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12" NATIONAL
CONFERENCE OF THE
CHINESE SOCIETY FOR
SCIENTOMETRICS AND

INFORMETRICS

The Chinese Society for Scientometrics and

Informetrics (CSSI) is the only national society

representing around 400 scientometricians and

bibliometricians in China. The biennially CSSI
Conference was started in 1996 to offer an aca-
demic platform for Chinese scientometricians
and bibliometricians. The 12th CSSI Conference
was held on June 17-19 at Hangzhou, China,
hosted by Hangzhou Dianzi University. Over

300 participants attended the conference, reach- FEI SHU
ing the historical record of attendance. This short Hangzhou Dianzi
University, China

conference report will summarize the conference
and introduce the new elected board of CSSL
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INTERNATIONAL KEYNOTE

The CSSI Conference started
with two international key-
notes, virtually presented by
Dr. Cassidy Sugimoto and Dr.
Ludo Waltman. As the presi-
dent of International Soci-
ety for Scientometrics and
Informetrics (ISS1), Dr. Cas-
sidy Sugimoto from Geor-
gia Institute of Technology
(USA) detailed the relation-
ship between scientomet-
rics and science policy from
the historical view. Dr. Ludo
Waltman from Leiden Uni-
versity (Netherland) demon-
strated the evolving system
of academic communication
as well as its implications for
scientometrics. Following the
two international keynotes,
12 keynote reports were also
presented by Chinese schol-
ars. In addition to the key-
note reports, 141 papers were
presented in the conference,
grouped into 4 tracks as Re-
search Evaluation, Theory
of Scientometrics, Academic
Discourse, Patent, and In-
formation Network, which
demonstrate the landscape
of current scientometric re-
search in China.

2021
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NEW BOARD OF CSSI

On June 18, CSSI held a gen-
eral assembly meeting to
elect the new board of CSSI
for the next five years. Prof.
Junping Qiu from Hangzhou
Dianzi University, the past
president of CSSI was hon-
ored as the honorary presi-
dent for acknowledging his
contribution in the past dec-
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The past and the present presidents of the Chinese Society — Prof. Junping Qiu and Dr. Siluo Yang, respectively

ade. Dr. Siluo Yang from Wuhan University
was elected as the new president of CSSI. A
new board of CSSI consists of the following
7 members:

» President: Siluo Yang
(Wuhan University)

» Vice President: Jiang Li
(Nanjing University)

» Vice President: Liying Yang
(Chinese Academy of Science)

» Vice President: Lin Zhang
(Wuhan University)

» Vice President: Danqun Zhao
(Peking University)

» Vice President: Fei Shu
(Hangzhou Dianzi University)

» Secretary-general: Yanhui Song
(Hangzhou Dianzi University)

DSI JOURNAL

As the newly official English journal of
CSSI, Data Science and Informetrics (DS]),
was introduced in the conference. DSI ad-
heres to international standards for schol-
arly journals with the goal to become an
internationally recognized scholarly jour-
nal. DSI employs a double-blind peer re-
view process and emphasize originality
and quality of research. DSI is truly open
access and does not charge any APCs to au-
thors. Prof. JunPing Qiu (Hangzhou Dianzi
University), Dr. Dangzhi Zhao (University
of Alberta, Canada) and Dr. Fei Shu (Hang-
zhou Dianzi University) were appointed as
the co-editor-in-chief of the DSI. The jour-
nal editorial board consists half interna-
tional members and half Chinese members.
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18™ |ISSI CONFERENCE
LEUVEN — 2021

A VIRTUAL CONFERENCE REPORT

KOENRAAD

WOLFGANG
GLANZEL HEEFFER DEBACKERE
ECOOM, ECOOM, ECOOM,
KU Leuven, KU Leuven, KU Leuven,
Belgium Belgium Belgium
INTRODUCTION locations for the reception and the confer-

The 18" International Conference on Scien-
tometrics and Informetrics was organised by
KU Leuven in close collaboration with the
University of Antwerp under the auspices
of 1SS1 - the International Society for Infor-
metrics and Scientometrics and took place
12-15 July 2021. The organisation of this
event was a long and winding road paved
with many challenges. When we started the
preparation in early 2020, we had already
reserved the conference rooms for the ple-
nary and parallel sessions, the ceremonies,
the workshops and poster exhibition. The

ence dinner were reserved and also social
events and an excursion were planned.
However, due to the continuing con-
straints imposed by the COVID-19 pandem-
ic and the resulting risks for planning and
organising a full-fledged conference with
physical presence of attendees, the organis-
ers had to revise their plans. The first idea
was to hold at least a hybrid conference with
a limited number of physically present at-
tendees and a larger number of online par-
ticipants. The emergence of new COVID-19
waves, new mutants of the coronavirus and
the unpredictability of the evolution of the
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pandemic with the related risk of frequent
cancellations and of being forced to replace
organisation by improvisation, persuad-
ed us to go fully virtual. In the summer of
2020, we decided to organise the conference
as a virtual event and dropped the possibil-
ity of any in-person or hybrid meetings. We
expected that this decision would warrant
more predictability and a smooth organisa-
tion without unnecessary modifications and
adjustments during the preparation process.
At that time, we thought so, at least...

CONFERENCE PREPARATION

The organisation in Leuven enjoyed the
professional support by KU Leuven Confer-
ence Office. We started the preparation of
the conference with looking for an appro-
priate digital platform and with the devel-
opment of several scenarios. We wanted to
have the maximum look and feel of a physi-
cal conference, and, at the same time, take

advantage of the opportunities provided
by a virtual event. Therefore, we planned
interactive online sessions, professional
video streams and pre-recorded individual
presentations. After a careful selection pro-
cess, we finally chose the virtual platform
MEEPLE provided by Sylvester in order to
simulate a live event as much as possible,
also considering the different time zones in
the countries across the five continents. We
organised the conference as a mixture of
interactive live sessions, professional video
streams and presentations that have been
individually pre-recorded by the presenters
of the accepted oral and poster papers. In
this way, we could, for instance, offer the
presenters of posters the possibility of short
enlightenment talks as well, which brought
poster papers closer to oral presentations.
In the scenario as selected finally, we
could invite three keynote and four invited
speakers. Their talks were delivered in live
sessions. Furthermore, out of the accepted
oral presentations, six premium talks were
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© 15512021 Leuven

a
Bradford Nalitaov

@ Lobby  Goto.. Notifications @ &) Wolfgang Glanzel  English

18™ INTERNATIONAL CONFERENCE |
ON SCIENTOMETRICS & INFORMETRICS LEUve M

International Center |
Programme for the Study of Research |
|

The virtual conference lobby of ISSI 2021 with the entrances to the conference rooms

selected for live presentation. The main crite-
rion for selection was the topic, of course be-
sides the quality. All other presentations have
been uploaded for access via the platform.
We decided to start the live events each
day at noon to make sure that the broad-
est possible audience was able to view the
presentations, live events and ceremonies.
Unfortunately, this meant that attendees
from East Asia and Australia had to stay up
until midnight or even later, but this way we
could prevent participants from the Ameri-
cas from getting up around 3 a.m. local time.
The virtual venue also offered the oppor-
tunity of naming the conference rooms after
famous scientometricians and information
scientists. The main hall, in which all ple-
nary sessions took place, was called “Otlet”
to honour the Belgian pioneer and father of
information science Paul Otlet (1868-1944).
The “Lotka” room served as the break-out
room of the conference, the “Bradford”
room was the room for the interactive ses-
sions, and the “Nalimov” hall, finally, host-
ed all pre-recorded talks, including the spe-
cial tracks, the full and research-in-progress
presentations and the posters. By choosing
the Nalimov hall for pre-recorded talks and
posters, we could make a virtue out of ne-

cessity: nobody had to make the selection of
which presentations to attend in otherwise
parallel sessions and was thereby forced to
miss interesting talks. Of course, we could
not offer a reception, coffee/tea and lunch
breaks, or social events with the opportu-
nity for many informal discussions among
participants, for professional or private net-
working activities or just for conversations
in the margins of the conference. Instead,
chat rooms for private and public commu-
nication and a break-out room have been
established as one of the many opportuni-
ties provided by the platform.

The complete conference was recorded
and the livestreams are available for regis-
tered participants until 15 October 2021 on
issizo21.digital-event.be.

PARTICIPATION AND
CONTRIBUTIONS

Many participants have expressed their re-
gret about missing out on the opportunity to
meet colleagues and friends in person and, of
course, to visit the wonderful city of Leuven
with its centuries-old cultural heritage and
hosting the largest Belgian university, which
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was founded as early as 1425 and is one of the
oldest and well renowned universities in Eu-
rope. On the other hand, participation was,
in many respects, eased by going virtual.

In total, 411 participants from five con-
tinents registered for the conference, the
largest group from China (17%), followed
by Germany (10%), the Netherlands (9%),
the US (9%) and Belgium (7%). The table
below gives more details on the distribu-
tion of attendees by country.

All submissions were peer reviewed. The
final decision was taken by the programme
committees for the oral and poster pres-
entations on the basis of the reviews. The
committees provided the opportunity for
revisions, whenever the reviewers recom-

Table 1: Distribution of conference participants

PARTICI-
COUNTRY PANTS
CHINA 70
GERMANY 42
NETHERLANDS 35
USA 35
BELGIUM 29
UNITED KINGDOM 20
SPAIN 15
BRAZIL 14
ITALY 13
FRANCE 1
CANADA 10
RUSSIAN FEDERATION 10
JAPAN 9
AUSTRIA 6
CZECH REPUBLIC 6
FINLAND 6
INDIA 6
TAIWAN 6
NEW ZEALAND 5
POLAND 5
SOUTH AFRICA 5
SWEDEN 5
SWITZERLAND 5
NORWAY 4
ARMENIA 3
AUSTRALIA, COLOMBIA, CROATIA, CYPRUS,
DENMARK, ESTONIA, GREECE, HONG KONG,
HUNGARY, INDONESIA, IRAN, IRELAND,
KENYA, LITHUANIA, LUXEMBOURG, 12

MEXICO, MOROCCO, NIGERIA, OMAN,
PAKISTAN, PORTUGAL, SAUDI ARABIA,
SERBIA, SINGAPORE, SLOVENIA,
SOUTH KOREA, TURKEY, UKRAINE

mended this. Out of more than 300 sub-
missions, we were able to accept 230 pa-
pers, whereof 155 full and shorter so-called
Research-in-Progress (RIP) papers and 75
poster papers, respectively. The (co-)au-
thors of these contributions represented
44 countries across five continents.

We have published all full papers, Re-
search-in-Progress and poster papers in the
conference proceedings with Leuven Univer-
sity Press. The Open Access proceedings ma-
terial is available only electronically in PDF
format, in one volume of 1590 pages (https://
issizo21.0rg/proceedings/). The copyright is
shared both by the authors and by the 1SSI
Society, the patron of the conference.

The conference organisers and the edi-
tors of the international journal “Sciento-
metrics” agreed on organising a conference
special issue in the journal on the basis of
substantially extended versions of full and
RIP papers. The project has been approved
by the journal publisher (Springer Nature).
This special issue will be published in 2022.

SCIENTIFIC PROGRAMME
KEYNOTES AND INVITED SPEAKERS

We have invited three internationally re-
nowned scientists to speak about relevant
topical issues in our research field. Key-
notes were presented as the first speeches
on each conference day. The first keynote
delivered by David Sweeney (Research Eng-
land, Bristol, UK) on Monday focused on
“Scientometrics and Responsible Research
Assessment”. David explored the value of
scientometrics in addressing issues around
research culture, drawing on recent ‘People
and Culture’ work in the UK and ‘Respon-
sible Research Assessment’ at the Global
Research Council.

The second keynote was presented by
Katy Bérner (Indiana University, Blooming-
ton, IN, USA). She spoke about advanced
data visualisations that can be used to op-
timise different types of computational
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David Sweeney speaking about responsibilities and

objectives in building a healthy and sustainable
research system

ECNSw:

Modeling and Mapping Science,
Technology, and Education

Katy Bérner @katycns

Katy Bérner speaking about “Modeling and Mapping
Science, Technology, and Education”

aszlo Barabasi | u -

Albert-Ldszl6 Barabdsi reporting on “Quantifying

Outcomes in Individual Careers, from Science to Art”

models and to demonstrate how model
results can be used to inform effective de-
cision-making.

The last keynote was given on Wednes-
day by Albert-LdszI6 Barabdsi (Central Eu-
ropean University, Budapest, Hungary
and Northeastern University, Boston, MA,
USA). The topic of his speech was model-

ling and measuring performance and suc-
cess in individual careers from a physicist’s
perspective, in whose domain performance
and networks are the drivers of success. The
talk was illustrated by several examples.

The four invited speakers provided reflec-
tions on a broad scope of topics: “Fighting
COVID-19 using science of science” by Ying
Ding (Indiana University, IN, US), “Ontolo-
gy-Based Semantic Design” by Cinzia Daraio,
(Sapienza University of Rome, IT), “Normali-
zation of Percentile Ranks” by Loet Leydes-
dorff (University Amsterdam, NL) and “Met-
rics and science communication” by Isabella
Peters (ZBW and Kiel University, DE).

SPECIAL TRACKS

Two topical themes have been singled out
and formed the framework for two special
tracks. The first one on “Interdisciplinary
Research” organised by KU Leuven com-
prised 12 presentations on conceptual,
theoretical, methodological and applica-
tion-related questions to better under-
stand what interdisciplinarity covers, how
to quantify and measure interdisciplinary
research and how to design funding and
assessment systems that take the specific-
ity and the recognition of interdisciplinary
science into account.

The second track was organised by the
University Antwerp. Its topic was “Re-
search in the Social Sciences & Humani-
ties”. The track comprised nine presenta-
tions and posters and was closely linked
to the presentation of the forthcoming
Handbook for Research Assessment in the
Social Sciences, which is to be published
with Edward Elgar Publishing.

CONFERENCE TOPICS

All oral and poster presentations have been
assigned to topics and subtopics organised
around six major themes covering the most
relevant topics in contemporary quantita-
tive science and technology studies. These
are listed below.
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» Research evaluation and science policy
> Bibliometrics in support of
science policy
> Effects of research funding
Individual-level bibliometrics
Gender and equality studies
» Data sources and data processing
» Methodology and application
> Advanced methods in
citation analysis
> Collaboration and mobility
> Domain studies and regional issues
> Document and journal analysis
» Network analysis, visualisation,
mapping of science
» Patent analysis
» The broader impact of research
> Open Science, Open Access and
editorial impact
> Webometrics, altmetrics and
media impact

VoV

WORKSHOPS AND TUTORIALS

In addition to the regular sessions and the
two tracks, we allowed participants to ap-
ply for workshop organisation within the
framework of the conference programme.
We could accept proposals for five work-
shops, in particular,

1. Bibliometric tracing of epistemic change

Bibliometric studies often claim to have
successfully identified topics, thematic
change, emerging topics, or scientific inno-
vations. In this workshop, the organisers
and contributors reviewed the assump-
tions underlying the tracing of epistemic
change and the bibliometric tools avail-
able for tracing epistemic change and they
discussed the assumptions and the ways in
which these can be tested and validated.

2. Advanced Methods in
Departmental Evaluation

This workshop focused on evaluative as-
pects of bibliometric methods applied to the

assessment of research activities of research
units and departments. Six contributors
shared and discussed their experiences, ini-
tiatives, approaches and insights concerning
best practices in departmental evaluation.
The workshop highlighted appropriate tools
and metrics used in departmental evalua-
tion, to identify obstacles and pitfalls en-
countered during evaluation processes and
how to point out possible solutions and new
opportunities. A detailed report of this work-
shop can be found in this number of the ISSI
Newsletter, Volume 17(3), 2021, p. 46-51.

3. Cited references analysis using CRExplorer

The workshop was based on a method using
cited references analysis to reveal the histor-
ical roots of research fields, topics, and re-
searchers. The method was called Reference
Publication Year Spectroscopy (RPYS). The
workshop organisers explained the func-
tionalities of the program CRExplorer. The
organisers and co-workers illustrated how
to conduct RPYS. The aim was to provide
other researchers the opportunity to pre-
sent their own studies with empirical results
produced by the program. A report of this
workshop can be found in this issue of the
ISSI Newsletter, Volume 17(3), 2021, p. 52-54.

4. Models in quantitative science studies

Modelling quantitative aspects of scholarly
and scientific communication has a long
tradition and was always inspired by the ex-
perience in information science and various
other disciplines in the sciences and social
sciences. The main purpose of the work-
shop was to contribute to bridging the still
existing gap between theoretical research
our field and the application of theory and
metrics in an evaluative context.

5. China’s research evaluation reform: The
impacts and implications for global science

China contributes one fifth of international
publications and one quarter of Open-Access
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A snapshot taken from the panel discussion organised by Andrew Plume and Fei Shu

papers worldwide. Any reform or change of
China’s research evaluation policies will con-
sequently influence research activities, not
only locally but also on a global scale. The
workshop introduced the principles and
background of policy reform, and analysed
the possible impact on global science.

The live discussion during the workshops
proved lively and productive so that the
organisers of three workshops asked for
the organisation of special journal issues
on these workshops. The workshops were
complemented by two tutorials, (1) “CAD-
RE: A Platform for Enabling Research via
Shared Data, Resources, and Community”
organised by Filipi N. Silva from Indiana
University Network Science Institute (IN,
USA) and his colleagues, which is a follow-
up event of the CADRE workshop and
tutorial presented at 1SSI2019 in Rome
and (2) “Studying migration and mobility
among scholars using bibliometric data”
organised by Samin Aref from the Max
Planck Institute for Demographic Re-
search (Rostock, Germany).

In addition to the workshops and tu-
torials, we were able to provide space for
one panel discussion “Towards a Common
Discourse and Agenda for Research on Re-
search” organised by Andrew Plume (Else-
vier, The Netherlands) and Fei Shu (Hang-
zhou Dianzi University, China).

SPONSORED SESSIONS

We could provide space for several spon-
sored sessions on database and platform re-
lated issues in providing relevant data and
information to researchers in our science
field. These sessions were held as webinars
and presentations on Monday afternoon.

CEREMONIES

As in all the important conferences the sci-
entific programme is complemented with a
number of ceremonies. In addition to the
canonical sessions with the opening and
closing ceremonies, we could give room to
several awarding ceremonies as well.

OPENING

The conference was opened by the Con-
ference Chair, Koenraad Debackere (KU
Leuven), with speeches by the Vice Rector
of Research Policy of the university, Reine
Meylaerts (KU Leuven), the Secretary-Gen-
eral of the Department of Economy, Science
& Innovation, Flanders, Johan Hanssens
(EWI, Flanders, Belgium), the President of
our ISSI society, Cassidy Sugimoto (School
of Public Policy, Georgia Tech, Atlanta, GA,
USA), and the Secretary-Treasurer ISSI,
Wolfgang Glinzel (KU Leuven, Belgium).
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DEREK DE SOLLA PRICE AWARD

The awarding ceremony of the Derek de
Solla Price Memorial Medal is tradition-
ally an essential part of the programme of
ISSI conferences for many years. The Price
Medal was conceived and launched by
Tibor Braun, founder and former Editor-
in-Chief of the international journal Sci-
entometrics, and is biennially awarded by
the journal to scientists with outstanding
contributions to the fields of quantitative
studies of science.

The recipient of the Price Medal 2021 is
Ludo Waltman from CWTS, Leiden Uni-
versity (the Netherlands). The laudation
was given by his former PhD supervisor,
Anthony van Raan (CWTS, Leiden Univer-
sity). An interview with the new-fledged
Price awardee has recently been published
in the ISSI Newsletter, Volume 17(2), 2021, p.
27-32, and the laudation can be found in
the journal Scientometrics (DOI: 10.1007/
SII1Q2-02I-04127-2).

THE EUGENE GARFIELD DOCTORAL
DISSERTATION AWARD

A further highlight of the 1SSI conference
series is the Garfield Dissertation Scholar-
ship Award. The ceremony was chaired
by Nees Jan van Eck (CWTS, Leiden Uni-
versity (the Netherlands) on behalf of the
awarding committee. This year, Joshua
Eykens from University Antwerp (Bel-
gium) received this prestigious award,
which is donated by the Eugene Garfield
Foundation. The topic of Joshua’s work

The Eugene Garfield dissertation awarding
ceremony with the winner presenting his work

was “How to approach interdisciplinarity
in the social sciences and humanities?”.

THE ISSI PAPER-OF-THE-YEAR AWARD

The third traditional awarding ceremony
regards the ISSI Paper-of-the-Year award.
The committee responsible for the selec-
tion decided to bestow this award to Alli-
son Morgan, Samuel F. Way, Michael ]. D.
Hoefer, Dan Larremore, Mirta Galesic and
Aaron Clauset for their paper entitled “The
unequal impact of parenthood in academ-
ia” recently published in Science Advances.
The paper was presented by the first au-
thor, Allison Morgan from University of
Colorado (Boulder, CO, USA).

The runner-up-paper, was entitled
“Mapping scholarly publications related
to the Sustainable Development Goals: Do
independent bibliometric approaches get
the same results?”. It was co-authored by
Caroline Armitage, Marta Lorenz and Su-
sanne Mikki (University of Bergen, Nor-
way) and was published in Quantitative
Science Studies.

The session was moderated by the chair
of the awarding committee Vincent Lari-
vere. A detailed report of this event has re-
cently been published in our ISSI Newslet-
ter, Volume 17(2), 2021, p. 20-21.

HONOURING WOLFGANG GLANZEL

Before closing the conference Koenraad
Debackere and Cinzia Daraio honoured
Wolfgang Glédnzel for his long, outstand-
ing scientific career in the fields of biblio-
metrics, scientometrics and informetrics as
well as for the significant contributions he
has made to the ISSI community as a whole
and the deep values of scientific inquiry
and integrity that he has instilled in many
young colleagues. Cinzia Daraio referred
to the quote by Michel Zitt from the Fest-
schrift “Wolfgang65” as a concise and sharp
summary of Wolfgang’s scientific and hu-
man values: “Wolfgang belongs to the nar-
row group of people, within the bibliometric
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community, with the gift of ubiquity: one
can hardly imagine a topic where he was
not, is not or will not be active; one whose
collection of works represents an outstand-
ing scientific oeuvre, along with an inde-
fatigable gatekeeping activity at the highest
level. Last but not least, his rigor, ethical
sense and his availability for truly friendly
advice all add to the esteem deserved by his
intellectual excellence.”

university’s historical building

The representatives of the 1SSI2021 organising committee at the closing ceremony in the Museum hall of the

CLOSING

The conference was closed by Koenraad De-
backere with special thanks to the funder
(Research Foundation - Flanders (FWO))
and the sponsors, including Elsevier, Digi-
tal Science, RISIS, JDIS, MIT Press, Clari-
vate 1S1, Springer Nature and FRONTIERS.
The organisers expressed their thanks to
Sylvester and the KiU Leuven Congress Of-

19th International Conference
on Scientometrics and Informetrics
Coming in 2023 to
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Making-of ISSI2021 Leuven - Calibrating Wolfgang for the Derek de Solla Price Awarding ceremony

fice for their professional support in the or-
ganisation and the implementation of the
virtual event. This was followed by a con-
ference summary by the Programme Chair
of 1SSI 2021, Ronald Rousseau (KU Leu-
ven), and concluded by the official transfer
to the 1SSI 2023 conference in Blooming-
ton (Indiana University, IN, USA).

EPILOGUE

The online availability of the complete
conference with the option of further net-
working of participants until 15 October is
considered an added value of the virtual
meeting and a contribution to the sustain-
ability of its impact. While in-person con-
ferences, after closure, live on in personal
memories, photographs, written docu-
ments and in contacts and networks estab-
lished and maintained during the meeting,
the virtual organisation enabled us to pre-
serve a full video documentation of the
complete event, and even more...
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ADVANCED METHODS
IN DEPARTMENTAL
EVALUATION

WOLFGANG

JUAN URSULA

GORRAIZ ULRYCH GLANZEL
University Library, University Library, ECOOM,

University of University of KU Leuven,
Vienna, Austria Vienna, Austria Belgium

ABSTRACT: The workshop on “Advanced Methods in Departmental Evaluation” was organised by the De-
partment for Bibliometrics and Publication Strategies of the Vienna University Library in conjunction with
the KU Leuven group of ECOOM. The event was held virtually on 13 July, 2021, hosted by the 18th Interna-
tional Conference on Scientometrics and Informatics (1SS12021). The aim of the workshop was to discuss the
specific topical issues emerging from the use of metric tools and the demand for strengthening qualitative
methods in the context of departmental research evaluation. Representatives of six organisations have pre-
sented and discussed their experience and views. In the following we present a concise report of this meeting.

INTRODUCTION

Bibliometric methods in institutional re-
search assessment has become routine. Al-
though their opportunities are contrasted
by severe limitations, the use of metrics are
nowadays an indispensable component of
evaluation. Likewise, individual-level bib-
liometrics has attracted attention notwith-
standing that the limitations of the metric
approach outweigh the opportunities. At
the 1SSI 2013 conference in Vienna, the lat-

ter topic was already considered extremely
important and was therefore tackled at a
plenary session (see also the associated re-
port in the ISSI Newsletter by Wouters et
al., 2013). The following urgent debate and
manifold responses have opened the door
for detailed studies, a broader discussion
and profound understanding.

The ISSI 2021 now offered a good op-
portunity to address this issue again focus-
ing on the specific conditions at the de-
partmental level.
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The need for advanced methods in depart-
mental evaluation has already led to the use
of often home-made and, by and large, non-
standardised implementation of tools at in-
stitutions. These tools are frequently based on
ready-made solutions developed by database
providers or non-profit organisations. How-
ever, the increasing variety of such “ready to
use” bibliometric tools currently available
on the market and the raising demand for
short-term and rapid analyses easily lead to
malpractice in bibliometrics, which can have
direct consequences for both institutions and
researchers. The fact that the universities or
the umbrella organisations have issued their
own specific guidelines, makes the approach
to this delicate task even more difficult.
Nonetheless, the assessment of research at
the departmental level (i.e., of research teams,
units, divisions at universities, hospitals and
research institutions) offers more possibilities
for the application of bibliometrics than the
level of individual scientists, but still has to
respond to the challenges of individual-level
evaluation. This means, bibliometrics should
preferably be combined with methods based
on qualitative assessment, such as peer re-
view, expert opinion and surveys, as already
recommended and even demanded at the
ISS1 2013 session in the context of individual
researchers’ assessment.

By analogy, one of the central issues is the
difficulty of the determination of research
profiles at departmental level. Such profiles
are usually more specific in comparison with
higher aggregation levels and often deviate
from “standard” subjects and disciplines due
to the fact that research conducted at these
research units is often strongly determined
by the profiles and academic work of a few
department members or scientists. This as-
signment has proven to be difficult not only
due to the structural peculiarities of each
center, department or institution but, in par-
ticular, as a result of lacking standards as well.
Furthermore, the growing interdisciplinarity,
the constant increase of authorships and au-
thor groups in the emerging e-science, and
many other factors, make these tasks even

more tricky. On the other hand, the size of
the published research output usually allows
for statistically reliable studies at this aggre-
gation level, which may facilitate meaning-
ful use of bibliometric indicators as well as
benchmarking exercises. However, a suitable
and relevant publication output also implies
a corresponding workload for cleaning, dis-
ambiguation and processing of data, which
can be tremendous. This should in any case
not be dismissed since bibliometric practices
in conjunction with the coverage and quality
of the underlying data have a strong effect on
the validity and reliability at the meso-level.

In addition, there is a general call for the re-
sponsible and thoughtful use of metrics espe-
cially when used for evaluation purposes. Thus,
the increasing number of declarations pub-
lished over the last years, such as the “DORA”
declaration, the Leiden Manifesto, the Honk
Kong Principles, etc., underlines the great in-
terest of the whole scientific and especially the
scientometric community and is a mandate to
seek best practices and curb misuse. Neverthe-
less, the formal observance of these principles
does not guarantee informed application of
methods, proper handling of data and correct
interpretation of results and an intensive ex-
change of experience should be initiated.

The workshop organisers have therefore
invited scientometricians from six organi-
sations of different countries to share their
experiences, initiatives, projects, policies or
other insights concerning best practices in
departmental evaluation by presenting and
critically discussing those issues, which they
consider most relevant. In the next section,
we attempt to highlight and summarize the
different and highly interesting contributions.

PRESENTATIONS AND
DISCUSSION

JUAN GORRAIZ
The workshop was opened by Juan Gorraiz

from Vienna University Library. In his short
introduction, he immediately addressed sev-
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eral central and burning questions, above all,
the lack of standards in both the methodol-
ogy and the evaluation process. The second
issue concerned the fast evaluation of most
recent results often demanded by the research
management. This may be to the detriment
of quality and even questions the feasibil-
ity. The third issue concerned the context of
evaluation depending on the framework. The
purpose of evaluation may, for instance, be an
internal, institutional exercise for funding or
even an exercise in a broader context. Finally,
the question of the role of stakeholders and
commissioners in the process was raised.

URSULA ULRYCH & JUAN GORRAIZ

In their presentation, which was based on
their experience at the University Vienna,
Ursula Ulrych and Juan Gorraiz highlighted
a three-step model for evaluation processes
that is currently applied. As a prerequisite,
interviews with the concerned faculty/de-
partmental representatives are conducted
to determine what is to be assessed and what
can be assessed. The peculiarities of the disci-
pline and the research profile need to be clar-
ified, which is closely related to the selection
of data sources and the validation of data
used for the assessment process. The second
step relates to the bibliometric report, which
needs to be customised on the basis of a close
interaction with both users and contracting
entities. The same applies to the third phase,
the validation of the report. Limitations and
constraints must be clearly addressed and as-
sistance must be provided in the use and in-
terpretation of reported quantitative results.

CINZIA DARAIO

The second talk, delivered by Cinzia Daraio
from Sapienza University, Rome, focussed
on the identification of objective reference
units for benchmarking, i.e., for appropri-
ate multidimensional benchmarking to
compare homogeneous units. Above all, it
is necessary to clarify the question of what
a department is and how it is composed.

Against this background, she proposes an
evaluation process that is based on a doubly
conditional model aiming at an optimum
balance between internal and external con-
ditioning. The model traditionally implies to
proceed in two steps, where the parameters
of the first stage become variables for the
second one. In this approach, the evaluation
is conditioned twice, on available informa-
tion and on information that is not avail-
able. The first step of the implementation is
the development of an appropriate shared
and distributed multidimensional informa-
tion system that comprises all departmental
activities, outputs and impacts, and which
requires the implementation of the resourc-
es and demands a strategic commitment.

LIN ZHANG

Lin Zhang from Wuhan University, China,
talked about the Chinese perspective on the
basis of the planned education evaluation
reform in China. This revision sets the path
for a new way of evaluation moving away
from metrics, towards more qualitative as-
sessment. Representative work is to be peer-
reviewed at all levels of evaluation. In this
context, also the possibility of long-term
evaluation and the combination of indi-
vidual evaluation and team evaluation is ex-
plored. Furthermore, new priority is given to
local relevance. The new roadmap extends
to all departmental activities and includes
education, staff and resources, research per-
formance and societal outreach. Regarding
the implementation, the question arises of
what is to be considered representative work
and how to benchmark it for the evaluation.

ROBIN HAUNSCHILD

Robin Haunschild reported on the prac-
tice at the Max Planck Society in Germany.
He stressed that the Max Planck institutes
structurally differ from the university envi-
ronment and that science fields and mission
have a strong effect on evaluation practice,
for instance, on the evaluation time periods.
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Education needs longer perspectives than
the research-oriented departments at Max
Planck institutes, notably when considering
basic research. The Max Planck Society cov-
ers all branches of sciences and bibliometric
approaches are not applicable to all of them.
Referring to the use of metrics in evaluation
practices he focused on following main is-
sues. First, transparency is required and he
recommends the use of open data. In this
context, the question arises if classical data
providers like Clarivate Analytics Web of
Science and Elsevier’s Scopus are adequate
for this purpose. Second, data collection and
processing are crucial for the evaluation pro-
cess, and normalised indicators need to be
used. Finally, only the correct combination of
qualitative and quantitative assessments lead
to substantial findings. Coinciding results
may serve as conformation, deviating results,
however, require further investigation.

NICOLAS ROBINSON-GARIA

Nicolas Robinson-Garia (University Grana-
da, Spain) reported on decision processes and
how quantitative evaluation can be validated
using the example of the University Grana-
da. Bibliometric indicators play a major role
in the Spanish scientific system and they are
used at different levels of aggregation and
for different purposes. These reports com-
bine internal and external databases and are
primarily used for monitoring and decision
support, not affecting researchers. Addition-
ally, indicators are used to assess the differ-
ent institutional strategic plans and allocate
funding for institutional calls. Finally, de-
partments use rating scales to recruit new
members, using bibliometric indicators in a
questionable manner. In the context of the
2011 National Call for creation of centres of
excellence, he pointed to serious issues in
the practical implementation. The criteria
set as well as the handling and documenta-
tion of indicators resulted in inconsistencies
and problems, notably, the use of indicators
for taking decisions but also to justify deci-
sions that have already been made. On the

other hand, there are inconsistencies arising
from the lack of metrics as well, as negoti-
ating without “hard” criteria and manag-
ing researchers’ expectations may become
frustrating. Therefore, bibliometrics need
to be used in a correct environment respect-
ing their limitations. Decision-making is a
complex process comprising many factors in
which bibliometrics is only one component.
In particular, decision-making involves stra-
tegic planning and risk, while bibliometrics
has only the potential to provide transpar-
ency in non-strategic actions.

Last but not least, it is necessary to study
and understand how decision processes take
place in science policy and to identify ways
in which metrics can be used responsibly.

BART THIJS & WOLFGANG GLANZEL

In their presentation, Bart Thijs and Wolfgang
Glanzel from ECOOM KU Leuven, Belgium,
positioned the evaluation of departments
and research units between the meso and the
micro level and concluded that this requires a
specialised approach combining both quanti-
tative and qualitative methods. These meth-
ods may be based on self-evaluation, expert
opinion, peer review on the qualitative part
and Key Performance Indicators, bibliomet-
ric screening with profile determination,
and benchmarking on the quantitative side.
Departments at universities have a specific
spectrum of activities, comprising education
(teaching and training), project-related work,
scientific research, third-stream activities
and the broad scope of societal-economic ac-
tivities. Bibliometrics proved to be useful for
the evaluation of research activities and their
outcomes and impacts, but bibliometrics
may still be partially used for project evalua-
tion and the assessment of societal-economic
activities. Even research assessment is chal-
lenged by field-specific peculiarities that
become apparent at the departmental level
(e.g., publication types and communication
behaviour in computer science and arts and
humanities). Along with the well-known op-
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portunities and limitations, the bibliometric
screening and benchmarking is faced with
challenges, notably the identification and
selection of reference units based on a proper
delineation of profiles. While the research
output of a department under study can be
entirely validated, a complete validation of
the reference units is not possible. Finally,
there is no “absolute” evaluation, all assess-
ments need to be mapped against the depart-
ment’s mission and strategies.

The presentations were followed by a lively
and stimulating discussion by presenters and
participants. In the following, we highlight
several important arguments that have been
put forth in the course of the discussion.

Maxim Kotsemir (National Research Uni-
versity Higher School of Economics, Mos-
cow, Russia) stressed the necessity of the
inclusion of all publications based on both
national and international databases in the
evaluation process not only relying on a set
of selected publications as suggested in the
new education evaluation in China.

Koenraad Debackere (KU Leuven, Bel-
gium) raised three issues, firstly, he stressed
the crucial importance of the mission and
structure of the unit under study, and that
the structure may differ in different areas.
His second comment related to the impor-
tance of the inclusion of expert opinion in
general, notably in special situations and
fields as, for instance, in assessment exer-
cises in the humanities. In his third com-
ment, he reinforced the importance of the
argument and question by Lin Zhang re-
garding the representative work.

David Hubbard (Texas A&M University,
TX, USA) pointed out that representative-
ness of work may be linked to individuals.

Arlette Jappe-Heinze (University of Wup-
pertal, Germany) raised the question of the
extent to which evaluation may be shaped or
influenced by an organisation’s objectives.

Finally, Gunnar Sivertsen (NIFU, Norway)
confirmed that departmental evaluation may
easily bring us down to the individual level.

WRAP-UP OF THE
WORKSHOP

Concluding the discussion, Wolfgang Glan-
zel provided a short wrap-up of the presen-
tations and the subsequent discussion. He
highlighted several issues, which he consid-
ered of paramount importance for research
evaluation at this level of aggregation. He
stressed that the available time of 9o minutes
allowed only to scratch the surface, nonethe-
less, the outcomes of this workshop exceed-
ed, in his opinion, the expectations by far.

In the first place, it is important to clarify

some conceptual questions, particularly,

» What is a department, what is its mis-
sion, what are its objectives, and what
is its structural composition?

» What is the context of evaluation and
how is the evaluation positioned within
the organisation’s objectives?

» Is the evaluation part of strategic plan-
ning or non-strategic actions?

» Is the evaluation part of output moni-
toring and measurement, or is it part
of the assessment of research perfor-
mance? The two exercises require dif-
ferent approaches.

» What is the period covered by the eval-
uation and in how far is this affected by
structural changes?

The second issue regards the profile of the de-

partment or research unit under evaluation.

» All participants agreed that the iden-
tification of representative work is a
crucial issue.

» There is a certain danger that the
identification of representative work
and the decisive contribution of the
department heads and individual Pls
may reduce the evaluation to a more
individual-level exercise, notably in
smaller departments. This may have an
effect on the unit’s profile and may even
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be amplified by intensive internal col-
laboration and co-authorship.

» External collaboration and staff mobility
may become an issue at this level in gen-
eral and may have an effect on the selec-
tion of reference units at this level as well.

The third main issue concerns the selec-

tion of both data sources and methods that

are closely connected with, and effected by,
the departmental activities, in particular its
research profile.

» The choice and the quality of the input
for both quantitative and qualitative
parts is crucial, as it is an initial criterion
that cannot be corrected in the course of
the exercise. In some fields, non-indexed
literature and specific output types (cat-
alogues, exhibitions, annotated corpora,
encyclopaedias, excavations, videos, etc.)
play an important part.

» The question arises of what mate-
rial can or cannot be quantified, and
how non-quantifiable material can be
included in the assessment or at least
included accordingly in the restrictions.

» Quantification and measurement
should be applied as far as possible,
even in components that are based on
qualitative assessment criteria.

» Ensuring commensurability and repli-
cability of results are imperative for all
comparative studies and benchmark
exercises.

» Peer review, expert opinion with broad-
er scope, interviews, self-evaluation are
indispensable parts of departmental
evaluation.

Regarding the evaluation process, Wolf-
gang Glinzel finally, pointed to the neces-
sity of close interaction with both users
and representatives of the subject of evalu-
ation. Also, otherwise personally perceived
publication pressure and frustration may
be reduced by implementing a healthy
evaluation concept.

Finally, he concluded the workshop with
the appeal not to “throw the baby out with
the bath water”, by completely moving away
from metric approaches in departmental
evaluation. Bibliometrics has often proved
its usefulness in evaluative contexts. It is up
to us bibliometricians to help elaborate ap-
propriate frameworks and concepts and to
provide clear guidelines for use, interpreta-
tion and limitations of the results.

CONCLUDING WORDS

The aim of the workshop was to highlight
appropriate tools and metrics used in de-
partmental evaluation, to identify obstacles
and pitfalls encountered during evaluation
processes and to point out solutions and
new opportunities. These examples and
“lessons learned” may also contribute to
refrain from bad practices that are discred-
iting bibliometrics. The live-stream of the
workshop is still accessible for participants
of the I1SS1 2021 conference until 15 October.
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REPORT ON WORKSHOP 111
“CITED REFERENCES
ANALYSIS USING CRExplorer”
AT THE ISSI12021 CONFERENCE

ROBIN HAUNSCHILD
Max Planck Institute for
Solid State Research
Stuttgart, Germany
R.Haunschild@fkf.mpg.de

We have organized Workshop 111 entitled
“Cited References Analysis Using CRExplor-
er” at 1SS12021. Here, we report and reflect
on this workshop. The aim of this work-
shop was to bring beginners, practitioners,
and experts in cited references analyses to-
gether. A mixture of presentations and an
interactive part was intended to provide
benefits for all kinds of scientometricians
with an interest in cited references analyses.

Cited references analyses complement
the traditional times cited analyses. Cited
references analyses offer the possibility to
focus the impact analysis on specific pub-
lication sets (e.g., research fields, topics,
journals, or oeuvres of researchers). In con-
trast to the usual times cited analysis that
measures citation impact on the complete

LUTZ BORNMANN

Administrative Headquarters of the
Max Planck Society, Science Policy and
Strategy Department, Munich, Germany
bornmann@gv.mpg.de

bibliographic database, cited references
analyses measure citation impact on the se-
lected publication set only. A specific form
of cited references analysis was proposed
by Bornmann and Marx (2013). This new
form of cited references analysis has been
named reference publication year spec-
troscopy (RPYS, Marx, Bornmann, Barth,
& Leydesdorff, 2014). One of the main ar-
eas of application of RPYS is the search for
historical roots of research fields, topics,
journals, or researchers. RPYS analyses are
performed in different stages: In the first
stage, the publication set of interest is col-
lected with the references cited therein. In
the second stage, the cited references are
counted for every referenced publication
year. In the third and final stage, the early
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Figure 1: Screenshot of the pre-recorded video by Werner Marx telling the story of how RPYS evolved

referenced publication years with a rather
large number of cited references are inves-
tigated. These “peak” years frequently point
to single (or few) often referenced publica-
tions that can be interpreted as origins or
historical roots of research fields. The pro-
gram CRExplorer (see www.crexplorer.net)
was introduced by Thor, Marx, Leydesdorff,
and Bornmann (2016) for simplifying and
supporting the latter two stages. Two years
later, advanced indicators that provide new
cited references analysis opportunities were
included in the capabilities of CRExplorer
(Thor, Bornmann, Marx, & Mutz, 2018).

» In the second part, two researchers pre-
sented RPYS analyses: (1) Peter Kokol
(who unfortunately could not partici-
pate in the live session) contributed his
study entitled “Identifying historical
roots in paediatric echocardiography
using RPYS” (Kokol, Zavrsnik, & Blazun
Vosner, 2021) in a pre-recorded video. He
presented empirical RPYS results and -
most interestingly - a comparison of the
results with the opinion of echocardio-
graphy experts as a validation approach.
Although the experts were surprised by
a few identified historical roots, they

/
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Our workshop was structured as follows:

» In the first part, we provided an intro-
duction into the topic of the workshop.
As an example RPYS analysis, we ana-
lyzed the publications of Lutz Bornmann
(n=324). We discussed the most pro-
nounced peaks in the referenced publi-
cation years 1905, 1968, 2000, 2005, and
2008. Afterwards, Werner Marx told the
story about how RPYS began in a pre-
recorded video (see Figure 1). A more de-
tailed version of this short story of RPYS
can be found on Figshare (Marx, 2021).

agreed upon reflection that those cited
references are indeed important publi-
cations in the field. Some publications
that were judged by the experts as im-
portant historical roots were not found
by this RPYS study. A follow-up study is
planned by Peter Kokol to resolve such
differences. (2) Riidiger Mutz presented
his contribution entitled “How to iden-
tify different segments of the growth
development of cited references statisti-
cally? The Higgs boson research as an ex-
ample” (see also Barth, Marx, Bornmann,
& Mutz, 2014). He identified five seg-
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cited literature of Higgs boson research cited with a cited reference analysis. Journal
and suggested a segmented regression of Informetrics, 7(1), 84-88. doi: 10.1016/j.
approach that could give some addition- j0i.2012.09.003.

al objective insights into the empirical
structure of the sequence of cited refer-  Kokol, P., Zavrsnik, J., & Blazun Vosner, H.

ence counts. Within the five segments, (2021). 1dentifying historical roots in
he identified the historical roots (land- paediatric echocardiography using
mark papers that were very frequently RPYS. arXiv:2108.00789. Retrieved
referenced) of Higgs boson research. from https://ui.adsabs.harvard.edu/
abs/2021arXiv210800789K

» In the third and final part, we performed
aninteractive RPYS analysison the papers ~ Marx, W. (2021). History of RPYS. Retrieved from

published in the Journal of Informetrics. https://figshare.com/articles/conference_
We explained the basic functionalities of contribution/History_of RPYS/14910615
CRExplorer as well as the more advanced doi:10.6084/m9.figshare.14910615.v1

features. The participants could ask their
questions throughout the workshop that ~ Marx, W., Bornmann, L., Barth, A., & Leydesdorff,
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we answered and discussed. L. (2014). Detecting the historical roots of
research fields by reference publication year
We thank all participants and speakers for spectroscopy (RPYS). Journal of the Association
participating in and contributing to this for Information Science and Technology, 654),
workshop. Their interest in our workshop 751-764. doi: 10.1002/asi.23089.

was indispensable for the success of our work-

shop. We hope that we were able to spark  Thor, A, Bornmann, L., Marx, W., & Mutz, R.

more interest in RPYS for future studies. (2018). Identifying single influential
publications in a research field: new
analysis opportunities of the CRExplorer.
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129(6), 13. doi: 10.1140/epjp/i2014-14111-6. A program for reference publication
year spectroscopy with cited references
Bornmann, L., & Marx, W. (2013). The proposal of standardization. Journal of Informetrics,
a broadening of perspective in evaluative 10(2), 503-515. doi: 10.1016/j.j0i.2016.02.005.

ISSINEWSLETTER VOL. 17. NR. 3.
© International Society for Scientometrics and Informetrics



https://ui.adsabs.harvard.edu/abs/2021arXiv210800789K
https://ui.adsabs.harvard.edu/abs/2021arXiv210800789K
https://figshare.com/articles/conference_contribution/History_of_RPYS/14910615
https://figshare.com/articles/conference_contribution/History_of_RPYS/14910615

v
L
—
~
=
oc
<
%)
Z
<
-
<
=
Z
-
=
=
©)
.
-
oc
©)
L
Vg

HOW TO CALCULATE THE
RELATIVE INTENSITY OF
COLLABORATION (RIC) FOR
COUNTRIES FROM WEB OF
SCIENCE DATA

JOEL EMANUEL FUCHS

University of Wuppertal
Wuppertal, Germany
jfuchs@uni-wuppertal.de

RONALD ROUSSEAU

University of Antwerp

Faculty of Social Sciences, Antwerp, Belgium
ronald.rousseau@uantwerpen.be

KU Leuven, ECOOM

Leuven, Belgium
ronald.rousseau@kuleuven.be

ABSTRACT: We describe how to obtain the data, from the Web of Science, to calculate the RIC indi-
cator. Besides the main application, based on collaboration links, we also show how to obtain data
for a version of the RIC based on collaborated publications.

INTRODUCTION

This explanation is written for those col-
leagues, like ourselves, who are not pro-
fessionals and do not have access to a
dedicated database. Besides sets and num-
bers of publications and citations, it is also
possible to retrieve collaboration data from

the Web of Science (WoS). We explain here
how to obtain the data necessary for the
calculation of the Relative Intensity of Col-
laboration (RIC) of two countries/regions.
The RIC indicator has been introduced
by Fuchs, Rousseau, and Sivertsen (2021). In
their article, the authors show that this indi-
cator has properties that may make it prefera-
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ble compared to the traditional collaboration
indicator introduced in (Luukkonen et al.,
1992). We recall from (Fuchs et al., 2021) that
RIC(X)Y) is defined as

RIC(X,Y) :(ixy j/(CTY:gXY J =
Cyr (T—-Cy)

= Cx '(CY _CXY) (1)

where X and Y denote countries/regions;
Cyxy denotes the number of publications
under consideration in which countries
X and Y participate (and possibly other
countries); Cy (Cy) denotes the number
of collaboration links of country/region X
(respectively Y) with at least one country/
region. Finally, T is the overall number of
pairwise collaboration links in the network
under consideration.

Consequently, if we need the value
RIC(X,Y) we have to collect the values Cyy,
Cy, Cy, and T. For illustrative purposes, we
assume that we want to calculate the RIC
within the set S of all items in the WOS, clas-
sified as belonging to the subject Psychology
(SU = Psychology), finally published in the
year 2020 (FPY = 2020), and of ‘article’ type.

Underlying this set, there is a weighted
country-collaboration network with coun-
tries as nodes. Two countries, X and Y, are
linked if there exists at least one article in
set S with an address in country X and an
address in country Y (and maybe also ad-
dresses in other countries). The weight of
this link is equal to the number of times
that this happens.

TWO INTERPRETATIONS

Yet, reflecting on this we see that besides for
collaboration links one could also use the
same formula (RIC) for collaborated articles
or, more generally, publications. This leads
to two different RICs, referred to as RIC,,,
and RICj;, . In the pub case, the value C, is
the number of publications of country/re-

gion X in which this country collaborates
with at least one other country. In the link
case, every collaborating country in the same
article counts as one link, and Cyis the sum
of all these links involving country X. Let us
demonstrate these two counting models by
the example of an article involving authors
from the USA, China, and Japan. On the one
hand, the publication-based approach will
count this as one publication for the USA,
one publication for China, and one publica-
tion for Japan. On the other hand, the link-
based approach counts two links for each
country. We further note that adding these
links (giving the number 6), yields double
the number of links involved in this article
(3 links). These two counting methods influ-
ence the numbers Cy and T in a similar way.

Of course, if we have only bi-collab-
orations in our set of publications, both
counts are identical. Because of that, the
value Cyy is identically for both counting
methods. In the following, we will explain
how to obtain all needed values Cyy, Cx Cy
and T for both counting methods.

AssumeweusethequerySU = Psychology
AND FPY = 2020, restricted to article type.
This query yields a set of articles. Using the
Analyze Results by country/region feature of
the WoS, this set yields for each country the
number of articles in which this country,
say X, is mentioned in the address field. Yet,
if an article has only one country in its ad-
dress field (no matter how often) this article
does not contribute to the country-collab-
oration network we are interested in. This
illustrates the problem of how to keep only
articles that contribute to the collaboration
network (or equivalently, how to remove
single-country articles)?

We proceed as follows. In a first step,
we obtain Cyy for a certain country X e.g.,
Japan, and every collaborating country Y.
The search engine delivers these values, if
we use the search term (again adapted to
our example): (FPY = 2020 AND SU = PSY-
CHOLOGY AND CU = (JAPAN)).Showing the
results (SET #1) WoS offers the opportunity
to analyze them by countries/regions. The
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resulting table shows all numbers of col-
laboration links of Japan with other coun-
tries. This is Cyxy with Japan as X and every
collaborating country Y.

Now it is easy to obtain Cy for the link-
based count, because Cy is the sum of all
links connected to X, i.e.,

CX = ZCXY )
JE

with Y a collaborating country.

For the publication-based count, we need
some more work to retrieve Cy the number of
publications of country X (here: Japan) con-
taining collaborations with other countries.
The first entry of the previous table shows
Japan itself with its numbers of publications
in the set S. This number includes all publi-
cations - also those with authors only from
Japan (Cxy or — as we call them - non-collabo-
rating publications). Referring to this number
as Ny, we see that Ny = Cyx + Cxy, or, C, = N,
- Cxx- So, C, is known once Cyy is known.

Cxy is obtained through a second search.
This time, we search for the same articles as
the first time, but now exclude all other coun-
tries. We can use the following standard tem-
plate, and adapt it to the concrete situation:

(FPY = YEAR AND SU = FIELD AND CU =
(COUNTRYX NOT (A* OR B* OR C* OR D*
OR E* OR F* OR G* OR H* OR I* OR J*
OR K* OR L* OR M* OR N* OR O* OR P*
OR Q* OR R* OR S* OR T* OR U* OR V*
OR W* OR Y* OR Z*))).

We already remark that there is no real-
world country starting with the letter X,
hence we did not include X* in this tem-
plate. In a concrete case, the search term
COUNTRYX must be replaced by the name
of country X, and the OR-term referring to
the first letter of this country must be re-
placed by another OR-term which contains
the countries that have the same first let-
ter as X (and collaborated with country X,
which we know from SET #1).

In the case of Japan, a search request

would look like this:

(FPY = 2020 AND SU = PSYCHOLOGY AND
CU = (JAPAN NOT (A* OR B* OR C* OR D*
OR E* OR F* OR G* OR H* OR I* OR Ja-
maica OR Jordan OR K* OR L* OR M* OR
N* OR O* OR P* OR Q* OR R* OR S* OR
T* OR U* OR V* OR W* OR Y* OR Z*))).

This time, after we analyzed the results of
this SET #2, by countries/regions, we get
only publications with authors from Japan
(as a check). Moreover, in this concrete
case, Japan did not collaborate with Jordan,
nor with Jamaica. These countries were
only added as an illustration of what one
might have to do. The number of items in
SET #2 is equal to Cxy and hence we know
Cy for the publication-based method.

After repeating these steps for each
country in the network underlying the set
S, we obtain Cyy and C, for all countries X
and Y (in the set S). The only missing value
to calculate all RIC(X,Y) is T. This number
is easy to obtain for both counting meth-
ods. For the link-based counting, we add
the Cx-values for all countries X and divide
the result by two, because T is just the sum
of all links of our network. Observe that all
collaboration links are included twice, first
in the publications of X, and a second time
in the publications of Y. This is the reason,
why we have to divide the total sum by 2.

For the publication-based counting, we
have to do a little more work. We need the
overall count of publications retrieved by
the query

FPY = YEAR AND SU = FIELD
or, adapted to our example,
FPY = 2020 AND SU = PSYCHOLOGY.

From this query, we will get the number of
all publications in the year 2020 and about
the subject Psychology (this result includes
collaborating and non-collaborating pub-
lications). So, finally, we have to subtract
from this number, the values Cyy (the
number of non-collaborating publications)
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for all countries X. This results in the value
for the publication-based T.

Now, all Cyxy, Cx, Cy and T are deter-
mined and we have all information neces-
sary to compute RIC(X,Y) for each pair of
countries X and Y.

In this concrete example, there were 171
other countries/regions involved, and hence
the search has to be repeated 171 times.

THE ACTUAL CALCULATIONS

Now we continue with a concrete example®.
Therefore, we want to calculate the RIC
(two approaches) for Japan and the USA for
articles in the field Psychology and the year
2020. If we want to calculate RIC(X,Y) with
X = Japan and Y = USA, we need to deter-
mine the concrete Cyy, Cy, Cy and T.

First, we will calculate the link-based
RIC, which will already deliver some pre-
liminary data for the second approach.

The first query we do in the WoS inter-
face yields Cyy:

FPY = 2020 AND SU = PSYCHOLOGY AND
CU = (JAPAN)

By the “Analyzing Results” Interface, the
search results can be assigned to countries
or regions. For the above query we get the
following list (presented incompletely):

COUNTRIES/REGIONS RECORDS
JAPAN 995
USA 171
ENGLAND 84
PEOPLES R CHINA 73
SLOVENIA 1
SRI LANKA 1
UGANDA 1

From this list, we get directly the number
of links between Japan and the USA, i.e.

1 All data were collected from https://www.webofscience.com/
on June 2nd, 2021. Data collected on a later date may differ
from the presented ones.

Cyy = 171. Also, we get the number of links
between Japan and England (84), Japan and
the Peoples Republic of China (73), and so
on. Summing all these numbers up, we get
the total number of links including Japan,
that is Cy = 1,124.

In the next step, we have to repeat the
query for the USA. The first query is

FPY = 2020 AND SU = PSYCHOLOGY AND

CU = (USA)
leading to the list
COUNTRIES/REGIONS RECORDS
USA 26974
CANADA 1370
JAPAN 171
UZBEKISTAN 1

VATICAN 1

Again, we sum up all numbers except the
first one (that are links to the USA) and re-
trieve Cy = 11,727.

Still, the fourth term T is missing, that is
the one with the most extra work, at least in
our example as we are only interested in the
RIC of two countries. As mentioned above, T
is the sum of all links, so we have to calculate
each Cy for all 172 countries and regions in our
queries. Done that, we can sum them up to
T=(1,124+11,727 +...) / 2= 93,050 / 2 = 46,975.

Finally, we can calculate the RIC :

We recall that this result is based on the WoS.

C, (T-C
X Y XY

_171-(46,975-1,124)

= =0.604
1,124-(11,727 -171)

Another database would lead to another val-
ue. Moreover, we will show that calculating
RIC,,;, gives a totally different result.
Fortunately, Cyy is identical to the link-
based case. So, we can continue with re-
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trieving Cx, the number of collaborating
publications of Japan. Remember from our
first query, that Japan has 995 publications
(we ignored this line for the link-based
RIC). But this number, Ny, includes col-
laborating and non-collaborating publica-
tions (as a formula: Ny = Cx + Cyxy). That
means, we have to calculate Cyy to find Cy.

The next query determines the articles
of Japan exclusively with no collaborations
from other countries (Cyy):

(FPY = 2020 AND SU = PSYCHOLOGY AND
CU = (JAPAN NOT (A* OR B* OR C* OR D*
OR E* OR F* OR G* OR H* OR I* OR JA-
MAICA OR JORDAN OR K* OR L* OR M* OR
N* OR O* OR P* OR QO* OR R* OR S* OR
T* OR U* OR V* OR W* OR Y* OR Z¥*)))

After analyzing by countries/regions, the
result of this query is just one entry:

COUNTRIES/REGIONS RECORDS
JAPAN 601

Now we can calculate Cy = 995 - 601 = 394,
meaning that Japan collaborated on 394
publications with other countries.

From the above we already know, that
Ny = 26,974. The following query

(FPY = 2020 AND SU = PSYCHOLOGY AND
CU = (USA NOT (A* OR B* OR C* OR D*
OR E* OR F* OR G* OR H* OR I* OR J*
OR K* OR L* OR M* OR N* OR O* OR P*
OR Q* OR R* OR S* OR T* OR UGANDA OR
UKRAINE OR URUGUAY OR UZBEKISTAN OR
V* OR W* OR Y* OR Z%*)))

presents the list

COUNTRIES/REGIONS RECORDS
USA 19314

This gives Cy = 26,974 - 19,314 = 7,660.

Finally, T is still missing. Again, it is the
one with the most extra work. To retrieve
the number of all publications under con-
sideration, we use the query

(FPY = 2020 AND SU = PSYCHOLOGY) .

We find that we are studying 61,877
publications of 172 countries. Again, these
are collaborating and non-collaborating
publications and we have to subtract the
number of collaborating publications.
This means we have to calculate Cyy for
all countries X and subtract these num-
bers from the overall number of publica-
tions. We get T = 61,877 - 601 — 19,314 — ...
= 01,877 - 44,977 = 16,900.

Now we have all elements we need to
calculate the RIC, this time using publica-
tion-based counting:

RIC,,(X,Y)= Cor (T=Co) _
= ’ Cx '(CY _CXY)

_171-(16,900-394)

= =0.96
394-(7,660—171)

A POSSIBLE INTERPRETATION
OF THESE RESULTS

Why do these two numbers differ so much?
Of course, they express two different views
on collaboration. On the one hand, RIC,,,
makes a statement about how important
US-collaborating publications are for Japan
in comparison to the importance of US-col-
laborating publications for the rest of the
world. Thisisnearly 1 (RIC,,;(Japan,USA) =1)
meaning that the USA plays a similar role in
Japan as in the rest of the world. Consider-
ing absolute numbers, we see that for 394
Japanese papers collaborated with other
countries, the USA is collaborating on 171
papers (this is 43%).

On the other hand, RICj;,,, makes a state-
ment about how important the USA is for
the collaboration network of Japan in com-
parison to the importance of the USA for
the network excluding Japan. This is rather
low (RICj(Japan,USA) < 0.7) meaning that
in comparison to the rest of the world, the
USA does not play an important role in the
Japanese network. Again, we can have a look
at the absolute numbers and we see, that of
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the 1,124 links that Japan has, only 171 are be-
tween Japan and the USA (this is 15%).

Finally, we propose a real-world inter-
pretation of these numbers. The publica-
tion-based count only looks at the actual
publications. From this point of view, 171
USA-collaborating publications of Japan
are a lot. Would all these publications van-
ish (hypothetically), Japan would certainly
lose importance. Statistically, the USA is
engaged in every second publication -
from Japan or from the rest of the world.
So, the publications with USA-collabora-
tion are important for every country and
the importance for Japan and for the rest of
the world balance each other (resulting in
RIC,,,(Japan,USA) = 1).

The situation in the associated link
network is completely different. Most
of Japan’s collaborating publications are
multi-collaborations. Suppose, that not
the 171 USA-collaborating publications
of Japan would vanish, but the USA as a
collaboration partner (or as a node in the
network). Because most publications are
multi-collaboration publications, they
would still count after we excluded the
USA as a collaborator and would con-
tribute to the network. With 171 links
between the nodes Japan and the USA
out of the 1,124 links that are connected

to the node Japan, the USA is not that
important for the Japanese network and
probably the USA is more important for
the network of the rest of the world be-
cause the link-based RIC value is rather
low (RIC};i(Japan,USA) < 0.7).

CONCLUSION

This ends our practical example of the cal-
culation of the RIC indicator in case one
does not have access to a dedicated data-
base. We have, moreover, shown how the
RIC-formula can be interpreted in a dif-
ferent way than proposed in Fuchs et al.
(2021). It is shown that these two interpre-
tations may lead to very different results.
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