Introduction to
Bibliometric Data
Sources

8/9/25 - ESSS (Granada)
Elvira Gonzalez-Salmon



What will we learn?

1.Main bibliometric databases
2.In depth
a.WoS-CC
b.Scopus
c.OpenAlex
3.How to critically decide which database is more suitable



1.Main bibliometric databases



Main bibliometric databases
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And there are many more, such as PubMed Central (1996), Lens.org (2000), CrossRef (2000)...



Thanks to the availability of these databases, bibliometric analysis is
now accessible to a wider audience, enabling individuals to carry out
such work from home and to select the database that best aligns with
their specific needs.

However, there Is also a degree of danger in the use of certain metrics,
oarticularly when they are applied without a proper understanding of
their meaning or the implications they carry.




2. In depth...



We will focus on...
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The ones we will use on the exercises

Web of Science

Indexing and coverage
Metadata

Data retrieval process
Products (citations, journals)

09.45 -
10.30

10.30 -

11.00

11.00 -
11.45

11.45 -
12.30

@ OpenAlex

Accuracy and Beyond: Data Quality of Bibliometric Databases
Stephan Stahlschmidt, German Centre for Higher Education Research and Science

Studies (DZHW), Germany

Coffee break

Designing Effective Queries for Document Retrieval

Stephan Gauch, Humboldt Universitat zu Berlin, Germany

Data Cleaning & Integration

Cinzia Daraio, Sapienza University of Rome, Italy



In a nutshell
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@ OpenAlex

Traditional bibliometric data source

Traditional bibliometric data source

Non-Traditional bibliometric data
source

Requires subscription

Requires subscription

Free and Open Access

(Editorial) Quality control

(Editorial) Quality control

Limited quality control

Different download options
but API| not well-documented

Different download options

Different download options




Access granted by ESSS

You should have received an email with access to
e Clarivate products
e Elsevier product
o Altmetrics
e No need to have one for OpenAlex



2.a WoS-CC
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Indexing and coverage

e Created in 1964 by Eugene Garfield

e Multidisciplinary
e English-language bias
o +9/M records

o +2.45B cited references
o +22K scientific journals

e Updated dally
e Databases included:

o Core Collection®: curated, citation-linked set of
Jjournals, books, and proceedings at the heart of
WoS, used for global indicators.

o Others: additional subject-specific or regional
databases hosted on the WoS platform

*The one we will use in the exercises
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Vletadata

PSYCHOLOGY & SEXUALITY
2021, VOL. 12, NO. 4, 332344 Routledge
https://doi.org/10.1080/19419899.2020.1729844 Taylor & Francis Group

8 OPEN ACCESS | Check for ndates

What is gender, anyway: a review of the options for operationalising
gender

Anna Lindqvist(*®, Marie Gustafsson Sendén® and Emma A. Renstroms

*Department of Psychology, Lund University, Lund, Sweden; *Department of Psychology, Stockholm University,
Stockholm, Sweden; “Department of Psychology, University of Gothenburg, Gothenburg, Sweden

ABSTRACT ARTICLE HISTORY

In the social sciences, many quantitative research findings as well as Received 1 March 2019
presentations of demographics are related to participants’ gender. Most Accepted 10 February 2020
often, gender is represented by a dichotomous variable with the possible KEYWORDS
responses of woman/man or female/male, although gender is not a binary Gender; gender identity;
variable. It is, however, rarely defined what is meant by gender. In this transgender; research
article, we deconstruct the concept ‘gender’ as consisting of several facets, methods; dsnormativity
and argue that the researcher needs to identify relevant aspects of gender

in relation to their research question. We make a thorough exposition of

considerations that the researcher should bear in mind when formulating

questions about each facet, in order to exemplify how complex this

construct is. We also remind the researcher that gender is not a binary

category and discuss challenges in the balance between taking existing

gender diversity into account and yet sorting participants into gender

categorisations that function in statistical analyzes. To aid in this process,

we provide an empirical example on how gender identity may be cate-

gorised when using a free-text response. Lastly, we suggest that other

measurements than participants’ gender might be better predictors of the

outcome variable.

Many quantitative research findings and demographics in the social sciences are related to gender,
but what is gender and how can it be operationalised? Regarding most variables, researchers strive
to generate valid instruments with low measurement errors. Despite this, a traditional use of binary
gender measurements prevails in most fields of social science (Westbrook & Saperstein, 2015), even
though gender is not a binary category (Ansara & Hegarty, 2014; Hyde, Bigler, Joel, Tate, & van

What is gender, anyway: a review of the options for operationalising

gender

¥ Highly Cited Paper

By

Source

Published

Early Access
Indexed
Document Type

Abstract

Keywords

Lindgvist, & (Lindgvist, Anna) L 1], ndén, MG {Senden, Marie Gustafsson) . [2]. ; Renstrom, EA (Renstrom, Emma
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View Web of Science ResearcherlD and ORCID (provided by Clarivate)

PSYCHOLOGY & SEXUALITY =
Volume: 12 Issuecd4 Page: 332-344
DOl 10.1080/194 19359, 20201729844

OCT 22021
FEB 2020
2020-02-20
Review

In the social sciences, many quantitative research findings as well as presentations of demographics are related to
participants' gender. Most often, gender is represented by a dichotomous variable with the possible responses of
woman/man or female/male, although gender is not a binary variable. It is, however, rarely defined what is meant
by gender. In this article, we deconstruct the concept 'gender' as consisting of several facets, and argue that the
researcher needs to identify relevant aspects of gender in relation to their research question. We make a thorough
exposition of considerations that the researcher should bear in mind when formulating questions about each facet,
in order to exemplify how complex this construct is. We also remind the researcher that gender is not a binary
category and discuss challenges in the balance between taking existing gender diversity into account and yet
sorting participants inte gender categorisations that function in statistical analyzes. To aid in this process, we
provide an empirical example on how gender identity may be categorised when using a free-text response. Lastly,
we suggest that other measurements than participants' gender might be better predictors of the outcome variable.

Author Keywords: Gender; gender identity; transgender; research methods; cisnormativity
Keywords Plus: SEX; ENOUGH; CATEGORIES; NORMS
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Data retrieval process
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Create Alert

1 of 2,000
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Citations
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References
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Co-citation map

Related records
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Citations

95
References
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Co-citation map

»

To download the complete
bibliographic record, max.
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(depending on format)

APl available: programmatic,
large-scale, structured,
suited for bibliometric
analysis and automation.
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Download all journals

. Welcome, Elvira Gonzalez-Salmén
Master Journal List Search Journals Match Manuscript Downloads Help Center

£ Settings 2] LogOut

Collection List Downloads

English v :i Products

Web of Science

Master Journal List EhelsereaEarsEalieston Web of Science Core Collection

e
InCites Benchmarking & Analytics Last Updated: August 18, 2025
Aonthly Changes Archive
J & Lists for each index are available for download to Web of Science subscribers.
o Journal Citation Reports ™
Ctlo r dditional Web of Science Indexes [4 Webof:
. ) Web of Science Core Collection
Research Horizon Navigator Last Updated: August 18, 2025
Essential Science Indicators The Web of Science Core Collection™ includes the Science Citation Index Expanded™ (SCIE), Social Sciences Citation Index™ (SSCI), Arts & Humanities Citation Index™ (AHCI), and

Emerging Sources Citation Index™ (ESCI). Web of Science Core Collection includes only journals that demonstrate high levels of editorial rigor and best practice. The Journal Citation
Reports™ includes journals from the SCIE and S5CI.
Reference Manager
Each collection list download includes the journal title, ISSN/eISSN, publisher name and address, language, and category.
EndNote

+ art  Endnote Click

lil ) =J =)

Science Citation Index Expanded Social Sciences Citation Index Arts & Humanities Citation Index Emerging Sources Citation Index
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Journal Citations Reports

Journal Citation Reports™ Journals

English ¥ = Products

LT P R —
Web of Science

22,249 journals
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Journal Citations Reports
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Indexing and coverage

o

25.1M+ open access
items: gold, hybrid gold,
green & bronze

I:@ ] 3993—]00 ks
=

(stand alone titles)

Tk+
publisher: =[=
28.9k active
journals
i M-H""\
2.6M+ preprints

open access items

As of February 2025

| . Scopus

2.4+ billion

cited references dating back to 1970

=

100M+
records

L}
P
20.5M+

active author profiles

9
94K+ thousand

affiliation profiles

Owned by Elsevier and
launched in 2004

Main competitor of WoS
Includes its own set of journal-
level indicators

Single citation index without
subcollections


https://www.elsevier.com/products/scopus/content

Vletadata

Investigating the impact of artificial intelligence development on & ESlnpara:
Citations [\
water pollution in China
: . 1.64
Gondwana Research » Article « 2024 . DOIL: 10.1016/j.gr.2024.04.011 @ Fwa @
Ma, Xinzhen®® 5 ; Weng, Shimei® i ; Zhao, Xin® & ; Li, Jing® & ; Haider, Sajjad " &
9 College of Civil Engineering and Architecture, Zhejiang University, Hangzhou, 310058, China
Show all information
Full text ~  Export m Save to list
Document Impact Cited by (4) References (44) Similar documents
Abstract
Abstract

Analysing the impacts of Al development on water pollution is of great significance for improving water environment management
measures and promoting global sustainable development. In this study, macro and micro panel data of China from 2008 (o 2019
were used to measure the development level of Al at the industry and provincial levels in China, and a panel data regression model
was constructed to analyse the effects of Al development on water pollution and regional heterogeneity. The measurement results
show that the development level of Al is increasing. Among the six industries, the intelligence level of the manufacturing industry
has developed the fastest, by approximately 48.74 times compared with the baseline. At the provincial level, Guangdong Province
made the greatest progress in intelligence level, increasing by approximately 23.6 times. The regression results show that Al
technology is helpful in reducing the level of water pollution, and this conclusion remains valid after the regression of instrumental
variables and robustness testing. In terms of regional heterogeneity, Al technology can significantly reduce the degree of water
pollution in eastern and western China. However, the development of Al technology in the central region has no significant impact
on water pollution, and a risk of increasing the degree of water pollution exists. The reasons may be that the eastern region has high
levels of economic vitality and technological innovation and a strong ability to transform Al achievements, which can significantly

Author keywaords
Indexed keywords
Funding details

Corresponding authors

e Bibliographic records show
similar structure to WoS

e Consider there are differences
In terms of labeling, document
types, classification scheme,
etc.

e Combining data from Scopus
and WoS would require further
data processing and
homogenization.
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Detailed information

Bibliographic information

Document type Article
DOI 10.1016/j.gr.2024.04.011
EID 2-52.0-85192885941
Criginal language English
Publication dote August 2024
PubiMed ID

Source type Journal
IS5M 1342937X
Publisher Elsevier Inc.
Publication year 2024
Source title Gondwana Research
Wolume 132
Pages 182 - 192
Authors (5)

Ma, Xinzhen ™" =

—_—
Weng, Shimei*® =

Zhoo, Xin® =

Li_Jing® &

Haider, SDMFE

Author offiliations (8]

? College of Civil Engineering and Architecture,

Zhejiong University, Hangzhou, 310058, China

. Polytechnic Institute, Zhejiang University,
Hangzhou, 310015, China

School of Mathematics and Statistics, Fujian

Mormal University, Fuzhou, 350117, China

?School of Statistics and Applied Mathematics,
Anhui University of Finance and Economics,

Bengbu, 233030, China

®School of Economics, Lanzhou University, Lanzhou,

730000, China

TChemical Engineering Department, College of
Engineering, King Saud University, P.O. Box 800,
Riyadh, 11421, Soudi Arabia

Scopus’



Metadata - author profiles

This author profile is generated by Scopus A

Chinchilla-Rodriguez, Zaida

CSIC - Instituto de Politicas v Bienes Plblicos (IPP), Madrid, Spain + Scopus ID: 57203026911 - 0000-0002-1608-4478 A

Show all infoermation

2,064 78 27

Citations by 1,597 documents Documents h-index

L\ Set alert [] savetolist 4 Editprofile  sss More

Betao
Documents (78) Impact Cited by (1,597) Preprints (2) Co-authors (102) Topics (11) Awarded grants (0]
You can view, sort, and filter all of the documents in search results format.
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Article

Authorship order and the role of the corresponding author in scientific papers:
perception of Brazilian Agronomy researchers | A ordem da autoria e o papel
do autor de correspondéncia em artigos cientificos: percepgiio dos
pesquisadores brasileiros da Agronomia

Vanz, S.A.5., Gracio, M.C.C., Chinchillo-Rodriguez, Z., Docampo, D., Oliveirag, 5.C.

Atoz, 2025, 14(1)

Show abstract Full text Related documents

Conference Paper

Causal inference in science of science

Document & citation trends
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Citations 12 “\./ 240

et

..
Lodataitil
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m Documents =@=Citations

Documents
suonoyd

e A nice feature of Scopus is
their algorithmically
generated Author Profiles

e |t offers a list of author-level
metrics (e.g., H-Index, total
publications).

e |t also includes other author-
level metadata (e.g.,
affiliation changes).
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Data Retrieval process

[] save search
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Data Retrieval process
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Indexing and coverage

e Microsoft Academic Graph offered a fully open knowledge graph to over 225M
records where all entities (works, authors, journals, institutions, topics,
citations) were linked explicitly.

e [t became a promising data source for bibliometricians

e But in 2021, Microsoft decided to discontinue the project...

e As a response to that, the Arcadia Foundation funded OpenAlex, a project led
by non-profit organization Our Research, to continue with the project.

e [In 2022, OpenAlex was released.

@ .Dpenﬂ\\ex



Indexing and coverage

e |t does not only feed from the MAG project but combines information from a
variety of data sources.

o Mainly MAG and Crossref [I"h' = e ]
- ORCID ASk me anything
o DOAJ (Directory of Open Access Journals) &

e D

o Unpaywall |
o PubMed LL'J@
o Internet Archive
o Web crawls

o and more!

@ ?DpenA\ex


https://help.openalex.org/hc/en-us/articles/24397285563671-About-the-data

Indexing and coverage

Fig. 1 Venn diagram of the Scopus
intersection sizes of unique DOIs
based in each database on exact
DOI match (without deduplica-
tion, i.e. cases of DOIs that have
been assigned to multiple papers
are now kept in the sets), for

records published between 2015
and 2022

16,827,763

30,160,951

OpenAlex

OpenAlex

Culbert, J. H., Hobert, A., Jahn, N., Haupka, N., Schmidt, M., Donner, P., & Mayr, P. (2025). Reference coverage
analysis of OpenAlex compared to Web of Science and Scopus. Scientometrics, 130(4), 2475-2492.



Metadata

e OpenAlex has greatly improved the quality of its metadata. But of course, there Is
room for improvement

e The project is still in its very early stages

e Since spring 2024 it includes an interface which is in constant transformation.

@ OpenAlex

Search and analyze the world's research.

| - - @ iDpenA\ex

Claudia Goldin coriander OR cilantro Institution


https://openalex.org/

Metadata

Revisiting the Southern Grotesque: Mikhail Bakhtin and the Case of

Carson McCullers
B Work

Expect some lower-quality
metadata and incomplete
e bibliographic records

Source: [The [ISouthern literary journal
Author: Sarah Gleeson-White

I o [

Cites: 35

Cited by: 32

Related to: 10

FWCI:

Citation percentile (by year/subfield): 97,75

Topic: Contemporary Literature and Criticism
Subfield: Literature and Literary Theory
Field: Arts and Humanities

Domain: Social Sciences

Sustainable Development Goal: Gender equality D p e n A | e x

Open Access status: closed




Data Retrieval process

%) OpenAlex B Works -

What are you looking Tor?
Unsaved search =

@ Works

zholarly papers, bool

o Authors
= Mraat =

ors of scholarly works

Q. Titled

Sources
O Journals, conferences, and repositories

ﬁ ||"IS‘|TU1|IOHS
Universities and research centers

Works =

Artificial intelligence: a modern approach
1995 - Stuart Russell, Peter Norvig - Choice Reviews Online

Cited by 22.750 PDF

Artificial intelligence: A modern approach

96 - Nils J. Nilsson - Artificial Intelligence

Cited by 10.830

Lecture Notes in Artificial Intelligence

1999 - Patrick Brézillon, Paclo Bouquet

Stats

480.400 results &) Open Access

() Year 2 X &> 45,1%

216.900

LogIn

X © Topic

O o(Do(d| 0O

Artificial Intelligence in
Healthcare and
Education

Ethics and Social
Impacts of Al

Big Data and Business
Intelligence

Online Learning and
Analytics

Radiomics and
Machine Learning in

Sign Up

B <

[«

22.220

10.220

9339

6675

6166

©)

Record type

OpenAlex



Data Retrieval process

Filtering options

Q, [earch all filters

Al filters (51)

B Abstract Available =1 Apc Paid (est) 2 Author

- Citation Percentile (by
[°]
2, Authors Count 99 Citation Count " vear/subfi eld)

%9 Citation Percentile (year) @ Continent [ Corresponding Author
[~ Corresponding Institution @ Countries Count @ Country

[5 Cwts Core Source O, DOI Prefix > Domain

€ Field @ From Global South Q, Fulltext

|2 Funder 73 FWCI Q Has Repository Fulltext
[T In OA Source Q Indexed by CrossRef [zl Indexed by DOAJ

€ Indexed by Mag Only > Indexed by ORCID > Indexed by Pubmed

¢y Institution gy Institution Type @ Institutions Count

© Keyword X Language @ License

OpenAlex




Data Retrieval

3 Online

"artificial intelligence” »

Stats

"
[«

480.400 results 3

™ Year D4 ‘

DroCess

Export results

(® Spreadsheet (.csv)
(O Endnote format (.ris)
(O Text format (.txt)

Shorten column values for Excel
compatibility?

O

o Since there are many
records, the export will take
up to fifteen minutes.

Cancel Start export

Export options

OpenAlex



Data Retrieval process

OpenAlex technical
documentation

APIENTITIES

ADoulness enapoint iext)

HOW TQ USE THE API

API Overview

Get single entities

Get lists of entities
Get groups of entities
Rate limits and authentication

DOWMNLOAD ALL DATA
OpenAlex snapshot
Snapshot data format
Download to your machine

Upload to your database

Unsaved search ~

Q, Title & Abstract “artificial intelligence” #
o E

Works =]

APl Overview

The APl is the primary way to get OpenAlex data. It's free and requires no authentication. The daily
limit for APl calls is 100,000 requests per user per day. For best performance, add your email to all
APl requests, like mailto=example@domain.com .

Learn more about the API

* Get single entities

* (et lists of entities — Learn how to use paging, filtering, and sorting
* Get groups of entities — Group and count entities in different ways
* Rate limits and authentication — Learn about joining the polite pool

* Tutorials — Hands-on examples with code

Stats

A AR - -

a o

— Results list

[ stats

AP1 Api query

8 <
v B x
v

—"

D Copy

kv

OpenAlex


https://docs.openalex.org/how-to-use-the-api/api-overview

N
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3. How to critically decide which
database Is more suitable



Which database should | choose?

Things to consider:
e Coverage
e No ground truth, but different angles of it
o Global or regional?
o All disciplines



B Scopus BwosS B OpenAlex
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; 96.44°
0= e 75.11%
0.34%
Other - 3.88%
0.8%
German -3 159 - 1.5
B L] m
Spanish ﬁ‘w" E:
3.3% =
g Q
French Ml S
® I 2.93% 5 1
=) 0.11% 2
g Japanese I 3.02 o
= ; 0.48%
c
= Chinese B 0a%
- 0.28% 05
Portuguese B 159%
Korean ﬁc?::%
v W g
Indonesian B i.18%
. 0.21% & & ©
Russian 3° > . S <
B o92e & g,\@ &1’%0(‘ & :.)Q & \>°°° 5\ & 0\0% &
. 0.13% A B & S N N Ny 3 T E >
Italian Bor7e %()Q & ot %\O & & & q‘? & <" S
: o < o8 < & & 3 | &
0% 25% 50% 75% 100% @ RS o & & & K &
Ny b 1 ]
Frequency S Q;}“’"} qg'\’ & ) &¥ e@
A 3 & Q s
B OpenAlex = Web of Science &L ? 2
L& Nl
& £
J
Disciplines

Céspedes, L., Kozlowski, D., Pradier, C., Sainte-Marie, M. H., Shokida,
N. S, Benz, P, ... & Lariviére, V. (2025). Evaluating the linguistic
coverage of OpenAlex: An assessment of metadata accuracy and

completeness. Journal of the Association for Information Science and
Technology, 76(6), 884-895. https://doi.org/10.1002/asi.24979

Maddi A, Maisonobe M, Boukacem-Zeghmouri C (2025)
Geographical and disciplinary coverage of open access journals:
OpenAlex, Scopus, and WoS. PLOS ONE 20(4): e0320347.
https://doi.org/10.1371/journal.pone.0320347/


https://asistdl.onlinelibrary.wiley.com/doi/full/10.1002/asi.24979
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0320347

OA Journals coverage: Share in WoS Divided by Share in ROAD OA Journals coverage: Share in Scopus Divided by Share in ROAD OA Journals coverage: Share in OpenAlex Divided by Share in ROAD

OA journals
OpenAlex/ROAD

T T TR

0,00 0,50 0,90 1,00 1,10 1,50 1,85

OA journals WoS/ROAD OA journals

Scopus/ROAD
BT [T
0,00 0,50 0,90 1,00 1,10 1,50 2,00 2,50 3,00 10,30 BN [ [ [ [

0,00 0,50 0,90 1,00 1,10 1,50 2,00 2,50 3,00 8,63

Maddi A, Maisonobe M, Boukacem-Zeghmouri C (2025)
Geographical and disciplinary coverage of open access journals:
OpenAlex, Scopus, and WoS. PLOS ONE 20(4): e0320347.
https://doi.org/10.1371/journal.pone.0320347/


https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0320347

Which database should | choose?

Things to consider:
e Coverage
e No ground truth, but different angles of it
o Global or regional?
o All disciplines
e Data quality

\ 09.45 - Accuracy and Beyond: Data Quality of Bibliometric Databases

10.30 Stephan Stahlschmidt, German Centre for Higher Education Research and Science

Studies (DZHW), Germany



Which database should | choose?

Things to consider:
e Coverage
e No ground truth, but different angles of it
o Global or regional?
o All disciplines
e Data quality
e Purpose
e [ransparency and interpretability
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Thank you!
Any questions?



