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Introduction

 Cybermetrics is devoted to the quantitative 
description of the contents and communication 
activities that occurs in the cyberspace
 For practical reasons Cyberscientometrics is the 

most developed sub-field and it is simply called 
Cybermetrics

 As most of the academic related material are 
published on the Web usually the preferred term is 
Webometrics
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Quantitative disciplines
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Webometrics
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Adapted from Björneborn
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Advantages

 The presence on the Web of research groups, professors or 
postgraduate students reflects more activities and results than 
the traditional formal publication in refereed journals
 unpublished material, general public contributions, drafts for future papers or 

book chapters, slides used in conference or seminar presentations, support 
material for courses or even raw data

 The Web reaches a wider audience than the paper based 
publications like journals or books. 
 The information published on the Web can be recovered by any Internet user 

worldwide

 The interlinked nature of the Web offers the possibility to 
discover hidden relationships among different websites
 Identifying academic communities but showing also economic, industrial, social or 

cultural relationships
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Describing academic and 
research activities using Web 

search engines as new 
intermediaries

I



Web indicators

R&D
Indicators

Information Society
Indicators

Input Output

Web
Indicators

Scientometrics

Bibliometrics
Patentometrics

Webometrics
Cybermetrics

www.webometrics.info



Counting websites

 Direct method: crawler/robot
 Software libraries already available (free/low cost)
 Technical knowledge needed for customising robots
 Fine detail customisation needs lots of tests
 Not as good as robots of commercial search engines
 Huge computer resources (and time) needed

 Indirect method: search engines
 Universal access
 Strong performance
 Commercial secrets 
 Irregular behaviour
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Xenu LinkSleuth
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Units: institutional domain
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Methods
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Geographical biases
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Webpages from
Universities (January, 2009)





Google Dance
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Google Data Centers
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Webpages from Universities
according several

Google Data Centers
(January, 2008)



Rounded results
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Yahoo! Mirrors
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Databases served by Yahoo: Webpages in the Top 1000 
University domains (July, 2008)



Yahoo SiteExplorer

Unique/Duplicates?
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gTLD, languages & countries
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Exalead languages & file types
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Webpages from
Universities (Google, January, 2009)

Rich files & Scholar



Informal scholarly communication

 R&D web size can be estimated from the academic sub-
domains contribution to webspace
 Excluding administrative and other non-relevant pages and adding 

R&D sites under other domains the size of R&D could be over 10% 
 Search engines index now rich files (pdf, ps, ppt, doc, xls, rtf) 

usually associated to formal and informal communication 
activities in the academic arena
 Material for students
 Researchers’ personal home pages

• Papers, conference presentations, drafts, raw data files
 Departament document archives
 Electronic libraries (incl. thesis)
 Subject repositories
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Google, January 2008
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(Google) Scholar



Publish or Perish



Web indicators based Rankings 
as a tool for the evaluation of 

academic and scientific 
institutions

II



 Inputs
 Candidate web editors
 Funding

 Outputs
 Web size
 Rich files
 Media files (?)
 Academic papers

 Visibility (Impact)
 Link visibility

 Usage (Popularity)
 Visits and visitors
 Downloads

Building a model
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 Candidate web editors
 Central organization personnel: directorship, administration, 

libraries, press offices, external (inc. International) relationships, 
press offices, printing offices

 Faculty staff: professors and researchers
 Students: postgraduates, undergraduates
 Email accounts

 Funding
 Total budget
 Budget devoted to ICT
 Servers and Web sites
 Research projects

In the academia (I)
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 Web size
 Number of pages
 Number of pages indexed by search engines
 Subdomains (and autonomous websites: blogs, wikis, ...)

 Rich files
 Number of files by type
 Files in repositories/subdomains

 Media files
 Number of files by type

 Academic papers
 Personal pages
 Repositories
 Databases

In the academia (II)
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 Link visibility
 External inlinks
 InLinks diversity 
 PageRank (weighted links)
 Self-links

 Visits and visitors
 Targets (directories and files popularity)
 Geographical/institutional distribution
 Temporal distribution
 Informetrics of referrers/referrals

 Downloads
 Bibliometrics

In the academia (III)
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 Institutional
 Research universities
 Comprehensive universities
 Specialised universities
 Open universities 
 Research institutes

 Geographical
 World
 Regional, national, local

 Disciplines
 Technological vs. Non-technological
 Contribution of social sciences and humanities
 Knowledge transfer related topics

Analysis
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Rankings
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Univs analysed
Univs ranked
Teaching Alumni Nobel 10% Students/Staff 20%

% Foreign Students 5%
% Foreign Professors 5%

Size Webpages 20% University 10%
Documents 15% Nature&Science 20%
Papers GS 15% Papers S&SSCI 20%

Highly Cited Res
Cit High IF Journals
Citations S&SSCI 30%

Academic Survey 40%
Employers Survey 10%

Citations Scopus 20%

Prestige Faculty Nobel 20%

Internatio-
 nalisation

Research Papers S&SSCI 20%

Impact Links 50%
Highly Cited
Researchers

20%
50%
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 CRITERIA
WEBOMETRICS ARWU HEEACT QS-THES

Spain (research lab) China (university) Taiwan (gov agency) United Kingdom (firm)





Digital Divide
REGION / countries Top100 Top200 Top500 Top1000 Total

NORTH AMERICA 7 78 121 206 392 3552
  USA 70 104 179 354 3343
EUROPE 54 16 60 223 412 4531
  United Kingdom 6 12 35 68 235
  Germany 1 17 49 67 384
  Italy 1 1 13 35 200
  France 1 16 47 603
  Spain 4 27 42 218
ASIA 33 3 10 40 118 4303
  Japan 2 3 10 38 670
  China & HK 3 10 22 1156
  Taiwan 1 2 10 23 158
  Korea 1 4 12 402
LATIN AMERICA 35 2 3 13 36 2891
  Brazil 1 2 9 16 1529
  Mexico 1 1 2 6 354
OCEANIA 12 1 6 15 35 131
  Australia 1 6 13 29 79
ARAB WORLD 22 2 2 496
AFRICA 37 1 5 321
WORLD 200 16225



Biases?
Country WEBR09 ARWU08 HEEACT08 QSTHES08

USA 104 90 91 58
United Kingdom 12 22 19 30
Germany 17 14* 18 11
Canada 17 6 9 12
Netherlands 6 9 9 10
Japan 3 9 9 10
Australia 6 6 6 9
Switzerland 3 6 7 7
France 1 7 4 4
Sweden 4 4 4 4
Italy 1 5 7 1
Israel 1 4 3 3
Belgium 1 4 2 5
Denmark 1 3 2 3
China & HK 3 0 3 10
Korea 1 1 1 3
Singapore 1 1 1 2
Taiwan 2 1 1 1
India 0 0 0 2
Thailand 0 0 0 1



Summary (I)

 Cybermetrics/Webometrics is not only bibliometrics of 
the Web
 But electronic journals, repositories and other electronic scholar 

communication objects could be analyzed using bibliometrics 
methodology

 Web indicators could be useful alone or complementing 
scientometric ones
 New intermediaries, the search engines, should receive special 

attention
 Link analysis (citation + “sitation” + other motivations) need to 

be developed in depth
 Web “big numbers” is a great advantage
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Summary (II)

 Some results
 Institutional web domains is a natural unit for Webometrics

 Size and visibility indicators can be derived from search 
engines

 Open access initiatives are changing the way researchers 
communicate their results
 Rich file formats and web-citation databases (Scholar) are 

becoming a “third” source (WoS, Scopus)
 Rankings assuming the role of impact factor in 70s & 80s
 Positioning, surprisingly, a powerful tool for web publication
 Log file analysis and popularity, a new hope for the 

“circulation”-based studies?
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Thank you!

Questions?

Isidro F. Aguillo
isidro.aguillo@cchs.csic.es

mailto:Isidro.aguillo@cchs.csic.es�
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