Avaliacao e Impactos da

lg'éncia Brasileira————
SB

PC

05/09/2016

Hernan Chaimovich

SBPC 09 2016




SIN@PSIS

Avaliacao e Impactos
AvaliacOes de conjuntura
O cenario da pesquisa no Séc. XXI
O Estado atual da Ciéncia Brasileira

Um novo formato de fomento e de avaliacao

Algumas conclusoes possiveis

SBPC 09 2016



Avaliacao e Impactos

QCNPq

Conselho Nacional de Desenvolvimento
Cientifico e Tecnologico

SBPC 09 2016



O que eo do-Investimento em\@c
NPq

ljéncia e Tecnologia

»Impacto intelectual

: Ideias que produzem novas ideias;
: ldeias que fazem a humanidade mais sabia;
: ldeias que permitem formar geradores de ideias;

»Impacto social

. ldeias que afetam politicas publicas;
. ldeias que diminuem a desigualdade;
. ldeias que aumentam o envolvimento social com a ciéncia;

»Impacto economico

. Ideias que criam empresas, e geram empregos,

. Ideias que aumentam a competitividade de empresas, e
geram empregos;

. Ideias que criam setores industriais
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Migrando de resultadospara |mpactgs\@cmpq

acade , econdmicos e socials

Improvements to health (living longer and

Generation of new with better quality of life)
Knowledge/
publication Academic impact (effects on further

Trained people research including other disciplines)

Development of Improving the performance of existing
collaborative networks businesses
;undlnghfor d Intellectual property/ Creating new businesses (that contribute to
TES_E?I‘ an Licensing economic growth and further R&D)
FIREEREY Research materials/
Technologies Delivering highly skilled people to the
labour market
Infl_umcas on
policy & practice Attracting R&D investment (from global
Development of iew business and non-UK funding sources)
e Improving public policy and public services
Dissemination of (including the NHS)
research

Engaging public support for medical
research
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O Ecossistema necessario para 0 —@cNPq

desei@Wimento da C,T&l

Attention to:
*  Girant writing

« Compelitive Infrastructure Basic Research

* Researcher recruitment and development

Attention to: l

*  Researcherfaculty rewards structure

+ Translatonal science infrastructure .

¢ Innavation disclesures and triage Translational R&D

*  |ntellectual propariy profection 1
Attention to:

* Shared prolotyping Faciliies Prototyping, Piloting
*  Strategic infrastruciure development for
pilating and scale-up & Sﬂﬂlﬂ-up

Attention to: l
- Technology Transfer -
* Realistic sarly-stage IP valuation
o tonaramei> T Comprometimento
» Strategic partnerships and other strategies Commercialization

a longo prazo de
todos os atores

Existing Cluster MNew Enterprise  § Cluster Business
Companies Formation Recruitment

Attention to: cluatarnalwc:rl;ing; shared servicas; businass incubation and

AR <R 2 0 14 GLOBAL R&D
el - JNDING FORECAST



Usando a avaliacao deimpacto N0 —————@¢cnNPq

quWépropostas

Extremamente  dificil

prever guais propostas
Be realistic when engaging stakeholders Irao produ ZIr impact()_

» Are stakeholders familiar with research eInclusao de membros
processes and timescales? da sociedade/usuarios
* Do researchers understand .
stakeholder’s objectives and pressures? no o Processo de
* Do researchers understand why aecisao.
stakeholders want to engage? eIntroduzir herspectiva
» Are stakeholders equipped to assess? de aplicabi idade ou
utilidade da pesquisa a
ser apoiada.
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Avaliagao e monitoramento de impactos\,@c,qu

para ade

slmpactos para a
Bone Scanners for Osteoporosis socledade podem demorar
~ First research abstract published 1963 a aparecer.
» Development of equipment 1974 - 1980 ] o
» Commercial equipment available 1978 - 1982 "Ava“a(}ao de |0n90 praZO'
» Purchased by research groups 1978 - 1988 |é mais Complexa’ exige.
» Initial purchase by NHS ~1990 .
» Questions about cost effectiveness 1994 IOIha_r as mUdan(}aS de
» Advocacy campaign 1995 - 1998 CcO njuntura.
» Widespread NHS use 2000 "OS |mpaCtOS mUdam 20l
weames s [ONQPO AOS @NOS € podem
se transformar de positivos
para negativos.
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Posicao do Brasil emrelacao a produgéﬁ\@cmpq

clentl

56. Top 4 countries with the largest number of 10% top-cited publications, by field, 2003-12
As a percentage of all top-cited publications by authors in OECD and BRIICS economies, whole counts
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Source: OECD and SCImago Research Group (CSIC) (2015), Compendium of Bibliometric Science Indicators 2014, http:/foe cd/scientometrics. See chapter notes.
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Tendencias da pesquisa nos paises da\,@cmpq

Opw

49. Trends in basic and applied research and experimental development in the OECD area, 1985-2013
Constant price index (USD PPPs 1985 = 100) and share of GERD in 2013 as percentages

B EBasic research — Applied research

Experimental development

Index 1985 = 100
400 ¢
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OECD Science, Technology and Industry Scoreboard 2015 SBPC 09 2016



Relacao entre investimento em P&D e———@ecnpq

nuWesqwsadores/empregados

Researchers, per thousand employment
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Posicao do Brasil emrelacao a produgée\,@cmpq

clent
4 = Scimago — julho 2016

Data by country

1.8k
United States

1.5k

1.2k
»
] L -«
£ S Brasil -2r"

Canada
_ . .
China Australia Switzerland
600 uth Korea  Spain  Austria
o > Denmark
) . Greece
» =
300 e S _ lceland
@D ®10 i ¥8 Puerto Rico Panama
Kazakhstan g, @ @ Jo..@ Bermuda
B togie %) . BV T Y a0 0. W e Montserrat
0 . 'erate W0 SV a@de %y, *gTeg’
0 4 8 12 16 20 24 28 32 36

Cites per document



Producao cientifica brasileira

2

m poucas Universidades
" Fonte: InCites 2006-2016

- Instituicéo % colab. inter. | Impacto relativo (mundo)

Brasil 437.505
1 USP 18.376
2 UFRJ 7.589
3 UNICAMP 7.131
4 UNESP 6.140
5 UFRGS 5.951
6 UFMG 5.708
7 UERG 3.303
8 UFSC 3.130
9 FIOCRUZ 2.873
10 UFPR 2.763

6,09
8,01
8,88
7,63
8,42
7,52
7,63
11,58
7,11
8,22
5,9

26,36
33,63
38,86
27,18
31,95
28,25
29,47
46,53
28,95
32,23
25,44

0,829
1,090
1,209
1,039
1,147
1,023
1,039
1,577
0,967
1,119
0,803

- Instituicdo % colab. inter. | Impacto relativo (mundo)

23 UFABC
35 UFSJ

1.494
845

16,49
14,48

58,1
57,99

2,245
1,971



Quadre,Comparativo USP-Rutgers=—@ecnpPq

Maltech no THE

e (3656) USP Rutgers U. of Gottingen  Caltech
(201-250) (123) (99) (1)
Teaching (30%) 60,9 | 43,9 49,3 95,6
International Outlook (7,5%) | 25,3 | 34,7 56,4 64,0
Industry Income (2,5%) 40,3 | 35,9 31,8 97.8
Research (30%) 68,6 | 55,7 54,5 97,6
Citations (30%) 20,4 | 754 2,7 99,8
N° de Estudantes 81.402(37.032| 25.581 2.243
Raz&o estudante/funcionérios | 14,6 | 17,3 25,6 0,9
Estudantes estrangeiros 4% 8% 12% 21%

Notas em CitacOes para Unicamp (22,6), UFRJ (1%@(:%&2%@0

(23,1) e UnB (10,4).




O cenario da pesqguisa no Sec.
XXI

@CNPq

Conselho Nacional de Desenvolvimento
Cientifico e Tecnologico




inte am as colaboracées _

Alguns al’sese INStituIcoes ———@cCNPq

»More than half of articles from UK
institutions In the Nature Index have a co-
author from a second country, most commonly
the US, Germany and France.

»For the University of Cambridge, this figure
exceeds 70%.

A well-connected world - Jonathan Adams & Tamar Loach
Nature 527, S58—-S59 (12 November 2015) doi:10.1038/527S58a

SBPC 09 2016



Pressao sobre o sistema de avaliagao——@cnPq

doWos das pesquisas

»Contagem de publicacbes e citacOes esta
perdendo relevancia.

»Surgimento de novos canais de disseminacao
do conhecimento que ultrapassam 0s
periodicos.

»Um novo arranjo na organizacao e
direcionamento da pesguisa exige uma nova
forma de avaliacao.

»Combinacao de medidas objetivas (antigas e
novas meétricas) com avaliacao de impacto.

SbFC UY ZU10
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O Estado atual da Ciéncia
Brasileira

@CNPq
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Evolugao da producao cientifica—@ecpq

brasjlEfer

Output: @ % of the region @ % of the world
Scimago — 62
Setembro 2016

54

Citable documents @ Non-citable documents 45

80k
36

40k 27

18
D [ -

1996 1999 2002 2005 2008 2011 2014

0

1996 1999 2002 2005 2008 2011 2014



ing” em Scimago 8

Todos os Paises Paises com mais de 1000 Docs.
1996-2015 2010 2015 1996-2015 2010 2015
No de
Docs 15 13 13 15 13 13
Citas/Doc 144 147 186 92 48 73
h 23 23 23 23 23 23

Fonte: Scimago
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O Brasil.em relacao a outros paises——@cnPq

de_dgw em suas regides

Web of Science Documents

400000
350000 China
500000 ................ ARGENTINA
:: ------------- AUSTRALIA
250000 :: CHILE
200000 ” ---------------- CHINA MAINLAND
................ INDIA
150000 ISRAEL
S - SOUTH AFRICA
100000 : L BRAZIL
50000 ot
. 3 TiL at
pus .!!!!!!!!!!!!'_'!!!."!!!Hli'!“:m“ml'""' ' T T LLLELELL
0 HHHH e R L L LTI T L | C
O P B D Ao DD A O WD nCites”
P K & P O & O NN o - i
‘\8) P‘j?) "\9 I\Cp @ ,\?} nS) q/@ qS?b q‘@ r}S) {f) Calibrate Your Strategic Research Vision

Paises em destaque no Nature Index 2015: Australia (Oceania), india (Asia central e
sul), Africa do Sul (Africa), Argentina e Chile (América Latina), Israel (Oriente Médio),
China (Leste da Asia) .

Destaques da Europa e America do Norte n&o incluidos. SBPC 09 2016



Um aumento relativamente —ACNPq

expreSElP na quantidade

Web of Science Documents - China excluded
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D J Calibrate Your Strategic Research Vision
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Porem oJdmpacto cientifico nao ——————®cnPq

omPETO

Category Normalized Citation Impact
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As colaberacoes internacionais

estﬁwm'déncia de alta

% International Collaboration
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Calibrate Your Strategic Research Vision
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E o numero de artigos de alta —RAcCNPq

visibiliGBlEE est4 aumentando

Highly cited papers
3500

3000 China ‘“ﬂﬂ‘
Y s ARGENTINA
---------------- AUSTRALIA
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E o numero de artigos de alta —RAcCNPq

visibiliGBlEE est4 aumentando

Highly cited papers - China excluded
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Inclusive.em relacao ao total de ———@ecnPq

% Highly cited papers

1,6
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Artigos de.maior visibilidade estao ———@cnPq

cong

0s em trés grandes are

Highly Cited Papers by Area - Brazil - 2006-2015

1 Mathematical
and Earth Sciences
800 |

9 Interdisciplinary o

8ngumﬁcs;f. , ,ﬁzogﬁ”m 74
languages and... T/

7 Humanities

6 Social Sciences

2 Biological

. Sciences

3 Engineering

) 4 Health Sciences

\5'Agricultural
Sciences

Total Papers by Area - Brazil - 2006-2015

1 Mathematical

and Earth...

160000

Interdisciplinary " 120000 -

Languages and... |

7 Humanities <
6 Social/
Sciences

| 96009______..

~__ 2Biological
/' Sciences

__ .' 3 Engineering
Bz

" Sciences

\ 5 Agricultural
Sciences

InCites™

Calibrate Your Strategic Research Vision P C O 9 2 0 1 6




Essas mesmas areas concentram a —@CNPq

ma_iW da producdo brasileirg

18000
—e—1 Mathematical and Earth
16000 Sciences
—e—2 Biological Sciences
14000
3 Engineering
12000
4 Health Sciences
10000
3000 —e—5 Agricultural Sciences
6000 —e—6 Social Sciences
4000 —e—7 Humanities
2000 —e—38 Linguistics Languages
and Arts
0 —e—9 Interdisciplinary
O NN OS~ROGMTO AN MNSTWNONOOTO AN NTWNONSNOOOANMSE W
V0V OO OO0 000000 O v vdedd
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A A A A A A A A A A A A A A A ddd NN ANNANNNANNNNCNNONNONCN N

Calibrate Your Strategic Research Vision
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O impacto. e diferente nas Grandes ——@cnPq

Are_M Areas do conhecimepig

2,5
Category Normalized Citation Impact - Exatas
2
1,5
Brazil - All areas
—o—1 Mathematical and
1 Earth Sciences
—o—1.1 Mathematics
0,5 —o—1.4 Astronomy
1.5 Physics
0 vl
O N MNMNMTNOMNOOTOANMTWLONONO AN MTWLWONDNO A NNM < W |nC|teS|
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52 le) e e e le e e e e le ) e ) lo) We ) le e e NN o e lo oo Nolo oo oo oNo oo No Ne) Calibrate Your Strategic Research Vision
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O impagctoe,e diferente nas Grandes ———@cnPq

AreasiBleBS Areas do conhecimeptc

2,5
Category Normalized Citation Impact - Agrarias
2
1,5
Brazil - All areas
—e—5 Agricultural Sciences
1 —o—5.1 Agronomy
—e—5.7 Food Science and Technology
0,5
. -
0 InCites™
O MNTNNONDOOTAANMNSTUNONDOTOAdNNMNTUNNONOOOANM T N Calibrate Your Strategic Research Vision
NNV OMO OO0 vt ededed
aNoNolololaololololofolololololofololololeleleleleleleleljeoleoleolelele o No)
A A A A A A A A A A A A A ddddd NN NNANANANNNNNNNNN
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O |mpacto e diferente nas GrandeS\@cNPq

1,5
Baseline for All Items
—e—4 Health Sciences
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Calibrate Your Strategic Research Vision
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O impagctoe,e diferente nas Grandes ———@cnPq

Arcasilis Areas do conhecimepic

Category Normalized Citation Impact - Humanas

1,5
Baseline for All Items
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Calibrate Your Strategic Research Vision
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O impagctoe,e diferente nas Grandes ———@cnPq

ArcasiBl#S Areas do conhecimentc

2,5

Category Normalized Citation Impact - Engenharias
1,5
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—eo—3 Engineering
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E powjgéo

Category Normalized Citation Impact
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Diferencas de especializagao

INStitu

CBPF

1 Mathematical

WoS Documents

UFABC

— Rcnpq

1 Mathematical

. . and Earth...
6annod Earth... 2500
9 2 Biological 9 2000 2 Biological
Interdisciplin... 4000 Sciences Interdisciplin... 1500 Sciences
1000
8 Linguistics 2000 . . 500
3 Engineering . . .
Languages... 0 7 Humanities 0 3 Engineering
At e 4 Health
7 Humanities Sciences 6 Social 4 Health
: ] Sciences Sciences
6 Social 5 Agricultural
Sciences Sciences Calibrate Your Strategic Research Vision 5 Agricultural
USP 30/08/2016 UFBA sciences
1 Mathematical 1 Mathematical
and Earth... and Earth...
9 60000 2 Biological 9 4000 2 Biological
Interdisciplin..40000 Sciences Interdisciplin... 3000 Sciences
2000
8 Linguistics 3 Engineering 8 Linguistics 1000 3 Engineering
Languages... Languages...
0 0
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Quadrante Relevancia/Aplicagao ——@cnPq

Movimentos 2
necessarios £z | Bohr steur
na Ciéncia ‘E
Brasileira E % Bem cheio no -
i E Brasil —P Edison

Relevance for immediate applications
S>oru vy 2016



Potencial formado pode ser ——ACNPq

ConWm quadrante de PasteL

New images detail how Zika B

developing brains

Bra;n Scans of Brazﬂlan Babies

Show Array of Zlka Effects

BOGO I_l

5 g = Ak e W a4




Potencial formado pode ser ————RCNPq

conygmm quadrante de Paste

Brasil - Israel - EUA
9 Lis Maternity &
9*6 Women's Hospital

UNIFESP "% TEL AUIV UNIVERSITY
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i NEN[jjaNNE§
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Harvarn
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R o ™ Boston
Children’s
=¥ Hospital
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PESQUISA E ENSIND
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Redes de.colaboracao nacionais € ———@CNPq

mtem@als

Brasil - Israel - EUA




Potencial formado pode ser —————@CNPq

cony, em quadrante de Paste

Fernanda Tovar Moll, MD, PhD
Diretora de Pesquisa

Science..

Journals Topics

A e
Zika virus impairs growth in human neurospheres

e and brain organoids

o Patricia P. Garcez"*', Erick Correia Loiola™, Rodrigo Madeiro da Costa®, Luiza M. Higa®/, Pablo
Trindade>", Rodrigo Delvecchio’, Juliana Minardi Nascimento’, Rodrigo Brindeira’. Amilcar Tanuri®,
Stevens K. Rehen’"

Bolsista de Produtividade em Pesquisa do
CNPqg - Nivel 2 - CA MF - Morfologia

2008
Pos-Doutorado.
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Propostaide Ciclo de Gestao em ———@ecnPqg

C ,I *Definicdo de objetivos da acdo com
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DifWametodologia propos?‘@c NPq

Transparéncia da metodologia - Uma vez que
essa metodologia explicita e vincula os criterios
de decisdo a estrutura da Arvore Hierarquica, a
transparéncia dos critérios utilizados na tomada
de decisao fica assegurada.

Alinhamento com o contexto estratégico - A
metodologia DEMUCTI de tomada de decisao
permite que se estabeleca um alinhamento entre
0s projetos apoiados pelo CNPqg e as politicas
publicas para C, T&l.

SBPC 09 2016
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Coeréncia entre criterios de julgamento e de
avaliacao de impactos - A metodologia permite
avaliar as propostas de projetos submetidos na
acao em funcao da previsao de Impactos
conforme estabelecido na légica da Arvore de
Estrutura Hierarquica, bem como utilizar os
mesmos para acompanhamento e avaliacao do
alcance destes impactos;

Adaptabilidade e ajuste progressivo da
metodologia - A metodologia DEMUCTI prevé
um ajuste progressivo com o tempo em funcao
de uma realimentacao (feedback) decorrente do

processo de avaliacao. SBPC 00 2016
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Algtwonclusﬁes possiveis  4XCNPg

»0O Impacto da ciéncia brasileira e o numero de
clentistas tem que crescer,

»Crescer com qualidade exige gue a governanca
em Universidades de Pesquisa seja académica;

»Ciéncia em Universidades de Pesqguisa Brasileiras
tem que estar relacionada com fronteiras, ja a
ciéencia como um todo também deve atender a
demandas nacionais;

»Internacionalizacao e colaboracao sao
essenciais.

SBPC 09 2016
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