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I THE NEED OF OPEN RESEARCH METADATA

In this open-access The citation graph is
‘ ‘ age, it is a scandal one of humankind's
that reference lists most important
from journal articles Intellectual
[...] are not readily achievements

and freely available

for use by all
scholars. , ,
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Set citation data free
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[I]n order to guarantee
‘ ‘ full transparency
and reproducibility
of scientometric
analyses, these
analyses need to be
based on open data

sources , ,

ISSI

source

https://www.nature.com/articles/d41586-019-02669-3
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https://boingboing.net/2018/04/14/open-graphs.html
https://doi.org/10.1038/502295a
http://www.issi-society.org/open-citations-letter/
https://www.nature.com/articles/d41586-019-02669-3

I THE ROAD FROM CLOSED TO OPEN RESEARCH

Google
Scholar

2004-
Free, not open (no API)
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I NO DATABASE IS COMPLETE

Five Blind Men and an Elephant
- John Godfrey Saxe

Thanks to Dr. Elizabeth Gadd for

discovering this poem to me in one of
her insightful posts about responsible
metrics Mike Kline. CC-BY 2.0
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https://en.m.wikisource.org/wiki/The_poems_of_John_Godfrey_Saxe/The_Blind_Men_and_the_Elephant
https://thebibliomagician.wordpress.com/2019/05/15/the-blind-and-the-elephant-bringing-clarity-to-our-conversations-about-responsible-metrics/

| ((3 INTRODUCTION TO GOOGLE SCHOLAR

2004: GOOGLE SCHOLAR LAUNCH

i * Free

* |nclusive (vs. selective)
iIndexing

» Citation data

» Access to full text (if available)

 GOAL: facllitate content
discovery

SINCE 2005: WIDELY USED

* Main source of traffic to journals

* Preferred starting point for
literature search

A
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Qj SINCE 2005: CRITICISM

* Coverage gaps

* Unreliable citation counts

* Errors in bibliographic data

- .:,L-;'

?

2007: LAUNCH OF HARZING'S
PUBLISH OR PERISH
* Facllitates citation analysis
(no longer limited to people
with access to WoS/Scopus)
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SINCE 2007: CONSOLIDATION
o+ More publishers join

@ » Studies report broader coverage

Many bibliographic errors are

fixed

2011, 2012: SPIN-OFF SERVICES
» GS Citations (author profiles)
* GS Metrics (journal rankings)

A

PN

2014: TENTH ANNIVERSARY
000 < Citation counts easy to game

ﬁ « Size: 114-160 million documents
* My doctoral training starts...
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I GOOGLE SCHOLAR: AN ATYPICAL GOOGLE PRODUCT

* Not commercially exploited
|t doesn’t display ads
 “Google Scholar does not currently make money”
(interview to GS’s chief engineer Anuarg Acharya)
* Are we paying with our data?
* Anurag Acharya: [we] “don't actually track past
searches by specific researchers”
 Unlike in other Google products, no privacy notice
when accessing GS (compulsory in Europe with
GDPR).
* GS not present in Google’s dashboard of
information collected about an user.
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https://www.nature.com/news/google-scholar-pioneer-on-search-engine-s-future-1.16269
https://www.youtube.com/watch?time_continue=3115&v=S-f9MjQjLsk

| 24 GOOGLE SCHOLAR AS A SOURCE OF DATA

First exploratory analysis:
Analysis of 64,000 documents published in 1950-2013
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Martin-Martin, A., Orduna-Malea, E., Ayllon, J. M., & Delgado Lopez-Cozar, E. (2016). A
two-sided academic landscape: snapshot of highly-cited documents in Google
Scholar (1950-2013). Revista Espanola de Documentacion Cientifica, 39(4), e149.
https://doi.org/10.3989/redc.2016.4.1405
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https://doi.org/10.3989/redc.2016.4.1405

| 24 GOOGLE SCHOLAR AS A SOURCE OF DATA

Analysis of highly-cited documents:
Top 10 most cited documents in GS, across 252 subject categories

(pub. year 2006)
Missing in WoS Missing in Scopus

Humanities, Literature & Arts | B .1%

Social Sciences | .5% M 8.6%

Engineering & Computer Sciences [ 1.6% | 2.5%

Business, Economics & Management I 6.0% I 2.71%

Health & Medical Sciences | 2.8% | 0.3%

Physics & Mathematics I 2.2% | 1.7%

Life Sciences & Earth Sciences | 0.5% | 0.5%
Chemical & Material Sciences =~ 0% 0%

Martin-Martin, A., Orduna-Malea, E., & Delgado Lopez-Cdzar, E. (2018).
Coverage of highly-cited documents in Google Scholar, Web of
Science, and Scopus: a multidisciplinary comparison. Scientometrics,

“§G "~ UNIVERSIDAD 116(3), 2175-2188. https://doi.org/10.1007/s11192-018-2820-9
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https://doi.org/10.1007/s11192-018-2820-9

| 24 GOOGLE SCHOLAR AS A SOURCE OF DATA

Analysis of citations:

2,448,055 citations to 2,299 highly-cited articles across 252

subject categories
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Humanities, Literature & Arts (n = 57,842)

Chemical & Material Sciences (n = 217,056)

Martin-Martin, A., Orduna-Malea, E., Thelwall, M., & Delgado Lépez-Cdzar, E. (2018). Google
Scholar, Web of Science, and Scopus: A systematic comparison of citations in 252 subject

categories. Journal of Informetrics, 12(4), 1160-1177.
https://doi.org/10.1016/J.J01.2018.09.002



https://doi.org/10.1016/J.JOI.2018.09.002

| 24 GOOGLE SCHOLAR AS A SOURCE OF DATA

New study: same sample, updated data to June 2019 and added
three more sources for comparison: Microsoft Academic,
Dimensions, and COCI (CrossRef data)

O google_scholar e
@ microsoft_academic
O dimensions

sz Molecular Biology

Exclusive!
Preliminary results
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| 24 GOOGLE SCHOLAR AS A SOURCE OF DATA

New study: same sample, updated data to June 2019 and added
three more sources for comparison: Microsoft Academic,
Dimensions, and COCI (CrossRef data)

Chinese Studies &
History

Crystallography &

Structural Chemistry

Exclusive!
Preliminary results
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2,448,055 citations to 2,299 highly-cited articles across 252

24 GOOGLE SCHOLAR AS A SOURCE OF DATA

Analysis of citations:

subject categories

. Journal publication . Book / Book chapter . Not-formally-published paper . Unknown
Thesis / Dissertation . Conference paper . Other

Document types

29 - Unigue citations in GS
Humanities, Literature & Arts

- Qverlapping citations

28 - Unigue citations in GS

Social Sciences : o
- Qverlapping citations

- Unigue citations in GS
Business, Economics & Management
= Overlapping citations

: y : - Unigue citations in GS
Engineering & Computer Science

- Qverlapping citations

32 - Unigue citations in GS

Physics & Mathematics

- Overlapping citations

- Unigue citations in GS
Health & Medical Sciences
- Overlapping citations

= Unigue citations in G5
Life Sciences & Earth Sciences
- Overlapping citations

- Unigue citations in GS
Chemical & Material Sciences

- Overlapping citations
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% of citing documents

R
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Martin-Martin, A., Orduna-Malea, E., Thelwall, M., & Delgado Lopez-Cdzar, E. (2018). Google
Scholar, Web of Science, and Scopus: A systematic comparison of citations in 252 subject
categories. Journal of Informetrics, 12(4), 1160-1177.
https://doi.org/10.1016/).J01.2018.09.002



https://doi.org/10.1016/J.JOI.2018.09.002

24 GOOGLE SCHOLAR AS A SOURCE OF DATA

Analysis of citations:
2,448,055 citations to 2,299 highly-cited articles across 252
subject categories

- English . German - Russian . Turkish

Language Chinese . French Korean Italian
- Spanish . Portuguese Japanese Other / Unknown

4 - I 6 - Unique citations in GS

- Overlapping citations

Humanities, Literature & Arts

- Unique citations in GS
Social Sciences
- Overlapping citations

- Unique citations in GS

Business, Economics & Management
- Overlapping citations

- Unique citations in GS

Engineering & Computer Science o
- Overlapping citations

- Unique citations in GS

Physics & Mathematics
- Overlapping citations

- Unigue citations in GS
Health & Medical Sciences
- Overlapping citations

- Unigue citations in GS
Life Sciences & Earth Sciences ) o
- Overlapping citations

- Unigue citations in GS

Chemical & Material Sciences . o
_I - Overlapping citations

0.00 0.50 00
% of citing documents

Martin-Martin, A., Orduna-Malea, E., Thelwall, M., & Delgado Lépez-Cdzar, E. (2018). Google
Scholar, Web of Science, and Scopus: A systematic comparison of citations in 252 subject
ReSiS categories. Journal of Informetrics, 12(4), 1160-1177.
» UNIVERSIDAD https://doi.org/10.1016/).J01.2018.09.002
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https://doi.org/10.1016/J.JOI.2018.09.002

24 GOOGLE SCHOLAR AS A SOURCE OF DATA

Correlations of citation counts

Document-level citation counts

GS-Scopus
Date .of data GS-WoS N docs GS-WoS Spfearman GS-Scopus N Spearman
collection correlation® docs :
correlation
1.03 million 0.94 1.2 million 0.96
(0.78-0.98) (0.93-0.99)
69,261 0.91
2.26 million 0.91
1,055 0.76
150 0.80
239 0.63
32,679 0.73
Social Sciences Arts & Humanities

2500 - 500 - . 100 -

2000- 400-

75-

L]
50 - . Se
... %

Times cited in Web of Science

25- .

! ' ! ! ! ! 1 1 1 1 1 1 1 1 1 ' '
0 500 1000 1500 2000 2500 0 250 500 750 1000 0 50 100 150 200 250
Times cited in Google Scholar Times cited in Google Scholar Times cited in Google Scholar
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24 GOOGLE SCHOLAR AS A SOURCE OF DATA

Open Access data:
2.26 million WoS-sourced documents were searched in GS

Gold OA mHybrid OA =Delayed OA mBronze OA = Green OA (only) =FA from other sources (only)

2009 3.

2014

2009 & 2014

0

7

10 20 30 40 50 60

70 80 90
% of freely available articles

100
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40
35
30
ks
2
g 25 ® ResearchGate
% H Green OA (only)
Kl
"'gT 20 W Bronze OA
o
o m Delayed OA
g 15 ® Hybrid OA
—
§ © Gold OA
10
5 i
0
Open Access ResearchGate

Country Documents ‘¢ QA from % OA fr'.:m* % OA Total o FA Oth,? r % OA + FAT
publisher repositories sources
World 1,331,795 253 10.5 358 20.0 55.7
USA 360,889 29.1 47.3 18.9 66.2
Peoples R China 231,162 22.9 27.2 18.7 46.0
Germany 96,265 28.6 13.4 42.0 19.2 61.3
England 80996 | 30 | 159 | 509 17.3 68.3
Japan 71,587 26.6 9.9 36.5 13.4 49.9
France 66,648 265 [ 174 439 235 67.4
Canada 60,342 28.1 105 38.6 231 61.7
Italy 58,397 26.2 11.9 38.1 256 63.7
Australia 53,822 26.2 105 36.7 24.9 61.7
Spain 51,586 253 13.9 39.2 247 63.9
South Korea 51,036 26.2 . 54 318 17.9 495
India 50,468 74 o231 256 487
Netherlands 36,228 337 14.2 47.9 22.9 70.8
Brazil 34,517 8.8 45.8 258 71.6
Russia 28.108 9.7 _ 23.9 44.3

Martin-Martin, A., Costas, R., van Leeuwen, T., & Delgado Lopez-Cozar,

E. (2018). Evidence of open access of scientific publications in Google
Scholar: A large-scale analysis. Journal of Informetrics, 12(3), 819—
841. https://doi.org/10.1016/j.j0i.2018.06.012



https://doi.org/10.1016/j.joi.2018.06.012

| 24 GOOGLE SCHOLAR AS A SOURCE OF DATA

Taxonomy of errors in GS:

* (Coverage errors
* False positives/negatives
* Parsing errors: incorrect / incomplete metadata
 Matching errors:
* Source document matching: duplicate records
* (Citation matching: duplicate citations

Errors in GS Citations (author profiles):
* Duplicate profiles
 Misattributed documents
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5 o © DEGRANADA




Journal Scholar Metrics

9,196 SSH journals
Consensus journal
classification
Possible to filter by
country of
publication

Spanish journals:
JSM: 861 / 9196

(9%); SIR: 261 / 8180

(3.1%); WoS: 88 /
4166 (2%)

Mg UNIVERSIDAD

| @) REUSING DATA FROM GOOGLE SCHOLAR

JOURNAL SCHOLAR —3 B
Y

ARTS, HUMANITIES, AND SOCIAL SCIENCES [i"'i]
HOME ABOUT METHODOLOGY OUR TEAM OTHER PROJECTS FAQ_

Search a journal

SUBJECT CATEGORY
RANKINGS

SOCIAL SCIENCES

ANTHROPOLOGY (298)
COMMUNICATION (320)
BUSINESS, ECONOMICS

& MANAGEMENT (1761)
EDUCATION (1126)
GEOGRAPHY & URBAN STUDIES (548)
LAW (920)

LIBRARY & INFORMATION SCIENCE (277)

POLITICAL SCIENCE,
ADMINISTRATION
& INTERNATIONAL RELATIONS (1074)

PSYCHOLOGY (1032)
SOCIOLOGY (1007)
MULTIDISCIPLINARY (202)
SOCIAL WORK (132)
SPORT SCIENCES (213)

ARTS & HUMANITIES

COUNTRY
RANKINGS

WORLD -> AFRICA EUROPE AMERICAS ASIA OCEANIA

F
" 1
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Scholar Mirrors

e 814 authors

 Multifaceted Analysis
(MADAP)

e Different types of
indicators from five data
sources

UNIVERSIDAD

REUSING DATA FROM GOOGLE SCHOLAR

Bblometrics, Scentometrics, Informetrics, Webometrics, and Altmetrics [i_‘_i]
in Google Scholar Citations, ResearcherD), Researchgate, Mendeley, and Twitter

HOME ABOUT METHODOLOGY OUR TEAM OTHER PROJECTS
Generd overview
Dizplaying core authaors 1-20 of 398. Sorted by G3 | Check to display related authors as well |S:-ar|:h an author

citations (last & years), decreasingly.

Online presence _ _ __ _

Loet Leydesdorff DT AR 6444 4514 32165

Fugene Garfield* A 55 8790 153 - - ] - - -
Mike Thehwall M T ERw 61 3593 32 4264 24989 7423 36 85 522
Derek J. de Solla Price ‘3‘ 13263 33 - - - - - - - -
Francis Narin T H 11297 45 - - 32.38 795 - - - -
\Wolfgang Glanzel RN T M | 10796 [EI 4924 B 4116 10572 ] _ _ _
Ronald Rousseau AREET | 9510 [ NA NA 4275 8066 ] - - -
Chaomei Chen ATl 9512 1740 20 34.65 31579 965 3 67 65
cnthony (To)FJ.van R QT W m 53 - . 3847 6014 : . 53 166
Ben R Martin AR 39 ] : _ _ : _ _ _
Andras Schubert ARl | 8655 |G 4121 31 39.24 1952 ] - - -
Peter Ingwersen AT | 8356 [ES NA NA 3064 8600 - - - -
Henk F. Moed g | 8256 3 - - - - - - - -
Blaise Cronin T MH 7347 43 - - 339 1891 - - - -
Henry Small q 32 3360 23 - - - - - -
Tibor Braun Qi+ | 21 NA NA NA NA - - - -
Vasily V. Nalimov q | 633 [EL . . . . ] . . .
Lutz Bornmann ToEEY Bl 40 2676 27 4312 13556 0 0 405 240
Belver C. Griffith g 26 - - - - - - - -
Howard D. White AR ] 30 NA NA 2958 3376 0 0 ] ]

First | Previous | Next | Last
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Open Access dashboard

Open Access (OA) and Free Ave

Dataset explorer

Input parameters
Sources of Free Availability (FA)

Ssalect one or more of the following columns
to show in the summary table

% OA from publisher (Goid + Hybrid +
Delayed + Bronze)

% Gold OA

% Hybrid OA

% Delayed OA

% Bronze OA

% Green QA (all)

¢ % Green OA (only)

% FA from other sources (all)

& 8 § &

¥ % FA from other sources (only)
% FA from research Institutons
% FA from academic social networks
% FA from harvesters

1 % FA from non-Categorised sources

Group by

Select one or more of the following grouping
variables:

Journal

Publication Year

Web of Science category

Alfiliation country

Filter by

Update

UNIVERSIDAD

Results

Download table of DOls and Enks © frea Tul exis

& Gopy URL maintaining cument input parameters

REUSING DATA FROM GOOGLE SCHOLAR

Summary table

@

Show 10 + entries Search: |
% FA from
oot AETTY womacas wweoa; KOS, GEwm, uownoh, e
{enly)
A Al 2 Al 2l Al All All
2269022 8.7 T.3 1.1 1.5 13.2 10.8 207
Showing 1 to 1 of 1 enfries Previous 1 Mext

Dovwnboad table

Show |10 - entries

Number of freely accessible documents by domain

®

Dovwnboad table

% as only FA # as prima % a5 prim
Host Host type # of documents ’ F""i": i ':r"gmw e fﬂ;:
Al All All 2l
www.researchgate.net social_metwark T3BATH 3.7 323372 435
BUTOpepmC.org repasilony 177930 5.1 16312 10.3
L academia.edu social_netwark 1684835 4.2 23681 4.1
www.nebinlmonibge repasion 165403 1.8 74109 44 5
Giteseers B psu_edu hamvesier 1203748 1.8 11203 2.3
arxiv.org reposiony 72862 25 72753 £9.9
cnlineibrary.wiley.com pubslisher 48887 32.8 4712 256
wianw, sciencedirect.com pistslisher 47368 26.1 43835 26
pifs semanticschotararg  hanvesier 38164 1 2780 7.3
journals plos.ong publisher arasd 12.6 37380 854
Showing 1 to 10 of 116,271 entries Preyious 1 2 3 4 G 1628 Mext

Martin-Martin, Alberto. Creation of bibliometric tools for evaluation
based on data from Google Scholar. Granada: Universidad de Granada,

2019. [ http://hdl.handle.net/10481/56212]
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| @) REUSING DATA FROM GOOGLE SCHOLAR

Enhanced author profiles

(work In progress) o

Sample:

>40,000 authors working in
Spain

>2 million unique document
>24 million citations

&VOSviewer

Figure 2. Clusters of documents displayed in the Google Scholar Citations profiles of researchers working in Spain
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| ¥ CONCLUSIONS

STRENGTHS of Google Scholar as a source of data:

» Extensive coverage: almost everything in WoS/Scopus, and
more
» Specially in Arts, Humanitites, and Social Sciences
» Makes visible document types that have been
traditionally excluded from analyses
* More diverse distribution of languages
» Very high correlations of citation counts, despite unique
sources (and errors) In GS
* GS citation data:
* No significant differences to WoS/Scopus data when
analysing STEM fields
» significantly more useful in SSH.
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| ¥ CONCLUSIONS

LIMITATIONS of Google Scholar as a source of data:

» Lack of transparency about size and coverage

 Lack of support for advanced search and filtering

» Dynamic coverage: potential (silent) decrease in coverage
* Limited document metadata

* No options to export data in bulk (necessary to deal with

CAPTCHAs manually)

* More open to manipulation than controlled databases
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\@ THANK YOU FOR YOUR ATTENTION

albertomartin@ugr.es

@albertomartin
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