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Challenges for a competitive 
synthetic biology in Brazil 

by 
 

Marco A. P. Lima 
Unicamp 
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Synthetic Biology: are we interested? 
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In 2012,  the CNI in partnership with Havard Business Review Brazil made a  
Workshop on “Bio-economy: Developing an Agenda to Brazil”. In the following  
year, they put together another meeting to present the report below: 

http://arquivos.portaldaindustria.com.br/app/conteudo_24/2013/10/11/410/20131011094912801299u.pdf 

National Confederation of Industry - Brazil 

Bioeconomy:  An agenda for Brazil 
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National Confederation of Industry – Brazil (CNI): Twenty-seven Industry 
Federations in the states and Federal District. Over a thousand associated 
employers unions and almost 100,000 industrial establishments.  CNI is the 
voice of Brazilian Industry. 
 
 
For analyzing the Brazilian scenario for bio-economy and for identifying 
opportunities and barriers, a field research included contribution of 369 
specialists, executives and other interested people.  A resulting document 
was presented in a “2o. Forum for Bioeconomy – An Brazilian Agenda” few 
months ago (October-2013). 
 
 
The document is aligned with the strategic map of the industry 2013-2022. 
 
 
CNI’s goal is that “this report will serve as a reference tool to broaden the 
discussion and action within the govern, academic and business levels”. 
 

Highlights 



A
t 

th
e 

in
te

rf
ac

e 
be

tw
ee

n 
 

Ph
ys

ic
s 

an
d 

Bi
ol

og
y 

 U
N

IC
A

M
P 

6 
MAPLima 

2014 
Fapesp-SP 

Highlights 
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Now we do not just understand  how life is coded.  
       We can also copy the code of life (cloning). 

Being able to clone, once we find the correct formula for a 
bacteria, algae or animal, we can reproduce it many times. So if we 
create a bacteria that produces a vaccine, it will be easy to 
produce several vaccines in a short period of time. 

The true chance, the accelerator key, came up few years ago. Not 
only we can read and copy the code of life, but we can also edit it. 
This means, following a replicable pattern, we can start to program 
cells, bacteria's, algae's, seeds to produce a broad range of 
products. This is the beginning of the industrialization of the life 
codes. 

Highlights 
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Highlights 
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The soybean case: Brazil X Argentina 

Some of you may think it is a dangerous business. Enriquez talks 
about the danger of not doing this:  
 
“If Brazil does not launch initiatives to training, investing, 
constructing partnerships, developing research for enhancing and 
applying these life codes in its universities and business, the 
country may face serious problems to keep competitive 
advantages in sectors like shoes, textile, fruits, grains, energy, 
chemical products, medicine, asthetics, information technology”.  

Highlights 
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Modernization of the regulatory framework. 

Increase investments in R&D&I. 

Densification of the scientific-technological 
basis. 

Expansion and modernization of the 
laboratory infrastructure. 

Encourage entrepreneurship. 

Dissemination of the culture of inovation. 

Convergent actions and critics for 
development of a Brazilian Bio-economy 
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•  Expand the provision of excellence in undergraduate and graduate programs, 
focusing on the three sectors of Bioeconomy. 

•  Create modern and multidisciplinary programs with curricula that involve areas 
such as biology, physics, chemistry, bioengineering and design, entrepreneurship, 
innovation, intellectual property and regulatory environment. 

•  Form a new researcher-entrepreneur profile, consistent with the demand for 
professionals in Bioeconomy, to be absorbed by the business sector, within a 
horizon of 15-20 years, so that an effective strategy to consolidate investments 
in infrastructure and human resources. 

•  Encourage partnerships between academic research groups and companies to 
develop theses and technological projects of interest to the market. 

•  Promote the creation of corridors of innovation in the three areas of the 
Bioeconomy, connecting the Brazilian centers of excellence and centers of 
excellence abroad. 

•  Increase the actions and international exchange programs such as Science 
Without Borders Program and sandwich fellowships, to acquire skills in specific 
and strategic areas of Bioeconomy. 

 

Densification of the scientific-technological basis. 

Propositions 
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•  increase government investments for the rehabilitation, upgrading and 
expansion of the laboratory platform in the areas of knowledge of the 
Bioeconomy. 

•  encourage use in multiuser character, and specialized equipment for 
strategic research centers to optimize local and regional investments in 
infrastructure. 

•  encourage the adoption of good laboratory practice to spread a new 
culture in the operationalization of academic laboratories. 

•  encourage the achievement of laboratory certifications within regulatory 
and international standards for the production of reliable research data, 
which may serve as the basis for the process of product development, 
resulting in a gain of time and reduction of costs. 

Expansion and modernization of the laboratory infrastructure. 

Propositions 

Chapter 5:  An agenda to Industrial Biotechnology. 

Chapter 6:  An agenda for Human Health. 

Chapter 7: An agenda for Primary Production. 
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CNI  sees the possibility and desires the inclusion of our country, through a 
(almost) new born bio-economy, in the very restrictive club of countries 
that produce high technology. This is a real opportunity! 
 
If you integrate this vision to 
 
1.  Brazilian sugarcane/ethanol industry platform. 
2.  Green/Sustainable economy. 
3.  Climate protection strategies. 
4.  Amazon incredible genomic diversification. 
 
 
We may have a very exciting and profitable Apollo (going to the Moon) 
Project. 
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Synthetic Biology:   
How can we, the scientific community, respond to this industry’s vision? 
CNI has given their suggestions for what they believe they need from us.  The 
suggestions seem quite reasonable. 
 
 
 
 
 
In what follows, I will discuss the following topics: 
1.  Do we have proper scientific leadership? 
2.  Do we have the culture of management for a initiative like this? 
3.  Do we have focus? Can we respond to specific goals created by bridges 

between Industry and Academy? 

no 
no 

maybe 
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Synthetic Biology: Do we have proper scientific leadership? 
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How could we define scientific leadership? 
Indexed publications (Web of Science – all  bases), per country, “all years”. In the 
USA case, I used “USA or CA or NY or Boston”, in the option “address”. The 
other countries I used the name in the figure below. To the world I used all 
countries listed in the United Nations site. 
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Brazil became a good player 
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Number of publications with more than 1000 citations in the option “all years”. 
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Most cited publication in the option “all years”. 
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Fraction of  publications with more than 1000 citations from the total number of 
de publications per country, in the option “all years”. 
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Brazil became a good player, but it is not a leader as yet 
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Synthetic Biology: Do we have the culture of 
management for a initiative like this? 
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In general, we have a corporative management. In this system we usually respond to the 
wrong boss. In our best universities, we (professors, workers and students) elect our 
Rectors (presidents). We have a budget and autonomy to execute it.  It goes almost 
everything to salaries. Small fraction for maintenance and new infrastructure (by terribly 
managed bids). No means or financial power to foment complex ideas.  And we define 
our own goals. In general, we have no external evaluation. Our councils have weak 
external representation. 
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Despite of this, the public universities and research centers in Brazil are responsible for 
almost all scientific publications of the country. The state of São Paulo is responsible for 
about 45% of the Brazilian scientific production (the 3 state universities, USP,  UNESP, 
and UNICAMP account for 27% of the publications). 
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The corporative management is a culture very hard to change. It goes from the 
administration of small departments to the central administration. It affects almost 
everything in the universities, including (just to illustrate): 
 
(1) Managing competences: we have isonomic salaries, that means, the best in its level 
gets the same salary as the worst. 
  
(2) Managing services and careers of workers: tough job, because we have very strong 
Unions with powerful trade currencies, the elections.   
 
(3) Managing undergraduate curricula's.  We form physicists that know almost no 
chemistry or biology. Chemists with no knowledge in Mathematics, Biology or Physics.  
And Biologists with no knowledge in Chemistry, Mathematics or Physics. When students 
complain that they don’t like Calculus, this has strong effect in the Corporative system. 
Big risks for exploring the interface Physics/Biology. 
 
(4) Supporting the researcher with University’s budget. The money is strongly 
concentrated in the central administration. Head of Departments or even Directors of 
Institute have almost no discretionary budgets.  Agencies like Fapesp, CNPq, CAPES, and 
FINEP play a fundamental role to keep up the quality of our universities (Fapesp acts 
only within the state of São Paulo). 
 
Bio-economy is not a simple project. It is a Initiative that demands much more than what 
we can offer with corporative management. To have success we need goal oriented 
management. 
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Do we have focus?     
 
The university researchers respond well through external motivation: Fapesp, CNPq, 
CAPES, FINEP,  BNDES, direct contracts, collaboration agreements, and so on. Is this 
strategy enough to respond to the industry vision for Bioeconomy?  
 
For making Brazil a regular player, yes. For inclusion of Brazil in the big players club, 
probably not. It would help if Fapesp could create the BIOECON, with similar spirit as in the 
BIOEN Program. 
 
Can we respond to specific goals created by bridges between Industry and Academy? 
 
Maybe, but we need extra external motivation. 
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The extra external motivation could be a new institution, private, or a partnership 
between the private and the public sector (a social organization, for instance).  An 
institution to act as national lab in Synthetic Biology with the following characteristics: 
 
1)  Goal Oriented Managing. 

2)  Council committed to results of both short and long terms, to deal with risk and no 
risk investments, to respond to investors (public and private), to carry periodic 
external evaluation, and capable of making changes to achieve results. 

3)  Steady budget during the contract period.  

4)  With capacity of hiring consultants (national and international). 

5)  Top laboratory infrastructure to attract the best competence from Brazil and abroad  
as users, and as collaborators. 

6)  Pilot plant for developing processes, for dealing with scaling up challenges and for 
developing a program of protection of GMO’s, aiming its industrialization. 

7)  Strong technology assessment program. 

8)  Well defined strategy, fully accepted by the public and private sponsors, to deal with 
intellectual property and transfer of technology. 
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Thank you very much for your 
attention 

 
 

A copy of this presentation is at 
http://www.ifi.unicamp.br/~maplima/maplima-intphysbio2014.pdf 
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Search for the combination “Sugarcane” and  “ethanol” 
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