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The search for Science impact: three dimensions

• Intellectual impact
– Ideas that originate more ideas

– Ideas that make humankind wiser

– Ideas strongly cited in the literature

• Social impact
– Ideas that increase well being, assist or inform public policy, increase the

benefit from public goods

• Economic impact
– Ideas that lead to new businesses

– Ideas that increase economic competitiveness

– Ideas that originate new industry sectors
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Outline

• Search for more intellectual, social, economic impact

• Research collaboration as one of the relevant tools
– Assess research collaboration through co-authorship in publications

• Research collaboration across geographies and sectors
– Interstate collaboration

– International collaboration

– University-Industry collaboration
• The places of research

• Which companies and which universities collaborate

• A small-business case

• Strong growth in co-authorship for the last 30 years
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FOSTER COLLABORATION TO OBTAIN MORE 
SCIENTIFIC, SOCIAL, AND ECONOMIC IMPACT
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Publications with authors in Brazil and their
citation impact, 1980-2018
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A strategy for increasing research collaboration

• Collaboration across geographies and institutions
– National collaboration: agreements among FAPs and between FAPs

and national funding bodies (CAPES, CNPq, FINEP, Health, Defense, 
Agriculture)

– International collaboration: proactive atitude; aim at more 
protagonism by Brazilian researchers

– Collaboration with users/appliers of knowledge
• Business: research partnerships and Fostering of science based start-ups

• Government: Science in/for higher quality government

• Collaboration win-win
– More quality, more impact, more visibility, more funders
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COLLABORATION AMONG BRAZILIAN STATES
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Co-authorship across Brazilian states is relevant: % 
in co-autorship, by state

820190904

Pedrosa, R.H.L.; Dini, N.P.; Santa-Cruz, J. (2019).  Colaborações científicas entre unidades da federação: uma análise a partir da 

base de publicações Web of Science/Incites - Sumário. Gerência de Estudos e Indicadores, Fapesp, São Paulo.



Co-authorship with other states in São Paulo: 
13(1995-97)->34%(2015-17) of articles; growth in all fields
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COLLABORATION BETWEEN AUTHORS IN BRAZIL 
AND IN THE WORLD
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Publications with authors in Brazil and authors in 
other countries
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Co-authorship Brazil-World; articles with less than 
10 authors

• Restriction to <10 authors 
allows view for small 
science (no large 
collaborations)

• International collaboration 
can double the citation 
impact
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UNIVERSITY-INDUSTRY RESEARCH 
COLLABORATION

Having ideas together, demonstrating them together, publishing together
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A brief note about the places of research: 
the case in the U.S.

• Universities

– Basic, Fundamental (strong), Applied (some), Development (weak)

• Business

– Basic, Fundamental (weak), Applied (some+), Development (a lot)

• Mission oriented research institutes

– Basic, Fundamental (weak), Applied (some), Development (some+)
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R&D expenditures, by performer: U.S., 2015
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University-Business co-authorship in Brazil –
exponential growth
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Starting with a MSc dissertation on 
“Cooperative multirobot localization…”..
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…to an idea….+ funding from FAPESP …+ IP 
protection….
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+ 5 auxílios FAPESP

3 patentes

Artigo publicado

Artigo publicado



…ao produto e empresa….
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Petrobrás responded for 13% of the co-
authorships, 2015 a 2017
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25 companies with more co-authorships: 
10 Brazilian, 15 Multinational
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University-Industry co-authorship: towards a balanced 
distribution among the main fields of research
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2009-2018: 10 universities respond for 72% of the 
university-industry co-authorship

• USP

• UFRJ

• Unicamp

• UNIFESP

• UFRGS

• UNESP

• UFMG

• UFPr

• UFV

• UFSC
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University-Industry co-authorship: universities in 
Brazil and in the U.S.
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Brazil: growing university-business research 
collaboration

• Exponential growth from 1980-2018

– +14% per year in the number of co-authored publications

– Strong numbers in business funded R&D at universities

– Strong presence of multinational companies

• Threat

– Reduction in government funding for joint university-industry R&D
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Brazil: expenditures by government agencies 
towards university-industry joint research
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University-Business co-authorship in Brazil –
exponential growth
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Conclusion: growth in national, international, cross-sector 
research collaboration assessed through co-authorships 

• A result of continued policies for research capacity development and 
collaboration

• University-industry co-authorship 
– Clarivate’s database offers the possibility to look into co-authorship

• Needs elaborate search procedure to go beyond the built-in feature (but works)

– For the first time, a metrics based assessment of university-industry interactions in Brazil
– Growth has been exponential since 1980: +14% per year
– Balanced contribution from Multinational and Brazilian companies

• Relevance of Petrobras
• Noticeable presence of small-businesses based in Brazil

– List of main universities is dominated by public research universities
• USP, UFRJ, Unicamp, Unifesp, UFRGS, UNESP, UFMG, UFPr, UFV, UFSC: 72% of total

– Distribution across fields of research became more balanced in recent years
– There seems to be room for more growth
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As colaborações entre as UFs e SP aumentam o 
número de citações das publicações
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Pesquisa na Universidade e Pesquisa na Empresa
Complementaridade virtuosa

Pesquisa na universidade

• Descobrir e Educar

• Tempo flexível
– Competição

– Educação

• Comunicar muito, esconder pouco
– Pesquisa básica precisa de comunicação

para avançar

– Educação requer comunicação

• Custo do fracasso na descoberta é 
mitigado pela educação

Pesquisa na Empresa

• Inovar e Melhorar

• Tempo inflexível
– Competição

– Competição

• Esconder mais, comunicar pouco
– Inovação para competitividade requer

algum grau de confidencialidade

• Custo do fracasso no projeto é alto
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PITE: Embraer e IAE, CTA
Fluidodinâmica Computacional

32

Simulação CFD 

(Computational

Fluid Dynamics) 

e testes:

Pesquisa co-

financiada pela 

FAPESP 

envolvendo 

várias 

universidades
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Aerodynamics, Computational Fuidodynamics
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Universities, Innovation, and the Competitiveness of 
Local Economies
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It is often said that the best form of  

technology transfer is the moving van that 

transports the PhD from his or her 

university laboratory to a new job in 

industry.

Cited by R. Lester, 2005



Hoobox is at J&J Innovation Labs, Houston e com 
escritórios na China e EUA
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Laboratório de Estrutura Leves: IPT, ITA, Embraer; financ. 
BNDES, FINEP, FAPESP
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Record distance: 140 km link using TFPS
CPqD and BrPhotonics @ ECOC 16
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Coherent Optical Technologies
PADTEC, Unicamp, FAPESP
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Photonics Technology Letters, ...> Volume:21 Issue:12, 2009

Rise Time and Gain Fluctuations of an Electrooptical

Amplified Switch Based on Multipulse Injection in 

Semiconductor Optical Amplifiers 

Ribeiro, N.S. ; Dept. of Microwaves & Opt., Univ. of Campinas, 

Campinas, Brazil ; Toazza, A.L. ; Gallep, C.M. ; Conforti, E. 



Biologia Molecular Avançada para Saúde e Agricultura
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Impacto da pesquisa feita em colaboração entre 
diferentes UFs é, em geral, maior 
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