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Abstract

The purpose of this paper is to commemorate the late scholar Loet Leydesdorff for his great academic contribution on
the basis of data from Web of Science. In the span of more than 40 years, he had 526 publications, with the years 2004-
2021 being the most productive (394 publications). His international collaborations spread widely across 36 countries,
with Germany, the USA, the UK, China, Russia, and South Korea being the most significant. His most frequent collabo-
ration partners included Lutz Bornmann (Germany), Stasa Milojevi¢ (USA), Caroline Wagner (USA), Henry Etzkowitz
(USA), Jonathan Adams (UK), Ronald Rousseau (Belgium), and Ping Zhou (China). With a broad and deep knowledge
background, Leydesdorff’s research extended across multiple disciplines and fields, but he was most active in library and
information science and computer science. He made profound contributions to the study of bibliometrics, innovation
systems (the Triple Helix model), and communications. Leydesdorff had a remarkable and extensive citation impact,
with citations in 221 WoS subject categories from 120 countries. His publications in 1996, 1998, 2000, 2005, 2006, and
2012 are highly cited, and those on university-industry-government relations (the Triple Helix model) are the most cited.
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1. Introduction

Loet Leydesdorff was professor emeritus at the Amsterdam School of Communications Research (ASCoR) at the Universi-
ty of Amsterdam, with degrees in different disciplines (Ph.D. in sociology, M.A. in philosophy, and M.Sc. in biochemistry).
He published extensively in systems theory, social network analysis, scientometrics, and the sociology of innovation.
With Henry Etzkowitz, he initiated a series of workshops, conferences, and special issues about the Triple Helix of uni-
versity-industry-government relations. He received the Derek de Solla Price Award for Scientometrics and Informetrics in
2003 and held “The City of Lausanne” Honor Chair at the School of Economics, Université de Lausanne in 2005. In 2007,
he was Vice President of the 8th International Conference on Computing Anticipatory Systems (CASYS’07, Liége). He has
been listed as a highly cited author since 2014 (https://clarivate.com/hcr/), and was ranked as the 27th (world) and 1st
(the Netherlands) top scientist in the social sciences and humanities on the basis of citations data collected on 21-12-
2022 by Research.com (https://research.com/scientists-rankings/social-sciences-and-humanities).
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With profound knowledge across a wide range of dis- In 44 years (1980-2023), Leydesdorff
ciplines, such as philosophy of science, social network had more than 500 WoS-indexed publi-

analysis, communication science, informatics, and socio- . ith th bei
logy, Leydesdorff was able to make innovative contribu- cations, with the years 2004-2021 being

tions to a variety of subjects. Academic research was his the most productive.

lifelong passion. Even though he suffered from illness,

he managed to publish his last book, The Evolutionary Dynamics of Discursive Knowledge: Communication-Theoretical
Perspectives on an Empirical Philosophy of Science, which integrates his major contributions to three core issues: (1) the
dynamics of science, technology, and innovation; (2) the measurements of the core concepts of scientometrics; and (3)
the Triple Helix of university-industry-government relations (Leydesdorff, 2021). If he had not been unable to read and
write owing to his illness and the surgeries he underwent, he would have continued his research until the last moment
of his life.

In the informetric community, numerous “scientometric portraits” of eminent scholars have been published, such as
those of Judit Bar-llan (Halevi, 2020; Ordufia-Malea, 2020), Bimal Kanti Sen (Dutta, 2019), Eugene Garfield (Glanzel;
Abdulhayoglu, 2018), Jan Hendrik Oort (Koley; Sen, 2018), Mike Thelwall (Vellaichamy; Amsan, 2016), Santiago Grisolia
(Gonzalez-Alcaide, 2014), Nayana Nanda Borthakur (Hazarika; Sarma; Sen, 2010), Sivaraj Ramaseshan (Sangam; Sava-
nur; Manjunath, 2007), Dorothy Crowfoot Hodgkin (Kademani; Kalyane; Jange, 1999) and Ronald Rousseau (Sun; Jiang,
2012). This paper aims at drawing a scientometric portrait for Loet Leydesdorff to express our remembrance of him by
tracing his academic contributions from perspectives of historical trend of publications, international collaboration, in-
terdisciplinarity, and academic impact.

2. Data and methods

Publication data were obtained from two sources: Web of Science (WoS) from Clarivate and Google Scholar. We co-
llected 406 publications with metadata records from WoS. We supplemented this with 120 records from WoS, Google
Scholar, and his personal homepage, resulting in a collection of 526 scientific publications, including articles, reviews,
and conference papers (search date: May 30, 2023). Software packages such as Microsoft Excel, R, and VOSviewer were
used for descriptive statistics analysis, citation analysis, and co-occurrence analysis. The jcitnetw.exe and mode2div.exe
programs, developed by Leydesdorff (Leydesdorff; Wagner; Bornmann, 2019), were used to analyze the interdisciplina-
rity of his academic contributions, which generate the indicators of Variety, Disparity, Gini coefficient, and Rao-Stirling
diversity (Leydesdorff, 2018; Stirling, 2007). Variety reflects the number of distinctive categories, “1 - Gini coefficient”
depicts the balance in the distribution of categories, and Disparity indicates the degree to which the categories are
different (Purvis; Hector, 2000; Rafols; Meyer, 2010). The Rao-Stirling indicator explicitly or implicitly measures the
properties of integrated diversity, namely the combination of variety, balance, and disparity (Stirling, 1998; 2007). The
interdisciplinarity of each document is calculated on the basis of the subject category distribution of its references (cal-
culation formulas for the interdisciplinarity indicators are presented in Table 1).

Table 1. Interdisciplinarity indicators.

Indicator Formula Description
. . nC . . .
Variety Variety, = N N is the number of available categories.
Balance = 1 — Gini, X is an observed value; n is the number of disciplines involved in the
Balance _ 1 Z?:l [x; — ij observed value; x, is the number of observations belonging to the i*"
=1- 2n2x discipline.
Disparity,
i=ngj=n,
Disparity _ Z dij dij is the distance between subjects i and j, normalized by n (n -1).
- ne(me —1
i,j=Ti=] <(ne = 1)
- pi = x;/Xx; , and x denotes the number of elements belonging to
- a i
R.ao S'Flrlmg RS = Z(dij) (pipj)ﬁ subject /; a and S are two parameters for adjusting the relative wei-
diversity . .
#] ghts of distance dij and balance or variety pp;

3. Results and analysis

3.1. Publication history

Figure 1 illustrates Leydesdorff’s publication history. In 44 years (1980-2023), Leydesdorff published more than 500 pa-
pers. His publishing activity can be divided into three periods according to the number of yearly publications:

1. 8 years of relatively low productivity (i.e., fewer than 4 papers per year) in 1980-1988. As an academic newcomer in
this period, his main task might have been to publish by applying learned knowledge to solve academic problems. Al-
though being a newcomer, his broad scope of knowledge in different fields, such as mathematics, statistics, informatics,
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in 2020 is the most impressive, taking into
account that, by that point in time, he was
already suffering from the illness that even-
tually ended his life. His focuses in this period

include new indicators, theoretical issues, and By
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Leydesdorff published in more than 100 jour- i T —
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and Technology (Jasist, 18.3%), and Journal of
informetrics (9.0%). In other words, most of

Figure 1. Annual publications of Loet Leydesdorff.
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3.2. International collaboration 0 TE
International collaboration plays a significant h

role in the development of science, and re-
lated topics have been explored extensively
(e.g., Luukkonen; Persson; Sivertsen, 1992;
Katz; Martin, 1997; Freeman, 2010; Dusdal; Powell, 2021; Gui; Liu; Du, 2019; Zhou; Tijssen; Leydesdorff, 2016; Zhou;
Glanzel, 2010; Leydesdorff;, Wagner, 2008; Leydesdorff et al., 2013). International collaboration has been regarded
as an important indicator when measuring the research performance of individuals and the internationalization of an
organization or country. Leydesdorff’s international collaborations spread across 36 countries. More than half of his pu-
blications came out of international collaborations, with most (45.5%) being with one foreign country and 14.38% with
two foreign countries. Leydesdorff’s international collaborations developed in step with his publication productivity,
with the year 2004 serving as a divide (Figure 3). Since 2005, the number of publications stemming from international
collaborations as well as the number of foreign countries collaborated with grew significantly. On average, half of his
publications during 2005-2010 came out of international collaborations. Since 2011, however, most of his publications
stemmed from them, with the years 2019, 2022, and 2023 being extreme cases where all of his publications resulted
from internationally collaborations. A simple deduction can be made from this: growing publication productivity brought
growing academic impact and thus promoted international collaboration with Leydesdorff.

Figure 3. Annual distribution of publications with collaboration.
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With regard to the country of origin of the scholars who collaborated with Leydesdorff, Western countries including Ger-
many, the USA, the UK, and Belgium were at the top of the list (Table 2), with Germany taking the absolute lead. Scholars
from Germany included Lutz Bornmann, Robin Haunschild, and Michael Fritsch and generated 120 publications, while
collaboration with scholars from the USA included Caroline Wagner, Stasa Milojevi¢, Henry Etzkowitz, Jordan Comins,
and Alan Porter and produced 91 publications. Collaboration with scholars from Asia, especially China, South Korea, and
Russia, and including Ping Zhou, Han Woo Park, and Inga Ivanova, was also frequent.

Table 2. Top countries and scholars collaborating with Loet Leydesdorff.

Countries (Top10) N Co-authors
Germany Lutz Bornmann; Robin Haunschild; Michael Fritsch; Werner Marx; Tobias Hecking; Alexander Tekles
USA 91 Caroline Wagngr.; Stasa Milojevi¢; Henr.y !Etzkowitz; Jordan Comins; Alan Porter; Alexander Petersen; Stephen
Carley; Mark William Johnson; Andy Stirling
UK 72 | Martin Meyer; Jonathan Adams; Daniele Rotolo; Helen Lawton Smith
China 32 | Ping Zhou; Lin Zhang; Xiaojun Hu; Fred Y Ye.
Belgium 22 | Ronald Rousseau; Leo Egghe; Raf Guns; Tim Engels
Spain 21 | Igone Porto-Gomez; Félix De-Moya-Anegdn
Russia 20 | Inga Ivanova; Nataliya Smorodinskaya
South Korea 20 | Han Woo Park; Jungwon Yoon; Ki-Seok Kwon
Switzerland 12 | Ruediger Mutz; Hans-Dieter Daniel; Carole Probst
Italy 11 Cinzia Daraio; Simone Di-Leo; Michelina Venditti

The historical evolution of Leydesdorff’s international collaborations (Figure 4) shows that his early collaborations were
with USA researcher Henry Etzkowitz, with whom he created some of his most influential output —the TH model (Et-
zkowitz; Leydesdorff, 1995, 2000; Leydesdorff; Etzkowitz, 1996)- and with whom he explored the knowledge infrastruc-
ture of the global system or a knowledge economy. They argued that three distinguished dynamics exist in the global
system or in a specific economy: the economic dynamics of the market (industries), the internal dynamics of knowledge
production (universities), and the governance of their interface at different levels (government). These three sectors —
university, industry, and government (UIG)- interact with each other in promoting the development of the knowledge
economy. The TH model was widely accepted, and 11 TH conferences have been held globally (https://www.leydesdorff.
net/th2).

By applying the Shannon-type information generated in the interactions among the three actors, Leydesdoff made it
possible to quantify the UIG relationship (Leydesdorff, 2011), and thus brought about a boom of quantitative studies
related to UIG relationships (e.g., Khan; Park, 2011; Park, 2014; Zhang; Chen; Fu, 2019).

The second country involved in Leydesdorff’s early period of international collaborations was the UK. In 2003, Leydes-
dorff collaborated with Martin Meyer to explore three different sub-dynamics —economic exchanges on the market,
geographical variations, and the organization of knowledge— by applying the TH model (Leydesdorff, Meyer, 2003).
Since 2005, Leydesdorff’s international collaboration expanded to more countries, including Germany and China. With
German scholar Lutz Bornmann, Leydesdorff collaborated most frequently on a wide range of topics including citation
analysis, knowledge mapping, research evaluation, and bibliometric indicators (e.g., Leydesdorffet al., 2011; Bornmann;

N.Documents

Figure 4. Geographical and historical distribution of Leydsdorff’s international collaborations.
Note: The horizontal axes are for publication years (1993-2023), and vertical axes are for the number of publications (0-12).
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Leydesdorff, 2012; Bornmann; Tekles; Leydesdorff, Leydesdorff published in more than
2019; Leydesdorff; Bornmann; Wagner, 2021). Leydes- 100 journals, most of which were lea-
dorff had a long period of collaboration with Chinese . . LT .

scholar Ping Zhou, his PhD student from 2005 to 2008 dlng Joumals in informetrics such as

(e.g., Leydesdorff; Zhou, 2005; Zhou; Leydesdorff, 2006; Scientometrics, Journal of the Association
Zhou; Leydesdorff, 2007; Zhou; Su; Leydesdorff, 2010; for Information Science and Technology,
Zhou; Tijssen; Leydesdorff, 2016; Zhou; Leydesdorff, and the Journal of Informetrics.

2011). An important Russian collaborator of Leydesdorff

was Inga Ivanova, although the collaboration started relatively late (from the year 2014). Their collaboration topics
mainly involved the TH model, innovation systems, and synergetic effects (e.g., Ivanova; Leydesdorff, 2014; Leydesdorff;
Ivanova, 2016; Leydesdorff; Ivanova; Meyer, 2019). In 2008-2020, Leydesdorff collaborated with the Belgian scholars
Rousseau Ronald, Tim Engels, and Raf Guns.

3.3. Interdisciplinary studies

When it comes to interdisciplinary research, the first issue is discipline classification, a big challenge in bibliometrics. In this
paper, we adopt two classification schemes: WoS subject categories and topic classification. The former defines disciplinary
attribution based on the publishing journals, whereas the latter defines the disciplinary attribution of publications by their
research content. It is clear that the former classification is not as precise as the latter; hence, we apply both classification
schemes to provide a broader and finer view of Leydesdorff’s involvement in different disciplines and fields.

We first apply the broader definition —WoS subject categories—to map Leydesdorff’s involvement in multiple disciplines.
With interdisciplinary knowledge background, Leydesdorff made contributions to research topics requiring interdis-
ciplinary knowledge. His publications involve 47 disciplines across the natural sciences, engineering, social sciences,
and humanities, with most of them (82.0%) being in library and information science and computer science (Figure 5,
right). Computer science took the second position in Leydesdorff’s research because knowledge, especially methods,
technologies, and tools, have increasingly been applied to solving problems in library and information science. In fact,
the development of interdisciplinary research has resulted in increasingly newer knowledge generated at the “trading
zones” (Thagard, 2005) of knowledge. A typical case of Leydesdorff’s interdisciplinary research was to explain and simu-
late the development of information society by constructing mathematical models and applying computer technologies,
which lasted for nearly 30 years (1995-2022) (e.g., Leydesdorff; Ivanova, 2021). Knowledge mapping was Leydesdorff’s
other important contribution: he wrote approximately 100 programs and made them all free access. A large number of
his papers were based on his programs, especially those regarding knowledge mapping (e.g., Leydesdorff; Bornmann;
Wagner, 2021). In addition, publishing mostly in library and information science and computer science, Leydesdorff was
also involved in 36 other disciplines, for example, environmental science, the history and philosophy of science, busi-
ness, economics, public administration, management science, social sciences, interdisciplinary and communication, and
so on, which featured in 17.1% of his publications.

Leydesdorff’s publication history in terms of disciplinary distribution (Figure 5, left) proves that he was most active in two
disciplines: library and information science and computer science. His publication activities in these two disciplines were
synchronous, and his research was also related to management science, social sciences, and communication science,
although with relatively fewer publications.

The indicators in Table 1 are applied to measure the interdisciplinarity of Leydesdorff’s research. The results (Figure 6,
left) show a rapid upward trend from 1997 to 2001, followed by a long period of fluctuation. The variety of his studies
fluctuated from 1997 to 2023, which implies a transformation of his research focuses. For example, the proposition and
development of the TH model in 1997-2002 were based on the absorption of knowledge from different fields, such as
statistics, sociology, informatics, and complex systems. During 2010-2021, Leydesdorff focused on bibliometric indica-
tors (e.g., impact factor, diversity, citation impact, the H index, etc.) and their applications, resulting in a reduced trend
in the Variety value. The Balance value declined slowly from 1997 to 2013 and then fluctuated slightly at a higher level

4 Communication Information Science & Library
Science

%

0 _/\_[\/—V_V'WV 20

4 Social Sciences, Interdisciplinary

u Information Science & Library Science

17.05%
= Computer Science

2 = Management
0 . Social Sciences, Interdisciplinary
Management Computer Science
i 20 B Communication
ik
o onlhan, Others
FBERAKKGEED2IZRR Bhxad&s3sc=2122q
AR RARRRAESRER 2222 RBI/ARSRSR

Figure 5. Publication distributions among disciplines in which Leydesdorff was most active.
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Figure 6. Annual trend of Leydesdorff’s interdisciplinary studies.
Note: Detailed reference information of publications before 1997 is incomplete. Only interdisciplinarity values of publications from after 1997 are

calculated.

(Balance > 0.7) in the rest of the period. The Disparity value grew rapidly during 1997-2004 (from 0.2 to 0.6) and then
fluctuated slightly during the rest of the period owing to a noticeable transformation in knowledge sources. From 2003,
Leydesdorff focused more on bibliometric studies, such as citation analysis, research evaluation, knowledge map, co-oc-
currence analysis, and social network analysis. Accordingly, the disciplines involved changed from physics, sociology, and
management science to library and information science and computer science. In the last decade, his research focus had
gradually fixed upon interdisciplinary research, including indicators and research evaluation, resulting in relative stable
values of Disparity.

Next, we applied topic classification to define Leydesdorff’s discipline/field involvement. By inputting the title, abstract,
author keywords, and keywords plus of Leydesdorff’s publications into VOSviewer, five distinct clusters were obtained:
research evaluation, citation analysis, interdisciplinary study, innovation systems, and communication studies (Figure
7). Three clusters —citation analysis, interdisciplinary study, and research evaluation— are closely linked to each other
because of their common knowledge foundation, with bibliometrics and citation analysis lying at their core. Thus, the
three clusters can be generalized as one cluster, viz. the bibliometric cluster. The other two clusters —innovation systems
(TH model) and communication studies— are related to each other but are independent from the bibliometric cluster.
Leydesdorff’s broad scope of knowledge is well displayed in Figure 7.

Leydesdorff was most productive in bibliometrics, a field in library and information science, and invested his energy in
this field throughout his academic life. His research focuses in bibliometrics included theoretical (Leydesdorff; Zhang;
Wouters, 2023) and methodological (Leydesdorff; Rafols, 2012) issues, citation analysis (e.g., Bornmann; Leydesdorff,
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Figure 7. Co-occurrence network map of Leydesdorff’s academic contributions.
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2017), indicators (e.g., Leydesdorff; Tekles; Bornmann, Leydesdorff’s international collabo-
2'021; Leydesdorff; Bornm.ar!n, .2’021), research evalua- rations were spread Widely across 36
tion (e.g., Leydesdorff; Milojevi¢, 2015), and knowled- . ]

ge mapping (e.g., Chen; Leydesdorff, 2014). Price (e.g., countries, with Germany, the USA, the
Price, 1965; Price, 1970), Garfield (e.g., Garfield, 1972; UK, China, Russia, and South Korea be-
Garfield; Merton, 1979), and Merton (e.g., Merton, ing the most significant

1968) were Leydesdorff’s important knowledge sources.

With great concern placed on research evaluation, Leydesdorff reviewed classical theory such as Bradford’s Law (Brad-
ford, 1934), and systematically optimized existing evaluation methods (Rafols; Leydesdorff, 2009). With his co-authors,
he carried out many evaluation studies on countries, institutions, journals, and disciplines (e.g., Zhou; Su; Leydesdorff,
2010; Zhou; Tijssen; Leydesdorff, 2016; Leydesdorff; Zhou, 2014; Leydesdorff; Bornmann, 2016; Zhou; Leydesdorff,
2011; Wagner; Whetsell; Leydesdorff, 2017). In interdisciplinary study, Leydesdorff proposed the concept of diversity
and its measurement in the paper titled “Diversity and interdisciplinarity: how can one distinguish and recombine dis-
parity, variety, and balance?” (Leydesdorff, 2018). By inducing the Gini coefficient into the Rao-Stirling index, he made
it possible to measure the diversity of interdisciplinary research, and thus received a high citation impact (28 citations in
WoS and 38 citations in Google Scholar, retrieval date: September 13, 2023).

On the basis of the theory of information entropy (Shannon, 1948; McGill, 1954), statistical decomposition analysis
methods (Theil, 1972), and social system theory (Luhmann, 1984), Leydesdorff proposed the TH model with Henry
Etzkowitz and made it possible to explain and quantify interactions among industries, universities, and governments in
a communication system of knowledge economy (e.g., Leydesdorff; Zhou, 2014; Park; Leydesdorff, 2010; Kwon et al.,
2012; Leydesdorff; Sun, 2009; Leydesdorff; Strand, 2013). The TH model has been widely accepted in multiple discipli-
nes and fields, for example, bibliometrics, management science, sociology, and public administration (e.g., Buligina et
al., 2014; Kim; Park, 2012).

Time-slice analysis of research topics helps to trace the historical evolution of Leydesdorff’s research focuses (Figure 8).
In 1980-1990, his interests were theoretical issues in communication science, statistics, social systems, self-organization,
and information entropy. His research in this period laid the foundation for his significant contributions in later years.
In 2000-2007, his research involved theoretical and application issues of the innovation system (TH model), citation
analysis, and knowledge mapping. In 2008-2015, his focuses included topics relevant to synergistic effects based on the
TH model and bibliometric topics such as indicators and research evaluation. In 2016-2023, his interests were in innova-
tion systems and applications of the TH model (i.e., university—industry—government interactions and multiple sectors
in knowledge production). With the increasing need to tackle complex scientific problems, studies on interdisciplinary
research attracted Leydesdorff’s attention. He studied the interdisciplinarity of different objects and entities such as
publications, journals, countries, regions, disciplines, fields, authors, organizations, and so on by conducting citation
analysis, co-occurrence analysis, and social network analysis.

1980-1999 20002007

pon com

= :

i on S 0’“‘
rorioge: i
-

"
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2008 2015 20162023

‘matrix
P

Figure 8. Time-slice analysis of research topics.
Note: The terms marked with red nodes occur more frequently than those marked with blue.
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Figure 9. Country distribution of citing publications of Leydesdorff’s research.

3.4. Citation impact

Citation impact is an important dimension that measures scholarly contribution. In this section, we use citations from
each publishing year, citing discipline, and country/region, to respectively measure Leydesdorff’s impact on said publi-
shing years, disciplines, and countries/regions.

Leydesdorff’s citation impact can be seen across 120 countries, with China, the USA, the UK, and Spain being the most
significant (Figure 9). Among the citing publications, China has 1,639, accounting for 20.8%, followed by the USA (1,312
publications, 16.4%) and the UK (721 publications, 10.2%). In the early years, Leydesdorff’s impact was mainly seen in
North America (e.g., the USA and Canada), Europe (e.g., Italy, Spain, Germany, Switzerland, Sweden, Denmark), South
Korea, and Australia. In the middle and late periods, his academic impact spread gradually to China, Russia, India, Singa-
pore, Africa (e.g., South Africa), and South America (e.g., Brazil, Chile).

Leydesdorff’s citation impact is spread across 221 disciplines and fields. His publications are cited most frequently in
computer science (21.99%) and library and information science (20.39%), followed by environmental science (5.94%),
management science (5.70%), and business (3.91%) (Figure 10). The time distribution of the citing disciplines shows that
Leydesdorff’s early impact was on library and information science, computer science, and electrical and electronic engi-
neering, and then expanded to education and educational research, public health, green and sustainable development
sciences and technology, and environmental science. This phenomenon further confirms the interdisciplinary characte-
ristics of Leydesdorff’s academic contributions.

In 42 years (1982-2023), Leydesdorff’s most influential contributions were made in 1996, 1998, 2000, 2005, 2006, and
2012 (Figure 11). Given that Leydesdorff published more than one paper per year, we only mention the paper receiving
the most citations in the focal year. In 1996, he and Etzkowitz first published the paper introducing the Triple Helix model
to illustrate the relationship between universities, industries, and government (Leydesdorff; Etzkowitz, 1996). It should
be noted that the TH model was first announced at the 1995 ESST conference (Etzkowitz; Leydesdorff, 1995), but publi-
shed in a journal in 1996 (Leydesdorff; Etzkowitz, 1996). This paper had 1,731 citations.
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Figure 10. Disciplinary distribution of citing publications of Leydesdorff’s research.
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The 1998 publication (Leydesdorff; Etzkowitz, 1998,
1,397 citations) introduced the topics discussed at
the second Triple Helix conference held in New York
the same year. The 2000 publication (Etzkowitz; Ley- 12
desdorff, 2000) enriched the TH model with theore- 10 A
tical foundations and thus had the highest number
of citations (3,382). The 2005 publications with high
citations co-authored with Caroline Wagner (then Ley-
desdorff’s PhD student) (Wagner; Leydesdorff, 2005,
1,349 citations) focused on principles and mechanis-
ms of international collaboration in scientific research. 0
Although 2006 was also the year that Leydesdorffpro- | =222 2 2 2 = ]
duced papers with high citations, the count was an
accumulative result, with three publications being the
most representative (Zhou; Leydesdorff, 2006, 379 ci-
tations; Leydesdorff; Vaughan, 2006, 265 citations; Leydesdorff; Meyer, 2006, 202 citations).
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Figure 11. Number of citations in publication years (retrieval date: May 30,
2023).

4. Summary

By tracing the academic contribution of Loet Leydesdorff from different perspectives, the current paper provides a quan-
tified portrait of him.

In 44 years (1980-2023), Leydesdorff published more than 500 WoS-indexed publications, with the years 2004-2021
being the most productive, with more than 10 publications per year. More than half of his papers were published in
informetrics journals such as Scientometrics, Jasist, and Journal of Informetrics as well as the management journal Re-
search Policy.

Leydesdorff was an active practitioner of international collaboration, with nearly half of his publications being co-au-
thored. The scholars who collaborated with him were spread across 36 countries, including Germany, the USA, the UK,
China, Russia, and South Korea. The year 2005 was when his international collaboration began to proliferate. In later
years (2019, 2022, and 2023), almost all his publications featured international collaborations. It is no exaggeration to
say that he is an internationally distinguished scholar. The importance of international collaboration in promoting scien-
ce development is well illustrated by Leydesdorff’s practices and achievements. International collaboration contributed
to his academic achievement, and he also contributed to his international partners’ achievements through collaboration.

On the basis of WoS journal categories, Leydesdorff published in, and thus had impact across, multiple disciplines and
fields. His publications engage with 47 different disciplines and fields, including library and information science, compu-
ter science, management science, communication science, business, economics, and public administration. Topic clus-
tering identified five disciplines/fields that Leydesdorff engaged with the most: research evaluation, citation analysis,
interdisciplinary study, innovation systems (TH model), and communication studies. Using bibliometrics to generalize
research evaluation, citation analysis, and interdisciplinary study because of their connections to each other, three dis-
tinct disciplines/fields are obtained (bibliometrics, innovation system (TH model), communication studies) with which
Leydesdorff engaged most frequently.

Leydesdorff’s far-reaching impact is unparalleled. His work was cited in more than 120 countries and 221 WoS subject
categories. China, the USA, the UK, and Spain were the top four countries in which citations of his work are found. The
disciplines citing Leydesdorff most frequently are library and information science and computer science. Over the course
of 44 years, most of Leydesdorff’s publications amounted to a high citation impact, which is remarkable given his extre-
me productivity. Another unusual phenomenon is the number of highly cited papers he produced through international
collaboration on various research topics, with those on the TH model for innovation systems being the most influential.

The current study is based on WoS data without inclusion of Leydesdorff’s four books: A sociological theory of commu-
nication: The self-organization of the knowledge-based society (2000); The challenge of scientometrics: The develop-
ment, measurement, and self-organization of scientific

communications (2001); The knowledge-based economy With profound knowledge in a wide ran-
modeled, measured, simulated (2006), and ge of disciplines, such as philosophy of
The evolutionary dynamics of discursive knowledge SCien.CE'_ social . nEtWOF.k analys_is, com-
(2021). A more comprehensive profile of Leydesdorff’s munication science, informatics, and
academic contribution might be carried out by including sociology, Leydesdorff was able to make
his books for both the quantitative and qualitative study innovative contributions to a variety of

of his output, in addition to the publications already re-

ferenced in this paper. subjects.
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