The R&D Landscape in Sao Paulo, Brazil

Carlos H. de Brito Cruz

Science Director
FAPESP

ESPCA Aerosols, IFUSP, 20190722

20190722 sp-r-and-d-landscape-chbc20190722.pptx



Outline

e R&D in the State of Sao Paulo, Brazil
— The Sao Paulo Research Foundation, FAPESP
* A bird’s eye view on R&D results in Sao Paulo

— The challenge of obtaining more impact from research in three
dimensions: Scientific, Social, Economic

e Research collaboration strategy
— Research collaboration across geographies and institutions
— University-Industry joint R&D
— Start-ups and Small Business R&D
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State of Sdo Paulo,
Brasil

42  Million people
32% of Brazil’s GDP
45% of Brazilian science

39% of the PhDs graduated in
Brazil (7,319 in 2017)

13% of State budget to HE
and R&D
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Sdo Paulo: 69,600 researchers, 151 institutions,
15,000 innovative companies

~ RESEARCHERS IN SAO PAULO STATE (full-time equivalent researchers - FTE) \
69,600

33.5["] in Companies 26.9["] in Higher Education Institutions 4,2[][]

in State, Federal and Private Research Institutes

Saurce: Higher Education Institutions: INEP; Geocapes: CNPq: Painel de Investimentos; Capes: Geocapes e FAPESP. Research Institutes: 530 Paulo State Department of Planning &Administration; Cempanies: 1BGE - Fintec.
Charted by FAPESP. Note: The data for INEF and Geocapes 2017 reproduced the data for 2016, the [atest available year. For the methodaly used here, see fndica s of Science, Technology & fnovation fn.530 Faulo Z070 FAPESP, 2011,

N >
Canﬁp;ln??s 1 5] IIIStItlItIDIlS with mission guided to research activities and around
15,000 innovative companies
26.6%
Higher - 34 Research Institutes
$ PPp* IEdutgft;‘gn - 6 Public Universities g:zz;l § and S& Institutions 13 state
nsttutions
i 3 Other Public Institutions e _
12- BII-I-IoN Df H|gher Education 7 state . [E Emhfapﬂ Research Umts]
9.7% \ 2 Private Research . .
Rosearch Fundi 1 federal Institutes 9 linked to hospitals
h;:iz[:s e . - 1 Federal Social Organization
{ 66 Technologies Schools 65 state N other
9. 6% 1 federal
. 15.000 !nnovative
ﬁ'&:t'l:’tﬂuf;“s 21 Private Institutions of Higher Education ’ Companies
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FAPESP: Sao Paulo Research Foundation

* Mission: support research in all fields L | e
* Funded by the State of SP: 1% of all tax revenues Elaia Y o
* All proposals are peer reviewed (26,000 in 2018) oy N e R
— Time for decision ~ 70 days; 41% success rate Ll T e - ERIOC
* Annual budget: RS 1,216 billion in 2018
— Fellowships — e [l .

* |n Brazil: 2,500 SI, 1,150 MSc, 2,400 DrSc, 1,700 Post-docs
e Abroad: 1,200 per year

— Academic R&D e | =3

e 17 Centers (11-yrs dur.), 400 Thematic (5-yrs), 300 Young Investigators (5-yrs), 2,800 Regular (2-
yrs)

— University-Industry Joint R&D: Microsoft, Vale, Petrobras, Embraer, Boeing, etc.

* 14 Engineering Res. Centers: 10 years joint grants FAPESP/Industry — PCBA, GSK, BG/Shell,
Embrapa, ...

— Small business R&D (PIPE): 1,500 SBE’s (246 contracts in 2018, many start-ups)
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FAPESP: BASIC, APPLIED, ACADEMIC, BUSINESS
RESEARCH

----------------------------------------------



Researchers in Sdo Paulo, Brazil publish more than any
Latin American country

Number of articles per year (Clarivate, Incites)
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owing list of high impact research results......

Ciéncia e Tecnologia ajudande a
melhorar o Brasil

Energia para o Brasil

Redugiio de emisses de gases de efeito
estufa

Higher productivity sugarcane:
84 > 148 3 212 > 381 ton/Ha??

Sugarcane research Brozil Energy Supply - 2014

1920-2013: change in energy sources in
the State of Siio Paulo, Brazil

- Auto-suficéneia energética

Prospecgto, pecturags 2 de petrales em

4guas arafundas

G i s mdations e pesderion e 2 o
ik e ragarcams i Tl The J00 7908 somragen
and s poedicin foe 1628

For buoenirgy produstion: an suismirmant o
yield and regulation of witroie content

Aerodindmica, Fluidodindmica
computacional

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

Alimento para o Brasil e para 0 mundo

Pesquisa em saiide melhora os
protocolos de tratamenta

BIOTA: cascading effects in evolution
SCIENCE 2013

Biologia Molecular Avangada para Satide
e Agricultura

5P Environment Secretary bases
on BIOTA research

Prego do alimento em cidades do Estado
de Sdo Paulo

SOAR: Southern Observatory for
Astrophysical Research
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BIOTA: cascading effects in evolution
SCIENCE 2013
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Political science

How did Man come to America?

Coherent Optical Technologies
PADTEC, Unicamp, FAPESP

Unicamp start-ups: 454 companies,
>21.995 jobs, yearly rev. RS 3 billion
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Higher productivity sugarcane:
84 - 148 - 212 - 381 ton/Ha??

Biotechnology
Journal

FPlant Biotechnology fournal (2010) 8, pp. 263-276 doi: 10.11114.1467-7652_2009.00491 x
Review article

Sugarcane for bioenergy production: an assessment of
yield and reqgulation of sucrose content

Alessandro J. Waclawovsky' T, Paloma M. Sato'*, Carolina G. Lembke', Paul H. Moore? and Glaucia M.
Souza'
Table 1 Average, maximum and theoretical sugarcane yields

Departamento de Bioguimica, Instituto de Quimnica, Av. Prof. Lineu Prestes, Sdo Paulg, Brazil ) ) )
(Australia, Colombia, and South Africa) and total dry matter

?Hawai Agriculture Research Center. Kunia, Hi, USA

production

Cane yield Biomass*
Type of yield t/{ha yr) tha yn g/Am* d)
Commercial Average 84 39 10.7
Commercial maximum 148 B3 18.8
Experimental maximum M2 a8 270
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Brazil Energy Supply - 2016

Renewables in PES, Brazil 2016

Brazil 2016, PES 45,0
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State of Sao 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%

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

100% Source: Balango Energético SP, 2008-2014 (values from 1980-1990 interpolated for visualization)
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Research about the Amazon

HOME ABOUT PROGRAM REGISTRATION DIRECTIONS PUBLICATIONS

FAPESP-U.S. COLLABORATIVE RESEARCH ON THE AMAZON

FAPESP-U.S.
COLLABORATIVE
RESEARCH

ON THE AMAZON

3 - u

http://fapesp.br/amazonsymposium/category/public

The presentations will include the projects that are part of the Green Ocean Amazon
(GOAmazon) research initiative, as well as other FAPESP partnerships.

There will be a live webcast of the symposium on October 28
at: www.wilsoncenter.org/event/fapesp-us-collaborative-research-the-amazon

The S&o Paulo Research Foundation (FAPESP) and the United States Department
of Energy Office of Science, in partnership with the Wilson Center’'s Brazil Institute,
cordially invite you to an all-day symposium on collaborative research projects led by
scientists in the state of Sdo Paulo, Brazil and in the U.S. targeting the discovery of
new science about the Amazon.

PUBLICATIONS

Venue: Wilson Center — Washington — DC
One Woodrow Wilson Plaza

Science of the Amazon 1300 Pennsylvania Ave. NW

The Sao Paulo Research Foundation (FAPESP) has beer Date: October 28th — 8:30AM

providing continuous SUppOI‘t to research projects that stu U.S. Secretary of Energy, Ernest Moniz, will keynote the event.
|

_ GO Amazon is financed by the U.S. DOE, FAPESP and the Amazon Research
SCIENCE OF THE Foundation (FAPEAM), among other partners.

20190722 sp-r-and-d-landscape-chbc20190722.pptx 13
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Pollution above Manaus and the formation of

aerosols over the rainforest
T

COMMUNICATIONS

ARTICLE
oPEN

Urban pollution greatly enhances formation of
natural aerosols over the Amazon rainforest

Manish Shrivastava® ', Meinrat O. Andreae® 234, Paulo Artaxo® °, Henrique M.J. Barbosa® >,

Larry K. Berg® ', Joel Brito® 6, Joseph Ching® 7, Richard C. Easter’, Jiwen Fan® ', Jerome D. Fast® !,
Zhe Feng® ', Jose D. Fuentes® 8, Marianne Glasius® °, Allen H. Goldstein® '°, Eliane Gomes Alves® ",
Helber Gomes® 2, Dasa Gu'3, Alex Guenther!'3, Shantanu H. Jathar® "%, Saewung Kim'3, Ying Liu® ',
Sijia Lou® 1 Scot T. Martin'>, V. Faye McNeill'®, Adan Medeiros'?, Suzane S. de S4', John E. Shilling® 1
Stephen R. Springston®18, R.AF. Souza® '°, Joel A. Thornton?®, Gabriel Isaacman-VanWertz® 2,
Lindsay D. Yee® 9, Rita Ynoue® 22, Rahul A. Zaveri® ', Alla Zelenyuk@1 & Chun Zhao®3

M secquiterpens
‘ Maonaterpene
M sopene

The implication is that increasing
anthropogenic emissions in the future might
substantially enhance biogenic SOA in
pristine locations like the Amazon.

20190722 sp-r-and-d-landscape-chbc20190722.pptx 14



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

Computational Fluid Dynamics (CFD)
modelling and tests

R&D co-funded by FAPESP, several
universities

20190722 sp-r-and-d-landscape-chbc20190722.pptx
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Collaboration: University-Business research
collaboration in the state of Sao Paulo, Brazil

600 3,00% Main partners
Petrobras
Novartis
Pfizer
Roche
GSK
IBM
Vale/ITV
Merck
Eletrobras
AstraZeneca
Fibria
Westat
Janssen

Embraer

Bayer

Monsanto

I I I | | Agilent

0l £ e maann llllllllIIIIIII 0,00% Braskgm .
Boehringer Ingelheim
Sanofi

480 2,40%

360 1,80%

240 1,20%

120 0,60%

Number of articles with U-B co-authorship (blue
bars)
Percentage of total articles iwith authors in
Brazil that has co-authorship U-B (orange line)

D D D D N~
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Engineering Research Centers at FAPESP: Advanced

Joint University/Industry Research

* Along-term plan for Advanced Research

* Center is hosted in a university/institute,
— Center Director is a professor/researcher

— Adjunct Director is a researcher from the company as a visiting
professor at the university

— Other company researchers participate as visiting professors
* Up to 10-years contract, w. reviews on years 3, 5, 7/

* Cost sharing: FAPESP: Industry: University ~ 1:1:2

— USS 0.5 — 4 million per year from FAPESP and Company, plus labor
and infrastructure costs by university

20190722 sp-r-and-d-landscape-chbc20190722.pptx 17



Engineering Research Centers: RS 1,02 billion in

contracts; FAPESP+Business+Host (Univ/Res Inst)

Peugeot-Citroen/Unicamp: Biofuel Engines Engineering Research Center

10+ Pharmas/SGC/Unicamp/Oxford/Toronto/N. Carolina: Structural Genomics Center @ Unicamp
GSK/I. Butantan: Engineering Research Center on Target Discovery

GSK/UFSCAR: Engineering Research Center on Sustainable Chemistry

Shell (British Gas)/USP: Engineering Research Center on Natural Gas

Natura/USP: Applied Research Center on Well-being and Human Behavior

Embrapa/Unicamp: Agriculture, Gene Editing, Climate Change

Shell (BG)/Unicamp/USP/IPEN: New Energy

1.  Shell (BG)/Unicamp: Dense Energy Carriers

2.  Shell (BG)/USP: Computational Materials Sciences
3.  Shell (BG)/Unicamp: Advanced Energy Storage

4.  Shell (BG)/IPEN: Methane2Products

9. Statoil/?: Oil Reservoirs

10. Koppert/?: Biological Control

11. Usina S. Martinho/?: Biological Control for Sugarcane
12. IBM/?: Artificial Intelligence

O NOULEWN R

20190722 sp-r-and-d-landscape-chbc20190722.pptx 18



Unicamp: 701 start-ups; 604 active;
30,000 jobs, RS 4.8 billion in revenues (2018}
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Griaule: internationally competitive biometry technology

20190722

= EXAME

Empresa de Campinas ganha licitacao
de US$ 75 milhdes do Pentagono

A brasileira Griaule vai fornecer o sistema de certificagcao dos dados biométricos de
55 milhdes de cidadaos no Iraque e 30 milhdes no Afeganistao.

Por Mariana Desidério
8 nov 2018, 14h42 - Publicado em 7 nov 2018, 08h04

sp-r-and-d-landscape-chbc20190722.pptx 20



Starting with a MSc dissertation on
“Cooperative multirobot localization...”,.

Localizacao Multirrob6 Cooperativa com Planejamento

Dissertacao apresentada ao Instituto de Com- Paulo Gurgel Pinheiro!
putacao, UNICAMP, como requisito parcial

para a obtencao do titulo de Mestre em Ciéncia Margo de 2009

da Computagao. Prof. Dr. Jacques Wainer (Orientador)

1g . P - WA P / 'Q O3S i . . - . S -
Suporte financeiro de: Bolsa da FAPESP (processo 2007/53606-2) 20072009 Posto isto, pode-se apresentar o modelo de detecgao negativa que é definido por

playt = aldy):
Planning for Mobile Robot Localization Using p(dy |2y = ., vis™, obs)p(rily = a|diL,)

('t = rld7) =
ple = ldy) = o< Gt = o7 it obs)p(aly = & [dL)

(1.3)
Architectural Design Features on a Hierarchical

em que r; ¢ o obd que executa a detecgao negativa, x; é a postura do robd r e d, é
POMDP Approach

a informacao de auséncia de deteccao de outro. Os obstaculos sao representados pela

PhD Thesis presented to the Post Gradu- variavel obs e o campo de visao do robd observador por vis™.

. . ] . .
ate Program of the Institute of Computing Paulo Gurgel Pinheiro Toda vez em que um robd nao detectar um outro, as estimativas de crenga sobre
f the University of Campinas to obtain a suas posturas sao atualizadas. QQuando o robd 71 nao detectar o robd 79, esta terd suas
oI the Univ Anonst, 16. 2013

PhD d 0 C ter Sci estimativas atualizadas de acordo com:
egree in Computer Science.

T2

St ey Pt = ol pla = ol
= t = X)) = — — - —
Zzt P(Izl o'|dy )pla2 ) = 2 |dj2 )

(1.1)

em que x;* & a postura do robo ry e 27? ¢ a postura do robo rs.

20190722 sp-r-and-d-landscape-chbc20190722.pptx 21



...to an idea....+ funding from FAPESP ...+IP
protection....

Anticipative Shared Control for Robotic Wheelchairs Used by People with Disabilities

By: Pinheiro, P (Pinheiro, Paulo)! 11; Cardozo, E (Cardozo, Eleri)l 11; Pinheiro, C (Pinheiro, Claudio)[2! Wheelie e Gimme, tecnologia inovadora para dirigir cadeira de rodas

Processo: 15/22624-1
2015 IEEE INTERNATIONAL CONFERENCE ON AUTONOMOUS ROBOT SYSTEMS AND COMPETITIONS (ICARSC e

Edited by: Valente, A: Morais, R: Almeida, L: Marques, L Linha de fomento: Auxilio & Pesquisa - Pesquisa Inovativa em Pequenas Empresas - PIPE

Book Series: IEEE International Conference on Autonomous Robot Systems and Competitions ICARSC T ) R AN = S TR T 2
Pages: 91-96
DOI: 10.1109/ICARSC.2015.26

Published: 2015 By: Pinheiro, PG (Pinheiro, Paulo Gurgel)[ 11 Pinheiro, CG (Pinheiro, Claudio Gurgel)l11; Cardozo, E (Cardozo, Eleri)[ 2]
Author Information

1
The Wheelie - A Facial Expression Controlled Wheelchair Using 3D Technology

s aieleliees Hleluslioy, Plpilcalie) 2017 26TH IEEE INTERNATIONAL SYMPOSIUM ON ROBOT AND HUMAN INTERACTIVE COMMUNICATION (RO-MAN)

+ Univ Estadual Campinas, Sch Elect & Comp Engn FEEC, BR-13083852 Campinas, SP, Brazil. Edited by: Howard, A; Suzuki, K; Zollo, L
Addresses: Book Series: |IEEE RO-MAN
+ [1]UnivEstadual Campinas, Sch Elect & Comp Engn FEEC, BR-13083852 Campinas, SP, Brazil Pages: 271-276

Patente(s) depositada(s) como resultado deste projeto de pesquisa

i Published: 2017 . :
+ [2]Fed Inst Educ Sci & Tecnol Ceara IFCE, Dept Telecommun Res, BR-60040215 Fortaleza, Ceara, B—.. METODO DE ANALISE FACIAL PARA CONTROLE DE DISPOSITIVOS PCT/BR2017/000136 - Hoobox Robatics
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Hoobox is at J&J Innovation Labs, Houston
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SAO PAULO: A SCI&TECH HUB IN THE SOUTH
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Fast S&T Dynamics in the Sdo Paulo Region

FOLEGO CRIATIVO Pequisa
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FT: Sdo Paulo as a Tech-hub

Tech hubs worldwide

Number of financing rounds greater than $100m since 2014
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FAPESP: International research collaboration

* Vision
— Make the State of Sao Paulo an internationally recognized research
hub

* Collaboration entails sending and receiving scientists

— There is internationally competitive research in Sao Paulo that
attracts qualified foreign researchers

* Collaboration is much more than researcher mobility

— FAPESP targets full research projects, with multi-year duration,
conceived, written, presented and developed together

— Complex objectives, international competitivity
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FAPESP’s research collaboration connections
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FAPESP: value awarded to grants with (true)
international research collaboration
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Sdo Paulo: articles with international co-authorship

% de artigos com autores de outros paises
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Sdo Paulo: articles with international co-authorship

% de artigos com autores de outros paises
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Opportunities for young scientists in SP:
Young Investigator Awards

* Targets researchers with 2-5+ years post-doctoral experience in outstanding groups, outside
Brazil

— Open to Brazilians and non-Brazilians
e 5-years grant, extendable for 1-year
— Value ranges from USS 200 th to USS 2 million

* Fellowship for PI (including travel and installation)
* Equipment; Consummables; Services; Travel
* Fellowships for students

7,149 proposals, 1,564 awards since 1997
— 502p/58ain 2018 (1 award every week)

* Info at http://www.fapesp.br/en/4479

e Starting 2017: joint calls with Max Planck Society or Yl with Max Planck collaborators
— http://www.fapesp.br/11986

« Starting 2018: Young Investigator Award Il > 5 years more for outstanding Yl in YIA |
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An internationally connected R&D hub in SGo

Paulo, Brazil

* Good supply of qualified
researchers

e Stably funded universities and
research agency

* Intense, and growing,
industrial R&D

— University-Industry R&D
collaboration

— Lively start-up scene
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To know about research in Sao Paulo: FAPESP
Newsletter — in English

http://agencia.fapesp.br/en/

X
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Study by team including Brazilian scientists
published in The Astrophysical Journal Letters

For the latest news shows that formation of the galaxy's stars began
in Brazilian scientific in the center and then spread outwards
research
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