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Centre for Science and Technology 

Studies (CWTS)

• Research center at Leiden 

University focusing on 

quantitative studies of 

science (bibliometrics and 

scientometrics)

• Bibliometric contract research

– Monitoring & evaluation

– Advanced analytics

– Training & education

1



Short bio

• MSc in computer science

• PhD research on bibliometric 

network visualization

• Researcher at CWTS (since 

2009) focusing on:

– Bibliometric network analysis

– Bibliometric indicators of research 

performance
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VOSviewer
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www.leidenranking.com
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CWTS Leiden Ranking

• Provides bibliometric indicators of:

– Scientific impact

– Scientific collaboration

• Calculated based on Web of Science data

• Includes the 750 largest universities worldwide in 

terms of Web of Science publication output
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Differences with other university 

rankings

• No aggregation of different dimensions of 

university performance (research, teaching, etc.) 

into a single overall performance indicator

• Exclusive focus on measuring universities’ scientific 

performance

• No dependence on survey data or data provided by 

universities

• Advanced bibliometric methodology
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Advanced bibliometric methodology

• Percentile-based indicators to properly deal with 

highly skewed citation distributions

• Exclusion of non-core publications

• Normalization for differences between fields in 

citation and collaboration practices:

– Field definitions based on an algorithmically constructed 

publication-level classification system of science

– Fractional counting of co-authored publications
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Average-based vs. percentile-based 

indicators
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Average-based vs. percentile-based 

indicators
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Exclusion of non-core publications

Non-core publications are excluded:

• Non-English publications

• Publications in national scientific journals, trade 

journals, and popular magazines

• Publications in fields with a low citation density

• Retracted publications
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Exclusion of non-core publications 

and the effect on PP(top 10%)
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Publication-level classification system 

of science

• Fields are defined at the level of individual 

publications rather than journals

• Publications are clustered into ~800 fields based on 

citation relations

• Smart local moving community detection algorithm

12



Full vs. fractional counting

Full counting is biased in favor of fields with a lot of 

collaboration and a strong citation advantage for 

collaborative publications
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U-Multirank
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Some conclusions

• There is no such thing as ‘overall university 

performance’; do not mix up different dimensions 

of university performance

• Use an appropriate bibliometric methodology:

– Use percentile-based indicators, not average-based indicators

– Do not blindly follow the selection of journals made by database 

producers; exclude non-scientific journals and journals with a 

national focus

– Use fractional counting, not full counting
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