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Centre for Science & Technology Studies (CWTS)
Introduction

• Founded in the later 1980s
• Originally focussed on Scientometric Research
• Developments since ~ 2010

• Broadening of method: also qualitative (Science & Technology 
Studies)

• Broadening of impact: also “societal” (e.g. altmetric)
• Besides research, also provide services (e.g. bibliometric 

reports)



Overview

Focal areas

Engagement & Inclusion

Evaluation & Culture

Information & Openness



Overview

Citation counting challenges

• Citation counting

• Normalisation

• Field classifications

• Fractionalisation

• Comparison with peer review



Citation counting



Web of Science

Counting citations
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Dimensions

Counting citations
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Google Scholar

Counting citations
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Document types, self-citations

What citations count?
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Citation window
What citations count?
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Field differences
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VS

Does size matter?

Size-dependent Size-independent

Total, sum, number

Examples:

- Total number of citations

- Total number of publications in journal

Scales with size

Comparisons reflect size

Mean, median, percentage

Examples:

- Average number of citations

- Percentage of publications in journal

Does not scale with size

Comparisons corrected for size



Normalisation of citation 
indicator



Subject categories (WoS)

Field differences



Neuroscience (WoS subject category)

Field differences



Calculation

Normalisation approach
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Citations

Expected
citations

Normalised citation score (NCS)=



Expected number of citations

• The expected number of citations of a publication is defined as the average number 
of citations of all publications published

• in the same scientific field and
• in the same year
• with the same document type*
• using the same citation window*

*Not considered in all approaches similarly
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Aggregation

Does size matter?

• WoS/Incites: Category normalised citation impact (CNCI)

• Scopus/SciVal: Field weighted citation impact (FWCI)

• Dimensions: Field Citation Ratio (FCR)
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Size-dependent Size-independent

Unnormalised Total citations Mean citations

Normalised Sum of normalised 
citation score

Mean normalised 
citation score



Algorithmic field 
classification



Publication clusters as indicators of scientific fields



Leiden Algorithm



Leiden Algorithm



Size of a field: Number of publications
Color of a field: Main discipline

Based on all 71 million publications in 
OpenAlex in the period 2000–2023 and 1.7 
billion citations

Each publication belongs to one of the 
~4000 fields





Field normalisation imperfect

Limits of classifications

• Any classification of publications into fields is artificial; in reality, fields are 
overlapping and have fuzzy boundaries

• The choice of the number of fields always involves some arbitrariness:
• Too few fields: Fields are heterogeneous, leading to biased comparisons (e.g., WoS fields).
• Too many fields: Fields are homogeneous, but comparisons are made at a very local level, 

leading to irrelevant comparisons.
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Counting and 
fractionalisation
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Intensity of collaboration
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Citation advantage of collaborative publications



Full counting bonus per field of science
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Full counting bonus time trend
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Leiden Ranking uses authors/address fractional counting

Fractional counting in the CWTS Leiden Ranking
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Affiliation Weight

1 0.25 + 0.25*0.5 = 0.375

2 0.25 + 0.25 = 0.5

3 0.25*0.5 = 0.125



Country level

Full counting bonus
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Denmark

Netherlands

Switzerland

United 
States



Leiden Ranking



Citations & peer review



Citations & peer review

Predict based on 
citations



Citations & peer review

Predict based on 
other reviewer



Citations & peer review



Conclusions

https://www.uhr.no/en/news-from-uhr/nor-cam-a-toolbox-for-recognition-and-rewards-in-academic-careers.5780.aspx https://doi.org/10.1038/520429a 

https://www.uhr.no/en/news-from-uhr/nor-cam-a-toolbox-for-recognition-and-rewards-in-academic-careers.5780.aspx
https://doi.org/10.1038/520429a

