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• Created in 2001 

• Non-profit organization 

• STI studies for economic growth 
competitiveness and well being in Brazil 

Size and Budget 

• Staff ~ 90 employees 

• Annual budget ~ 15M USD 

Societal Control 

• Overseen by the Ministry of Science 

Technology and Innovation 

• Subjected to the Brazilian auditing 

institutions 

Strengths 

• ~ 2000 experts mobilized from nearly 300 

institutions per year 

 

• ~ 400 studies in STI so far 

Institutional overview 
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Strategic perspectives for investing in new tools and 

methods for the monitoring and analysis of large volumes of 

data  

CGEE as a key player in providing intelligence services in STI for 

national and international institutions, specifically on:  

Making use of the Center’s ample capacity to articulate distinct 

actors around a diversity of complex issues and demands 

Improving the Center’s ability to anticipate future strategic STI issues 

impacting the future of priority economic sectors 

Responding to the  STI dynamics and complexity changes in 

contexts and enabling environments 

Developing appropriate tools and methods to capture, process and 

monitor large amounts of data coming from large number of data sources 
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Information and Knowledge Management 
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Services must comply with: 

Very large amounts of data and 

information 

Complexity of issues 

Diversity of opinions 

High levels of uncertainties 

 

Current efforts are focusing in  

 

Accelerate the processes for 

identification, monitoring and 

interpretation of trends in STI to 

promptly inform decision-

makers, based on: 

New tools and methods 

Automation 

Networking of experts 

Visualization 

Modularity and flexibility 

 

Intelligence 

services for 

ST&I 

Shared 
visions 

Grand 
Challenges 

Technology 
observatory 

Knowledge 
platform 



1- Planning and Direction: 

determining information 

needs, establishing 

requirements and developing 

a collecting plan. 

2- Data Collection and 

Processing collecting data 

generated by the Center and from 

outside sources; 

classification of the collected data. 

3- Analysis: application of a 

variety of techniques for the 

ellaboration of products such as 

reports, charts, graphics, tables 

and briefs. 

Basic processes 



Monitoring and data analysis 

 

Planning and Direction 

Identification of information needs: keywords sources, brands and names of companies and institutes to be 

monitored, scientific journals and technological production (patents) 

 

Data collection: 

Development of user-agents to collect papers and patents 

Gathering of news in selected magazines  

 

Natural language processing:  

Keywords, named-entities, and key phrases extraction 

Part of speech identification 

Cosine similarity (measure cohesion within clusters in the field of data mining) 

Document language recognition 

TF/IDF calculation (term frequency–inverse document frequency) 

Export data and information to Gephi sofware 

 

Classification of the collected information 

https://en.wikipedia.org/wiki/Cluster_(computing)
https://en.wikipedia.org/wiki/Data_mining


Monitoring and data analysis 



Monitoring and data analysis 

Processing & retrieval of large amount of text 

Searching for similarities 

Tf-ldf calculation 

Key terms evolution 

Sources and types curves 

Named entities 

Similarities exportation (GEXF) 

Similarities session exportation  (GEXF) 

Key expression 

Grapho of terms production 

X  Options 



Monitoring and data analysis 

Semi-automatic elaboration of taxonomies for document classification and real time update (the 

nodes of the tree represent selected informational search expressions) 



Evolution of terms and entities 



Network analysis to identify individual and group expertise 

Main source of data and information  

CNPq “Lattes database” with 4.4M registered curricula 

 

 

Working relationship networks 

Similarity networks 

Integrates global-local information 

Qualitative and quantitave framework 

 

• Your goal 

• Your task 

• Your question 

Data  

collection 

Data 

analysis 

Interpretation & 

recommendations 



Network analysis 

Coauthorship 

Semantic  

similarity 

Coauthorship and 

semantic  similarity  

Node - researcher 

Diameter - # of publications 



INCT A 

INCT C 

INCT B 

INCT networks according working relationships & CV simililarities 



2001-2007 2008-2013 

Aumento 

de 14 % 

Nº médio de 

colaborações 
Nº médio de 

colaborações 

Coauthorship and CV similarity network evolution 

4,4 5,02 



2007 2014 

INCT Pharmaceutical Innovations – network evolution 



2007          2008            2009           2010            2011            2012           2013           2014           2015 

All INCTs researchers CV’s (nearly 6000) keyword evolution 
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Average Collaboration Evolution 
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Average Clustering Coefficient Evolution 

(segregation measure) 
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Experimental 

Particle Physics Experimental  

Astrophysics 

Quantum Field 

 Theory 

(Thanks to Maxim Kotsemir ISEEK/HSE ) 

 

Statistical Mechanics 

Group Theory 

Cooperation from Brazilians with Russians 
Searching term “Mathematics” 

(Scopus + WoS DOI ”CNPq Lattes” Database) 



Cooperation from Brazilians with Russians  
Searching term “Mathematics” (Scopus database) 

(Thanks to Maxim Kotsemir ISEEK/HSE ) 

 



Main institutions (WoS coauthorships) 

(Thanks to Maxim Kotsemir ISEEK/HSE ) 

 



Ferramentas utilizadas pelo Observatório de Tecnologias 

Espaciais - OTE 

• Análise de criticidade de tecnologias  

• Análise maturidade/prontidão tecnológica – TRL 

• Análise de redes de competências  

• Banco de patentes (desenvolvido: ~32.000 patentes) 

• Ferramenta de monitoramento e análise de grandes volumes de informações 

textuais (Big Data) 



TECHNOLOGY DOMAIN OBSERVATIONS 

SPECIFIC TECHNOLOGY OBSERVATIONS 
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• SCIENCE- 

TECHNOLOGY  

ARTICLES 

• PATENTS 

• NEWS 

EXPERT 
ANALYSIS 

TECHNOLOGY 
TRENDS 

 
• REPORTS 
• ANALYSIS 
• STATISTICS 
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EXPERTS 

SELECTION 

ANALYSIS OF 

ACTUAL 
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ANALYSIS OF 

SPECIFIC  

PROJECT 

NEEDS 
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CRITICALITY 
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Articles networking 
Eigenvector centrality 



Articles networking 
Betweenness 



Expertise networking 
Nodes are experts 



Sample of publications (nearly 150 in the last 10 years) 



Technical Studies 
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mmiranda@cgee.org.br 

www.cgee.org.br 

mailto:mmiranda@cgee.org.br
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