Portal and
the CIPC has established the IP Trade Portal. Integration and/or synchronisation of these two
portals is required in order for them to operate as one effective platform. If this is successfully
achieved the platform should include the following:
‒

Search engine on funding available in South Africa based on the innovation value chain
stages (e.g. pre-commercialisation), industry sectors, TRLs necessary to access the fund,
objectives and scope of the fund, eligibility criteria, quantum of funding, and contact details);

‒

Facilities search by facility type (e.g. laboratories, testing facilities, incubators, etc.),
organisation, industry-sector, sub-sector, and location;

‒

SMME experts search by areas of specialisation, sector/sub-sector, location, and types of
organisation;

‒

A database of all technologies funded by government, including universities and science
councils, and others for potential collaboration, financing or business venture opportunities.
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This should also include a score-board system indicating the technology commercialisation
stage achieved along the innovation value chain;
‒

A centralised and widely accessible database on research fields and technology transfer,
providing opportunities in higher education and research institutions for knowledge sharing,
linkages between research and industry, and successful commercialisation.



Establishment of a one-stop website for SMMEs including information on access to financing;
access to infrastructure; access to technology; access to the international market; and an SMME
Business directory where people can search SMMEs based on the industry sector, locations, and
their type of products.



One-stop referral centres based in each province12 hosted by SEDA to offer referral services for
access to technical and financial support from both the private and public sectors; available
technologies and an SMME product gallery displaying firms’ products and services.

4. Enhance Market Access for Locally Developed Technologies
Market access to both the domestic and internal markets is one of the biggest challenges experienced
by technology-based SMMEs. Through procurement policies, regulations and other mechanisms, the
South African government can create an environment that facilitates and enhance market access for
locally developed technologies.


In collaboration with SANAS, establish an Innovation Certification scheme that gives innovative
SMMEs advantages and preferences in terms of financial and non-financial support, procurement
programmes, and soft loans.



Amend the procurement policy to allow for procurement programmes to be open to local
innovative SMMEs and enterprises that have partnered with research/academic institutions or
other SMMEs to develop their products.



Provide for procurement programmes that seek to promote locally developed technology-based
solutions to government problems (including state-owned companies) by setting targets for
locally developed technologies to be procured by government every year.



Review the exchange controls policy, to better understand its impact on start-up development
and access to foreign investment and markets.



Improve export promotion services provided by the attachés to include facilitating participation
in trade shows and deepen strategic market analysis (including size of target market, competition,
regulatory framework, commercial promotions etc.). These attachés should be able to offer endto-end services to firms and public institutions to increase their export opportunities.

5. Develop Suitable Skills and infrastructure
Access to the right skills at different stages of the value chain is critical to successful technology
commercialisation. Furthermore, current support infrastructure such as incubators, industrial parks

12

This recommendation is inspired by the One-referral centre of Malaysia described in the case study section of this study.
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and special economic zones are not geared towards supporting technology-based entrepreneurship.
The government, through targeted policies and strategies, can improve this situation.


SMME Skills Upgrading Programme: A memorandum of understanding must be signed between
DSBD and DHET to roll out the programme in selected South African universities. The
programme’s objectives are (i) to improve SMME performance and productivity through a
consultative approach by university graduate students in collaboration with their supervisors;
and (ii) to enhance the technical and managerial skills of employees of SMMEs - including offering
modules to CEOs.



A Technology Due Diligence Programme for government employees should be developed to
provide them with sufficient skills in technology-, market- and business-related activities to
conduct due diligence processes. The programme will deliver the intelligence required to ensure
that government invests in right innovative ideas. The National School of Government, in
collaboration with the dti, DST and private sector should develop the content of the programme.



Incubation Governance and Management Development Programme (IGMDP) has been
developed and all incubation centre managers should participate. It provides strategies for
effective entrepreneur support and techniques to help strengthen the incubation programmes
thus increasing the success rate of SMMEs and incubators.



Business incubation: The DSBD in collaboration with SEDA should also develop incubators or
accelerators close to universities and science councils and should focus on medium- to high-tech
priority sectors. Government should ensure that incubators and accelerators adopt business
models that encourage self-sustainability in the long term which include: incubation fees, equity
investment in promising ventures, etc.

6. Stimulate the Exploitation and Commercialisation of Public Research Results
Commercialisation of scientific research results is an old and complex problem. The universities and
science councils are increasingly expected to contribute to the national economy through knowledge
generation and innovation. Our economy needs disruptive innovation that can produce technology
breakthroughs leading to economic growth and the creation of greatly expanded jobs opportunities.
There is a large pool of technologies waiting to be commercialised. The question is how to change the
mindset of South African public research institutions toward commercialisation. The strategy provides
an array of interventions to facilitate the commercialisation of public research results, including the
following:


To help overcome the limitations of the universities’ traditional commitment to incentivise
publications and peer review systems separated off from commercial considerations, the dti, in
collaboration with DHET and DST, must develop a financial incentive to commercialise university
research results.



Make use of the CIPC’s patent examination system to lower the costs.



Increase opportunities for formal training on the process of research commercialisation for
students and faculty staff.



Develop policies that encourage spin-off formation by scientists, engineers, other academics and
students.
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7. Create a Coherent Funding Mechanism
Although government support mechanisms cover the entire value chain, it is evident that there are
still serious gaps. The technology commercialisation process is not seamless; that is, there is poor
transition from one source of support to another, whilst funding can be limited and difficult to access
for inventors and SMMEs. In collaboration with the dti, DST will evaluate existing innovation
instruments and formulate proposals to streamline and strengthen the public innovation funding
system.
Funding for inventors, researchers and entrepreneurs will be allocated through:


Commercialisation Acceleration Programme: which aims to provide financial and technical
support along the entire value chain and use different financing products and services
depending on the needs and technology’s potential for commercialisation.



Grassroots Innovation Programme: which supports individuals who have undertaken
innovative efforts to solve localised problems using local resources and capabilities.
Grassroots innovations generally contribute to the upliftment of previously disadvantaged
communities and they contribute to the development of rural and township economies.



A separate IP Fund which provides financial assistance and legal advice for IP protection to
the broader stakeholder group; SMME’s Indigenous Knowledge holders and
grassroots/garage innovators. [NB. NIPMO currently has an IP fund which provides a rebate
of up to 50% on all patent and prosecution cost incurred by HEIs and SCs. However, there is
a need to make funding available to SMMEs and other stakeholders for IP protection.



Innovation Services Vouchers: These allow inventors and entrepreneurs to access subsidised
services provided by research and higher education institutions including service providers
from the private sector. These services include: technology and market research, venture
assessment, IP evaluation, design studies, design engineering, prototype construction,
product testing for quality assurance, etc. NB: Currently TIA offer some of these services,
however there is a need to do more.


Tax Incentive: Provide a tax incentive for the acquisition of equipment and machinery with
more generous deductions for the acquisition of locally developed technologies.

8. Create a Conducive Policy and Regulatory Framework
Government plays a formative role in innovation by developing and approving policy, legislation and
regulatory frameworks, setting the overall national agenda and creating an enabling environment for
innovation to thrive. The regulations pertinent to commercialisation are found in a different set of
statutes such as the Intellectual Property Rights from Publicly Financed Research and Development
Act (2008); Technology Innovation Act (2008); and the Patents Act (1978) - including the Patents
Amendment Act (2002). Currently, the regulatory framework in South Africa tends to hamper
innovation instead of promoting it. The following recommendations should be considered:
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8. 1 For conducive policies and regulations stimulating the creation of public spin-off
companies
 Understand the impact of the Treasury’s approval process for the establishment of science
council spin-off under the Public Finance Management Act (PFMA) and find ways to simplify and
shorten this process in order to stimulate the establishment of technology-based spin-offs.
 Understand the impact of the Higher Education Act on spin-off creation through public
consultation, and amend the Act accordingly, in particular with respect to university borrowing
and conditions of service of employees at universities (Section 34 of the Act).

8.2 In order to achieve an enabling regulatory environment for SMMEs creation and
growth


Business registration: Establish a one-stop shop for quick online registration, including
business, tax, unemployment, and disability benefits registration.



Labour law: Provide for greater differentiation and flexibility for SMMEs in labour law.

8.3 For a clear, transparent, flexible and predictable system for IP ownership and access


Understand the impact of the IPR Act on technology commercialisation and amend the Act
accordingly or develop regulations explaining the Act.



Create an accessible and flexible IP ecosystem which contributes to the creation of an
environment that facilitates the successful industrial application of inventions and new
technology, and the legal framework which encourages investment, including from foreign
countries.

9. Stimulate a vibrant venture capital industry
There are very few venture capital firms in South Africa. The challenges threatening the venture capital
industry are more deeply rooted in the political and economic structure and will be more difficult to
address. However, some issues can be addressed directly without affecting other aspects of the
economy. With a view to stimulating technology commercialisation and innovation, it is thus
fundamental to develop and finance the venture capital industry.


Promotion of business angel networks: The business angel market in South Africa is still
under developed in comparison to many other countries in terms of the number of investors
per million inhabitants. Nonetheless, there is huge potential for increasing this market. South
Africa has to create the business angel networks with the support of the public sector, leading
to public-private partnerships with a clear geographic focus. In collaboration with Treasury, a
separate tax incentive for angel investors will be created.



Create a venture capital fund of funds: In order to attract emerging investors and private
sector funding to augment the financial resources available, a venture capital fund of funds
will be created, aimed at providers of equity capital for commercialising locally developed
technologies and for adapting imported technologies for wider domestic applications. This
model involves government establishing an overarching investment instrument which coinvests in existing or new private company VC funds. This enables government to spread
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investment activity across several different funds with different business models and
different sectoral or geographical focus.


Two interventions designed to respond to this need are currently under construction within
the DST. These are the Sovereign Innovation Fund and the SMME Fund.



Link start-ups with venture capital investments: Private incubators and accelerators act as
intermediaries to venture capitalists. They emphasise on scaling up quickly to be able to sell
their shares once the start-up has grown. Getting additional venture capitalists on board for
co-investment is an important strategy to increase the value of the start-ups.



Create a Crowd Investing Platform consisting of large networks of potential investors. The
investors provide investments in the form of a subordinated loan to the start-up and then
participate in the success of the business.

The strategy has shed light on the context, challenges, policy and regulatory frameworks, the role
players and structures in place to better understand the situation in South Africa regarding technology
commercialisation. Some strategic interventions to foster successful technology commercialisation in
South Africa have been put forward. These interventions have been selected because of their
expected impact on technology commercialisation and because they are not currently being
addressed or in the process of being addressed by the government.
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CHAPTER 5

CONCLUSION
There are various actors involved in the National System of Innovation and each actor has a role in the
implementation of the strategy. The major actors are National Treasury, DHET, DSBD, DST and the dti
including their agencies and this would require coordination among many individuals. Therefore,
implementation of the strategy will require strong governance and leadership as well as monitoring
and reporting.

5.1 Funding: Government as a Lead Risk-taker
Implementation of the strategy requires intense long-term investments by both public and private
sectors. Public resources targeted at promoting technology commercialisation must be increased at a
pace exceeding that of the country’s economic growth. Through greater investment and increased
collaboration, South Africa will have a promising future.
South Africa’s knowledge base is highly productive. Government can be an important driver of
innovation and can remove obstacles that inhibit innovation from thriving. It is the role of government
to fast track the exploitation of the knowledge generated through (i) encouraging more collaborations
between universities and business; (ii) funding research as well as new inventions; (iii) providing a
fertile environment for commercialising research
As a nation, we recognise Sasol for its trail-blazing role in revolutionising the oil industry and gas
industry. Sasol is portrayed as an epitome of innovation and hence is a key national asset for industrial
development. Sasol has developed and commercialised energy-related technologies and its current IP
portfolio is in excess of 500 registered patents. However, Sasol did not do it alone. It was supported
by government. The Worldwide Web is another classic case in point, derived from military
communications research. A further example is Google noting that the algorithms driving its
functionality originated in knowledge support from US government. As such, most of the revolutionary
technologies of the 21st century were originally developed or supported by governments.
For effective implementation of the strategy, an additional amount of R500 million would be required
from government alone. Public funding for innovation is often a crucial ingredient in the growth of the
private economy since it can help inventors to gain access to private finance and overcome the “valley
of death” especially post-prototype stage to fill the financing gap between testing stage and
commercialisation. The government as a lead risk-taker will require initial backing by the venture
capital and private sector; with the latter contributing at least R1 billion.

5.2.

Monitoring and Evaluation

Monitoring of this strategy will be a continuous process that will inform decision making on the
manner in which resources are employed and activities undertaken during implementation. The
Technology Commercialisation Collaboration Forum (TCCF), reporting to the dti-DST bilateral
Management Committee, will be responsible for monitoring progress and the implementation
processes.
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A monitoring and evaluation framework for the pre-commercialisation and commercialisation
fund/incentive will be developed once the funding and policy guidelines are finalised. This framework
will clearly explain all key concepts, key performance indicators, the monitoring and evaluation
processes and the role of monitoring and evaluation. The standard approach is to monitor the progress
of all benefiting enterprises for at least three years and conduct evaluation of the programme
thereafter.
All processes including the mapping and establishment of the central national technology information
centre and website, stakeholder consultations, facilitation of market access for commercial products
and services and the establishment of the national council on innovation will be monitored to ensure
progress according to individual project plan, set timelines and strategic objectives. Regular reports
will be provided.

5.3.

Policy and regulatory coherence

Innovations come from all corners of South Africa. All South Africans are in principle equally capable
of coming up with disruptive and incremental technologies. We can contribute towards radical
economic transformation by giving our inventions and technologies the potential to be socially and
economically viable when serving millions of people across the world.
The strategy acts as a catalyst to fast track commercialisation of inventions and their transfer to
productive use. The most effective interventions South Africa can undertake are not necessarily about
getting more funding or creating new support instruments. Rather it is about government creating a
conducive policy and regulatory framework; crafting a coherent funding mechanism and creating and
shaping new markets for locally developed technologies as well as preventing the loss of South African
intellectual property to foreign countries.
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ABBREVIATIONS AND ACRONYMS
AIM

Agensi Inovasi Malaysia

ARC

Agricultural Research Council

BBBEE

Broad Based Black Economic Empowerment

BERD

Business Enterprise Expenditure on R&D

BRICS

Brazil, Russia, India, China and South Africa

CeSTII

Centre for Science, Technology and Innovation Indicators

CIPC

Companies and Intellectual Property Commission

CSIR

Council for Scientific and Industrial Research

DFI

Development Finance Institution

DSBD

Department of Small Business Development

DST

Department of Science and Technology

DTI

Department of Trade and Industry

EU

European Union

GDP

Gross Domestic Product

GERD

Gross Domestic Expenditure on R&D

HEI

Higher Education Institutions

IP

Intellectual Property

IPAP

Industrial Policy Action Plan

IPR Act

Intellectual Property Rights from Publicly Financed Research and Development Act

NACI

National Advisory Council on Innovation

NDP

National Development Plan

NEF

National Empowerment Fund

NGP

New Growth Path

NGO

Non-Governmental Organisation

NIPMO

National Intellectual Property Management Office

NRDS

National Research and Development Strategy

NRF

National Research Agency

NSI

National System of Innovation

OTT

Office of Technology Transfer

R&D

Research and Development

SMME

Small, Medium and Micro Enterprise

SOC

State-owned Company

SPII

Support Programme for Industrial Innovation

THRIP

Technology and Human Resources for Industry Programme

TIA

Technology Innovation Agency
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TLP

Technology Localisation Plan

TRL

Technology Readiness Level

TVC

Technology Venture Capital

UNISA

University of South Africa

USA

United States of America

VC

Venture Capital

VCC

Venture Capital Corporation
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