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Summary

• Research Impact

• FAPESP’s Program Evaluation

– Small Business Research

• Return of Investment Studies

• Indicators for short term guidance

• R&D and Productivity
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There is a debate around the world 
about the impact of science
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Challenges for S&T in Brazil: Three 
Dimensions of Impact

• Social Impact
– E.g. Ideas that affect public policy; public benefit

• Economic Impact
– Ideas that create new businesses
– Ideas that raise business competitivity
– Ideas that create new industry

• Intellectual impact
– Ideas that create more ideas
– Ideas that make humankind wiser
– Ideas recognized by colleagues and cited in the literature
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There are several case examples for 
impact……
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FAPESP’S SMALL BUSINESS RESEARCH 
PROGRAM ASSESSMENT
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Program Assessments
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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
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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
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Avaliação do PIPE: impacto econômico

• O cálculo dos impactos econômicos do PIPE 
apontou para um retorno de 11 vezes o valor 
investido pela FAPESP

– FAPESP = 1 / Empresa = 0,8 / Faturamento = 11

– considerando o faturamento e os investimentos 
realizados (pela FAPESP e por outras fontes) esse 
programa tem se mostrado não só de alto retorno, 
como de retorno crescente.
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Avaliação do PIPE: principais conclusões

• O impacto no nível de emprego das empresas 
envolvidas foi expressivo: 

– aumento de 40% na massa de recursos humanos 
(contratados, terceirizados e bolsistas)

– aumento de quase 30% no pessoal contratado 
diretamente que levou à ampliação, até um ano após o 
encerramento do projeto

• de 60% do pessoal de nível superior 

• de mais de 90% do pessoal com pós-graduação
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Avaliação do PIPE: principais conclusões

• O PIPE é um programa que tem financiado empresas:
– de pequeno porte (faturamento total médio em torno de R$ 6,3 milhões e 

mediano de R$ 562 mil em 2007)

– relativamente novas (em média com 6 anos de vida) 

– de base tecnológica (todas têm P&D interno)

– para fomentar o desenvolvimento de novos produtos, processos e softwares 
(60% dos projetos alcançaram inovações)

• A taxa de mortalidade das empresas PIPE após o termino do projeto 
é de 8%
– muito abaixo dos 70% apontados pelo SEBRAE para EBTs no Brasil

– taxa é maior para empresas que foram criadas para submeterem projetos ao 
PIPE (22%)
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RETURN OF INVESTMENT STUDIES
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Assessing Impact: Cases x Measurement
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FAPESP, 2004: agricultural research 
impact
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(Paulo Cidade Araújo, 2004)



Retorno do investimento em pesquisa: 
Citricultura em SP
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SHORT TERM GUIDANCE FROM
INDICATORS (NOT REAL EVALUATION)
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International collaboration: articles with
authors in São Paulo
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Impacto normalizado
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Brazil: University-Industry co-authorship 
in scientific articles
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Brazil: University-Industry co-authorship 
in scientific articles
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DIGRESSION: R&D AND PRODUCTIVITY
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Gasto em P&D e Produtividade do 
Trabalho (135 countries)
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Gasto em P&D e Produtividade do 
Trabalho (135 countries)
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Conclusion

• Case based impact assessment

• Measured impacts

• Connection between R&D and Productivity and 
Economic Development?
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IMPACTS: SOCIAL, ECONOMIC, 
INTELLECTUAL
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Pesquisa em saúde melhora os
protocolos de tratamento
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SOAR: Southern Observatory for 
Astrophysical Research
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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,...

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


São Paulo creates more articles than any
country in Latin America
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Embraer-FAPESP: 
R&D to build an innovative jet
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Computational Fluid Dynamics (CFD) 

simulation and tests

Research co-funded by FAPESP, involving

several universities



Brazil Energy Supply - 2014
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Redução de emissões de gases de efeito 
estufa
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Macedo IC, Seabra JEA, Silva JEAR. Green house gases emissions in the 

production and use of ethanol from sugarcane in Brazil: The.... Biomass and 

Bioenergy (2008), doi:10.1016/j.biombioe.2007.12.006

Goldemberg J et al., “Energy Balance for Ethyl Alcohol 

Production from Crops”, Science 201 p. 903-906 (1978)



Higher productivity sugarcane:
84 → 148 → 212 → 381 ton/Ha??
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Unicamp 454 start-ups; 22 thousand
jobs, R$ 3 bilhões in revenues (2016)
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Sugarcane research

desafios-sbbq-20170717a.pptx; © C.H. Brito Cruz e Fapesp 398/31/2017



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 GDP

• 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)



BIOTA: cascading effects in evolution
SCIENCE 2013
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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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