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SESSION 1:   WELCOME AND OPENING ADDRESS 
 
 
1.1  Welcome and Introduction (Prof Michael Pepper) 
 
Professor Michael Pepper welcomed participants on behalf of the National Advisory 
Council on Innovation (NACI). 
He explained that the National Biotechnology Advisory Committee (NBAC) and all 
the other NACI sub-committees had been disbanded in favour of project teams. The 
present Bioeconomy Strategy Team was formed to look at ways in which it can assist 
the Department of Science and Technology (DST) to implement the new strategy. 
He outlined the aim of the workshop: to address the opportunities and problems 
associated with moving research from the laboratory to industry. Regarding the 
Bioeconomy Strategy, he said that it was necessary to look critically at the old 
Biotechnology Strategy, to see what can be learnt from government and the private 
sector, and then to comment on the new strategy, which will place great focus on the 
private sector e.g. small and medium enterprises, with the aim of growing the 
economy through innovation. 
 
 
1.2  Opening Address by Chairman of NACI (Dr Steve Lennon) 
 

THE MAIN FOCUS OF THE NEW BIOECONOMY STRATEGY IS ON 
IMPLEMENTATION  

 
Dr Lennon commended the excellent turnout at the meeting. Regarding the 
termination of the NACI subcommittees, he commented on how committees can 
develop a life of their own. What has been created now is a bioeconomy project team 
with the focus on implementation, but at the same time building on the amazing work 
done by the NBAC. 
 
Under the old Biotechnology Strategy, which identified the need for an advisory 
function, the NBAC was set up within NACI. It comprised an incredibly dedicated and 
committed group of people who gave advice to three Ministers, namely Minister 
Mangena, Minister Pandor and now Minister Hanekom. That advice has been very 
wide-ranging, encompassing the fundamental role of biotechnology in the South 
African economy, stem cell research, some of the institutional complications 
experienced in the system at the moment and most recently issues of biosecurity and 
food security. The Ministers to whom the advice was given have taken all these 
areas very seriously, but the recommendations have not always been implemented 
successfully. This is in part because we are not very good at integrating across 
various disciplines, various government departments and various sectors in South 
Africa. This requires attention and there is a need to focus on giving advice related to 
implementation of the Bioeconomy Strategy, emphasising alignment between it and 
the National Development Plan (NDP). 
 
Some of the key issues identified by the NDP are: 
 
 The creation of jobs. Biotechnology can be a massive job creator. South 

Africa’s technological balance between imported and exported intellectual 
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property is appalling. Biotechnology can change that and at the same time 
create an enormous number of jobs.  
 

 Change in the skill profile of the country. The sector cannot merely sit back 
and say educational institutions are not fulfilling expectations. It has to take 
ownership of the issue and find ways to improve skills, whether through 
providing bursaries, giving in-house training or partnering with the Department 
of Higher Education or other institutions to create the kind of skills that are 
required to support the bioeconomy. There are many mechanisms available in 
South Africa to develop skills; these should be considered.  
 

 The manufacturing sector, another area for creation of jobs, for growing 
exports and for improving the quality of life of all South Africans. The 
significance of this for biotechnology has to be established. There are massive 
untapped opportunities in the manufacturing sector; it is an area where a lot of 
innovation is required. The sky is the limit.  
 

 Exploitation of mineral wealth in the country and the beneficiation of that 
wealth. Great strides have been taken in the area of biotechnology in the 
mineral processing field, but much more can be done.  
 

 The green economy, which is a very exciting area. There is a role for 
biotechnology in addressing everyday problems. Whether it is in the 
production of alternative energy sources, for example biodiesel, while at the 
same time reducing carbon dioxide footprints, or the clean-up of 
environmental spills (oil spills for instance), it has been proven to work. These 
methods have been widely used and is common practice nowadays, for 
example cleaning water, water pre-treatment, treatment of waste and simply a 
fundamental improvement in the way that we do business. The green 
economy offers massive opportunities.  
 

 Food security. Great progress has been made in agro-processing, the 
production of drought-tolerant and insect-resistant crops, and increasing yield. 
 

It is therefore evident that if one considers these opportunities, taking into account 
the NDP and the Bioeconomy Strategy, the two go hand in hand. The latter is about 
making the former work, which is quite feasible.  After many discussions and much 
planning and consultation, it is time to take action in spite of the institutional 
weaknesses that we recognise. It is a matter of determination and work to change 
the system to make it efficient.  
 
Those involved must take ownership and play a role now in taking advantage of the 
significant opportunities to realise the role that biotechnology can play in South 
Africa. Globally we have only scraped the surface of its true potential, although the 
core foundation is in place. The skills and innovative ability in the value chain are 
available to move from creativity to commercial enterprise. These resources may not 
be very strong in places, but the Bioeconomy Strategy is there to strengthen them. 
What will make the difference is human endeavour and since that is abundantly 
available, it is hoped that  in 10 to 15 years’ time when people talk about models of 
socio-economic success globally, they will try to emulate what South Africa has been 
able to do to grow its economy on the back of advanced technology and in particular 
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on the back of biotechnology.So once Cabinet has approved this strategy, it should 
be implemented enthusiastically.  
 
 
1.3.  The Brazilian Bioeconomy System: An international perspective 

(Ms Gabriela Cezar) 
 

INNOVATION CAN OCCUR ANYWHERE - ROLE OF VENTURE CAPITAL 
 
If one looks at places such as South Korea and the difference that the bioeconomy 
and the innovation-based economy has made to job creation, to the shift from a 
commodity-based economy, it is amazing. One of the essential engines that made 
this happen was venture capital. There is a need to recognise that there will be no 
growth of the bioeconomy and of biotechnology-based companies without virtual 
capital and investors willing to take the risk. Institutional investors such as public 
institutions, for example, should be willing to take the risk.  
 
How was this done in Brazil? Why does it happen, who are the investors and what is 
their profile?  
 
US $150 million in venture capital was raised. The top investors are a combination of 
both public and private investors. The Brazilian National Development Bank (BNDS) 
is the top financing vehicle for the Brazilian economy. Out of that $150 million, $40 
million came from the BNDS. It did this side by side with private investors, such as 
Pfizer and the American Development Bank. 
 
The key elements of why it was decided to raise venture capital, and some of the key 
factors that drove the interest of the investors, were firstly that Brazil now has an 
ideal ecosystem for technology development. However, when there is talk about 
technology, time is of the essence in view of global competitiveness. All nations have 
recognised the transformative role of the bioeconomy in job creation and in 
development. Brazil, which has this series of factors, now has an ideal ecosystem.  
 
Secondly, what one could call the tipping point was the adoption of TRIPS, the 
international agreement on intellectual property (IP). IP and patents can be referred 
to as a currency in this industry. One has to value one’s inventions. Brazil adopted 
TRIPS in 1996 and this was seen as a turning point for foreign investors and for the 
growth of the industry. Some of the technological and health care accomplishments 
in Brazil have reached global competitiveness.  For example, there are several Food 
and Drug Administration- (FDA) approved clinical trials using Brazilian technology 
developed in Brazil. We also have hundreds of FDA-approved clinical trials going on 
in Brazil; this attests to the quality of the health care, regulatory systems and 
hospitals, as well as the quality of personnel and talent in the country.  There have 
been some landmark deals. For example, Monsanto acquired two Brazilian starter 
companies, Allelyx and Canavialis, involved in sugarcane, biomarkers and molecular 
biology. The deal was worth more than $250 million for two Brazilian start-up 
companies. As a result there has been international interest in some of the 
technologies developed on the ground.   There is therefore world class medical 
technology, experience in manufacturing and an increasing demand for biofuel.  One 
can also recognise the enormous potential of South Africa in this respect. 
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Brazil’s Venture Capital Fund is actually a life sciences fund. The portfolio is 
allocated to be around 70% investment in biotechnology related to health care and 
30% in green energy and renewable energy. In addition, the country really does have 
some competitive advantages in areas such as genome research, stem cell 
research, vaccines and neuro-sciences.   
 
Pfizer has a different strategy for growing the bioeconomy. It has implemented this 
strategy and made a significant commitment to make this happen in the non-US 
market by establishing a group called External R & D Innovations. It is a worldwide 
research and development unit that is exclusively dedicated to external innovations. 
This is very interesting and the first of its kind in large pharmaceutical companies. 
Pfizer built this team with scientists who have extensive knowledge of biology as well 
as business experience and they have started to create opportunities globally. The 
group has close to 50 associates but there is an earlier group called Strategic 
Partnerships that is implementing this group around the world. These are colleagues 
in different areas of the globe. I am heading up Brazil and Latin America and would 
love to initiate some of these activities in South Africa. The working relationships in 
South Africa are not far from how biotechnology initiatives are expanded, making 
direct investments from venture capital. Our model goes all the way from research 
collaboration (for instance incubators), direct venture investments through Pfizer 
ventures, licenses, out-licenses, and all the way to mergers and acquisitions.  
 
The idea is to create a new era of innovation. Some of the major research areas in 
Brazil are in neuroscience, oncology and information, and there is a strong focus on 
vaccines. There is also a new research area: orphan and rare diseases. Pfizer 
ventures have just signed an important collaboration agreement on sickle cell 
anaemia and haemophilia.  
 
The pharmaceutical industry is one of the four pillars of the government in its new 
economic policy. Brazil is a large market, 200 million people with their resources, and 
a growing market. However, in concrete terms, one must look at what actions have 
been taken by the federal government in addition to the availability of capital. Here 
are some examples: 
 
The first is the implementation of the law saying that the government will grant up to 
200% tax exemption for any investment made in innovation. Now we have 
companies all the way from manufacturing, not just bio-pharmaceutical but across 
the board. We have manufacturing companies that produce refrigerators telling us 
how they are into innovation even to the processes of assembly lines. We have 
several car assembly companies in Brazil incorporating innovation to take advantage 
of these tax incentives. 
 
The second one: the government will pay more money for medicines that have been 
manufactured in Brazil, or with relevant technology. It will pay up to 20% more for the 
medicines it purchases if the medicines are manufactured in Brazil. This has been a 
real boost for the growth of the pharmaceutical industry and for partnerships between 
Brazilian pharmaceutical companies and foreign-based ones. 
Number three: the tender system was eliminated from the Ministry of Health in 
September 2012. The Ministry is now exempt from the need for a public tender to 
partner with private companies. As long as there is significant technology transfer 
from a private company to a public laboratory (meaning the Ministry), the government 
can sign the partnership. We have seen several of these signed.  



7 | P a g e  

 
There is a research centre financed by the State Secretary of Health and the State of 
Rio de Janeiro. It is going to focus on three key areas: nerve sciences, stem cell 
therapy and sports medicine.  Sports medicine is supposed to be the biotechnology 
reference consortium for the World Cup and the Olympic Games. A partnership was 
therefore signed with Pfizer, which do not actually have a research programme in 
sports medicine.  One of the things they are doing in building the strategy is forming 
global company partnerships all over the world even though it is not in their research 
and development (R&D) pipeline. They have been able to put together a brain-
imaging company that spun out of Harvard, which also has operations in Israel and 
other countries and is addressing the unmet medical needs of people with head 
injuries sustained during sport, especially soccer. FIFA actually held a conference to 
discuss these unmet medical needs.  There is clearly a need to diagnose head 
injuries in sport better, so this is a high-visibility R&D initiative and the initial 
investment was $50 million.  
In summary, biotechnology is the vehicle to feed, fuel and heal the world, but the time 
to act is now, because we are talking about technology which, if one waits too long, is 
going to become outdated.  One cannot think about it too long in terms of technology 
development or investments.  These three issues that we have outlined here are the 
issues that are urgent: feeding, fuelling and healing the world.  However, one also 
has to recognise that there are no borders anymore.  Brazil is competing with India 
and China, and South Africa is too.  One has to choose one’s partner; one has to get 
it done.  The main driver is that all one’s investments and innovation are an engine 
for long-term exponential economic development. We all know that when we create 
circumstances for talent development, when we put students through masters’ 
programmes and PhDs, the salaries that the students are going to be able to secure 
for themselves, their families and their communities are going to be very different.  
This thus brings about exponential economic development.   
 
What has helped Brazil is re-alignment between the public stakeholders, BNDS, the 
Ministries of Science and Technology, Health, Industry, Trade and Commerce, for 
this initiative towards the growth of an innovation-based economy.  This has 
undoubtedly played a vital role in the development of the industry.  
 
If one wants to be global player, if one wants to be an innovator, one needs to act like 
one.  One has to integrate the various elements of an innovation-based economy into 
working practices.  Brazil is extremely bureaucratic.  For instance, a study is being 
done in partnership with the National Cancer Institute. It is a sequencing study to 
understand the prevalence of the mutation. It is non-invasive, we are not extracting 
blood from patients; we just need authorisation to use a piece of the tumour that was 
removed,  but just to get the authorisation we have been waiting for a very long time. 
And while we wait science is moving, technology is moving forward and our 
competitors are certainly getting it done faster, so such challenges have to be faced 
head-on in order to be globally innovative. Regional challenges have to be 
addressed.  We have to be transformative. To integrate some of these key elements 
of the global bioeconomy into the workplace, the first requirement is an 
entrepreneurial culture.   
 
Recognising the value of IP was a turning point for Brazil. Before the adoption of 
TRIPS and IP policies, there was no bioeconomy. That is the case for health care, for 
life sciences and for bioenergy, which is an extensive area with huge competition, for 
example, enzymatic processes with extraction of energy from cellulose: that is worth 
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lots of money and that is biotechnology for you. If you are developing it you have to 
protect it.   
 
Venture capital is key; acknowledge the fact and face the reality that there is risk. 
There is technology risk, market risk, and investment risk.  Are you going to just sit 
and watch? We have to recognise and manage risk.  Risk is manageable.  When one 
talks about risk one also has to be flexible, so choose to partner with the best.  If you 
are going to do technology transfer, work with the best, but be flexible. One of the 
practical things about the Brazilian law changes, exempting the tender system for 
example, was the ability to have up-front transparent dialogue and negotiation 
between the private and public sectors.   
 
 
SESSION 2:  PRESENTATIONS AND DISCUSSIONS 
 
 
2.1   National Biotechnology Strategy (Ms Glaudina Loots)  
 
This is a policy framework to create incentives to grow the biotechnology sector.  
Under the 2001 Biotechnology Strategy, innovation centres were established: 
BioPAD, Cape Biotech Trust, LIFElab and PlantBio, plus the National Bioinformatics 
Network and the Public Understanding of Biotechnology Programme. These 
biotechnology incubation centres created several platforms, spin-off companies as 
well as commercial prods and services, promoted knowledge of biotechnology, IP 
management and commercialisation, and improved public understanding and 
awareness of biotechnology. 
 
“Bioeconomy" refers to activities that make use of bio-innovations, based on 
biological sources, materials and processes to generate sustainable economic, social 
and environmental development. It provides an economic engine for the new 
economy, which will in turn provide a basis for future growth.  
 
Science-based "biosolutions" can be used to:  

 manufacture high-value protein products such as biopharmaceuticals 
and vaccines; 

 produce biofuels; 
 improve and adapt crops; 
 remedy industrial and municipal waste; 
 reduce production costs; 
 reduce environmental impacts; 
 improve the quality of products; and 
 improve the performance of a range of economic sectors.  

 
In order to do this the following are required: 

 Establish a coordinating committee to advise, guide and monitor 
agricultural innovation. 

 Establish a network of agro-innovation hubs that enhance technology 
transfer and extension. 

 Determine strategic projects. 
 Undertake crop/livestock improvement both for biotic and physical 

stresses associated with climate change (including indigenous crops). 
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Three specific sectors of the South African bioeconomy are not static and may 
change over the course of time:  
 
1.   Agro-processing initiatives (agriculture) 
 An integrated food and  nutrition research programme  
 Animal vaccine capabilities; for example horse sickness vaccine  
 Energy-crop initiatives  
 Biocontrol and biofertilisers 
 Aquaculture 
 Soil conservation 
 Water resource management 
 Building of high-value skills and capacities to enable agro-innovation 
 Co-funding initiatives for innovation 

 
2. Health strategic interventions 
 Develop improved therapeutics and drug delivery systems to address priority 

diseases.  
 Develop new and improved vaccines and biologics. 
 Develop improved diagnostics. 
 Develop improved medical devices. 
 Build clinical research and development capabilities.  
 Establish pharmaceutical manufacturing. At present we have 3.3 million 

people on antiretroviral (ARV) treatment and we are dependent on Indian 
companies for the bulk of these medicines. 

 Funding of masters and PHD students should not be in our jurisdiction; that is 
the National Research Foundation’s mandate.  

 
3. Strategic industrial and environmental biotechnology programmes  
 Accomplish integration. 
 Strengthen and develop bio-prospecting capacity and capabilities. 
 Strengthen local bioprocessing capabilities. 
 Develop integrated bio-refineries from bio-based feed stocks. 
 Strengthen wastewater research, development and innovation. 
 Strengthen waste research, development and innovation. 
 Ensure synergies with enabling and emerging technologies.  
 Establish an advisory committee for industrial bio-economy. 

 
 
2.2 An Analysis of the 2001 Biotechnology Strategy: A private sector 

perspective (Dr Neville Comins) 
 
The Biotechnology Strategy of 2001 was the first to be developed under the concept 
of a National System of Innovation and in this way was ground-breaking.  However, 
we must ask a number of key questions. Firstly, what have we learnt from it over the 
years and secondly, how much of that learning has gone into the current thinking? 
Strategies are something we do extremely well in South Africa, but a strategy is only 
as good as what one does with it.  So what did we do with the 2001 strategy, what 
did we learn from it and where do we go from here? The approach I have taken is 
based on the following framework: 
 Strategy 
 Implementation 
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 Actions 
 Outputs 
 Review. 

 
Firstly, let us look at the strategy process. What we have just heard about Brazil was 
the dynamic role played by entrepreneurs and business people.  When we put our 
team together to look at the biotechnology subject, which is a knowledge-based one, 
we choose the team predominantly from the academic and R&D sectors. Why do we 
leave out the business people?  Is it because they get in the way or they ask different 
questions? The document in 2001 specifically stated that this strategy was primarily 
aimed at government, its associates and institutions, including public sector funding 
agencies. Then each sector of the strategy was divided into categories that were the 
primary means by which ‘government’ could influence the development of 
biotechnology. What would you feel like if you were a business person or 
entrepreneur reading that strategy? You would put it down because it does not apply 
to you! 
 
The stated intent of the strategy was to make a ‘significant contribution to national 
priorities’.  Thus, investing in biotechnology R&D must be based on an explicit 
national goal of selecting projects and commercialising these in both local and 
international markets. Did the strategy focus on this? Indeed, there was 
acknowledgement in the strategy document that there was an unfocused approach 
and a low level of commercialisation. There was poor interaction and poor networking 
among knowledge generators and users. There was the idea of lack of critical mass - 
all the classical things. The strategy was supposed to meet national imperatives, job 
creation, rural development, crime prevention, human resource development, HIV 
and AIDS, ultimately leading to economic growth. However, we have to decide what 
we are going to do. What are the real objectives among all these issues?  
 
The strategy does examine a number of case studies on the approach to 
biotechnology in Brazil, Cuba and some other countries.  Clear emphasis is given to 
the benefits of creating focus in the programmes with specific defined priority outputs. 
In the South African strategy, however, there was a lack of such focus.  
 
Looking now at the ‘implementation’ of the strategy, one of the main 
recommendations was the creation of an NBAC. This structure had a specific role of 
focusing on national proprieties and promoting coordination. This did not happen until 
2007 when NBAC was created by NACI, so there was a significant gestation period 
before we had any sort of structure and even then, it did not serve the original 
purpose.   
 
In the interim, the BRICS - the Biotechnology Regional Innovation Centres - and 
other interventions around human resource development were created, but without 
the proposed oversight function in place. In addition, the strategy did not include 
significant recommendations on efforts to generate an industry for them to work in, 
nevertheless they were implemented! The only industrial opportunity in the strategy 
was a proposed intervention by the Department of Trade and Industry (DTI) to try to 
attract foreign investors, anchor investments. The one challenge with that approach 
is that one needs to have something on offer. Investors only come when they see the 
‘cookie jar’, so unless one has a cookie jar, the investors are going to say, nice 
climate, Cape Town looks nice, competes with Rio - but that is all.  
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Looking further at the recommendations of the strategy, we did say we were going to 
create biotechnology industries, but at the time of writing there was only one listed 
third-generation biotechnology company, so we had a fairly small base to go from. 
Going deeper into the recommendations, there were nine interventions on policy and 
legislation, some of which I suspect are still on the agenda for the new Bioeconomy 
Strategy. A further four were related to enhancing international cooperation for 
intervention and financing, two more to new and innovative financing, one to ethics 
and a further two to public understanding. These involved a number of different 
government departments - the same ones still mentioned in 2013. ‘Specific 
responsibilities’ were assigned to those departments. The question is: what was the 
driving mechanism for achieving success and who was coordinating it?  
 
Moving now to the ‘actions’ stage, how does one get people to come on board? 
Thirteen years later there is still no implementation plan, and there never was one. 
The plan in place for marketing and technology focus was extremely vague. If one 
does not know what one is going to be doing, one cannot write the implementation 
plan. No time lines were specified because the advisory committee was not 
appointed and there was no governance structure to coordinate and focus activity.  
Why was the decision taken not to appoint the NBAC at the outset? Thus most of the 
recommendations remain just that. 
 
One of the most important steps, before contemplating a new strategy, is that of 
‘review’. How many reviews did we do on the BRICS? What exactly did we learn? 
How can we implement better ideas when we actually do not have a history of what 
happened? Is it too late to find out what happened? If we went to each of the 
companies that were funded by the BRICS, found the people and asked them for 
their experience, we would probably learn more about what to do in the next decade 
in a day than we will in five years of re-inventing the wheel. We should have been 
going through a clear cycle but instead of completing the learning, we are actually 
starting another cycle. How many mistakes are we going to repeat? Do we have the 
resources in South Africa to tackle that whole new strategy as described or does 
somebody really need to sit down with a careful mind-set of saying what the most 
important things are: prioritising, looking at capacity, looking at the resources to 
demonstrate the power of biotechnology.  
 
Hindsight is 20/20 vision. It is easy to look back and be critical. We did many things 
wrong and one of these was not to do a thorough review.  Review and learn, I would 
say, should now be the most important conclusion. The 2001 strategy really was a 
valiant effort. It came at a time when there were no other strategies. It was the first 
and it was a great effort. It, however, did not define a focus and its analysis seemed 
to think that government was the only barrier that it needed to overcome. However, 
the real question will be, if one analyses it, would business invest in that strategy? My 
answer is no. The question about the new strategy is: will businesses invest in that 
now?  
 
An interesting example from which to learn is the Philadelphia Science Centre. They 
have a physical structure and they have some universities attached. They also have 
a system where there is a pull-out from those universities at an appropriate time in 
the R&D to move into a cycle of product development. What is important about this is 
that the science centre is a partnership of 34 institutions; they are all active 
participants in its success. In South Africa a partnership of 34 institutions would be 
very difficult to contemplate. All people working at that science centre know exactly 
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where they fit in, and into which stage of the development. So the one lesson, which 
has been repeated many times, is that this is a multi-disciplinary field, one needs 
cross-linkages; people need to put their minds together. The Science Centre 10 
years after creation was turning over $5 billion a year from start-up companies that 
had spun out of the 34 institutions. Where in Gauteng is our equivalent of the 
Science Centre; where in Cape Town; where in KZN; why can we not collaborate? 
Another lesson is the tools as were described from Brazil. They look at the whole life 
cycle, including the tools and finance available at each stage. So I think the point is - 
if you are going to adopt the new strategy, you as a scientific community must make 
up your mind that there will be no solo operations. You are going to work together to 
meet specific goals. In Brazil’s case, pulling people together to meet objectives was a 
fundamental goal of their innovation system. We simply have not got there yet and 
biotechnology could become a very good role model for other sectors.  
 
 
2.3  DTI Policy for Pharmaceutical Industry (Ms Claudy Steyn) 
 
There is a need to ensure we are positioned for the future. 
 
Challenges: Lower prices and falling exports of platinum, minerals and metallurgical 
commodities; rising costs of imports of crude oil and refined fuels. There is a 
structural imbalance – South Africa exports minerals and low-processed metallurgical 
commodities, and imports technology and labour-intensive products. 
 
The South African gross domestic product growth slowed down in the third and fourth 
quarters of 2012. It is necessary to grow the economy at 6% p.a. to keep pace with 
the global economy, reduce unemployment and create jobs for new university and 
college graduates. 
 
There is a deteriorating trade balance (-R117 billion for the 12 months of 2012). 
Medical products, pharmaceuticals, medical devices and medical diagnostics are the 
fifth largest contributor to the South African trade deficit.    
 
DTI’s industrial policy focuses on high value-adding and on hi-tech, including 
pharmaceuticals, and on job-intensive sectors of the economy, such as agro-
processing. 
 
The South African pharmaceutical market was worth US $4 billion in 2012, the 
largest in Africa, yet it is only 0.4% of the global market by value, and 1% by volume. 
ARVs are the only segment of the market where South Africa is the world’s number 
one, attracting local and foreign investment. We have 25% of the developing world’s 
ARV market. 
 
There is increasing dependence on imports. South Africa lacks innovation, although 
in the chemical sector it has home-grown intellect. 
 
The South African IP system and policy are not informed by other national policies 
that seek to address national objectives (such as health care, economy, education, 
agriculture, arts and culture, protection of the environment and bio-diversity etc.). 
There is no coordinated approach to IP matters by the various government 
departments and other organs of state. 
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This makes it difficult for South Africa to have a common approach internationally 
and to extract benefits from the IP system. 
 
Objectives: 
 To complement other progressive economic national policies 
 To encourage coordination within all spheres of government 
 To encourage the IP policy to interface with all sectors of the economy 
 To influence regional and international formulation of treaties in the best 

interests of South Africa. 
 
There is a need to create the necessary infrastructure and incentives for patenting. 
In South Africa a patent is granted for 20 years from the date of publication of 
acceptance of the application in the Patent Journal, with no provision for extension.  
Generally a patent may only be enforced nine months after it is granted. 
 
A patent can only be challenged after it has been granted – there is no provision for 
pre-grant opposition.  A patent may be challenged at any time after the grant, by any 
person, on the grounds that the invention was not new at the date of application or 
that it was obvious.  The Patents Act (Chapter 10, articles 61 to 64) also specifies the 
formal grounds on which a patent may be revoked, such as incomplete disclosure of 
the invention, insufficient clarity of the claims, fraudulent or false statement or 
misrepresentation in the application.   
 
The Court of the Commissioner of Patents is the court of first instance in all patent-
related matters.  The Court decision can be appealed, with leave, either to a 
provincial division of the High Court and thereafter to the Supreme Court of Appeal, 
or directly to the Supreme Court of Appeal. 
The South African patent order is often dubbed as a “weak patent system with strong 
enforcement”, as the substantive examination of patent applications is not carried out 
by the Companies and Intellectual Property Commission; a South African patent is 
intrinsically vulnerable.  
 
The grant of a South African patent does not guarantee that the invention is new or 
non-obvious, that the patent will be valid in other jurisdictions, that the patent cannot 
be revoked, or that the exploitation of the invention will not infringe on existing 
patents in South Africa or elsewhere. 
 
Big question 1:  
Does South Africa have the capacity to examine 10 000 patent applications per year, 
starting from examining pharmaceutical and biotechnological/life science patent 
applications? Is this an opportunity for academia? 
 
Big question 2:  
Should the South African IP policy encourage compulsory licensing of medicines and 
biotechnology inventions? 
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SESSION 3:  PRESENTATIONS AND DISCUSSIONS 
 
 
3.1   The Six Nodes of Innovation (Dr Antonel Olckers) 
 
The word “innovation” probably means different things to different people. The word 
innovation is one of the most ill-used in our current vocabulary, not only in South 
Africa but internationally. If we are talking about a bio-economy, something that 
generates benefits or money1, we need to make sure that the word “innovation” 
means the same thing to all of us. What do we mean by innovation?   
 
Innovation is often linked to another buzz word, the “knowledge economy”. This term 
is incorrectly used in a manner that implies we want to sell the actual primary source: 
the knowledge - which is not the case. Hence it is better described as a knowledge-
based economy, since the notion is not to sell the actual knowledge, but products 
derived from it. The logical flow is that one progresses from knowledge to 
understanding (which is a different skill), to insight and then deconstruction. 
Generally if one can deconstruct, one has the skill to synthesise, and if one can 
synthesise new things, an invention has been made –with the requirement that the 
outcome is novel. 
 
Once an invention is made, novel IP (intellectual capital) has been generated and 
one wants to translate it to market capital (money). Innovation only comes about 
once the product is traded in the market. Innovation thus happens at a very specific 
point – literally when the novel product is traded in the market. Before that point it is 
not innovation. Innovations thus make money and drive the economy. In short: 
“Inventions cost money, innovations make money”. If we only invent in South 
Africa, we are not making money and creating benefit - we have to innovate! Who 
innovates? Generally researchers invent and entrepreneurs innovate because it is 
only in the entrepreneurs’ sector that the money/benefit materialises.  
 
Who operates this translation mechanism that we put the invention through in order 
to derive the benefit/money?  It is not the public sector, neither is it the academic 
sector, it is the private sector. Yet in our 2001 Biotechnology Strategy we did not 
recognise or articulate it as well as it has been done in the new Bioeconomy 
Strategy. If we want to translate our knowledge to ultimately turn the economy (with 
trade), we have to be realistic about it. The time, cost and complexity increase as one 
progress from knowledge to innovation. Fortunately the potential return on 
investment also increases after each phase that is completed. In this economy there 
is a clear relationship between risk and reward. There cannot be reward without risk, 
and as a country we need to embrace that risk.   
 
According to IDEO, the world's leading innovation company, innovation only happens 
when the viability, the desirability and the feasibility resonate. Good innovations 
(products in the market) thus only come about when they are desirable, viable and 
feasible.  
 

                                                           
1 By using the word “money” both “benefit and/or money” are implied. By using the word “product” both 
“product and/or service” are implied.   
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What is innovation? The six nodes of innovation encompass the following; 
concept/idea, research, development, productisation, manufacturing and 
commercialisation. Only after traversing all six these nodes in the innovation network 
can our innovation generate money in the market.  
 
Innovation is not a linear process, or a cycle, but a network or a system; an 
innovation eco-system. It is a network where all the nodes are linked; it is not only the 
concept and the research that are linked. The traditional flow through the six nodes of 
innovation has been: concept, research, development, productisation, manufacturing 
and commercialisation - but this is not the only path through this network. All the 
nodes in the innovation network are linked. The flow of information in the innovation 
network is not one-directional. Information flows from each of these nodes to all the 
other nodes. For example, during productisation new ideas are generated, which are 
fed back to the “ideas” node, or a marketing edge is identified, which is fed through to 
the “commercialisation” node. This is not to say that the traditional path through the 
six nodes can be ignored, or that information does not flow via that route, but we 
have too often believed in the past that it is the only route, with one-directional 
information flow.     
 
Idea/Concept node: The input into the idea node is background knowledge or 
background IP. In this context the background implies the global arena, thus global 
background IP. As academics we think we only need to read the science papers, but 
that is only about half of the body of literature; science papers plus patents are the 
total background literature.  Knowledge implies all information that is relevant and 
that is associated with the idea. It is imperative that the knowledge must be of a high 
quality. Non-quality information is not only worthless, but causes damage because it 
skews our view of the actual facts. There is no compromise for quality. Therefore we 
need know-how, knowledge, understanding and insight based on high-quality data.  
Idea evaluation is the process whereby we evaluate ideas so we select only the 
viable ideas. When I started in the biotechnology sector I thought the challenge was 
going to be generating enough new ideas. I very quickly discovered that it is not the 
case in business; the challenge is selecting the good ideas and then backing them. 
In generating an idea, it is not that an idea pops into our heads today and tomorrow 
we start with research. There is an evaluation process of ideas that recognises the 
idea that is worthwhile to pursue. It increases the value of that idea until it is a mature 
idea that actually has innovation potential - potential to generate money in the 
market.  One has to determine what the market needs. It is great to ask the market 
what it needs - but it needs to be verified that what the market tells you it needs is 
truly what it needs. One needs to verify that the idea can indeed be taken through 
innovation and that it will satisfy the stated need in the market. The output from the 
idea node is a fully matured idea and in theory it is now ready to enter the research 
phase. The idea can be sold; it has value and can be traded. Potential investors can 
be attracted to it, since the process of idea evaluation has been successfully applied 
to it. The output of the idea node is thus a mature idea.   
 
Research node: The input is the mature idea. The process is the scientific method, 
because this is the only method that can guarantee a valid scientific result. Invalid 
scientific results do not attract investment, only valid scientific results do.  The output 
is a valid research result that has potential for development and can solve a 
particular problem.  
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Development node: The input is a valid research result.  Where further research is 
needed, applied research is undertaken. Here key aspects of the envisaged product 
are tested and of course there is risk involved - but risk is not unique to this node, it is 
inherent in all the nodes. We verify that the research result can actually solve the 
problem of the market. Here the research result is developed until it is identified that 
it will address the market need. This is done prior to sending the developed research 
result through to the next node. The output of this node is proof of concept. In fact, at 
the end of development, we know for the first time that the concept can actually solve 
the need in the market.  
 
We talk about “R&D” as if it is a single concept. It is not and each node implies 
different skills. Research and development often do not even happen in the same 
institution. With research, the input is a concept and the output is the valid research 
result. With development we arrive at the proof of concept, and for the first time we 
know that the solution can be generated for the market. This difference is critical in 
understanding innovation.  
 
One of the problems that we have in terms of innovation in South Africa is that the 
public, academic and private sectors are not talking to one another. This is one of the 
reasons for the confusion about the differences between “R” and “D”. When 
university professors were asked what they understood by R&D, they often answered 
that they did both, while they were actually only doing research. Private companies 
reported that they did R&D, when they actually only undertook development. It is 
therefore no wonder each sector thinks it does not need the other sector! The private 
sector thinks it can do all of this on its own and the academic sector thinks exactly 
the same. This perception is not true, it is false.  With the new Bioeconomy Strategy 
we need to recognise this false perception, correct it and move on.  
 
Productisation node: When we look at productisation, the input is the proof of 
concept, and the process is to transform this to a product. We literally productise the 
proof of concept – package it into a form that the market will take up. One cannot get 
to productisation with a potential product that has no market pull and think one can fix 
it later. The market will decide by itself when it is ready for the product – or has been 
made ready for it via a “sticky” advertising campaign.  If there is no market pull for a 
potential product, the “idea” should never have progressed to research.  
 
In productisation one has to ask the market, for instance, in what shape or form it will 
embrace the product, and also get professional design input. A simple drug example: 
should it be a liquid; a solid; will people rather prefer it as a tablet; does it need to be 
transparent or colourful, hard or soft; all of these aspects can kill a product if attention 
is not paid to them. It may be an excellent drug, but people will not use it because it 
tastes vile and they cannot swallow it. What is the output of this node? It is a 
prototype. This node is where the prototype is conceptualised and tested until it is 
ready to be manufactured. It is appropriate that the word “productisation” stems from 
“product”, as this is where we transform the “concept” to a “product”.    
Manufacturing node: The input is the prototype and one is now ready to make many 
copies of it. However, it is appropriate first to set up a pilot plant in order to address a 
plethora of manufacturing aspects. The new Bioeconomy Strategy also recognises 
the essential nature of pilot plants, since it is critical to manufacturing success. 
Following success in the pilot plant, manufacturing can be scaled up – one of the 
most difficult things to accomplish in this node: to scale up without losing quality. The 
challenge is even bigger when one out-sources part of the manufacturing and supply 
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lines, which is often the case.  The output is a fully manufactured product standing in 
the warehouse ready to be sold. It is ready for launch into the market.   
 
Commercialisation node: Commercialisation is not innovation; innovation is the 
network. In commercialisation one introduces the manufactured product into the 
market via a business process, which involves among others pricing, marketing, 
packaging, sales and distribution. The business model may be one of many, e.g. self-
distribution or franchising. Packaging is a critical aspect in this node. Many 
successful products lose out in the market, or penetrate the market too slowly, 
because of packaging. What is the output of this node? For the first time there is 
money (or benefit) on the table. What started as a concept is now truly an innovation 
– it is traded in the market.  
 
The innovation network, with its six nodes, is clearly not a pipeline or a cycle.  It is a 
network that seems somewhat unorganised or even chaotic at times, but is 
nonetheless a very dynamic process. Sustainability is key in all the nodes of this 
network. 
 
There are outside factors that also have an impact on innovation. The IPR Act of 
2008 is forcing scientists in this country to become aware of IP. We cannot have a 
healthy system of innovation in South Africa without IP awareness!  Legislation is 
critical, since in its absence fly-by-nights are advantaged and the vulnerable public is 
exploited. Ethics are central to innovation at all levels. If one compromises ethics at 
any of the nodes, it contaminates the entire innovation process.  Finally, the private 
sector will not participate or invest without some form of certainty: we are not averse 
to risk but at least want to know that success is one of the ultimate options of our 
investments. 
 
Inventions cost money and we need to be realistic about it. If we want to make 
money and derive benefit, we have to commercialise our inventions.  Without it the 
potential of the invention is lost, products will not reach the market and our economy 
will not grow. The people of our country will see zero benefit from our investment if 
we do not allow our inventions to progress through the entire innovation network. We 
thus have to nurture the entire innovation network with funding support but also with 
vision and leadership. 
 
 
3.2   Setting Up a Vaccine Industry (Dr Morena Makhoana)  
 
Vaccines do not solve all health care problems; however, they are a fundamental 
pillar of any government programme. All governments have what they call an 
expanded programme on immunisation; some of them call it differently but it is a set 
programme in which they have invested. With vaccines we can add more, sometimes 
by adding combinations, because as we discover new vaccines we want to prevent 
more diseases. Very few will be like smallpox where one ends up not actually having 
to use it.  
 
Although governments may not always have the budgets to take care of all of their 
vaccines, this is what keeps the vaccine industry alive, as the impact is so 
demonstrable.  We are part of the pharmaceutical world but we need to remind 
ourselves to what extent vaccines are different.  In terms of targets, they focus mainly 
on prevention and not necessarily on treatment, even though going forward there are 
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therapeutic vaccines in the pipeline for particular cancers and other diseases. 
However, these will take time. 
 
Government is the central purchaser and the level of acceptance of side effects is 
much lower than for other types of injections. One usually injects vaccines into 
healthy infants compared with somebody, for instance, in an intensive care unit (ICU) 
being treated for a life-threatening disease. If ICU patients are injected and have big 
red marks on their arms, no one will be perturbed. They will ignore it if it helps them 
to get better. However, with vaccines one takes infants and they come out with what 
we term a mild reaction, but this can become a major issue as to what the vaccines 
do. The level of acceptance of side effects is thus low, especially among mothers 
who feel the pain on behalf of their infants.   
 
We deal with biologicals, therefore the manufacturing process is a lot more complex 
than with chemical pharmaceuticals. The regulations are a lot more complex where 
one cannot mix particular processes, so the investment is high. One must understand 
that whenever one sets up an industry, which is what we think government was trying 
to do when it set up Bio-Vac. Although it forms part of the pharmaceutical 
manufacturing landscape, one is essentially setting up an industry requiring 
regulatory authority. We must explain this to the Medical Control Council (MCC) in 
that it will have to put its stamp on it first before any other regulatory authority comes 
and inspects it. That is quite daunting for some regulatory authorities.   
 
Establishing a vaccine industry means prices should go down as volumes go up. As 
Bio-Vac we have been setting up vaccine manufacturing, but the world is moving on, 
it is not waiting for Bio-Vac. That is something of which we need to be cognisant. Our 
costs are going up, there is regulation and skills are changing. Meanwhile the world 
is moving on and prices are going down.  So if one thinks of producing a product 
today, what is the demand going to be in 2018? These are the realities of the world 
we live in. 
 
Part of the dilemma is that many vaccines are targeted at children, and when one 
works with children one is not looking at the total population, but at the number of 
births.   So as we set up and think of innovation, we also need to be realistic about 
what is happening globally because we are not the only ones who are thinking of 
setting up a manufacturing facility. As the world is moving on and has gone probably 
one or two steps ahead, how does one catch up? Does one niche oneself or become 
broad?  There is a need to work with government institutions, product development 
partners and multinational companies that are aiming to tap into the emerging market 
and assist as part of their development framework.  That is quite important in terms 
of how we look at things going forward.   
 
When Bio-Vac was set up, it was idealistic. We needed to do everything from 
research right up to the customer. It is good to dream, because at least it gets one 
started, but that is exactly where we are now. We are on the eve of commencing 
vaccine manufacture. If there had been no dream, if we had waited for the ideal 
bioeconomy strategy, we would not be where we are now.  However, we need to be 
realistic. We do have some research capacity, but we still need to collaborate. 
Looking down the value chain does not just set it all up and everything goes right. 
There are many underlying things that we have to set up and if they do not exist, and 
if we do not obtain revenue, then we will only be putting up bricks and mortar. We 
need to set up quality systems, things that we cannot necessarily copy and paste 
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from pharmaceutical manufacturers. Some things one needs to adapt for oneself. 
Where does one get the skills to do the analytical side of development, good 
manufacturing practice within the biological framework, quality control? 
 
An interesting point is the animal testing element where every batch of vaccine that 
enters the country needs to be tested. Some of it is laboratory testing and many of 
the tests use mice, but these tests need to be done independently. The 
manufacturers tests their vaccines before they send them to the country, then the 
MCC has what it calls a National Control Approach that tests vaccines independently 
before release. That adds another step, so if one has manufactured the product a 
while ago, one will only be selling it three or four months later and will be sitting on 
stock. One owes people money but does not know whether the vaccine will pass or 
not. One hopes that it will pass, because one did one’s own internal quality control, 
but this just adds another step to the process.   
 
We also work with multinational companies; we have recently signed up with Sanoffi 
Heber and we hope to sign up with others as we go along. This is mainly to plug the 
manufacturing landscape. 
 
There is potential in Africa but wherever one sets up a vaccine manufacturer (and 
this was stated recently by the United Nations Conference on Trade Development) 
one needs links and a regulatory framework. That is what is often missing on our 
continent.  South Africa is a little better than many other countries but we have our 
own challenges (and we can write a book about those!). 
 
So what does this mean for the future? There are all the vaccines that have already 
been established, such as those for measles etc., and then there are the future 
vaccines such as ones for HIV, TB and malaria. How can we plug into this gap? A lot 
of international work has been undertaken and the question is how we can fit in, 
because these are also South African-specific problems. Do we at Bio-Vac have the 
wherewithal for R&D to counter those problems? No, we do not, so we have to 
partner with others. What is important is to create a link with the client, with the 
Department of Health, with whom we must align because at the end of the day we 
need to make sure that we do not develop a vaccine that is not aligned.  Sometimes 
it is not easy but it is something that, with the help of other stakeholders, we need to 
do.   
 
QUESTION:  if you had to look at the vaccine industry and perhaps look at some of 
the challenges that you are facing, what would be your biggest current challenge? 
 
MORENA MOKHOANA: It is difficult to put them in order of priority but the first is 
funding.  Funding to maintain your infrastructure at the level that is required, and I'm 
talking about the international level that is required. This requires continual 
investment and this is just maintaining what you have, maintaining good 
manufacturing practice standards.  However, part of what we do as a public-private 
partnership we cannot ignore, we cannot simply be purely commercial and we need 
to look also at what is coming up in 10 and 20 years' time. Thus the innovation part is 
important and we need funding for that as well.  We have come a long way in 
experience and I think we are now at the point where we understand the global 
landscape. We are a lot more realistic and if we were to be afforded the money we 
now know where to spend it wisely. That is something that when we started probably 
was not as mature as it is now. 
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3.3 South African Case Study and Success Story – AzarGen 
Biotechnologies (Dr Mauritz Venter)   

 
I need to say that we are still on this journey. We have not made an exit yet so I am 
an aspiring bio-entrepreneur. I have not made money yet, so I want to tell you our 
story so far and the journey that we have been on with AzarGen.  
 
You must love what you do in order to make money out of what you love. This is very 
important. Do you have the natural ability to be an entrepreneur? You must be able 
to adapt to the situation and the uncertainty. One thing is certain, bio-
entrepreneurship is like any entrepreneurial endeavour; there are pros and cons but 
it is still a business and you need to make money out of it. You need to know whether 
you have the appetite for risk or you should rather go into a stable job – there is 
nothing wrong with that. With bio-entrepreneurship there are no guarantees, there is 
a lot of uncertainty. For those of you who are scientists, you would know that there is 
a lot of uncertainty in any project, but in bio-entrepreneurship there is something 
different, as you are now dealing with real (investor’s) money. Now you are going to 
have to tell the investors this is what we are going to do in theory, we think it can be 
done but that is where the uncertainty lies. You need to realise that if you are in this 
game you need to survive and you need to be able to tolerate that kind of 
uncertainty.  That is one of the lessons I have learned.   
 
How do you start? You may have an idea or a concept from scratch or you may be 
busy at university with a research project, which may be government-funded. 
However, for us there was no clear established route to follow, so we needed to go 
out and say who has done it before? We did a lot of research into who stood out in 
the world and the leaders in the field were Genentech, the first true biotechnology 
company in the world. They started in 1973 right at the beginning of biotechnology. 
We decided to use the route that Genentech followed as our model. 
 
It is quite simple: you start with an idea, you start your company, and you go through 
several trials in the middle obtaining funding, obtaining research results, which may 
be failures, so you go back, obtain more funding, get more research results, go back 
There can also be many directions on this side and that is a big challenge, especially 
for the funders and the mentors.  However, entrepreneurs need to understand that 
they need to succeed through this process - and we know that in biotechnology the 
periods are long. This is not a project started in a garage and the time periods are six 
years, eight years, ten years. You can either go into manufacturing, and you can 
keep on partnering, or you can go for a buy-out, a merger and/or an acquisition.  We 
have gone through all these models and we did a lot of analysis, but you know the 
saying ‘analysis paralysis’; you can keep on doing analysis but at some stage that 
analysis can cause you not to take a risk. There is a fine line between taking the risk 
and deciding when not to take the risk.  So at the end of the day we decided, “let's 
just start”.   
 
We registered our company in February 2003. We have a name, we have different 
strengths but what are we going to do and how are we going to do it? Are we going 
to offer a diagnostic service? Are we going to work on a project and sell some 
products? What are we going to do with our skills, our technical know-how?  So very 
early on we had to define our purpose and define how we were going to carry that 
out. The driver of this whole project was this one: identify and describe the problem 
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that you are going to solve. Thus we needed to find a problem that we wanted to 
solve, using our business. We needed to show how we were going to solve that 
problem before we could ask for money. 
 
I just want to re-focus on this because after six years, eight years, when you are still 
part of the team things can change. The team dynamics change, some people settle 
down, some say they cannot take the risk anymore. We had a lot of heated 
discussions around our table, but this is the core: all the team members needed to be 
aligned with the overall goal. What helped us a lot in this venture was that every time 
we would ask ourselves what was in the best interest of AzarGen, Should this 
decision be taken? So what are we going to do? We tried a few things, we offered 
diagnostic services for citrus farmers, and we went into negotiations with some 
agricultural prospect funders, but at some stage we had to sit down and say: “Let's 
be realistic. If we are going to put our time and effort into this, we've got to make it 
worthwhile.” So we decided that we would determine the sector in biotechnology that 
demands the highest capital and risk, but offers the greatest reward - and that is the 
bio-pharmaceutical sector.  We then had to determine how we could align this with 
what we could do. So we started searching for a way we could enter this market. 
We thought that although we were not sure about bio-pharmacy, this could be how all 
vaccines might be made in the future and we decided that this was what we were 
going to do. We would use plants as bio-factories to express recombinant human 
peptides and proteins of high value.  Now we knew what we were going to do, but we 
needed to decide how we were going to do it and at which stage of the drug 
development process.  We decided that we would focus on the first, “higher risk” 
discovery phase.   
 
A simplified layout of our plan: We are developing a platform using exceptional 
synthetic biology techniques to express our compounds of interest in plants. We will 
do the characterisation, small-scale, pilot-scale isolation, and then go for a scale-up. 
We plan to exit after pre-clinical trials. That is the business model of AzarGen 
Biotechnologies.   
 
From the time we got our first funder in 2004, then again in 2009, a lot of refining has 
come into play. I now work full-time at AzarGen and we have reached our first 
milestone, which is the freedom to operate in the USA. Freedom to operate analysis 
was conducted by a US law firm and facilitated by the law firm, Edward Nathan 
Sonnenbergs, in South Africa. We are now working on the experimental side, on the 
research side.  We have learnt many lessons, one of which is business acumen. It is 
the business that will drive this company, not the ‘hot-shot’ science, because you 
need to show that you can solve the problem.   
 
One thing is certain, biotechnology is not a conventional business. You cannot 
compare it to IP started in a garage. You need a lot of support, a lot of infrastructure 
facilities. You need to negotiate with academics at universities, with technology 
transfer offices. You need to build relationships and collaborate; it is an ongoing 
process.  For us at this stage in South Africa we are pursuing the virtual model. In the 
virtual model we are a small team doing the core work with another team that can 
facilitate the IP management, a team that can guide us on the financial and business 
side and then outsource most of our research activities. The funders realise this, as it 
is crucial to have speed on one’s side.  So we are outsourcing many of our activities, 
either locally or in the USA, to get the job done. 
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You can aim for one of those scenarios such as a buy-out or partnership, but at the 
end of the day you need to know that your business model can change at any time 
and you need to adapt to that. I have always said that passion will allow you to 
tolerate this level of uncertainty, but I must tell you it does not help if you have 
passion alone, you need to have faith as well and be able to adapt to any situation. 
We cannot give up, especially in South Africa. 
 
QUESTION: Where is AzarGen’s actual laboratory work done? 
MAURITZ: We are renting laboratory space at the University of Stellenbosch. 
 
QUESTION: So it is done in South Africa. I wondered when you talked about work in 

America. 
MAURITZ: No, we outsource activities in America but we rent a laboratory bench 

and glass house space in Stellenbosch. 
 
QUESTION: Your intention is to exit via an acquisition or something like that and you 

have started the process of promoting yourself. What has happened in 
that line? 

MAURITZ: Yes, that is the advice from our IP lawyer and there is the question 
about pitching ourselves to investors at this stage. But we are staying 
below the radar; we want to stick our heads up at the right moment and 
it does not help now to go out and tell what we are doing and then we 
get people interested and they come here and they see that we have 
developed technology, but not at a significant (commercially viable) 
level and then we have lost their interest. We want to be ready on the 
IP side and the proof of concept side.  What we are doing is having 
discussions with law firms in the USA about just what the IP landscape 
is at this stage, how we should go about it and then at what stage we 
should stick our heads out and start talking about partnerships. 

 
QUESTION: How are you going to recover the money you put in? How will you 

prove its worth? And how do you intend to manufacture your product? 
MAURITZ: To answer your first question: to help investors make a decision to work 

with us, we had to present similar examples of 
pharmaceutical/biotechnology merger and acquisition deals. With most 
of them the deal offered three, four, five or even more times the return 
on investment (ROI). However, usually the deal value mentioned is 
known as the “headline deal”, but that is not the money that one will 
initially receive. The overall headline deal usually consists of an upfront 
cash payment (5% to 9% of total deal value) followed by royalty 
payments. However, in the bio-pharmaceutical sector, with so-called 
blockbuster drugs, the ROI is usually a lot higher than the initial 
investment/s for development and clinical trials.  Because of the long 
drug development process and patent protection for only 20 years, drug 
companies usually receive ROI in the last five to eight years of 
marketing the drug prior to patent expiration.  With an average cost of 
$1,3 billion to develop a drug, some pharmaceutical giants such as 
Pfizer can cover those initial development costs with a blockbuster drug 
such as Lipitor that brings in more than $1,3 billion per annum. There 
are a few other examples of blockbuster drugs that produce a 
significant ROI.  However, here in South Africa we cannot compare with 
the Big-Pharma model, developing novel drugs from bench to FDA-
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approved.  We have targeted the discovery drug development phase 
and aim for an exit after pre-clinical trials. We believe that such an exit 
deal will offer ROI in South Africa. This is a long-term commitment and 
the goal is to secure investment, not only for the current R&D phase, 
but also for the next phase of development prior to exit.  Therefore, in 
the biotechnology sector, one cannot settle for a “flash in the pan” deal.  
One needs to calculate the long-term risk and what the overall cost will 
be before one exits. Therefore, the entrepreneurs and investors need to 
be aligned on what it will take to cover all those costs. 
Your second question; with our current business model, we need to 
conduct FDA-approved pre-clinical trials and there are only a few 
institutions in the world that are FDA-accredited for pre-clinical trials for 
the disease sector that we are in.  Therefore, it would make sense to 
outsource our manufacturing, using a current good manufacturing 
practice-approved service provider followed by an FDA application for 
pre-clinical trials. This whole FDA process needs to be facilitated by 
FDA consultants. If this process was possible to conduct in South Africa 
it would be awesome, but at this stage it is not realistic and we are in 
the process to explore options on where in the world we are going to do 
it.  Our market currently is in the USA so we will probably target US 
companies to outsource our manufacturing and pre-clinical activities. 

 
QUESTION: I've got a technical question. What advantage does making your 

compound protein in plants have over other expression systems? 
MAURITZ: Well, for one the current expression systems used by, for instance, 

Genzyme are typically CHO cell culture systems and so there might be 
contamination, such as allergens or other animal-derived 
contamination. Then there is cost. Compared with putting up the CHO 
system, a plant system is predicted to be about 25% cheaper. There is 
also no contamination such as might be derived from a bacterial system 
such as the one Genentech has been using. With plants there are also 
the transient or transgenic options and you can play around quite a lot 
with the protein structure, but plant systems are still complex enough to 
give you a complex molecule versus micro-organisms such as bacteria. 

QUESTION: Can you define the yields of common proteins, or do these vary from 
protein to protein? 

MAURITZ: Yes, it varies and it is usually very low. It also depends upon the system 
you are using. If it is a transient system you can achieve very high 
yields, but because you are creating a new entity every time (every 
transformation event) it can become a regulatory complication for FDA 
regarding batch consistency. We aim to test our expression platform in 
stably transformed plants and although it may produce relatively low 
yields, it might still be worthwhile to pursue owing to the low 
manufacturing costs. 

 
QUESTION: For us to realise value we have to operate our IP outside the country. Is 

there any way to realise value back home? 
MAURITZ: Guidelines have been published recently in December on the IPR Act, 

which will influence businesses funded by Government.  This 
publication is the first of a series of guidelines (from our understanding) 
on how the IPR Act and government funding will influence the valuation 
of businesses locally and the effect for third party acquisitions.  As we 
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understand, specific government funding avenues might influence the 
exit deal and also the exit valuation. Although there are still many 
uncertainties regarding this process and the ultimate effect on the exit 
deal, especially to foreign parties, we aim to go ahead with our activities 
in South Africa and we hope to make a dent in the South African 
biotechnology sector. At this stage we hope that the Government will 
accommodate an exit deal as long as money will be coming into the 
country. 

 
COMMENT: This is a general comment on the unintended consequences of the IPR 

situation. Is the new Bioeconomy Strategy going to tackle these issues? 
You only need one case where the money gets completely obliterated 
to kill off any enthusiasm for our entrepreneurs to go for big stakes. We 
have a rule of trying to keep things at home in a global world and 
perhaps this is something that needs to be put into the strategy, as this 
could be fundamental in limiting where investment takes place and 
whether any entrepreneur is willing to operate in South Africa. Because 
the next thing is for that entrepreneur to get on an aeroplane and fly to 
another country where they do not have this restriction and that will be 
the worst possible scenario for South Africa. This issue could be 
catastrophic. 

 
 
3.4  Questions and Discussion (Open Floor) 
 
COMMENT: I would like to reflect on the key messages that we heard, starting with 

Antonel. Regarding the six steps of innovation, her message is clear: 
there are nodes that are critical in terms of the working system of 
innovation; it is not a linear process but an iterative one.  Clearly from 
one of the diagrams that she drew it also gets messy and we have seen 
also from Mauritz's presentation that it is not an easy path. You get 
some money, you do some work, you achieve some success and you 
move on to the next stage. You have some failures and then you have 
to keep going back.  I think the key message that came out was the 
importance of IP both as an input and an output and I shall come back 
to that. 
 
We then moved on to Morena's presentation. For most of us the 
vaccine industry is perhaps one that we feel we do not understand that 
well. It is quite important to outline the differences between the 
pharmaceutical industry as we know it and the vaccine industry. Also, in 
terms of the markets, who is going to buy the product? It is quite clear 
that perhaps in the vaccines sector it is the government that is going to 
buy the products and therefore there is a need to align ourselves to 
understanding government strategy and government procurement 
policies. If government is funding these things, how does it then enable 
procurement down the line?  There are complexities in terms of the 
eco-system, the regulatory environment and the fact that we do require 
a lot of support along the way; for instance, the determination of the 
market in terms of the number of births as opposed to the number of 
people that could potentially have the illness and the fact that the more 
you get these vaccines out, the price starts to come down. 



25 | P a g e  

 
The key message that seems to come across is collaboration and the 
need to develop partnerships.  From Mauritz's presentation we 
captured the passion in terms of what really makes our entrepreneurs 
successful. Again we go back to the definition of innovation that Antonel 
gave: invention costs money, innovation makes money. Also the fact 
that in terms of those particular six nodes or steps in the innovation 
value chain you require different sets of skills and that is a very 
important message linking to those six steps: that it involves different 
sets of skills at the different stages. Mauritz's presentation also 
highlighted that in terms of putting together the team they had to look at 
the different kinds of skills that would be required to be successful in 
the market. 
 
The key message coming through the IP awareness is that you must 
know where you are going to make your money. You have to start with 
the end in mind and somehow determine where in that value chain you 
are going to make money.  We also see the message of outsourcing; if 
we are going to be doing virtualisation and outsourcing, then the issues 
around IP come in.  If one looks at the IPR Act, and perhaps this is one 
of the most important things concerning this particular piece of 
legislation, it is not different to Bayh-Dole. If you study Bayh-Dole you 
will realise that it does not allow for disposal of IP. Have a look at it and 
the question is, why should we ask for something different from what 
some of the global players are asking? 
 
The message from Gabriella was also the TRIPS Agreement. Look at 
the flexibilities of the TRIPS Agreement and the question is, are we 
utilising those flexibilities? There is a need for approval in terms of IP 
being sold off-shore so that somehow the value is realised. Somebody 
is able to capture what value is coming on board and the guidelines that 
NACI is putting out are becoming clearer in terms of the stage at which 
this should happen and the requirements one needs to articulate in 
terms of the IP going abroad.  We have seen the shift in terms of the 
Reserve Bank. Some of you would remember that about three years 
ago you could not move IP abroad. We have seen a shift in terms of 
our courts on determining how one can dispose of IP. Again there has 
been this realisation that IP is capital and therefore this is the disposal 
of capital. In terms of that particular piece of legislation in the IPR Act, it 
is important to be able to align all these other regulatory issues. 
 
It is important for the people who are looking at the Bioeconomy 
Strategy to take a very objective view of IP and also to look at what is 
happening globally. Let us not allow a few people to determine a 
particular path that is not going to be to the benefit of this country.  I 
think we have to take a holistic, long-term view. The solution must be a 
South African solution. We can take the lessons from best examples, 
not best practices. It is really best examples where we see them abroad 
and that is really where the Bayh-Dole also provided some best 
examples in terms of the IPR Act.   
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COMMENT: I think we should really be serious about what we can manufacture in 
South Africa. We should not let all manufacturing go ahead.           

 
COMMENT:  A comment on Neville's talk. I think a key criticism that we must take is 

that we have a government that is not very transparent. A key issue in 
the Biotechnology Strategy was that there was no implementation plan. 
The agencies were the BRICS and they drew up business plans, which 
were then vetted by the DST. There have been reviews of the BRICS 
and their projects, but these are unfortunately not in the public domain. 
This I do not understand. 

 
QUESTION: Regarding the Brazil model: this is one of the developing countries with 

a level of wealth. Is there any direct focus or deliberate link between the 
client and the developer, so products developed in Brazil will be 
absorbed? Not that there is a guarantee, but is there that link? 

GABRIELLA: There are no guarantees, but in some instances entities foster the 
biotechnology links themselves. So, for example, the two super 
biotechnology companies that were founded with the Brazilian 
traditional pharmaceutical shareholders, right after the dates of 
implementation, were already involved in the PPD. So you can say that 
there is a direct role of an important stakeholder, which is the Ministry 
of Health, for the production or the absorption of a next generation 
drug.  But the opposite is also true in the sense that, for example, the 
change of law that eliminated the need for tenders was actually a 
circumstance of technology because the Ministry recognised that it 
needed next generation technologies and that the previous tender 
system was not working. Therefore they did this in order to execute 
negotiations in a more streamlined manner and to bring those 
competencies to the country. It wasn't a push from the buyer, it was 
actually a push from the technology. There are some initiatives from the 
start that already come with the buy-in word from the government, as 
was the case with these two. This is all public information. These two 
super Brazil biotechnology companies started with purchase contracts.   

 
QUESTION:  I would like to know how Brazil is able to compete with the North 

American and European markets, considering that it is a developing 
country. My concern is, do you have the skills to compete? My second 
question is, if you do not have the skills, how are you making the 
market find skills to help you? 

GABRIELLA: Great question! How do we compete with more developed countries? 
This comes back to something that was said here but with which I 
disagree: that the value of a South African company, for example, is 
greater in the USA or other markets than it is here. This goes back to 
the fact, which has been demonstrated by concrete actions, that the 
value of innovation today has no borders. So yes, Brazil can compete 
with more developed markets and one example is the fact that 
Monsanto, which is one of the largest multinational companies in the 
world, purchased two Brazilian start-up companies for a significant 
market value.  What we see happening in the world today is that it does 
not matter if you have new molecules in South Africa, if you have true 
innovation in South Africa in my view that innovation will be valued at 
top currency wherever it is coming from, here or Brazil or India.  We 
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don't have all the necessary skills in Brazil to compete in all the 
segments of the production chain; we have gaps in bio-manufacturing. 
The company that I mentioned, that has an FDA-approved orphan drug 
eligibility status, is actually manufacturing in the USA. But what is 
wrong with that? You have to accelerate your research efforts, but you 
don't need to recreate every single step. You need to bring in as much 
key technology as possible to reduce your foreign dependency, but the 
bottom line is that you need to accelerate the research and sometimes 
you have to outsource. The example that Mauritz just gave is called Vit 
Co’s, virtually integrated pharmaceutical companies, as opposed to Fip 
Co’s, which was the old model of fully integrated pharmaceutical 
companies.  

 
 
SESSION 4:  WAY FORWARD AND CLOSING REMARKS 
 
4.1  Way Forward and Recommendations (Prof. Michael Pepper) 
 
Prof. Pepper thanked all participants and presenters for excellent contributions.   
There are two key documents with which anyone working in this space really needs 
to be very familiar, the NDP and the Bioeconomy Strategy (which has been in the 
making for several years). 
 
Important things that were mentioned were:  
 The importance of taking ownership. We need to take ownership of what we 

are doing and not sit back passively and wait for things to happen.   
  
 The Bioeconomy Strategy will accommodate just about everything that any of 

us wants to do. Its purpose, though, is not to make everybody happy, because 
you know you cannot please everybody all the time. Therefore it is going to be 
important to focus and prioritise in this strategy.  We need to undertake a 
market research survey, which has never been done in the three sectors with 
which the strategy deals, health, agricultural and industrial/environmental 
biotechnology, so that when the funding comes, we know exactly where to 
direct it. It is important that we do prioritise and that we do undertake some 
kind of formal assessment of where the key opportunities are in this sector. 

  
 Incentives. The speaker from DTI mentioned that the pharmaceutical 

manufacturing base has been eroded and that 37 manufacturing plants closed 
down between 1995 and 2005. Many, if not most, of those companies were 
involved in the synthesis of active pharmaceutical ingredients (APIs) and in 
closing down those companies we not only lost all the revenue that came from 
them, we also lost 6 500 jobs. However, we now also have to import all our 
APIs and this contributes very significantly to our trade deficit.  We need to 
look critically at the legislation and the IPR Act, as well as many other pieces 
of legislation; the National Health Act, the Biodiversity Act, the Companies Act 
and the Genetically Modified Organisms Act. 

  
Part of the NACI Bioeconomy Project team’s goal at the moment is to look at 
the legislation critically to see whether it promotes or hinders the emergence 
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of the Bioeconomy Strategy. If we really see that there are things that are 
problematic, we have to do something about them. 
 
We need to pay more attention to incentives.  We are an emerging market, we 
are an extremely resourceful nation, and we manage to do a lot with very little. 
This speaks very well for what lies ahead of us. We recognise that we are in a 
global market and there are no borders to what we do, so we need to take that 
resourcefulness, combine it with the extensive natural resources that we have 
(we are perhaps the richest country on a square kilometre basis in terms of 
bio-diversity) and we need to look at the global market and see how we can 
capitalise on these resources, not only human but also natural.   
 

• Very important also is to accept that this field involves risk, so we have to 
accept risk.  We tend to be very risk-averse, but we need to embrace risk and 
manage it. We need to integrate it into what we are doing, to involve it in all 
the calculations that we make going forward.  It was very encouraging to hear 
that the DST is looking at setting up a venture capital fund, because as you 
know, there is virtually no venture capital in South Africa for biotechnology. 

 
We need to find ways of implementing the strategy; it is not simply a question of 
having a great document that reads well, that covers all the bases. We are going 
to have to work hard from here on and be proactive in making sure that the 
strategy can be implemented. Together with implementation goes M and E, 
monitoring and evaluation. We need to have constant monitoring and evaluation 
processes in place to make sure that as we apply this strategy, we are achieving 
the objectives that we set out to achieve in the beginning.  

 
 
4.2  Closing Remarks (Ms Kelebogile Dilotsotlhe) 
 
Ms Dilotsotlhe thanked the organisers of the programme. She also thanked each of 
the presenters for their insightful contributions: 

 Professor Michael Pepper for setting the tone at the beginning and 
helping to identify the way forward; 

 The Chairperson of Council, Dr Steve Lennon, who had one message: 
focus on the Bioeconomy Strategy and link it to the NDP. What does 
NACI have to do from here? The Council provides DST with credible 
policy advice on the bioeconomy and that is greatly assisted by meetings 
such as this; 

 Ms Gabrielle Cezar, who set the scene with those issues that are 
enablers, those that are disablers and those that create an environment 
conducive to venture capital and the innovation space. 

 
She continued to thank every speaker and participant and concluded by saying that 
the outcomes of the workshop would definitely assist NACI to shape and sharpen its 
policy advice to the Minister of Science and Technology. 
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 ANNEXURE A: ACRONYMS 
 
APIs   Active Pharmaceutical Ingredients 
AIDS  Acquired Immune Deficiency Syndrome 

ARV  Antiretroviral Drug 

BioPAD Biotechnology Partnership and Development 

Bio-Vac The Bio-Vac Institute 
BNDS  Brazilian National Development Bank 

BRICS Brazil, Russia, India, China, South Africa 
CHO  Chinese Hamster Ovary Cell 
DST  Department of Science and Technology 

DTI  Department of Trade and Industry 
FDA  Food and Drug Administration 

FIFA  Fédération Internationale de Football Association 

HIV  Human Immunodeficiency Virus 

ICU  intensive care unit 

IP  Intellectual property 

IPR  Intellectual Property Rights 

KZN  KwaZulu-Natal 
MCC  Medicines Control Council 

NACI  National Advisory Council on Innovation 

NBAC  National Biotechnology Advisory Committee 

NDP  National Development Plan 

PhD  Doctor of Philosophy  
R&D  Research and Development  

ROI  Return on Investment  

SA  South Africa  

TB  Tuberculosis 

TRIPS  International Agreement for Intellectual Property 

US  United States  

USA  Unites States of America 

  


	SESSION 1:   WELCOME AND OPENING ADDRESS
	1.1  Welcome and Introduction (Prof Michael Pepper)
	1.2  Opening Address by Chairman of NACI (Dr Steve Lennon)
	1.3.  The Brazilian Bioeconomy System: An international perspective (Ms Gabriela Cezar)

	SESSION 2:  PRESENTATIONS AND DISCUSSIONS
	2.1   National Biotechnology Strategy (Ms Glaudina Loots)
	2.2 An Analysis of the 2001 Biotechnology Strategy: A private sector perspective (Dr Neville Comins)
	2.3  DTI Policy for Pharmaceutical Industry (Ms Claudy Steyn)

	SESSION 3:  PRESENTATIONS AND DISCUSSIONS
	3.1   The Six Nodes of Innovation (Dr Antonel Olckers)
	3.2   Setting Up a Vaccine Industry (Dr Morena Makhoana)
	3.3 South African Case Study and Success Story – AzarGen Biotechnologies (Dr Mauritz Venter)
	3.4  Questions and Discussion (Open Floor)

	SESSION 4:  WAY FORWARD AND CLOSING REMARKS
	4.1  Way Forward and Recommendations (Prof. Michael Pepper)
	4.2  Closing Remarks (Ms Kelebogile Dilotsotlhe)

	ANNEXURE A: ACRONYMS
	FIFA  Fédération Internationale de Football Association


