
Visual exploration of scientific literature using 

VOSviewer and CitNetExplorer

Nees Jan van Eck

Centre for Science and Technology Studies (CWTS), Leiden University

ICTeSSH 2020 Conference

July 1, 2020



Explosive growth of scientific literature
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åA new scientific paper is published 

every 30 seconds and there are 

10,000 updates to PubMed every dayæ

åIt is impossible for humans alone to 

process all of the complex information 

potentially available to them for the 

advancement of scientific researchæ

James Chandler, November 2016, BenevolentAI



Bibliographic data sources
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Bibliographic data sources
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Web of Science Scopus Dimensions

Journals 20,000 25,000 50,000

Publications 60 million 50 million 110 million

Citations 1.4 billion 1.5 billion 1.2 billion



Bibliometric networks
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WoS

Scopus

Dimensions

MAG

PubMed

Crossref

Citation network

of pubs / journals / authors / orgs / countries

Co-authorship network

of authors / orgs / countries

Co-citation network

of pubs / journals / authors / orgs / countries

Co-occurrence network

of keywords / terms

Bibliographic coupling network

of pubs / journals / authors

Bibliographic

data source



Outline

ÅSoftware tools

ï VOSviewer

ï CitNetExplorer

ÅNetwork analysis techniques

ÅAlgorithmically constructed classification system of science
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VOSviewer
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Users of VOSviewer

ÅResearchers

ÅResearch institutions

ÅResearch funders

ÅScientific publishers

Å Industry
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Text mining
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JOI

Scientometrics

JASIST



Development
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Types of networks supported by each data source
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Co-authorship Co-occurrence Citation Bibliographic 

coupling

Co-citation

Web of Science V V V V V

Scopus V V V V V

Dimensions V V V V V

PubMed V V U U U

Crossref V V V V V

Europe PMC V V U U U

Microsoft Academic V V V V U

Semantic Scholar V V V V V

OCC / COCI V V V V U

Wikidata V V V V U



Data access
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Download



Interactive querying
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CitNetExplorer

18



Network analysis 

techniques
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Network analysis techniques
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Layout:

ÅAKA mapping

ÅVisualization of similarities (VOS)

Clustering:

ÅAKA community detection

ÅLeiden algorithm



VOS
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Leiden algorithm
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Algorithmic 

classification 

systems of science
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CWTS publication -level classification system of 

science

ÅBased on all articles, reviews, and proceedings papers in Web of 

Science from the period 2000 -2019

Å29.8 million publications

Å520.5 million citation links

ÅClassification system of 3 hierarchical levels:

ï 23 broad disciplines

ï 805 fields

ï 4,013 subfields

ÅComputational performance using the Leiden algorithm: less than 2hrs
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Breakdown of scientific literature into 4,013 

subfields

Social sciences 

and humanities

Biomedical and 

health sciences

Life and earth 

sciences

Mathematics and 

computer science

Physical 

sciences and 

engineering

Scientometrics

Size of a field is 

proportional to the 

number of publications 

in the field



Summary of scientometrics subfield
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Cluster: 108

No. publications: 24,317

Top 5 terms No. pubs

peer review 802

bibliometric analysis 1,563

h index 347

publication 2,255

impact factor 718

Top 5 publications No. cits

hirsch, je (2005). an index to quantify an individual's scientific research output. proc nat acad sci usa, 102(46), 16569 3,690

wuchty, s; et al. (2007). the increasing dominance of teams in production of knowledge. science, 316(5827), 1036 995

van eck, nj; et al. (2010). software survey: vosviewer, a computer program for bibliometric mapping. scientometrics, 84(2), 523 988

chen, cm (2006). citespace ii: detecting and visualizing emerging trends and transient patterns in scientific literature. j am soc inf sci technol, 57(3), 359 801

moss-racusin, ca; et al. (2012). science faculty's subtle gender biases favor male students. proc nat acad sci usa, 109(41), 16474 789

Top 5 authors No. pubs Top 5 journals No. pubs

bornmann, l 281 scientometrics 3,285

leydesdorff, l 252 proceedings of the international conference on scientometrics and informetrics 1,003

rousseau, r 199 journal of informetrics 837

thelwall, m 164 journal of the american society for information science and technology 576

glanzel, w 154 plos one 424

Top 5 institutes No. pubs Top 5 departments No. pubs

leiden univ 382 ctr sci & technol studies (leiden univ) 167

indiana univ 370 ctr sci & technol studies cwts (leiden univ) 149

katholieke univ leuven 354 amsterdam sch commun res ascor (univ amsterdam) 146

univ granada 306 sch informat management (wuhan univ) 144

univ amsterdam 293 sch lib & informat sci (indiana univ) 141
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Publications in scientometrics subfield
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