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The S&T system in the state of São Paulo, 
Brazil 
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São Paulo: R&D Expenditures, 2012, 
by source 

• R&D intensity – 
1.7% of state GDP 

– From1.52% em 
2008  

• Gov. expenditure 

– State 63% 

– Federal  37% 
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Brasil: R&D Expenditures, 2012, 
by source 

• R&D intensity – 
1,15% of GDP 

 

• Gov. expenditure 

– States 33% 

– Federal  67% 
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Brasil, outside São Paulo: R&D 
expenditures, 2012, by source 

• R&D intensity – 
0.95% of GDP 

 

• Gov. expenditure 

– States  19% 

– Federal  81% 

espca-20170522.pptx 5 20150428 



Brazil: State R&D expenditures, 2013 
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Source: Indicadores C&T, MCTI 

10 x 

25 x 



São Paulo R&D Expenditures 
International comparison 
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Fapesp: São Paulo Research Foundation 

• Mission: support research in all fields 

• Funded by the State of São Paulo with 1% of all state revenues 

• All proposals are peer reviewed (25,000 proposals in 2015)  

– Average time for decision– 64  days; 40% success rate 

• Annual budget: $PPP 650 million in 2016 

– Fellowships  
• In Brazil: 2,000 SI, 1,100 MSc, 3,000 DrSc, 2,000 Post-docs, 800 other 

• Abroad: 1,200 per year 

– Academic R&D 
• RIDC/11 years, Thematic/5 years, Young Investigators/4 years, Regular/2 years 

– University-Industry Joint R&D: Microsoft, Agilent, Braskem, Oxiteno,  SABESP, VALE, 
Natura, Petrobrás, Embraer, Padtec, Biolab, Cristalia, Whirlpool, Boeing, Astra-Zeneca, 
Intel 

• Engineering Res. Centers: 10 years joint grants FAPESP/Industry – PCBA, GSK, Natura, BG 

– Small bussiness R&D (PIPE): 1,500 SBE’s (three awards per week in 2015) 
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São Paulo creates more articles than any 
country in Latin America 
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SOAR: Southern Observatory for 
Astrophysical Research 

espca-20170522.pptx 11 20150428 

J.B. Haislip et al., “A photometric redshift of z = 6.39   0.12 for GRB 050904”, 

Nature 440, 181-183 (9 March 2006). 

Infrared afterglow observation after a GRB - 
unveils the explosion which happened 13 
billion years ago. 
These results demonstrated that GRBs can be 
used to trace the star formation, metallicity, 
and reionization histories of the early 
Universe. 
 USP, UFRGS, UNC Ch.Hill 

Fapesp, CNPq, NSF,... 

Starting 2014: 

http://www.nasa.gov/images/content/133245main_sburst_Dana_still.jpg


Unicamp 454 start-ups; 22 thousand 
jobs, R$ 3 bilhões in revenues (2016) 
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BIOEN – FAPESP’s Bioenergy research: 
84 → 148 → 212 → 381 ton/Ha?? 
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Brazil Energy Supply - 2014 

scope-wb-20150927-rap-fapesp-20161101.pptx; FAPESP BIOEN 14 20130325 



1980-2013: change in energy sources in  
the State of São Paulo, Brazil 

espca-20170522.pptx 15 20150428 

Oil and oil products 

Hydroelectricity 

Sugar cane 

Other 

Natural gas 

14% 

62% 

32% 

38% 

State of São Paulo 

• 42 million people 

• 32% of Brazil’s GNP 

• 55% of Brazilian 

 ethanol production 

 

1980 – 2013 

•  Oil down from 62% 

 to 38% 

•  Cane up from 14% 

 to 32% 

Source: Balanço Energético SP, 2008-2014 (values from 1980-1990 interpolated for visualization) 



Embraer-FAPESP:  
R&D to build an innovative jet 

espca-20170522.pptx 16 20150428 

Computational Fluid Dynamics 

(CFD) simulation and tests 

Research co-funded by FAPESP, 

using several universities 



Aerodinâmica, Fluidodinâmica 
computacional 
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Ideas migth start as abstractions 
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...then evolve into a concrete idea that 
industry can recognize...  

desafios-c+t-brasil-confap-20150825.pptx;chbritocruz 19 25/08/2015 



Result: FAPESP-Embraer-Poli, USP 
Research Center for Comfort Engineering 

desafios-c+t-brasil-confap-20150825.pptx;chbritocruz 20 25/08/2015 



Advanced Molecular Biology for Health 
and Agricultre 
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FAPESP-Industry-University Engineering 
Research Centers 

• Center is hosted in a university, PI a professor 
– Adjunct Director is a researcher from the company as a visiting professor at the 

university 
– Other company researchers as visiting professor are more than welcome 

• 10 year contract; R$ 2 – 6 million per year from FAPESP and Company, plus labor 
costs by university 
– Typical proportion: FAPESP:Industry:University - 1:1:2 

• Five Centers selected, 5 in open calls (Shell (4); Statoil (1)) 
– Peugeot-Citroen (PCBA) 

• Biofuel Engines Engineering Research Center; hosted at Unicamp (incl. ITA, USP, Mauá); 
PCBA+FAPESP - R$ 16 million + in-kind by host univ. (est. R$ 16 million) 

– GSK  
• Engineering Research Center on Sustainable Chemistry; R$ 32 million + in-kind by host university 
• Engineering Research Center on Target Discovery; R$ 32 million + in-kind by host university 

– Natura: Applied Research Center on Well-being and Human behavior  
• R$ 20 million + in-kind by host university 

– BG: ERC Natural Gas 
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Centros de Pesquisa Aplicada 
FAPESP-Empresa-Universidade 

c&t-sp-ic-unicamp-20160803.pptx 23 20160801 

Centro Empresa/ 
Univ ou Inst. Pq. 

Valores contratados 

Centro de Pesquisa em Engenharia sobre 
Motores a Biocombustível 
  

Peugeot-Citroen 
Unicamp e outras 

FAPESP: R$ 8 M 
PCBA: R$ 8 M 

Unicamp+: R$ 16 M 

Centro de Pesquisa em Engenharia sobre 
Química Verde 

GSK 
Ufscar e outras 

FAPESP: R$ 5 M 
GSK: R$ 5,5 M 

Ufscar+: R$ 20 M 

Centro de Pesquisa em Engenharia sobre 
Descoberta de Moléculas Alvo de Origem 
Natural  para Drogas 

GSK 
Inst. Butantan 

FAPESP: R$ 13 M 
GSK: R$ 11 M 

Inst. Butantan: R$ 33 M 

Centro de Pesquisa em Engenharia sobre Gás 
Natural 

British Gas 
Poli, USP e outras 

FAPESP: R$ 27 M 
BG: R$ 30 M 
USP+: R$ 43 

Centro de Pesquisa Aplicada sobre Bem Estar 
Humano 

Natura 
Inst. Psicologia, USP+ 

FAPESP: R$ 10 M 
Empresas: R$ 10 M 
Univ/Inst.: R$ 20 M 



FAPESP+Peugeot-Citroen: Advanced Research 
Center for Biofuel Engines  

• 10year contract 

• Unicamp, USP, Mauá, ITA 

• Researchers from universities 
and from company 

– Vice-director is a Company 
scientist 

 

• Other 4 ERCs: 
– Natura 

– Glaxxo-Smith-Kline, GSK 
• Green Chemistry 

• Target Discovery 

– British Gas, BG 
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FAPESP-BG Brasil-Poli, USP: Engineering 
Research Center on Natural Gas 
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Glaxo Smith Kline (GSK) and FAPESP 

• GSK-FAPESP Center for Green Chemistry 

– Federal Univ. S. Carlos; with Unicamp, USP-RP, UNESP, 
UFSC  

– Reducing environmental impact in organic synthesis 

– Use of sustainable solvents, energy sources, safer 
reactants, cleaner processes, renewable feedstocks  
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A new Synchrotron Light Source 
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Pesquisa Inovativa na Pequena Empresa 
– PIPE FAPESP 

• Pesquisa na pequena empresa 
– potencial de retorno comercial 
– aumento da competitividade da empresa 
– estimular a criação de “cultura de inovação permanente” (FAPESP 

1997) 

• Condições 
– não se exige contrapartida 
– Empresas com menos do que 250 empregados 
– até R$ 1.250.000 por projeto 
– pesquisador principal deve ser vinculado à empresa 

• Seleção 
– Comitês com pesquisadores de empresas e acadêmicos 
– Coordenação de Área - Pesquisa para Inovação 
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PIPE FAPESP: praticamente  
1 projeto / dia útil em 2016 
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FAPESP: valor contratado em Auxílios 
PIPE, 1992-2016 

30 17/07/2017 pipe-20-anos-20170629.pptx; © C.H. Brito Cruz e Fapesp  



Localização dos projetos 
boas universidades atraem PE  

31 

Munic. Qtd 

SP 359 

Campinas 224 

S. Carlos 220 

SJCampos 129 

Rib. Preto 98 

Piracicaba 28 

Botucatu 23 
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Avaliação do Programa PIPE 
Dep. Política C&T Unicamp 
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PIPE FAPESP e SBIR NSF 
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PIPE FAPESP e SBIR NSF 

PIPE FAPESP 

• 85% das empresas usaram 
conhecimento ou Tecnologia 
de universidades, 
especialmente as públicas 

• 53% tem Relações informais 
com universidades 

• 75% usam equipamentos de 
universidades 

 

 

 

SBIR NSF 

• 33% das empresas tem 
interação com universidades 

• 67%+ tem um fundador vindo 
da academia 

pipe-20-anos-20170629.pptx; © C.H. Brito Cruz e Fapesp  34 17/07/2017 



PIPE connected to Technology Challenges 
in São Paulo 

• PIPE Venture: Fundo de Inovação Paulista (FIP) 
– Liderado por DesenvolveSP, participação FAPESP 
– DesenvolveSP, FAPESP, FINEP, SEBRAE, CAF 

• PIPE-PAPPE Advanced Manufacturing - call closed; 24 proposals 
• PIPE-PAPPE Sirius: suppliers for the new Brazilian Synchrotron Ligth 

Source (Sirius) - Two Calls for Proposals  
– LNLS: established the science and technology challenges 

• PIPE-PAPPE Tecnologia Espacial – call closed on 04/Apr/2016 
• PIPE-PAPPE Zika virus and Aedes – call closed 02/Apr/2016 
• PIPE-PAPPE Sustainable and Intelligent Cities – call closed 23/May/2016 
• PIPE-PAPPE Aplicativos para Produtividade no Setor Agropecuário – call 

closed 20/04/2017 
• PIPE-PAPPE Combate a Arboviroses – deadline em 14/07/2017 
• PIPE traditional Call for Proposals: 3/2016: 01/08/2016 

17/07/2017 35 pipe-20-anos-20170629.pptx; © C.H. Brito Cruz e Fapesp  



Controle de Processos 

36 

Utilizando softwares exclusivos 

baseados no estado da arte do 

controle avançado e da inteligência 

artificial, a I.Systems traz 

estabilidade e eficiência aos 

processos industriais de seus 

clientes. Em pouco mais de 5 anos 

foram mais de 60 aplicações em 

diferentes equipamentos e mais de 

25 grupos atendidos em diversos 

setores. 
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Mais Leve que o Ar 

37 

A ALTAVE foi criada por engenheiros 

qualificados com experiência internacional e 

desenvolve veículos mais leves que o ar, com 

foco em serviços inovadores. A ALTAVE esta 

localizada no DCTA, em São José dos 

Campos, e possui parcerias com o ITA, IAE, 

IPEV e IFI. A ALTAVE hoje é fabricante sem 

similar nacional de aeróstatos cativos para 

monitoramento e radiocomunicações. 
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Omnisys: São Caetano 
Radares, 250 funcionários 

Parceiros: 
Unicamp 
IPT; USP 
ITA; FEI 
CTA; IPqM 
CLA, INPE 

38 
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Controle de Pragas e Endemias 

39 

A BR3 desenvolve tecnologias em química e biotecnologia voltadas para aplicações 

na agricultura e na saúde pública. Em 2001, a BR3 lançou o fungicida Fegatex, a 

partir de um ingrediente ativo de uso inédito no mundo. É um produto extremamente 

interessante no manejo fitossanitário e possuí registro para as culturas de batata, 

café, cenoura, citros, feijão, maçã, milho, soja e tomate. A empresa também 

desenvolveu, uma linha de larvicidas para controle de vetores da dengue, malária e 

filariose, a partir de tecnologia licenciada pela FIOCRUZ. O DengueTech é o mais 

eficaz inseticida biológico contra os vetores da Dengue, Zika e Chikungunya. 
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Embalagens Plásticas Bactericidas 

40 

A Nanox é uma empresa criada por pesquisadores de um dos 

CEPIDs da Fapesp, que desenvolveram materiais bactericidas 

para embalagens plásticas de alimentos, já aprovada pelo FDA 

para comercialização nos Estados Unidos. A empresa também foi 

selecionada pelo Global Entrepreneurship Lab (G-LAB), do MIT, 

para desenvolver um plano de negócios voltado ao mercado 

norte-americano. O novo material bactericida é mais uma 

aplicação da linha de antimicrobianos inorgânicos – batizada de 

“NanoxClean” –, que a empresa vem desenvolvendo desde 2005, 

com apoio do Programa PIPE da Fapesp. 
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Fotônica Avançada 

41 

A BrP fornece dispositivos optoeletrônicos para 

transceptores e sistemas integrados. Através de 

tecnologias avançadas, a BrP prevê a convergência 

entre fotônica e microeletrônica para transmissões a 

partir de 100 Gb/s através de links ópticos de menor 

consumo de energia e maior densidade. 
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Record distance: 140 km link using TFPS 
CPqD and BrPhotonics @ ECOC 16 

espca-photonics-20160718.pptx 42 20150428 



Comunicações Ópticas em Campinas: 
fluxo de pessoas e ideias 

pesq-para-inovacao-sp-020150818.pptx; © C.H. Brito Cruz e Fapesp  43 17/07/2017 



Unicamp 454 start-ups; cerca de 22 mil 
empregos, fat. R$ 3 bilhões 

17/07/2017 pipe-20-anos-20170629.pptx; © C.H. Brito Cruz e Fapesp  44 



Opportunities for foreign scientists in SP: 
Post-doctoral fellowships 

• Three to Five years duration 
– Brazilian or Foreign 
– Stipend  
– Support for moving and installation and Travel for awardee and his family 
– Plus 15% for research incidentals (travel, small equip.) 
– Plus possible scholarship for 1 year abroad 

• 2,313 proposals, 1.074 awards in 2013 
– 46% success rate 
– 1,900 fellowships paid in Mar. 2013 
– FAPESP looks for candidates from any country and nationality 

• Find opportunities 
– Open positions at http://www.fapesp.br/oportunidades/en/ 
– Or contact a supervisor to submit a proposal 
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Opportunities for foreign scientists in SP: 
Young Investigator Awards 

• Targets researchers with 3-5 years post-doctoral experience 
outside Brazil 
– Open to Brazilians and non-Brazilians 

• 4-years grant, extendable for 1-year 
– Typical value ranges from US$ 200 th to US$ 2 million 

• Fellowship for PI (including travel and installation) 
• Equipments 
• Consummables  
• Travel 
• Fellowships for students 

• 5,132 proposals, 1,350 awards since 1996 
– 347p/72a in 2013 (20% success rate; 3 awards every 2 weeks) 

• Info at http://www.fapesp.br/en/4479 
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FAPESP’s research collaboration 
connections 

espca-20170522.pptx 47 20150428 



FAPESP international collaboration: 
bringing foreign scientists to SP 

• Post doctoral fellowships (671 new awards in 2015) 
– Stipend, travel, some research money 

• Young Investigator Awards (60 new awards in 2015) 
– Stipend, travel, full research support in a 4-year grant 

• Visiting scientists 
– 275 in 2010 (travel, stipend; 2 weeks to 12 months) 

• São Paulo Schools of Advanced Science (SPSAS) 
– Each one brings 50-100 young Dr students from abroad 

• São Paulo Excellence Chairs (SPEC) 
– For senior level scientists from abroad: full research grant for 

staying 12 weeks per year in SP for 3-5 years 
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Manufatura Avançada 

• Convite a empresas para parceria em Centro de 
Pesquisa de 10 anos 

• Temas em Manufatura Avançada 

20150428 49 espca-20170522.pptx 



To know about research in São Paulo: 
FAPESP Newsletter – in English 

• http://agencia.fapesp.br/en/ 

20150428 50 espca-20170522.pptx 
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FAPESP: Basic Science Focus 

• In the World and in Brazil there is in an 
“utilitarian” view about Science 
– Science that makes business more competitive 

– Science that heals the sick 

– Science that makes the poor rich 

• In addition, FAPESP also values 
– Science that makes mankind wiser 

• In all fields there are fundamental questions 
– Philosophy, Archeology, Literature, Linguistics, High Energy Physics, 

Cosmic Rays, Astronomy, Evolution,.. 
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FAPESP expenditures, 2015 
Total: R$ 1.188 billion 
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Brazil: 206 million people, 7th GDP 
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Brazil 



PhDs graduated yearly 
Brazil, UK, Japan, S. Korea  
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Source: S&E Indicators 2014, NSB and CAPES, Brazil 



State of São Paulo,  
Brasil 
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42  Million people 

32%  of Brazil’s GDP 

45%  of Brazilian science 

13%  of State budget to HE 

 and R&D  

1.7% GDP for R&D (2014) 

3  State Universities 

3+1  Federal H.E. institutions 

52 State Tech Faculties 

39% of the PhDs graduated in 

 Brazil (7,252 in 2016) 

22  Research Institutes (19 

 state/3 federal) 

http://www.guianet.com.br/guiacidades/


PIPE FAPESP e SBIR NSF 
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Value of FAPESP new contracts in 
Chemistry, by year 
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How did Man come to America? 
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São Paulo Astronomy Network 
SPANet 

• An alliance of universities, institutions, and professionals, to boost the 
development of Astronomy and Astronomical Instrumentation research in 
the State of São Paulo.  
– Increase national and international visibility of São Paulo Astronomy, 
– Promote scientific education of our society and 
– Foster technological and economic contributions through a vigorous scientific 

instrumentation program. 
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SPANet Projects 

• ASTRI MINI-ARRAY 
• GMT - Giant Magellan Telescope 
• LLAMA - Large Latin American Millimetric Array 

– Towards imaging the Event Horizon of a Black Hole (EHT) 
– Astrophysics with LLAMA through providing and integrating (band-9) receiver 

• CTA - Cherenkov Telescope Array  
• J-PAS – Javalambre – Physics of the Accelerating Universe 

– Stellar populations in the Milky Way 
– Project EMU: PAU – BRASIL 
– The 3-D Universe: Astrophysics with Large Galaxy Surveys 
– Study of star formation regions with J-PAS 

• BINGO Telescope 
• Gravitational Waves 

– Gravitational Wave Astronomy 
– Observatories For Gravitational Waves Astronomy 

• High precision spectroscopy: impact in the study of planets, stars, the Galaxy and cosmology 
• The study of the internal kinematics and of the stellar populations of nearby galaxies 
• What Drives the Stellar Mass Growth of Early-Type Galaxies? 
• CADA Project (Chemical Abundance Determinations in AGNs) 
• HighPIDS - High Performance Intelligent Decision Systems for Solar Weather forecasting 
• Constraints on the terminal ejection velocity fields of asteroid families 
• SOUTH POL - Revealing the Polarized Southern Sky 
• SPARC4 - Simultaneous Polarimeter And Rapid Camera in 4 bands 
• Superdense Matter in the Universe 
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BIOEN has an impact in the International 
debate about bioenergy 
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http://bioenfapesp.org/scopebioenergy/index.php 



BIOTA: cascading effects in evolution 
SCIENCE 2013 
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48% of Brazil’s energy comes from renewable 

sources (2009) 
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Renewables in Brazil: 48%; World: 13%; OECD: 7,2%  



SP Environment Secretary bases 
Resolution on BIOTA research 

 • Plus two Governor’s Edits 

– Decree 53.939, 06Jan09 – 
Legal Reserves 

– Decree 54.746, 04Sep09 – 
Conservation Units 
Cantareira 
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Political science 
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Greek philosophy 
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FAPESP-U.S. research collaboration 

• NSF 
– Dimensions of Biodiversity 
– PIRE 
– CNIC 

• DoE 
– Amazon research 
– Clean Energy 
– High Energy Physics - neutrinos 

• NIH – announced Feb, 2016 
– 19 institutes 
– Joint review 

• Universities 
– Michigan, MIT, Ohio, USC, UC Davis, U. Florida, NCSU, UNC-Charlotte, Scripps, 

Emory,…. 
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Research collaboration 
Ohio State U.-São Paulo 
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Co-authorships: 
Ohio State U. and São Paulo 
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Research collaboration  
U. Michigan-São Paulo 

espca-20170522.pptx 72 20150428 



Co-authorships:  
U. Michigan and São Paulo 
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Biodiversity Research:  
BIOTA Research Program 
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% dos recursos para P&D obtidos de 
empresas: USP, UNESP, Unicamp   ......  
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% dos recursos para P&D obtidos de 
empresas: USP, UNESP, Unicamp e EUA  
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UNICAMP 

UNESP 

USP 



Target gene to treat Duchenne muscular 
dystrophy (DMD) 
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Personalized medicine 
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Better microorganisms for biofuels 
production 
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Pesquisa FAPESP – five students hired by Braskem 
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Brasil: R&D Expenditures, 2012, 
by source 

• R&D intensity – 
1,15% of GDP 

 

• Gov. expenditure 

– States 33% 

– Federal  67% 
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Vaccines research 
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Summary 

• State-level initiatives in Brazil 

– Why they matter 

– Results and chacteristics 

– Multiplicative effects 

• Conclusion 
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Flow of ideas and personnel: optical 
communications in Campinas 
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The State of São Paulo has a distinct 
funding policy 

• Funding for the state universities is a fixed percentage 
(9.57%) of the sales tax 

• Funding for FAPESP is 1% of total state fiscal revenues 

– Stability and Autonomy 

• Effects 

– 25% of the country’s scientists create 44% of the scientific 
articles and supervise 40% of the doctoral thesis concluded 
each year 

– Intense university-industry research interaction 
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State initiatives inspired by FAPESP 

• FAPESP started in 1962 

• Later served as model for other states 

• Now 25 of 26 states (and a Federal District) have a 
state agency to fund research (FAP) 

• Considering federal and state funding agencies, 
state agencies contribute 25-30% of total funding 
from agencies in the country 
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University –Industry joint research 
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UNICAMP 

UNESP 

USP 



State level support for R&D in Brazil, 
2010 
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10 x 

Source: Indicadores C&T, MCTI 

23 x 



Challenges for the  national higher 
education system 

• Quality 

– Quantity and quality of high school education 

– Qualification of faculty 

• Federal universities: 60% of faculty with a PhD degree 

• Lack of  autonomy 

– Restriction to the use of funds, hiring, career,... 

• Heterogeneity/Concentration 
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Stagnated quantity of high school 
graduates 
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Challenges for industrial R&D and 
innovation 

• Unbalanced drivers 

– Strong governmental incentives 

– Strong government-created obstacles 

• Unstable policies, high labour costs, high costs for capital, 
cumbersome tax system, legal uncertainties  

– Protectionist policies and small international exposure 

• R&D is mostly adaptative 

– Weak IP creation 
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Patents granted by USPTO 
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Patents granted by USPTO 
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R&D in Brazil  

• A strong academic base 
– 15,000 Doctorates granted yearly 
– 40,000 scientific papers published yearly 
– Challenges: impact, reduce geographic concentration in SE, 

weak international cooperation  

• Growing intensity of industry R&D 
– Brazilian companies:  

• Petrobrás: 11st in R&D in Oil Sector 
• Embraer: 17th in R&D in Aerospace 
• Embrapa and state institutes: agrobusiness driver (Brazil 1st in soy 

productivity, 1st in meat exports, ..) 

– Challenges: too incremental, weak international focus, only 30% 
of scientists work in industry, weak IP creation 
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Mitigating wedges: 
Carbon emissions reduction in NPS 

95 20150428 

Source: IEA, World Energy Outlook 2012 
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1980-2013: change in energy sources in  
the State of São Paulo, Brazil 
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Oil and oil products 

Hydroelectricity 

Sugar cane 

Other 

Natural gas 

14% 

62% 

32% 

38% 

State of São Paulo 

• 42 million people 

• 32% of Brazil’s GNP 

• 55% of Brazilian 

 ethanol production 

 

1980 – 2013 

•  Oil down from 62% 

 to 38% 

•  Cane up from 14% 

 to 32% 

Source: Balanço Energético SP, 2008-2014 (values from 1980-1990 interpolated for visualization) 



Vehicles per population   
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São Paulo: Land Use Change,  
1970-2006 

espca-20170522.pptx 98 20150428 

Forest 

Agriculture 

Pasture 

Source: Boddey, R.M, “GHG Emission Mitigation Though Ethanol from Sugarcane in Brazil”, Circular Técnica Embrapa 27 (04/2009) 

Sugarcane x Pasture: 

fixation of 0,5 Mg C/ha.yr 



Center for Metropolitan Studies: 
public policy research 

Quality of public education Quality of public health 
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Poor people concentration (2000) Poor people concentration (2000) 

(Source: Marta Arretche (USP and CEBRAP), presentation at FAPESP Week, Oct. 26, 2011) 
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Brazil: S&T Policy   

• 1951: National Research Council, CNPq 

– Fellowships, research grants 

• 1951: Coordination for the Qualification of Higher Education Personnel, CAPES 

– Accredit and evaluate graduate courses, offer fellowships 

• 1962: São Paulo Research Foundation, FAPESP 

– Fellowships, research grants 

• 1967: Research and Projects Funding, FINEP 

– Research grants, infrastructure, business R&D 

• 1969: National Science and Technology Fund, FNDCT 

– Federal funds operated by FINEP 

• 1934 – 1985: USP, Unicamp, UFMG, UFRJ plus 50+ universities 

– 1960: Full time professorships start in São Paulo (USP) 
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Innovation environment: 
Continuing policies 

• Industry R&D and innovation (1999), Sectoral Funds (2000), II 
National S&T&I Conference (2001), Innovation Law submitted to 
Congress (2002) 

• Innovation Law: Law 10.937/2004 
– University-Industry joint R&D 
– Academic Intellectual Property 
– Fostering industrial R&D 

• Tax incentives, procurement, subvention, subsidized loans 

• Plus: Industrial and Technology Policy (PITCE, PDP, PACTI) 
– Focal sectors, articulation 

• Plus: states initatives 
– State Foundations, Technology and Science Parks, Universities, 

Institutes,... 
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R&D in Brazil  

• A strong academic base 
– 15,000 Doctorates granted yearly 
– 40,000 scientific papers published yearly 
– Challenges: impact, reduce geographic concentration in SE, 

weak international cooperation  

• Growing intensity of industry R&D 
– Brazilian companies:  

• Petrobrás: 11st in R&D in Oil Sector 
• Embraer: 17th in R&D in Aerospace 
• Embrapa and state institutes: agrobusiness driver (Brazil 1st in soy 

productivity, 1st in meat exports, ..) 

– Challenges: too incremental, weak international focus, only 30% 
of scientists work in industry, weak IP creation 
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S&T policy 

• Bussiness sector innovation 

– State driven through incentives 

– Weak market drivers 

• Education and training 

– State driven through investment 

– Access, inclusion, reducing geographic concentration,  
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The research enterprise in Brazil, 2012 

Researchers Expenditure ($ PPP, 2012) 

Universities 98,000 12.1 bn 

Gov. R&D Institutes 7,000 3.7 bn 

Business 41,000 13.4 bn 
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Research funding agencies 

– Federal level 

• National Research Council (CNPq) 

• Foundation for Higher Education Personnel Training (CAPES) 

• Federal Company for Project Funding (FINEP) 

– State level 

• 25 State Research Foundations 



Brasil: R&D expenditures, 2011, 
by source 

• Intensity – 1.1% GDP 

 

• Public expenditure 

– States 33% 

– Federal  67% 

espca-20170522.pptx 105 20150428 



R&D expenditures in higher education 
institutions, 2012 
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Source: OECD MSTI and Brazil MCTI 



Latin America: scientific articles,  
1990-2011 
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Brazil: some R&D based results 

• Energy self sufficiency 
– Bioenergy: more liters of ethanol than liters of gasoline used 

every year 
• Largest and most efficient Ethanol producer in the world 
• 35% of world Ethanol production 
• > 1 milion flex-fel vehicles, 95% of sales 

– Prospecting, finding and extracting oil at >5,000 ft under the sea 

• Best 50 seater jet – Embraer ERJ 145 
– Starting 2006: 90 -110 seat jet ERJ 190 

• Food for the world 
– Most productive soybean in the world 
– Largest meat producer 
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Ethanol and Gasoline use in Brazil 
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Source: ANP, 2012 and author tabulations 



Low bussiness R&D leads to low 
technology competitivity (Patents USPTO) 

• Smaller share of business 
patents in 2008 than in 
2000 

• Unresponsive to S&T 
policy: 
– Brazil: stagnation after 2001 
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Patents USPTO 2000 2008 
Region/Country Qty % Qty % 
S. Korea 3.314 2.1% 7.549 4.78% 
China 110 0.08% 1.225 0.78% 
India 131 0.08% 634 0.40% 
Iberoamerica 609 0,39% 574 0,36% 

Spain 270 0,17% 303 0,19% 
Portugal 11 0,01% 11 0,01% 

Latin America 328 0,21% 260 0,16% 
Brazil 98 0,06% 101 0,06% 
Mexico 76 0,05% 54 0,03% 
Argentina 54 0,03% 32 0,02% 
Venezuela 27 0,02% 14 0,01% 
Chile 15 0,01% 13 0,01% 
Colombia 8 0,01% 12 0,01% 
Cuba 3 0,00% 6 0,00% 
Costa Rica 7 0,00% 4 0,00% 
Bahamas 13 0,01% 3 0,00% 
Uruguay 1 0,00% 2 0,00% 



As FAPs no apoio à pesquisa no Brasil 
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Concentration: 11 universities respond 
for 74% of the articles 
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State 1990 2010 
USP SP 29% 26% 
UNICAMP SP 9% 9% 
UFRJ RJ 8% 7% 
UNESP SP 3% 7% 
UFRGS RS 4% 6% 
UNIFESP SP 4% 5% 
UFMG MG 4% 5% 
UFSC SC 2% 3% 
UFSCAR SP 2% 2% 
UFF RJ 3% 2% 
UFPE PE 2% 2% 
Total 70% 74% 
Brasil 100% 100% 



Science and Technology in Brazil 

• A growing scientific base 

• 15,000 doctorates graduated yearly 

• 40,000 scientific articles per year; 3% of world 
total 

• 600+ research groups in optics and photonics 

• Growing connection to industry 

• Opportunities for International research 
collaboration 
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FAPESP: grants and fellowships 
[otica or optica or fotonica] 
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Opportunities for foreign scientists in SP: 
Young Investigator Awards 

• 4 years grant 
– Typical value ranges from US$ 200 th to US$ 2 million 

• Fellowship for PI (including travel and installation) 

• Equipments 

• Consummables  

• Travel 

• Fellowships for students 

• 5,132 proposals, 1,350 awards since 1996 
– 347p/72a in 2013 (1.5 awards per week) 

• Info at http://www.fapesp.br/en/4479 
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Latin America 

 • 603 million people 
– Brazil 200; Mexico 120; Colombia 

47; Argentina 42 
• 63% of Americas’ population 

• 35% of the “West” 

• 9% of the world 

• GDP US$ 5.7 trillion (2012) 

– Br 2.9; Mx 1.2; Ar 0.5; Co 0.4 

• 20% of the Americas 

• 11% of the “West” 

• 8% of the world 

• GDP per capita 

– US$ 9,500 
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Latin America: low Gross Expenditures in 
R&D as % of GDP, 2012 
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Sources: OECD: MSTI; LA: www.ricyt.org  



Latin America: low R&D expenditures by 
business sector, 2012 
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Sources: OECD: MSTI; LA: www.ricyt.org  



Latin America: doctorates granted, 2012 
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Scientific articles in optics and photonics related 
fields, main Latin American contributors 
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Source: TR Web of Science 



Scientific articles in optics and photonics related 
fields, as a proportion of U.S. total 
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Source: TR Web of Science 



Latin America S&T 

• Small, though growing, overall R&D expenditure 

– ≤ 1% GDP 

– Small participation of business in R&D expenditure 

• Research happens mostly in universities and 
institutes 

– Assists in the training of more researchers 

– Hurdles in obtaining more direct economic or social 
impact  
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