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Dear Ludo,
It is my great pleasure to address you here in Leuven. It was a few years before my retire-
ment, in October 2008, that two young guys appeared as participants of my annual lecture 
series ‘Measuring Science’. Right from the start, they distinguished themselves from the 
other participants. Had they really come to my course to learn something? It seemed rather 
the other way around: they wanted to contribute their knowledge. That was remarkable 
because they did not come from a bibliometric work environment, they were Ph.D. students 
in economics at Erasmus University Rotterdam. Ludo Waltman and Nees-Jan van Eck were 
indeed exceptional participants. Both had been developing already for several years a new 
method for to visualize the similarity between objects. And no doubt, that is extremely rel-
evant for making maps, landscapes of scientific developments, one of the most important 
themes within scientometrics and, particularly, bibliometrics. It was immediately clear to 
me and colleagues that two talented young people were on board here. By the end of the 
course I offered both of them to work in my institute, CWTS, with the agreement that they 
could continue their PhD work in Rotterdam, first in the form of a secondment and a few 
months later with a formal appointment. They agreed and that was the starting point of 
an increasingly intensive collaboration with an unprecedented large impact on the further 
development of the CWTS. By the way, the dean found it somewhat exaggerated to appoint 
two people with the same background at the same time. But I persisted in an all or nothing 
attitude.

On the first day of their work at CWTS Ludo asked me what they should do. I said: just 
do what you think is important, you know what kind of research we are doing here, what 
our problems are and what challenges we face. The two new young researchers did not 
start from scratch, they came fully packed: as said before, they were already busy publish-
ing work on similarity measures and mapping techniques, but also on the h-index (van 
Eck & Waltman, 2008; Waltman & van Eck, 2009) and on journal impact factors. Then 
came the first fireworks. CWTS had developed its ‘crown indicator’, the most important 
bibliometric indicator in which the number of citations given to publications in a certain 
period time to a specific research group is normalized by the citation density of the relevant 
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field. The crown indicator was the flagship of our institute. As a missionary I preached for 
years worldwide the strength of this indicator and its (proven) application value in research 
performance measurement. But then, shortly after the arrival of both newcomers, during a 
CWTS working meeting on a sunny morning, Ludo suggested, with a certain hesitation, a 
little bit nervous but nevertheless decided, that the mathematical basis of the crown indi-
cator was not the best possible and he proposed another approach. And he quickly man-
aged to convince us. It led to an extensive, sometimes quite heated international discussion. 
Under the combative title ‘Rivals for the Crown’ a series of fine and now highly cited pub-
lications followed (van Raan et al., 2010; Waltman et al., 2011a, b). Around the same time, 
another firework exploded: the launch of the further perfected VOS-viewer, a brand-new 
computer program for bibliometric mapping. The VOS-viewer completely revolutionized 
the visualization of scientific fields and their evolution. I particularly want to mention here 
the great merits of Nees-Jan van Eck in the development of this wonderful and freely avail-
able tool. It now has a large worldwide user community. The tool been used in hundreds 
of research articles. The publication in which Ludo and Nees-Jan present the VOS-viewer 
is meanwhile extremely highly cited (van Eck & Waltman, 2010). And again there was a 
further important milestone: the complete restructuring of the CWTS bibliometric data-
base. For a number of reasons, optimizing this huge data system was for quite a long time 
a painstaking process. Almost in no time, Ludo and Nees were able to expand and improve 
the CWTS data system, into a very advanced but at the same time open and easily acces-
sible structure.

In the meantime, I had stepped down as director of CWTS because of my retirement 
while continuing my work as research professor. Under the inspiring leadership of my 
successor, Paul Wouters, a further milestone was achieved: on the basis of the greatly 
improved CWTS data system a drastic improvement of the structure and presentation of 
the Leiden Ranking was a logical next step. Important elements of the new Leiden Ranking 
were field-normalized impact indicators based on the distribution of citations over publica-
tions (e.g., the top-10% indicator), fractional counting (Leydesdorff & Bornmann, 2011; 
Leydesdorff & Opthof, 2010), the extension with collaboration indicators, a sophisticated 
method to assign publications to universities and affiliated institutions, and stability inter-
vals to provide insight into the uncertainty in bibliometric statistics. It is because properties 
like these that the Leiden Ranking is completely unique compared to the other rankings 
(Waltman et al., 2012). The top-10% indicator quickly took over the role as crown indica-
tor. And meanwhile Ludo and Nees-Jan completed their thesis work and received their PhD 
in economics at Erasmus University Rotterdam (2011), on the same day. Ludo’s thesis was 
highly econometric: computational and game-theoretic approaches for modeling bounded 
rationality. Nees-Jan’s thesis was very bibliometric: methodological advances in bibliomet-
ric mapping of science. Both illustrated the front cover of their theses with a VOS-viewer 
made map of the contents of their thesis.

Most readers, I am sure, are familiar with the differences in citation density between 
fields of science. But an important discovery was the often remarkably large difference 
in citation density within fields of science, particularly within medical fields. The Lei-
den professor of neuro-surgery, Wilco Peul, showed that his field was formally part of 
neurology but that the clinical part, mainly surgery, had a much lower citation density 
as compared with the basic science part of neurology. In the application of field-nor-
malized indicators based on the entire field of neurology – our standing practice in bib-
liometric evaluation studies – research performance in his subfield neurosurgery would 
be systematically underestimated. His concern proved to be right (van Eck et al., 2013). 
The result was a complete change of our field-normalization method. Not anymore based 
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on the WoS fields (journal categories) but on a new approach: the construction of a pub-
lication- (instead of a journal-) based classification system of science using the citation 
relations between publications. In addition, a mathematical method was developed to 
detect research communities (clusters) within this gigantic publication-citation network. 
Thus, Ludo together with Nees also contributed substantially to the field of data science 
and, in particular, complex network analysis (Waltman & van Eck, 2012, 2013). Based 
on these experiences, CitNetExplorer, a new software tool for analyzing and visualizing 
citation networks was developed and made accessible (van Eck & Waltman, 2014). With 
such algorithmic classifications of publications important aspects of the science sys-
tem, particularly the organization of science into fields, growth and mutual interaction 
of fields, and emerging topics can be investigated in detail. Ludo explored together with 
Swedish colleagues how the identified clusters can be labeled, in other words, which 
name can we give to the many units found in the classification procedure.

In the context of the UK Research Excellence Framework (REF), an important exer-
cise in research performance analysis, Ludo and Vincent Traag argued that agreement 
between metrics and peer review should be assessed at the institutional level rather than 
at the publication level (Traag & Waltman, 2019). The remarkable point here is that 
the latter has always been the longstanding practice of CWTS in our bibliometric eval-
uation studies. Apparently, this experience and knowledge have not reached the REF 
organizers. It illustrates again the importance of knowing and realizing which is the 
most appropriate way to apply bibliometric measures. Recently Ludo focused on the 
use of quantitative information to support research policy and on the importance of a 
theoretical framework in order to interpret the results of scientometric, particularly bib-
liometric measurements. This is where the concept of ‘contextualized scientometrics’ 
comes into play, an approach in which scientometric statistics is systematically enriched 
with contextual information. The idea is that we should abandon the situation where 
the bibliometrician says, on the basis of his/her measurements, that the performance of 
a research group is very good or not so good. Instead, the bibliometrician should offer 
information ‘behind the numbers’, for instance, a visualization of the underlying as well 
as relevant additional data, preferably in a time-dependent manner. So fortunately, bib-
liometrics can help and it is not all sorrow and misery. In that respect the development 
of open data sources, and particularly Ludo’s efforts for the Open Citations initiative as 
core element of the broad and widely supported striving for open access in science are 
crucial. Ludo turned words into deeds. He resigned as editor-in-chief of the Journal of 
Informetrics together with the entire editorial board because of the publisher’s refusal 
to make references openly available. And at the same time he  launched the new open 
access journal Quantitative Science Studies.

No doubt that Ludo is an ambitious, very knowledgeable and experienced sciento-
metric researcher who is also very active in the world of data base producers, publishers 
and research policy communities. Given his talents Ludo was appointed to Professor of 
Quantitative Studies of Science in 2018, ten years after his start at CWTS. The chair 
also focuses on further integration of research and teaching at CWTS within the Data 
Science Program at Leiden University.

Dear Ludo, I congratulate you on the receipt of the Derek de Solla Price Award. 
It honors your work and that of your colleagues. You are the third CWTS researcher 
receiving this award. It shows the sustainability in high quality and innovation power of 
our institute to which you have made and still make a great contribution.
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