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AGENDA 



— ORIGIN OF 

BIBLIOMETRICS 
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— 

WHAT IS BIBLIOMETRICS? 
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— 

WHY USE BIBLIOMETRICS? 
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THE WEB OF SCIENCE: BIRTH AND DEVELOPMENT 

Citation Indexes for Science 

A New Dimension in Documentation 
through Association of Ideas 

 

Science 122 (3159), p.108-11, July 
1955  

Web of science is an efficiency tool,   

leading researchers to  

discover information in unique ways 

The idea of measuring impact 

through levels of citations emerged 

very quickly 
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THE WEB OF SCIENCE: BIRTH AND DEVELOPMENT 

 



WHY CITATION METRICS?  

—

—
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CITATION ANALYSIS: STRENGTHS AND WEAKNESSES 

- No qualitative differentiation between citations 

- Citations measure scientific impact/ utility/ merit, not always quality 

- Citations vary across different subject fields and time 

- Citation coverage depends on their sources 

- Objective, easy and low cost procedure 

- Repeatable 

- It can take into account massive amounts of data 

- Baselines and thresholds can be created for true benchmarking 

- Positive correlation with peer review  (less true for Social Sciences) 



BEST PRACTICE: INFORMED PEER REVIEW 



CITATION METRICS ARE ONE PIECE OF  

THE RESEARCH PERFORMANCE PUZZLE. 
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— OVERVIEW OF MAIN 

METRICS 



MAIN BIBLIOMETRIC INDICATORS 
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THE H-INDEX 

A researcher has an h-index of X, if he/she has at least X 

publications for which he/she has received at least X citations 

• Introduced by physicist J. Hirsch in 2005 

+ combines productivity (number of 
documents) and impact (number of 
citations) 
+ can be applied to any level of 
aggregation  
+ encourages large amounts of impactful 
research work 
 
 
- highly time-dependent measure 
- ignores the researcher’s age  
- does not account for field differences 
 

 
 



CITATION IMPACT (AVERAGE CITATIONS) 

 

H-idnex as a Tie breaker 

 



CITATION IMPACT (AVERAGE CITATIONS) 

 

 

 

A pillar of best practices:  

Do NOT rely on a single indicator, use a combination of them 



JOURNAL IMPACT FACTOR REFLECTS  

A JOURNAL’S OVERALL PERFORMANCE 

 



JOURNAL IMPACT FACTOR REFLECTS  

A JOURNAL’S OVERALL PERFORMANCE 

 

To contextualise the Journal Impact Factor, 
we calculate normalised metrics, based on 
percentiles distribution of Impact Factors of 
journals in the same category 
 

 
 



THE INFLUENCE OF CONTEXT ON METRICS 

Research communities have radically different  
“Citation behaviours” and patterns.  

It is therefore essential to contextualize citation metrics 



NORMALIZATION 
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NORMALIZATION 

24 



NORMALIZATION 

PEOPLE* 

ARTICLE 



BIBLIOMETRIC INDICATORS 

Journal Ranking 
Indicators 

         

  Performance in field 
& journal 

Scientific Excellence 

 

Productivity 

and  

Impact  

Scientific 

 Collaborations 

 

• Journal Impact Factor 

•Journal Impact Factor 

without self citations 

•Journal Impact Factor 

for 5 years 

 

 

 

•Quartile in Category 
 

•Immediacy Index 
 

•Eigenfactor Score 

 

 

 

• Cited & Citing 

Relations of a Journal 

with other Journals 

 

• International 

Collaborations 

• National 

Collaborations 

•  Industry 

Collaborations 

•  

•Category Normalized 

Citation Impact 
 

•Journal Normalized 

Citation Impact  

 

•% Documents in 1%  

• % Documents in 10% 

• Average Percentiles 

•Hot Papers 

• Highly Cited Papers 

• Research Fronts 

• Baselines 

• # of documents 

• # of OA documents 

• # of funded documents 

•  # of citations 

•%  of Documents cited 

•2nd generation citations 

•Citation per document 

•H-index 

•Impact Relative to 

Country 

•Impact Relative to Area 

•Impact Relative to 

World 

 

• What can and what should be measured? 
• What are appropriate measures for the purpose? 
• Each indicator answers 1 question, not ALL questions. 



— DATA QUALITY CONSIDERATIONS 
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•

CITATION METRICS ARE ONLY AS 

GOOD AS THEIR SOURCE  



CITATION METRICS ARE ONLY AS GOOD AS THEIR SOURCE  

 
 

Web of 
Science 

Core  
Collection 

Biosis Citation Index  
Zoological Record 

Derwent Innovations Index  
Medline  

SciELO, Korean, Russian CI 
Data Citation Index  
Current Contents 

Inspec, CABI, FSTA (hosted) 

Citation content of the best quality 
and consistency, and metadata 

 

The FOUNDATION of our analytical 
solutions and benchmarking metrics 

 

116 years of Cited references 

The Web 
of Science 
“universe” 



SELECTION: WHERE IS THE RELEVANT CONTENT? 

Also: Who selects the data? 
(Garfield’s idea was to keep this process neutral) 
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40% of the journals represent:  

•  80% of the publications 

•  92% of cited papers 

4% of the journals represent:  

•  30% of the publications 

•  51% of cited papers 



THE WEB OF SCIENCE CORE COLLECTION DEVELOPMENT 

 

• The philosophy of the database is to offer content of the highest quality  
• Selection is based on quality criteria established and developed for over 50 years 
• Today, 18 FULL TIME editors fully dedicated are in charge of content selection and 
maintaining the quality and coherence of the database (150 Years of experience) 
• 12% ACCEPTANCE RATE in 2014  

JOURNAL SELECTION PROCESS 

 

• Metrics need to reflect reality, and metrics are as objective as their data source 
•None of our editors are involved in journal edition or research publishing  
• NEUTRALITY + OBJECTIVITY = SELECTION OF THE HIGHEST QUALITY 
 

INFORMATION PROVIDER,  
NOT PRIMARY PUBLISHER 



THE WEB OF SCIENCE CORE COLLECTION  



PUBLICATION METADATA 

The more data points you can use, 

the more accurate and flexible your 

analysis can be 



BIBLIOMETRIC CHALLENGE: DOES THE DATA REQUIRE 

EDITING TO REMOVE ARTIFACTS?  

• INSTITUTION NAMES 

 

 

 

 

 

 

 

 

 

 

 

 

• AUTHOR NAMES 

o Is ROTHWELL N different from ROTHWELL NJ? 

o LEE S returns 14,022 publications; SUZUKI T (21,462) 

 



 

DOES THE DATA REQUIRE EDITING TO REMOVE 

ARTEFACTS? 

6000+ institutions manually unified 

today. 

CNRS alone uses 18K+ rules 

Direct Synchronisation with 

ResearcherID 

Regular downloads of ORCID data 



ORGANISATION/SEGMENTATION OF DATA 

Incites uses 790 categories  

in 14 different schema to calculate  

expected citation rates (baselines) 

38 document types 

x 35 years of data 

x 790 categories 

= 1 million baselines 
calculated every two months for 

better contextualization  

The more data points you can use, the more 

accurate and flexible your analysis can be 



— HOW AND WHERE ARE THE 

METRICS USED? 



THE LEIDEN MANIFESTO FOR RESEARCH METRICS 

https://vimeo.com/133683418


“READY MADE” ANALYTICS PLATFORMS (E.G. INCITES) 

InCites includes: 
–Journal Citation Reports-                               
comprehensive journal analysis 
–Essential Science Indicators-                                            
top cited research from around the world 

 
 
 
–Benchmarking and Analytics (B&A)-                                              
flexible benchmarking of institutions, journals 
authors, funders and collaboration analysis across 
35 years of publication activities  
 



— LIVE DEMO 



ADDITIONAL REFERENCE MATERIAL 

http://researchanalytics.thomsonreuters.com/m/pdfs/indicators-handbook.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiYx9r5n83MAhXCKh4KHRtfCgwQFggcMAA&url=http://ip-science.thomsonreuters.com/m/pdfs/325133_thomson.pdf&usg=AFQjCNEPrsXqgH3i4ffCo9fEi4_obX8JjA&sig2=yYSIIOgFKcby5RKHeAoo6w

