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Centre for Science and 
Technology Studies (CWTS)
• Institute of Leiden 

University

• Services for research 
evaluation, research 
management and 
science policy

• Research programme 
2017-2022 Valuing 
science & scholarship
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Valuing science and 
scholarship
• growing needs for information about research:

– inform national and international science and innovation policies
– develop strategic visions by universities and research institutes
– formulate research programs and set priorities
– evaluate research and its scientific and societal impact

• synergy between quantitative and qualitative 
methods

• develop richer variety of evaluation practices:
– novel forms of evaluation
– new performance criteria
– new contextualized indicators
– new interesting data sources
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The Leiden Manifesto

• Ten guiding principles 
for research evaluation

• CWTS/SPRU/Georgia 
Tech

• Nature 2015 
DOI:10.1038/520429a 
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• Robustness

• Transparency

• Diversity

• Reflexivity

• Humility

Responsible metrics



Clients face key questions

• How should we monitor our research performance?

• What/where is our value and how can we illustrate 
this?

• What is our societal impact?

• How can we profile ourselves to attract the right 
students and staff?

• What does the research in field x look like in my 
country and globally?

• What are we and others funding?
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Three types of services

• Monitoring and evaluation

• Advanced analytics

• Training and education
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CWTS Citation index 
system
• Enhanced version of Clarivate 

Analytics’ Web of Science core 
collection database

• Robustness: built upon SQL

• 35 years of research and cleaning/data 
handling
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CWTS Citation index 
system
• Unifications of names and addresses: 

organisational data of universities and 
institutes

• Own algorithms for citation counting 
and filtering of self-citations

• Proprietary technologies implemented:
– author clustering algorithm
– publication classification system of 

science
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Continuously expanding

• Altmetric
– news feed, blogs, policy docs

• PATSTAT: patent citations

• Orbis: company information

• Unpaywall: open access
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Vast range of analytical 
dimensions
• Publication output

• Citation impact

• Collaboration

• Collaboration with industry

• Societal impact

• Contribution to innovation

• Etc.
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Accuracy
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• CWTS CI-system 1524 citations 
including self-citations



Transparency

• Aarhus University

• Ca. 700 different 
name variations

• Searching 
for“AARHUS UNIV” 
or “UNIV AARHUS” 
captures ca. 70% of 
all papers
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8452 AARHUS AARHUS UNIV

4886 AARHUS AARHUS UNIV HOSP

4496 AARHUS UNIV AARHUS

1421 TJELE DANISH INST AGR SCI

896 AALBORG AALBORG HOSP

765 ROSKILDE NATL ENVIRONM RES INST

431 SILKEBORG NATL ENVIRONM RES INST

316 AARHUS AARHUS KOMMUNE HOSP

273 AARHUS AARHUS SCH BUSINESS

257 AALBORG AARHUS UNIV HOSP

242 RISSKOV UNIV AARHUS

238 SLAGELSE DANISH INST AGR SCI

227 AARSLEV DANISH INST AGR SCI

214 TJELE RES CTR FOULUM

198 RONDE NATL ENVIRONM RES INST

159 AARHUS SKEJBY UNIV HOSP

155 AALBORG AALBORG UNIV HOSP

130 RISSKOV AARHUS UNIV HOSP

113 AARHUS SKEJBY HOSP
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Differences among fields
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CWTS Publication 
classification system
• Proper and robust classification 

because of true citation relations of all 
WoS publications 2000-2019

• No issues with multidisciplinary 
journals

• No human involvement
• Better/finer grain than all other 

classification systems
• Around 4500 (sub-)fields
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Map of all sciences
- 4535 fields of science -

Each circle represents a 
cluster of pubs

Surface represents 
volume

Distance represents 
relatedness 

(citation traffic)

Physical 
sciences & 

engineering

Life & earth 
sciences

Biomedical & 
health sciences

Social sciences 
& humanities

Mathematics & 
computer 
sciences

Colors indicate clusters 
of fields, disciplines



Methodology
- Size dependent indicators -
• Impact Indicators:

• Number of publications (P)
• Total citation score (TCS)
• # highly cited papers (Ptop 10%)

• Calculation:
• Only articles and reviews
• Self-citations are ignored
• Citation window length must be at least 1 
full year
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Methodology
- Size independent indicators 
-• Impact Indicators:

• Mean citation score (MCS)

• Normalised indicators
• Mean normalised citation score (MNCS)
• Proportion publications in top 10% (PPtop 
10%)

• Mean normalised journal score (MNJS)

• Calculation:
• Citation window length must be at least 1 full 
year
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Example results – Univ 
Helsinki
- full report on internet -
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Example results – Univ 
Helsinki
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Example results – Univ 
Helsinki
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Example results – Univ 
Helsinki
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Example results – Univ 
Helsinki
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Example results – Univ 
Helsinki
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Map of all sciences
- 4535 fields of science -

Each circle represents a 
cluster of pubs

Surface represents 
volume

Distance represents 
relatedness 

(citation traffic)

Physical 
sciences & 

engineering

Life & earth 
sciences

Biomedical & 
health sciences

Social sciences 
& humanities

Mathematics & 
computer 
sciences

Colors indicate clusters 
of fields, disciplines



Funding acknowledgements: 
funding by EC
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Delineate the field ‘Genomics 
and genetics research’
• Select relevant clusters by using a training 

set:
– Core journals

– Core publications

– Key authors

• Carve out the field by setting thresholds in 
collaboration with the client

• Use the funding acknowledgements in 
publications
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Funding landscape analysis
- Genomics and genetics research -
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Cluster/field 
characteristics
• Growth

• Average age

• Important actors/peers

• Disciplinary connections

• Other funding agencies 

• Private entities active

• Citation relation to patents -> who owns these
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Track-record

• Global clients, with an emphasis on 
Europe

• Spectrum of clients:
• Universities & Academic Hospitals
• Research Institutes
• Funding agencies
• Government/EU
• Industry
• Network Organizations

• Developed SNIP for Elsevier
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Track-record

• LERU

• Amsterdam UvA

• TU Delft

• Erasmus University 
Rotterdam

• Uppsala University

• University of 
Manchester

• ETH Zürich

• University of 
Helsinki

• University of Oulu

• Hasselt University

• University of Graz

• University of Zagreb
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Track-record

• NWO (NL) ‘Arctic- and Antarctic research NL’

• EPSRC (UK) ‘relationship between engineering- & 
physical sciences with health- & life sciences by 
advanced bibliometric methods’

• VINNOVA (SE) ‘research strengths of Sweden and 
public and private collaborations’

• BMBF (DE) ‘German excellence in nanosciences and 
nanotechnology’

• KFAS (KW) ‘Developments in Kuwaiti scientific 
impact and output’



Latest developments

• Scopus

• Dimensions

• Microsoft Academic Graph

• Repository management services

• Workforce analysis

• Societal response analyses: Google (Scholar)

• Mixed method approaches to contextualise 
metrics and create narrative
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