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Brazil: 198 million people, 6th GNP
(2011)

South America
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State of Sdo Paulo,

5% ZPERU

" PARA

'.'—r

Buca,:do Acre r—
» J

Parque Nacmnal

do ﬁraguam (" BCﬁﬂTlﬂlS

85 - 55° s a5 a0 kS
VENEZUELA ' S ) JGUIANA OCEANO
lURINN.\-"IE FRANGCESA -
ATLANTICO g |
LOMBIA | . Mota: Fernando de
g AMAPA Moronha dista cerca de
da i 700 km da costa e sua
Pico ¢ Ioclalizacéo & definida
Par: pelas coordenadas
Tt L _ Equador  s0's 325w
Olf.l'lti:ﬁdﬂ Parque Naci nnal ) I _
eblina . =l WS ..., Pargue Nacional de -
"v Manau§ =D a""'ﬁ"'s T >, Len;:ms Maranhenses
', o ‘I- Telé ._v e Eﬂ aap‘h%-,aabzlgﬂl Santarg,m 50 J_u? Ecrtaleza
= ~ / { 1 RIO GRANDE|
Amzuun& A, MARANHAO LD ]
urud, _N\__f_:-"“" Marah; CEAHA/ U.NQRTE

Natal . 5

Brasil

41

34%
50%
13%

Million people
of Brazil’'s GDP
of Brazilian science

of State budget to HE
and R&D

1.64% GDP for R&D

a5
BOLIVIA itirmgha 15—
f PIRITO SANTO
| o0 =
(¥ * Vitoria
P~ 207
I0°DE JANEIRO
~4 CHILE = tidlde Janeiro
- Trepica, .‘.!’:’__959;_,‘2%1.0
|- 25 f Gia, : z T
!?f Eﬁiﬁ%' SANTA CATARINA o
C . - —
Flonancpolis '-’Jf-EANgO
il f ] /
ARGENTINA | RIO GRAND OSUL ATLANTI
= 9’orm Alegre 0 100 200 300 mi
JURGGUAI / 0 150 300 450km a0
'.r_lsu IIT‘ B5° BO° : ~—E5* ’ 5|un" 4|5° 4{0“‘ f:?r!?‘
10/17/2012 fapesp10-EN-20121017-UT.pptx; © C.H. Brito Cruz e Fapesp

3

3

52
45%

22

62%

State Universities
Federal Universities
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of the PhDs graduated in
Brazil (4,937 in 2010)

Research Institutes (19
state/3 federal)

Research Foundation

of R&D public support
comes from State sources



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

Higher Education and Research in Sdo
Paulo, Brazil

Faculty Cand./Accept. | Undergrads DR stud. DR awarded
Enrolled

5,500 57,902 14,000 2,214
Unicamp 1,700 17 16,682 5,779 818
UNESP 3,400 12 35,929 4,395 756
PUCSP 1,406 355
UFABC 410 13 4,200
UNIFESP 1,207 29 5,106 235
UFSCAR 1,127 14 8,851 914 175

ITA 182 50 572
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Sdo Paulo: R&D expenditures at 1.63% of
regional GDP
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Sdo Paulo: R&D Expenditures, 2010,

Sources for R&D expenditures in Sao Paulo, 2010
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by source

R&D expenditures

total 1.64% of

state GDP

— Grew from 1.52%
in 2008

Public

expenditures

— State  62%

— Federal 38%



SP, R&D Expenditure
International standing

Mexico
Argentina
Chile
India
South Africa
Russian Federation
Brazil
Italy
Spain
Ireland
China

Portugal |

é Sdo Paulo |
EU-27
Canada
United Kingdom
France
Australia
Total OECD
Germany
Chinese Taipei
United States
Korea
Japan
Sweden
Israel

0,00 1,00 2,00 3,00 4,00 5,00 6,00

Dispéndio Total em P&D (% PIB)
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State level support for R&D in Brazil,

2010

Ronddnia

Roraima

Plaui

Tocantins

Acre

Amapa

Alagoas

Mato Grosso do Sul
. Sergipe

Espirito Santo

) Maranhdo
Rio Grande do Norte
Para

Goias

Paraiba

Mato Grosso
Amazonas
Pernambuco

Ceara

Distrito Federal

Rio Grande do Sul
Bahia

Santa Catarina

> 23

Minas Gerais
Parana

Rio de Janeiro
Sdo Paulo

> 10

Source: Indicadores C&T, MCTI

Qutros; 540,9;
8%

BA; 120,4;2%

SC; 209,9; 3%
MG; 213,9; 3%\\
PR; 413,5 : 6% ~
RJ; 488,9 ; 7%-

SP; 5.012,2;
71%

>

0,0

1.000,0 2.000,0 3.000,0 4.000,0 5.000,0 6.000,0
R&D expenditures (MRS, 2010)
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Fapesp: Sdo Paulo Research Foundation

* Mission: support research in all fields

* Funded by the State of Sao Paulo with 1% of all state revenues
— Started in 1962

* All proposals are peer reviewed (20,600 proposals in 2011)

* Annual budget: SPPP 600 M in 2011

— Fellowships (3,000 Sl, 2,600 MSc, 4,000 DrSc, 1,800 Post-docs, 800 other)

— Academic R&D (Thematic, Regular, Young Investigators)

— University-Industry Joint R&D: Microsoft, Agilent, Braskem, Oxiteno,
SABESP, VALE, Natura, Petrobras, Embraer, Padtec, Biolab, Cristalia,
Whirlpool, Boeing , GSK, BP, BG, PSA (Peugeot-Citroen), ...

— Small bussiness R&D: 1,200 SBE’s (two PIPE+PAPPE awards per week in
2011)
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FAPESP expenditures, 2011
Total: RS 938 million

Other; 4,5%

Physics; 4,6%
Geosciences;
4.9%
Chemistry; 5,5%
Interdisciplinary
:6,3%

Humanities,
Social Sc.; 9,9% Engineering;
10,8%

Health
Sciences; 27,2%

Agronomy,
Veter.; 9,1%

Biology; 17,3%
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Brazil: growing number of scientific

articles in international journals
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Brazil: strong growth in international
scientific articles, 1995-2010
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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 a not so “utilitarian”
item

— Science that makes mankind wiser
* In all fields there are fundamental questions

* Philosophy, Archeology, Literature, High Energy Physics, Cosmic
Rays, Astronomy, Evolution,..
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SOAR: Southern Observatory for
Astrophysical Research

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

Infrared afterglow observation after a GRB - . $RB 050904
unveils the explosion which happened 13 s S
billion years ago.

These results demonstrated that GRBs can be
used to trace the star formation, metallicity,
and reionization histories of the early
Universe.

IAG, USP; IF, UFRGS

— Fapesp, CNPq, NSF,--- R II——
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How did Man come to America?

OPEN & ACCESS Freely available online < PLoS one

Testing Evolutionary and Dispersion Scenarios for the
Settlement of the New World

Mark Hubbe'®, Walter A. Neves?, Katerina Harvati®

1instituto de Investigaciones Arquecidgicas y Museo, Universidad Catdlica del Norte San Pedro de Atacama, Chile, 2 laboratdrio de Estudos Bvolutives Humanos.

Departamenta dz Genética e Blologla Bvolutiva, Instituto de Blod éndas, Unhversidade de 530 Paulo, 530 Paulo, Brazll, 3 Palzoanthropology Section, Institut filr Uhe- w MODEL 2
Frihgeschichte und Archasologie des Mittelalters and Senchenberg Center for Human Evolution and Paleoscology, University of Tdbingen, Tdbingen, Gemmany 0 kyr 0 kyr
10 kyr N -
Abstract
) ) ) . ) ) 20 kyr
Background: Discussion surrounding the settlement of the Mew World has recently gained momentum with advances in
molecular biology, archasology and bicanthropology. Recent evidence from these diverse fields is found to support 30 kyr
different colonization scenarios. The currently available genetic evidence suggests a “single migration” model, in which
both early and later Mative American groups derive from one expansion event into the continent. In contrast, the
pronounced anatomical differences between early and late Native American populations have led others to propose more
complex scenarios, involving separate colonization events of the Mew World and a distinct origin for these groups.
MODEL 3
0 kyr /—\‘ 0 kyr
10 kyr /.\Il ok
20 kyr
30 kyr
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New ideas in cellular therapy

(JAMA, 11 de Abril de 2007)

Autologous Nonmyeloablative
Hematopoietic Stem Cell Transplantation
in Newly Diagnosed Type 1 Diabetes Mellitus

Jalio C. Voltarelli, MD, PhD

Carlos E. B. Couri, MD, PhD

Ana B. P. L. Stracieri, MD, PhD

Maria C. Oliveira, MD, MSc

Daniela A. Moraes, MD

Fabiano Pieroni, MD, PhD

Marina Coutinho, MD, MSc

Kelen C. R. Malmegrim, PhD

Maria C. Foss-Freitas, MD, PhD

Belinda P. Simées, MD, PhD

Milton C. Foss, MD. PhD

Elizabeth Squiers, MD

Richard K. Burt, MD

Context Type 1 diabetes mellitus (DM) results from a cell-mediated autoimmune
attack against pancreatic beta cells. Previous animal and dlinical studies suggest that
moderate immunosuppression in newly diagnosed type 1 DM can prevent further loss
of insulin production and can reduce insulin needs.

Objective To determine the safety and metabolic effects of high-dose immunosup-
pression followed by autologous nonmyeloablative hematopoietic stem cell transplan-
tation (AHST) in newly diagnosed type 1 DM.

Design, Setting, and Participants A prospective phase 1/2 study of 15 patients
with type 1 DM (aged 14-31 years) diagnosed within the previous 6 weeks by clinical
findings and hyperglycemia and confirmed with positive antibodies against glutamic acid
decarboxylase. Enrollment was November 2003-July 2006 with observation until Feb-
ruary 2007 at the Bone Marrow Transplantation Unit of the School of Medicine of Ribeirdo
Preto, Ribeirao Preto, Brazil. Patients with previous diabetic ketoacidosis were excluded
after the first patient with diabetic ketoacidosis failed to benefit from AHST. Hematopoi-
etic stem cells were mobilized with cyclophosphamide (2.0 g/m?) and granulocyte colony-
stimulating factor (10 pg/kg per day) and then collected from peripheral blood by leu-
kapheresis and cryopreserved. The cells were iniected intravenoiislv after randitinnino

10/17/2012 fapesp10-EN-20121017-UT.pptx; © C.H. Brito Cruz e Fapesp
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BIOTA: Science, July 2009

Heat Exchange from the Toucan Bill Reveals a
Controllable Vascular Thermal Radiator

Glenn J. Tattersall, et al.

Science 325, 468 (2009);

AVAAAS DOI: 10.1126/science. 1175553

REPORTS
Heat Exchange from the Toucan

Bill Reveals a Controllable
Vascular Thermal Radiator

Glenn ). Tattersall,’? Denis V. Andrade,™?* Augusto S. Abe®?

The toco toucan (Ramphastos toco), the largest member of the toucan family, possesses the
largest beak relative to body size of all birds. This exaggerated feature has received various
interpretations, from serving as a sexual ornament to being a refined adaptation for feeding.

- -~ However, it is also a significant surface area for heat exchange. Here we show the remarkable
. . capacity of the toco toucan to regulate heat distribution by modifying blood flow, using the

. . bill as a transient thermal radiator. Our results indicate that the toucan's bill is, relative to its
- - size, one of the largest thermal windows in the animal kingdom, rivaling elephants’ ears in its

- ability to radiate body heat.

10/17/2012 fapesp10-EN-20121017-UT.pptx; © C.H. Brito Cruz e Fapesp 18



SP Environment Secretary bases
Resolution on BIOTA research

SECRETARIA DE ESTADO DO MEIO AMBIENTE ° Seve ral Gove rnor Decrees and
Resolutions

— Decree 53.939, 06Jan09 — Legal
Reserves

— Decree 54.746, 04Sep09 —
_Conservation Units Cantareira

Dispbe sobre os critérios e parametros para concessao ESTADO DE SAO PAULO
ZONEAMENTO AGROAMBIENTAL PARA O SETOR SUCROALCOOLEIRO

GABINETE DO SECRETARIO

PUBLICADA EM 14/03/88 - SECAO | - PAG.36

RESOLUCAO SMA-15 DE 13 DE MARGCO DE 2008.

de autorizagdo para supressdo de vegetacdo nativa

considerando as areas prioritarias para incremento da
Aptidao agroambiental
W Adequada
N Adequada com kmiacBo ambeental
Adequada com astneso ambental
W Inacequada

conectividade.

Comvanctes cartograficas.
* Mincpis
Represas oulagos

O SECRETARIO DE ESTADO DO MEIO AMBIENTE, em cumprimento ao
disposto nos artigos 23, VII, e 225, § 19, |, da Constituicdo Federal, nos artigos
191 e 193 da Constituicdo do Estado, nos artigos 2° e 4° da Lei federal n®
6.938, de 31 de agosto de 1981, e nos artigos 29, 4° e 7° da Lel estadual n°
9.509, de 20 de margo de 1997, e

Considerando os resultados obtidos pela equipe de pesquisadores do Projeto> ®
< Biota FAPESP e as informagfes presentes no mapa de "Areas prioritarias

para incremento da conectividade' e TAreas prioritarias para criacdo de

Unidades de Conservagio" resultantes do Projeto Biota FAPESP;

10/17/2012 fapesp10-EN-20121017-UT.pptx; © C.H. Brito Cruz e Fapesp 19



Political Science

Comparqti_ve
Polibics
IV g 3

’ AN

The City University of New York

Presidential Power, Legislative Organization, and Party
Behavior in Brazil

Argelina Cheibub Figueiredo and Fernando Limongi

Presidential regimes are considered to be prone to produce institutional deadlocks.
In the generally shared view, influenced by the work of Juan Linz, presidentialism
lacks a built-in mechanism to induce cooperation between the executive and legisla-
tive branches of the government.! Representatives and the president have different
constituencies, and their mandates are independent and fixed. Hence the chances
that the legislative and the executive powers will have the same agenda are small.

10/17/2012 fapesp10-EN-20121017-UT.pptx; © C.H. Brito Cruz e Fapesp 20



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

Computational Fluid Dynamics
(CFD) simulation and tests
Research co-funded by FAPESP,
using several universities

10/17/2012 fapesp10-EN-20121017-UT.pptx; © C.H. Brito Cruz e Fapesp 21



FAPESP’s BIOEN research program:
84 - 148 -» 212 -> 381 ton/Ha??

Biotechnology

Journal

Flant 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 regulation 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 Bioquimica, Instituto de Quimica, Av. Prof. Lineu Prestes, 5do Paulo, Brazil (Australia Colombia, and South Af ricaJ and total Ijr}l' matter
Hawai Agriculture Research Center, Kunia, HI USA

production
Cane yield Biomass*
Type of yield t/(ha yr) t/tha yn a/(m” d)
Commercial Average 84 39 10.7
Commercial maximum 148 6o 18.8
S E.'{FIEFII'I"IEI'I‘tﬂl maximum 212 a8 270 -
Theoretical maximum 381 177 48 5

10/17/2012 fapesp10-EN-20121017-UT.pptx; © C.H. Brito Cruz e Fapesp




Brazil: 47% of energy from renewable
sources (2009); 18% from sugarcane

60%
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40%

30%

20%

Energy sources in Brazil, 2006
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B Other renewable
@ Wood and vegetable coal
B Hydraulicand electricity

B Sugarcane

cane
18%

Renewables in Brazil: 47%:; World: 13%: OECD: 7,2%
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Center for Metropolitan Studies:
public policy research

Quality of public education Quality of public health
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(Source: Marta Arretche (USP and CEBRAP), presentation at FAPESP Week, Oct. 26, 2011)
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Professors have ideas, often times
because they love challenges

int. Comm. Heat Mass Transfer, ¥ol. 28, No. 7, pp. Y63-972, 2001

Copyright © 2001 Elsevier Science Lid

Pergamnn Printed in the USA. All rights reserved
0735-1933/01/F-see front matter

PIL: S0735-1933(01)00300-1

UNSTEADY HEAT CONDUCTION IN 3D ELLIPTICAL CYLINDERS

M.S. Ferreira and J.1. Yanagihara
Department of Mechanical Engineering
Polytechnic School — University of Sio Paulo
Sdo Paulo, 51" 05508-900, Brazil

ABSTRACT

The main purpose of this paper 1s to present a numerical calculation procedure for transient
heat conduction in a 3D elliptical cylinder. A non-orthogonal analytical transformation
converting an elliptical cylinder into a parallelepiped was developed. The finite-volume
method was applied to the transformed partial differential equations. The resulting algebraic
equations were solved by a technique similar to the alternating-direction-implicit scheme.

10/17/2012 fapesp10-EN-20121017-UT.pptx; © C.H. Brito Cruz e Fapesp 25



Then the academic idea may develop
into na application

Contents lists sveilsble st Sciencelirect 3D

- ' / adiabatic

International Communications in Heat and Mass Transfer

Cantral
Rasarvain
LI,

Trunk
tasues | P

journal homepage: www.elsevier.com /locate/ichmt

M.S, Ferreira ?, J.I. Yanagiharab*

* Department of Méchanio! Engineeéring, FE (Fundesdo Fodueooi ool b clena ), 580 Remardo do Gampe, Bras!
B Department of Mechamical Fngingsring, Poalplachnic Srhool, Liversly of 580 Pauls, Av. Prof. Mallo Marass, 223, 05508900, 585 Pauls, 5P, Braril

7 :
| 2D ~L_
A transient three-dimensional heat transfer model of the human body’’ \@

Model inputs
Air temperatu
Relative humi
Mean radiant

ARTICLE I MNFO ABSTEACT

2D
Available anline 16 April 2009 The ohjective of this work is to develop animproved maodel of the human thermal system. The features incleded R“-
are impaortant tosohe real problems: 30 heat conduction, the we of elliptical odinders to adequate by approximate
Keywords: by geometry, the @refitl re presen tation of tissees andimportant organs and the flexibiliy of the compuetat ional
Humuan body thermal madel implamentation Focus isonthe passive system, which is composed by 15 clindrical elemants anditincludes haat s 3
Human thermal sysvem transfer between large arteries and veins The results of thermal neutrality and transient simulations are in
?E;Etr;_:’ﬁ:" excellant agreament with exparimantal data, indicating t hat the model represents adequaely the behavior of the

Thermal canmlart howman thermal systam.

L 200 Hsevier Ltd. All rights reserved.
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Result: Embraer-FAPESP-USP Center for
Aircraft Confort Engineering
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FAPESP: international agreements for
joint research funding

* Agreements with foreign funding agencies, universities
and companies

RCUK (UK) UE-CNPq (Bioenergy)
KCL; Surrey;Southampton;Nottingham (UK) | CONICET (Ar)

DFG (Ge) CONICYT (Ch)
CNRS; ANR (Fr) ISTP (Ca)

INSERM;INRIA;INRA (Fr) NSF (U.S.) = CNIC and ICC

U. Toronto (Ca) Microsoft Research
U. W. Ontario (Ca) MIT (U.S.)

Hebrew Univ. Jerusalem (Israel) FCT (Portugal)

e 303 joint proposals supported, 2005-2010

— U.S 115; France 87; Germany 41; U.K. 27; Argentina 11; Canada
8; Portugal 8

10/17/2012 fapesp10-EN-20121017-UT.pptx; © C.H. Brito Cruz e Fapesp 28



International collaboration @ FAPESP:
sending scientists from SP abroad

e Research fellowships (2-12 mo; 158 in 2010)

* Special grants for participation in international
conferences (903 awarded in 2010)

* Fellowship for short stays
— 4 mo — 12 mo doing research work abroad

— Eligible: all 11,000 FAPESP fellowship holders

10/17/2012 fapesp10-EN-20121017-UT.pptx; © C.H. Brito Cruz e Fapesp



International collaboration @ FAPESP:
bringing foreign scientists to SP

e Post doctoral fellowships
— Stipend, travel, some research money
* Young Investigator Awards (1.5 awards per week)
— Stipend, travel, research money
* Visiting scientists
— 205 in 2010 (travel, stipend;2 weeks to 12 months)
e S3o Paulo Schools of Advanced Science (SPSAS)
— Each one with 50-100 young Dr students from abroad
e S30 Paulo Excellence Chairs (SPEC)

— For top notch scientists from abroad: full research grant for
staying 3 mo. per year in SP for 3-5 years

10/17/2012 fapesp10-EN-20121017-UT.pptx; © C.H. Brito Cruz e Fapesp 30



To know about research in Sao Paulo:
FAPESP Newsletter — in English

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

10/17/2012
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U.S. scientists evaluate
FAPESP Week

Opportunities to learn about cutting edge
research in Brazil and conduct partnerships
with scientists in the country were highlighted
by participants in the Washington symposium.

FAPESP and GSK in
partnership against tropical
diseases

FAPESP and Glaxo SmithKline Brasil signed a
letter of intent for joint investment to support

research on tropical diseases in Sdo Paulo State.
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U.S. scientists
evaluate FAPESP
Week

Opportunities to learn
about cutting edge
research in Brazil and
conduct partnerships
with scientists in the
country were
highlighted by
participants in the
Washington symposium.

FAPESP and CSK in

FAPESP evaluates

impact of programs
Three FAPESP
programs — Fellowships,
BIOTA and Multiuser
Equipment (EMU) - will
be evaluated in a study
conducted by the
Foundation’s Scientific
Department with the
support of the Study
Group on Organization of

Research and
Tnnamatian (CENDTY
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