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social projects and the development of information systems for
the public sector, third sector and international agencies.

Monica Maia Bonel Maluf

Advisor to the Executive Board of the S3o Paulo State
Government Foundation for Administrative Development
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Adilson Simonis

Graduated in statistics from the Federal University of Rio
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the University of Sdo Paulo (USP, 1988). PhD in probability
from USP (1995). Postdoctoral studies at the University of
Rome Tor Vergata (1996-1998). Currently Associate
Professor at USP.
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Undergraduate student in applied and computational math-
ematics at the University of Sao Paulo (USP).
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Undergraduate student in statistics at the University of Sao
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Undergraduate student in statistics at the University of Sdo
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Chapter 3 - Financial and human resources in
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Carlos Henrique de Brito Cruz

Graduated in electronic engineering from the Aeronautics
Technology Institute (ITA, 1978). Master’s in science (1980).
PhD in science (1983) from Gleb Wataghin Institute of
Physics at the State State University of Campinas (Unicamp).
Visiting researcher at the Italo-Latin American Institute of
Universitd degli Studi (Rome). Resident visitor at Bell Labs
(Holmdel, NJ). Visiting professor at Pierre & Marie Curie
University (Paris). Director, Gleb Wataghin Institute of
Physics (1991-94 and 1998-2002). Pro-Rector for Research,
Unicamp (1994-98). Rector, Unicamp (April 2002-April
2005). President of FAPESP (1996-2002). Currently profes-
sor at Gleb Wataghin Institute of Physics, Unicamp; member
of the Brazilian Academy of Sciences (since 2000); and
FAPESP’s Scientific Director (since April 2005).

José Roberto Rodrigues Afonso
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labor economics from the State State University of Campinas
(Unicamp, 2010). Currently an economist with BNDES, the
national development bank (since August 1984). Seconded
to the Federal Senate as technical advisor (since July 2007).
Formerly head of fiscal and employment affairs at BNDES,
where he led the technical team responsible for drafting the
Fiscal Responsibility Law.

Sinésio Pires Ferreira

Graduated in economic sciences from the State State
University of Campinas (Unicamp, 1980). Master’s in eco-
nomics of industry and technology from the Federal
University of Rio de Janeiro (UFRJ, 1986). Currently assis-
tant director of the Sdo Paulo State Data Analysis System
Foundation (Seade).
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Graduated in geography from the University of Sao Paulo
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Ministry of Planning, Budget & Administration (MPOG).
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Federal University of Rio de Janeiro State (UFF). PhD stu-
dent in economics at UFF.

Beatriz Barbosa Meirelles

Graduated in economic sciences from the Federal University
of Rio de Janeiro (UFR], 1998). Master’s in economics of
industry and technology from UFRJ (2005). Currently an
economist with BNDES, the national development bank.
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Graduated in economics from the Federal University of Rio
de Janeiro State (UFF, 2010). Currently taking an MBA at
Ibmec. Former intern at the Ministry of Finance and the
Social Security & Welfare Foundation (FAPES) of BNDES,
the national development bank. Former administration
analyst with Saint-Gobain. Currently a market analyst with
AkzoNobel.
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Unit (NIT/Materiais), UFSCar.
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Associate Professor, Department of Materials Engineering,
Federal University of Sdo Carlos (UFSCar). Coordinator,
Postgraduate Program in Science, Technology & Society,
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Full Professor, University of the South Toulon-Var (Toulon,
France). Professor, Postgraduate Program in Science,
Technology & Society, Federal University of Sao Carlos
(UFSCar).
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Graduated in electronic engineering from the Aeronautics
Technology Institute (ITA). PhD in meteorology from the
Massachusetts Institute of Technology (MIT, Cambridge,
MA). Tenured researcher at INPE, the national space
research institute. Chair, Scientific Committee, International
Geosphere-Biosphere Program (IGBP). Coordinator, Center
for Terrestrial System Science, INPE. One of the authors of
the Fourth Assessment Report of the Intergovernmental
Panel on Climate Change (IPCC). Executive Secretary,
Brazilian Climate Change Network (Rede Clima). Former
coordinator of FAPESP’s Global Climate Change Research
Program (PFPMCG). Currently Secretary of Research &
Development Policies & Programs, Ministry of Science &
Technology (MCT).

Carlos Lenz César (collaborator)

Graduated from the Federal University of Ceara (UFC,
1977). Master’s and PhD in physics (1979, 1985) from the
State State University of Campinas (Unicamp). Currently
Full Professor, Department of Quantum Electronics, Gleb
Wataghin Institute of Physics, Unicamp.

Fernando Galembeck (collaborator)

Graduated in chemistry from the University of Sdo Paulo
(USP, 1964). PhD in chemistry from USP (1970).
Postdoctoral studies at the University of Colorado (Boulder,
CO, 1972-3) and the University of California (Davis, CA,
1974). Full Professor, State State University of Campinas
(Unicamp). Has held leadership positions at Unicamp, the
Ministry of Science & Technology (MCT), the National
Council for Scientific & Technological Development (CNPq),
the Brazilian Academy of Sciences (ABC), the Brazilian
Chemistry Society (SBQ), the Brazilian Association for the
Advancement of Science (SBPC) and the Brazilian Microscopy
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and planner at FAPESP, MCT, CNPq and the Office for
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a consultant to several companies.



Glaucia Mendes Souza (collaborator)

Graduated in biology from the Biosciences Institute at the
University of Sdo Paulo (USP). PhD in biochemistry from the
Chemistry Institute at USP (1993). Postdoctoral studies in
glycobiology at Sanford-Burnham Institute (La Jolla, CA, 1994-
96) and molecular genetics at Baylor College of Medicine
(Houston, TX, 1996-97). Earned her Habilitation (livre-docén-
cia) at the Department of Biochemistry, USP (2004). Leader,
Signal Transduction Laboratory, Chemistry Institute, USP.
Coordinator of several sugarcane genomics initiatives, includ-
ing Projects SUCEST and SUCEST-FUN. Coordinator of
FAPESP’s Bioenergy Research Program (BIOEN). Member,
Biology Committee, International Society of Cane Technologists.
Associate Editor, International Journal of Plant Genomics.

Maria Ester Soares dal Poz (collaborator)

PhD in science and technology policy from the State State
University of Campinas (Unicamp, 2006). Postdoctoral studies
at the Center for Health Technology Development (CDTS),
Fundagdo Oswaldo Cruz (Fiocruz, 2007 and 2009). Lecturer at
the School of Applied Sciences (FCA) and researcher at the
Economics Institute’s Agricultural Economics Unit, Unicamp.

Gerson Azzi Cesar
Researcher, Materials Technology Information Unit (NIT/
Materiais), UFSCar.

landra Maria Carlos Cartaxo
Undergraduate student in library and information sciences at
the Federal University of Sao Carlos (UFSCar).
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Associate Professor, School of Economic Sciences (FACE),
and Center for Development & Regional Planning (Cedeplar),
Federal University of Minas Gerais (UFMG).

Adriano Ricardo Baessa
Economist. Researcher, Minas Gerais Center for Nuclear
Technology Development (CDTN-MG).

Leandro Alves Silva

Economist, Euvando Lodi Institute, Minas Gerais State
Federation of Industry (FIEMG). PhD student in economics,
Center for Development & Regional Planning (Cedeplar),
Federal University of Minas Gerais (UFMG).

Leonardo Costa Ribeiro

PhD in physics. Postdoctoral studies at the Center for
Development & Regional Planning (Cedeplar), Federal
University of Minas Gerais (UFMG). Researcher, National
Institute of Metrology, Standardisation & Industrial Quality
(Inmetro).

Caroline Ubaldo Gomes da Silva
Undergraduate student in economics, School of Economic
Sciences (FACE), Federal University of Minas Gerais
(UFMG).
Development & Regional Planning (Cedeplar), Federal
University of Minas Gerais (UFMG).

Scientific initiation grantee, Center for

Juliana Rodrigues Vieira

Undergraduate student in economics, School of Economic
Sciences (FACE), Federal University of Minas Gerais
(UFMG).
Development & Regional Planning (Cedeplar), Federal
University of Minas Gerais (UFMG).

Scientific initiation grantee, Center for

Stefania Listgarten

Undergraduate student in economics, School of Economic
Sciences (FACE), Federal University of Minas Gerais (UFMG).
Scientific initiation grantee, Center for Development &
Regional Planning (Cedeplar), Federal University of Minas
Gerais (UFMG).

Luiza Teixeira de Melo Franco

Undergraduate student in economics, School of Economic
Sciences (FACE), Federal University of Minas Gerais (UFMG).
Scientific initiation grantee, Center for Development &
Regional Planning (Cedeplar), Federal University of Minas
Gerais (UFMG).

Chapter 6 — Technology balance of payments: a
renewed perspective

Joao Eduardo de Morais Pinto Furtado

Graduated in economic science from the State State University
of Campinas (Unicamp, 1981). Master’s in economics from
Unicamp (1984). PhD in economics from the University of Paris
XIII (1997). Specialization in industrial and technological strate-
gies and policies at the UN Economic Commission for Latin
America (ECLAC, Santiago, Chile, 1991). Formerly advisor to
the Brazilian Innovation Agency (FINEP, 1999-2002) and
BNDES, the national development bank (2005-07). Founder
and former executive editor of Revista Brasileira de Inovagdo.
Assistant professor at the Polytechnic School of the University of
S3o Paulo (USP). Board member, Sao Paulo State Federation of
Industry (FIESP) and Sao Paulo School of Sociology & Politics
(FESP-SP). Member of FAPESP’s Research Area Panels.

Joao Alberto de Negri

Master’s in economics from the Federal University of Minas
Gerais (UFMG, 1996). PhD in economics from the University
of Brasilia (UnB, 2003). Researcher, Institute of Applied
Economics (IPEA, since 1996). Former General Coordinator,
Department of Foreign Trade (SECEX), Ministry of
Development, Industry & Trade (MDIC, 1999). Director
and Vice-President, IPEA, 2005-07.



Vanderléia Radaelli

Graduated in economics from Sao Paulo State University (Unesp,
2003). Master’s in science and technology policy from the State
State University of Campinas (Unicamp). PhD student in science
and technology policy at Unicamp. Former head of technological
innovation at the Sao Paulo State Federation of Industry (FIESP).
Specialist in science, technology and innovation at the Inter-
American Development Bank (IADB). Associate Researcher,
Industrial Economics Research Group (GEEIN), Unesp.

Wellington da Silva Pereira

Graduated in economics from Sao Paulo State University
(Unesp, 2003). Master’s in economic development from the
Federal University of Parand (UFPR). Assistant Professor,
UFPR. Economist, Planning, Regional Bank for Development
of the Far South (BRDE). Associate Researcher, Industrial
Economics Research Group (GEEIN), Unesp, and Elabora
Consulting and Training.

Chapter 7 — Technological innovation by business in
Sao Paulo State: an analysis based on the findings
of the PINTEC survey

André Tosi Furtado

Economist with PhD from the University of Paris I. Full
Professor, Department of Science & Technology Policy,
State State University of Campinas (Unicamp).

Ruy de Quadros Carvalho

Graduated in business administration. PhD in development
economics from the University of Sussex, Brighton, U.K..
Currently Associate Professor, Department of Science &
Technology Policy, State State University of Campinas
(Unicamp).

André Tortato Rauen

Economist with master’s in science and technology policy.
PhD student in the same discipline at the State State
University of Campinas (Unicamp).

Chapter 8 - The regional dimension of ST&I
activities in Sao Paulo State

Renato de Castro Garcia

Professor of economics at the Production Engineering
Department of the Polytechnic School, University of Sao
Paulo (USP).

Conceigao Fatima da Silva

Professor at the University Center of the School of Industrial
Engineering (FEI) of the State State University of Campinas
(Unicamp). PhD student in science and technology policy at
the Geosciences Institute of the State State University of
Campinas (Unicamp).

Hérica de Morais Righi

Master’s degree in science and technology policy at the
Geosciences Institute of the State State University of
Campinas (Unicamp). PhD student in the same subject,
Unicamp.

Chapter 9 - Information & Communication
Technology (ICT) in Sao Paulo State: characterization
and diffusion indicators

José Eduardo de Salles Roselino Janior

Graduated in economic sciences from S3o Paulo State
University (Unesp, 1993). Master’s (1998) and PhD (2006)
in economic sciences from the State State University of
Campinas (Unicamp). Currently a researcher and lecturer
(undergraduate and master’s) at the Sdo Paulo Salesian
University Center (UNISAL) and Campinas Colleges
(Facamp), and affiliated with the Industrial Economics
Research Group (GEEIN), Unesp.

Antonio Carlos Diegues Janior

Graduated in economics from the State State University of
Campinas (Unicamp, 2004). Master’s (2007) and PhD
(2010) in the same subject from Unicamp. Currently a lec-
turer in economic sciences at the Federal University of Sao
Carlos (UFSCar) and a researcher in economics of industry,
technology and innovation

Murilo Damido Carolo

Graduated in economics from the State State University of
Campinas (Unicamp, 2008). Intern at the University of Sao
Paulo (USP).

Chapter 10 - ST&I and the agricultural sector in Sao
Paulo State

Sergio Salles-Filho

Graduated in agronomy from the Federal Rural University of
Rio de Janeiro (UFRR]J, 1980). Master’s in agrarian sciences
from S3o Paulo State University (Unesp Botucatu, 1985).
PhD in economics from the State State University of
Campinas (Unicamp, 1993). Full Professor, Department of
Science & Technology Policy (DPCT), Unicamp, having
twice been department head. Co-founder of Group for
Studies on the Organization of Research & Innovation
(GEOPI), Unicamp (1995). Former Head of the Brazilian
Innovation Agency (FINEP, 2001-03). Has twice won
Unicamp’s Zeferino Vaz Award for academic performance
(1998 and 2001). Winner of the Air Force’s Santos Dumont
Medal (2005) for coordination and development of the
Aerospace Technical Center (CTA). Currently FAPESP’s
Program Evaluation Coordinator.



Ana Maria Carneiro

Graduated in social sciences from the Federal University of Goids
(UFG, 1997). Master’s in sociology from the State State
University of Campinas (Unicamp, 2000). PhD in science and
technology policy from Unicamp (2007). Formerly Research
Manager, SOFTEX Digital Observatory, Association for the
Promotion of Brazilian Software Excellence (SOFTEX). Currently
aresearcher with Unicamp’s Public Policy Research Unit (NEPP)
and Coordinator of the same university’s Group for Studies on
the Organization of Research & Innovation (GEOPI).

Maria Beatriz M. Bonacelli

Graduated in economic sciences from the State State University
of Campinas (Unicamp, 1985). Specialization in agrifood eco-
nomics at the Viterbo Chamber of Commerce’s Center for
Training & Development (CeFAS), Viterbo, Italy (1988).
Master’s in science and technology policy from Unicamp
(1992). PhD in economic sciences from the University of
Toulouse, France (1996). Professor and Head, Department of
Science & Technology Policy (DPCT), Unicamp. Coordinator,
Group for Studies on the Organization of Research &
Innovation (GEOPI), Unicamp.

Marcos Paulo Fuck

Graduated in economic sciences from the Federal University
of Paran4 (UFPR, 2001). Master’s (2005) and PhD (2009) in
science and technology policy from the State State University
of Campinas (Unicamp), with sandwich PhD in S&T policy
and management from the University of Buenos Aires,
Argentina (2006), and the Federal Technology University of
Parand (UTFPR, 2009). Senior Lecturer, Federal University
of the ABC (UFABC). Researcher, Group for Studies on the
Organization of Research & Innovation (GEOPI), Unicamp.
Participant, National S&T Institute (INCT), public policy,
strategies and development.

José Roberto Vicente

Graduated in agronomy from the University of Sao Paulo
(USP, 1976). Master’s in applied economics from USP
(1989). PhD in economics from USP (1997). Currently a
scientific researcher at the Agricultural Economics Institute
(IEA-APTA).

Antonio Flavio Dias Avila

Graduated in agronomy from the Federal University of Santa
Maria (UFSM, 1971). Master’s in applied economics from
the Federal University of Vicosa (UFV, 1973). PhD in rural
economics from the University of Montpellier, France
(1981). Postdoctoral studies at the Economic Growth Center
of Yale University (New Haven, CT, 1993-94 and 2002-03).
Researcher with Embrapa since January 1974. Coordinator,
Evaluation of Institutional Performance, Department of
Management & Strategy, Embrapa. Member, Standing Panel
on Impact Assessment, Science Council, Consultative Group
on International Agricultural Research (CGIAR).

Paule Jeanne Vieira Mendes

Graduated in mathematics from the Federal University of
Mato Grosso do Sul (UFMS, 1991). Master’s in mechanical
engineering from the State State University of Campinas
(Unicamp, 2002). PhD in science and technology policy from
Unicamp (2009). Has worked for Embrapa since 1987, as
analyst in the Department of Strategic Management and,
since February 2010, Head of the Office of Strategic Planning.
Researcher, Group for Studies on the Organization of
Research & Innovation (GEOPI), Unicamp.

Carolina Thais Rio

Graduated in geography from the State State University of
Campinas (Unicamp, 2006). Master’s and PhD in science
and technology policy from Unicamp. Affiliated with Group
for Studies on the Organization of Research & Innovation
(GEOPI), Unicamp.

Ana Serino de Rezende

Graduated in food engineering from the State State University
of Campinas (Unicamp, 2005). Researcher, Group for
Studies on the Organization of Research & Innovation
(GEOPI), Unicamp. Staff member, Department of
Technological Innovation, Sadia.

Luiz Fernando Rigacci Vazzoler

Undergraduate student in geography at the State State
University of Campinas (Unicamp, 2007). Research assis-
tant, Researcher, Group for Studies on the Organization of
Research & Innovation (GEOPI), Unicamp.

Chapter 11 - ST&I Indicators in health in Sao Paulo
State

Eduardo Muniz Pereira Urias

Graduated in economic sciences from Siao Paulo State
University (Unesp, 2006). Master’s in science and technol-
ogy policy from the State State University of Campinas
(Unicamp). PhD student, Program in Economics & Policy
Studies of Technical Change, UN University, in collaboration
with Maastricht University (UNU-Merit). Research collabo-
rator, Group for Studies on the Organization of Research &
Innovation (GEOPI), Unicamp.

Thays Murakami

Graduated in economics from S3o Paulo State University
(Unesp). Master’s in science and technology policy from
the State State University of Campinas (Unicamp). PhD
student in economics at Unicamp. Associate consultant,
Elabora Consulting and Training.



Chapter 12 - Public perceptions of science and
technology in Sao Paulo State

Carlos Vogt

Postgraduate studies in literary theory and comparative lit-
erature at the University of Sdo Paulo (USP). Master’s in
Letters from USP. Master’s in general linguistics and French
stylistics from the University of Besangon, France. PhD in
science from the State State University of Campinas
(Unicamp). Rector of Unicamp (1990-94). Vice-president of
the Brazilian Association for the Advancement of Science
(SBPC, 2001-05). President of FAPESP (2002-07). Sdo Paulo
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the vital role of science and technological research

as a matter of public policy. In Article 123 of the
State Constitution, the 1947 State Constituent
Assembly established that a foundation would be cre-
ated to pursue this mission and that it was to be
funded by “not less than half of one per cent of the
state’s total ordinary revenue”. Federal agencies with a
similar mission were not to be set up until the 1950s.

Thus in the words of Miguel Reale “scientific re-
search became a primordial duty of the state [original
emphasis], whose effective performance was immedi-
ately assured by the laudable idea of setting up a foun-
dation endowed with the necessary autonomy, starting
with the appropriation of adequate funds.”

Sao Paulo has remained conscious of the impor-
tance of science and technological research to society
- an importance that only increased throughout the
second half of the twentieth century, so much so that
the 1989 State Constituent Assembly augmented
FAPESP’s funding from half of one per cent of ordinary
revenue to a full one per cent, explicitly including tech-
nology in the foundation’s remit.

Article 1.VI of FAPESP’s charter, approved in 1962,
states that the core activities to be performed by the
foundation in order to achieve its objectives include
“periodically carrying out surveys of the overall status
of research in Sao Paulo and Brazil, and identifying the
fields to be prioritized in terms of funding”.

This is the context for the publication of these
Indicators, which constitute a highly valuable input for
the formulation of public policy relating to science and
technological research. Previous editions were pub-
lished in 2002 and 2004.

The conceptual framework for the Indicators in-
cludes a selection component. From an economic
standpoint it is possible to distinguish between inputs
and outputs. Chapters 1, 2 and 3 deal with inputs. The
first two chapters focus on the formation of human
resources in Sao Paulo State through both basic educa-
tion and higher education (undergraduate university
and technology courses, as well as postgraduate cours-
es). The third presents data and analysis on research
and development (R&D) expenditure in Sdo Paulo,

S ao Paulo was the first Brazilian state to recognize

Foreword

Celso Lafer
President of FAPESP

whether public (federal and state) or private, as well as
useful comparisons with the rest of Brazil and selected
countries worldwide.

The other chapters of this important book address
what may be called the “outputs” of science and tech-
nological research in Sao Paulo State today. Chapter 4
analyzes scientific production in terms of articles and
papers published by journals at home and abroad. Sao
Paulo and Brazil are again compared with the rest of
the world, and emphasis is placed on national and in-
ternational scientific collaboration, which globalization
is increasingly making a priority. Chapter 5 deals with
patenting both in Brazil and abroad.

Assessment of the impact of S&T activities on the
production chain, among other dimensions, begins in this
edition with Chapter 6, which focuses on the technology
balance of payments. The chapter opens with a funda-
mental discussion of the TBP concept and its difficulties,
proceeding with an analysis of trade in goods with em-
bodied technology by Sdo Paulo State and Brazil.

Chapter 7 analyzes technological innovation by
business in S3o Paulo State based on the findings of a
survey of innovation conducted nationwide by the gov-
ernment (IBGE’s PINTEC). This matches the technol-
ogy dimension included in FAPESP’s remit by the new
State Constitution.

Chapter 8 highlights the regional dimension of
ST&I efforts in Sao Paulo, while Chapter 9 focuses on
information and communications technology (ICT).

The impact of ST&I on agriculture and agribusiness
is the theme of Chapter 10. Chapter 11 analyzes ST&I
in health, one of the sectors most benefited by research
funding from FAPESP in Sao Paulo State.

Finally, Chapter 12 presents an interesting survey
of public perception of S&T in Sao Paulo State. To some
extent this is the culmination of all the work done by
FAPESP, since society is its essential audience, as in-
tended by the drafters of the 1947 and 1989 constitu-
tions, which guarantee the material conditions for it to
function.

We hope the efforts of the researchers who have
contributed to this comprehensive and impressively
detailed publication are useful to the entire Sdo Paulo
community.






