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EDITORIAL

BOARD MEMBER &
PRESIDENT NOMINATIONS
On 18 March the Society started the regular biennial renewal of its Board
by inviting all members in a good standing to nominate board member
and president candidates via an online form.
Nominations came from 22 countries all over the world. They were
made by nearly 40% of the members and resulted in a list of 61 board
member candidates and 22 president candidates.
Surprisingly enough, the president’s chair did not seem to be very attractive, as only 4 out of the 22 candidates indicated explicitely that they would
accept the nomination. The situation is somewhat better with the board
membership: 52% gave an affirmative answer to whether or not they would
like to accept the nominations. However, acceptance of nominations for
board membership did not go without irony either: out of the top 9 candidates with the highest number of nominations only 2 said yes, so in the course
of the second round a pretty balanced rivalry is anticipated amongst the rest
of the nominees who seem to be supported rather equally. We wish good
luck to all the nominees and, of course, promise that we will report on the final results of the election on these very pages. In the meantime, please, don’t
forget to vote for your nominees! Sincere thanks—on behalf of them as well.
Balázs Schlemmer, election assistant
ISSI e-Newsletter (ISSN 1998-5460) is published by ISSI (http://www.issi-society.org/).
Contributors to the newsletter should contact the editorial board by e-mail.
• Wolfgang Glänzel, Editor-in-Chief: wolfgang.glanzel[at]kuleuven.be
• Balázs Schlemmer, Managing Editor: balazs.schlemmer[at]gmail.com
• Sarah Heeffer, Assistant Editor: sarah.heeffer[at]kuleuven.be
• Judit Bar-Ilan: barilaj[at]mail.biu.ac.il
• Sujit Bhattacharya: sujit_academic[at]yahoo.com
• María Bordons: mbordons[at]cchs.csic.es
• Jacqueline Leta: jleta[at]bioqmed.ufrj.br
• Olle Persson: olle.persson[at]soc.umu.se
• Ronald Rousseau: ronald.rousseau[at]kuleuven.be
• Dietmar Wolfram: dwolfram[at]uwm.edu
Accepted contributions are moderated by the board. Guidelines for contributors can be found at http://www.issi-society.org/editorial.html.
Opinions expressed by contributors to the Newsletter do not necessarily reflect the official position of ISSI. Although all published material is expected to conform to ethical standards, no responsibility is assumed by ISSI and the Editorial Board for any injury and/or damage
to persons or property as a matter of products liability, negligence or otherwise, or from any use or operation of any methods, products,
instructions or ideas contained in the material therein.
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CONFERENCE CALLS

INTERNATIONAL
CONFERENCE
“IMPACT OF SCIENCE”—
MEASURING AND
DEMONSTRATING THE
SOCIETAL IMPACT OF SCIENCE
4—5 JUNE 2015, AMSTERDAM, THE NETHERLANDS

For the third year in a row, ScienceWorks
brings together the various stakeholders in
measuring and demonstrating the impact of
science on society in the international conference Impact of Science in Amsterdam, the
Netherlands. The focus of this year’s Impact
of Science will be on measuring and demonstrating the societal impact of science, going
beyond the typically measured impact.
Scientific research contributes to economic growth through innovations and
knowledge transfer and has a broader societal impact, for example on health, culture
and the quality of environment. Proving
the broader societal impact of scientific
research becomes more important to justify the investments made in scientific research. Proving the broader societal impact

more often is a requirement in funding application, for example in the Horizon2020
funding program. Methods to measure the
impact of science have been developed and
improved over the past decades. The impact
of science on science itself has been measured through bibliometrics. Measuring the
broader impact of science is performed
through case studies, surveys and licensing
data. Measuring the true societal impact requires new indicators and methods.
This conference brings international key
players and experts in measuring and demonstrating the societal impact of science
together. During the conference, recent
developments in this field will be discussed.
Furthermore, ideas on the next steps in
measuring the societal impact of science

Montlebaanstoren Tower (1512) overlooking Oosterdok. © Photo by Matthew Dixon / Shutterstock
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and harmonization of definitions will be
exchanged to further professionalize the
measurements of the impact of science.
PROGRAM OUTLOOK
The conference will be 1.5 day on 4 and 5 June
2015. Key stakeholders from non-governmental organizations, governmental science
funders and research management will give
their perspective on societal impact of science, how to measure it and how to demonstrate it. International approaches towards
measuring the societal impact of science will
be compared, the harmonization of definitions and indicators will be discussed.
The conference will be chaired by Jonathan Grant (Director of the Policy Institute at King’s College London). Confirmed
speakers include:
►► Robert-Jan Smits, Director-General
for Research and Innovation at the
European commission
►► David Sweeney, Director of Research,
Education and Knowledge Exchange
at the Higher Education Funding
Council for England
►► Alison Campbell, Director at Knowledge Transfer Ireland
►► Phil Baty, Editor at the Times Higher
Education
►► Wolfgang Glänzel, Director of Centre
for R&D Monitoring (ECOOM)

Please find the brochure with the program
on the conference website.
REGISTRATION
Participants are requested to complete the
registration form on the conference website. The standard registration fee for participation in the conference is € 450,- (excl.
21% VAT). Members of the ISSI society can
register for € 400,- (excl. 21% VAT), using
special invitation code ‘member ISSI’. The
registration fee includes admittance to the
conference as well as extended conference
documents, lunch and refreshments. It
does not include participation in the conference dinner, organized on 4 June for
participants and speakers. Please indicate
your attendance to the conference dinner
during the registration process.
CONTACT
Karen van den Nieuwendijk
ScienceWorks
Tel: +31 70 346 2505
info@scienceworks.nl
Conference website:
https://scienceworks.nl/impact-of-science-2015/
Twitter Hashtag: #ImpactOfScience
We are looking forward to welcome you in
Amsterdam on 4 and 5 June!

Amsterdam Canals. © Photo by David Iliff. License: CC-BY-2.5.
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1 — 2 OCTOBER 2015, OSLO, NORWAY

KEY NOTE SPEAKER
This year’s keynote speaker is Professor
James Wilsdon, SPRU/University of Sussex,
UK. Topic: “The outcome of the review for
HEFCE on the role of metrics in research
assessment and management”
LOCATION
Oslo and Akershus University College of
Applied Sciences (HiOA), in Oslo, Norway.
WORKSHOP ORGANIZERS
►► Fredrik Niclas Piro (NIFU)
►► Gunnar Sivertsen (NIFU)
►► Heidi Kristin Olsen (HiOA)
DATE OF WORKSHOP
October 1-2, 2015
ABOUT THE WORKSHOP
Bibliometric researchers in the Nordic
countries have arranged annual Nordic
workshops on bibliometrics since 1996. The
general scope of the workshop is to present
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THE 20th NORDIC WORKSHOP
ON BIBLIOMETRICS AND
RESEARCH POLICY
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recent bibliometric research in the Nordic
countries, to create better linkages between
the bibliometric research groups and their
PhD students, and to link bibliometric research with research policy. The workshop
language is English and the workshop is
open to participants from any nation.
More practical information will be announced in early May at www.nifu.no
PREVIOUS WORKSHOPS
►►
►►
►►
►►
►►
►►
►►
►►
►►
►►
►►
►►
►►
►►
►►
►►
►►
►►
►►

1996 Helsinki
1997 Stockholm
1998 Oslo
1999 Copenhagen
2000 Oulu
2001 Stockholm
2002 Oslo
2003 Aalborg
2004 Turku
2005 Stockholm
2006 Oslo
2007 Copenhagen
2008 Tampere
2009 Stockholm
2010 Bergen
2011 Copenhagen
2012 Helsinki
2013 Stockholm
2014 Reykjavik

SUBMISSION OF ABSTRACTS
Deadline for submission of abstracts (250
words) is 1st of August, 2015.
Please send abstracts to:
fredrik.piro@nifu.no
CONTACT
Fredrik Niclas Piro
Senior researcher, Nordic Institute for
Studies in Innovation, Research and Education (NIFU)
e-mail: Fredrik.piro@nifu.no
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NEWS & ANNOUNCEMENTS

PETER INGWERSEN
RECEIVED HIS THIRD
HONORARY DOCTORATE

Peter Ingwersen (second from left) with Virginia Ortiz-Repiso Jiménez (Head of the Department of Library
and Information Science), Daniel Peña (Rector) and Elias Sanz Casado (Full Professor of Library and Information Science) wearing the UC3M’s ceremonial dress: black robe over a white shirt with a white tie. Over the
shoulders is a green mediaeval-like cape designed to hold several parchment roles behind the head along the
back. The hat resembles an elaborated fez. Each faculty has its own color.

Peter Ingwersen, outstanding informetrician and awardee of the Derek de Solla Price
Medal in 2005, after his previous two honorary doctorates from Tampere University and
Åbo University, received his Dr. Phil., honoris causa degree on January 30, 2015 from
University Carlos III, Madrid (UC3M), too.
The ceremony took place in the main
auditorium of UC3M in Getafe, outside Madrid. Peter was the only honoris causa at the
event. The ceremony started with chorus
music, followed by approximately 50 exami-

nee PhDs receiving their doctoral diploma.
Present were the university professors and
leadership, other staff members and relatives.
When the ceremony for the doctoral degrees was done the chorus and music players entered the room playing where Peter
was sitting together with Professor Elias
Sanz Casado to bring him into the auditorium in a procession. First the Rector stated
what was going to happen: the nomination of the honoris causa. Peter then was
brought forward to receive his doctoral
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NEWS & ANNOUNCEMENTS
diploma, his doctoral ring and doctoral
medal. Then Professor Elias Sanz Casado
held his presentation sermon (see: https://
arcamm.uc3m.es/arcamm_3/item/show/
7464d0616a0abc134b8978cc9629621c?ord
er_label=g_publish_date+DESC) exhibiting
Peter’s academic exploits and collaboration
with UC3M. This was followed by Peter giving his thanks for the honor and explaining
his gratitude towards UC3M and named
collaborative members of staff and PhD
students of the Department of Library Science. With that the ceremony finished with
the chorus performing Gaudeamus igitur.

The UC3M is a very young university, established 1989 in former barracks from the
Franco era. As the Rector Magnificus explained: ‘when being a young university one has
to generate academic traditions and ceremonies
that in an excellent way create a “esprit de corps”
for staff and students, but that also point to the
history and culture of the country. […] We all
take this tradition and ceremony very serious’.
***
All photos of the article are courtesy of the
© UC3M. The photos are published under the
creative commons licence CC BY-NC-SA 2.0.
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INTERVIEW

INTRODUCING THE
DEREK DE SOLLA PRICE
AWARDEE OF 2015
INTERVIEW BY BALÁZS SCHLEMMER

The awarding ceremony of the Derek de Solla Price Memorial Medal
has become an essential part of the programme of ISSI conferences
since the foundation of the Society in 1993. The Price Medal
was conceived and launched by Tibor Braun, founder and
Editor-in-Chief of the international journal Scientometrics,
and is periodically awarded by the journal to scientists with
outstanding contributions to the fields of quantitative studies
of science. This year’s awardee is Mike Thelwall (University of
Wolverhampton, United Kingdom).
Congratulations to the award-winner!

MIKE THELWALL
 It is said that there is more than one way
to skin a cat. There is also more than one
way to get involved in scientometrics. In
addition to those who graduated in LIS
there are scientometricians from biology,
chemistry, physics, all the branches of social sciences—and, of course, mathematics.
Mike Thelwall strengthens the company
of mathematicians, but he did not stop at
“conventional” scientometrics. How did
a mathematician like you wind up in research areas like webometrics, altmetrics,
link analysis or sentiment analysis?
► By 1998 I was a failed mathematician –
I had not managed to publish any maths articles after my PhD and had given up maths
research altogether. I had switched to educa-

tional research, developing computer-based
assessment programs for maths, statistics
and computing. I was also involved in three
commercial software development projects
because of my long term interest in computer programming. My department wanted to
promote computer science research and so I
went to the library to find an area of computing to research into. My strategy was to read
all the abstracts in the latest issues of every
computing journal in the library so I spent
two days doing this without finding anything
that I thought that I could contribute to. Then
when I was nearly at the end of the computing journals I came across Peter Ingwersen’s
article “Web Impact Factors” in the Journal of
Documentation, which called for research us-
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the very low resolution monitors, one did
not have to scroll a lot to get to the bottom of
the list. Who knows by what multiplication
factor the internet has grown since then!
Obviously, it did not only mean a growth in
number of pages and hyperlinks, but completely new services, applications, ways of

Photo courtesy of © Mike Thelwall.
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ing web crawlers to cross check the hyperlink
counts reported by the major search engine
at the time, AltaVista, so that they could be
used for alternative metrics. I had just developed a web crawler for a commercial project
so it was not difficult to apply it for this new
problem and write up the results for submis-

Mike Thelwall (left) in good company.

sion to the same journal. It was accepted and
many related projects naturally flowed from
this one, so I had successfully become a computing researcher. Or not. Because two years
later I realised that the Journal of Documentation was not computer science but was in
the library and information science section,
which was next to it on the library shelves
(the Dewey decimal system). I had become
a library and information science researcher
because I was incompetent at using libraries.
 I remember, in 1995, when I started to familiarise myself with the internet, there was
a central “national homepage” which listed
all the websites of the country, and despite

communication and user behaviours have
appeared, too. What has this incredible and
multidimensional growth implied metricswise? And what do you forecast in terms
of webometrics / altmetrics for the future?
► Although the growth of the social web
has seen a huge increase in the number of
people that create online content and so the
impact of research on society might, in theory, be tracked to some extent through posts on
the social web, I am not sure that many people other than researchers and students and
related professionals discuss research online.
The main promise seems to be in the current
ability to track online more of the things that
researchers do. For example, journal web sites
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 On the basis of what I have read in your
portfolio I have the impression that the
pride of your œuvre (so far) is the foundation and continuous development of the
Statistical Cybermetrics Research Group
(SCRG). What demand brought it into existence and how did it all begin?
► Internal reorganisations and a national
trend for decreasing numbers on maths degree courses meant that by 1998 the maths
section had very low numbers of students
– down from 115 to just 14 per year at one
stage. The decline coincided with my joining

the section, but nobody blamed me because,
for a statistician, correlation does not imply
causation. At this time the university had
annual meetings to decide whether to shut
down the maths section and sack us all. The
lower numbers made our jobs easier (small
class sizes, very little marking) and gave us
spare time to do research but meant that we
had to do good research to justify our existence. We had discussed forming a research
group for several years but had nothing to
research, so we started the group as soon
as the webometric research began. For the
next five years student numbers gradually
increased and the research continued so our
jobs were preserved. The term Statistical in
the SCRG name derived from our belief that
advanced statistics would be needed for effective analysis of webometric data but this
was wrong – it only started to become true
over a decade later when the quality of alternative metrics data became high enough to
justify more statistical approaches.
 The SCRG has been working with Big Data
since its foundation. What IT infrastructure
did you use in the good old heroic times and
what do you use now, 15 years later?

Photo courtesy of © Mike Thelwall.
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often list of the most downloaded articles as
well as the most cited articles. The low overlap between these suggests that downloads
capture a different aspect of the usefulness
of articles. Similarly, we can capture academics’ readership patterns to some extent with
Mendeley data and can capture citations from
books with Google Books searches, mentions
in online syllabi with syllabus searches in Bing
or Google, and grey literature citations might
capture policy relevance. I think that the future will see an increasingly large number of
alternative metrics in parallel with a small but
growing number of genuinely useful ones.

Mike Thelwall (rearmost) with his colleagues (+a visitor) at the Statistical Cybermetrics Research Group.
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► Since the maths section was within the
School of Computing, it was surrounded by
computer labs. During the holiday periods
these were mostly empty so we booked 120
computers in student laboratories for three
months every summer and occasionally during other holidays. We developed remote
control software that ran on these computers
and queried a central computer for new tasks.
We used this approach to crawl the university websites of whole countries, taking up
to a month each time. Once we accidentally
shut down the UK academic internet when
we had all these computers trying to calculate the size of the internet and all the DNS
servers crashed but mostly it worked well. In
those days we had to collect a lot of data (e.g.,
all university websites from a country) and
spend a lot of computing power extracting
small amounts of useful information from it
(e.g., inter-university hyperlinks). Nowadays,
the data sources are far richer (e.g., Mendeley
article-level reader counts) and so we rarely
use more than one computer for a research
project and usually have much better data.
We have two dedicated computers, though,
one for data collection and one for number
crunching (24 processors, 96 Gb RAM).
 Scientometric research institutes are
often called into being because of very
well-articulated demands for practical application of various indicators. As a consequence, researchers of the field are usually
familiar with practical challenges but not
many of them can have such CVs that list
practical projects involving top attractions
of the United Kingdom and the world.
Please tell us about the project when the
London Eye became illuminated by the
sentiment of Olympics-related tweets.
Whose idea was it and how did you get
involved? What difficulties did you face?
What was its reception like? Did you carry
out some follow-up research on what accuracy you could achieve by using state-ofthe-art computerised sentiment analysis?
► Andrea Scharnhorst put me in contact
with a physicist, Janusz Holyst, that was in-

terested in developing automated sentiment
analysis tools for the social web and we did
this as part of an EU funded project. The
London Eye Olympics project was developed
by a marketing team in London as a publicity exercise and they asked to use our sentiment analysis program for it. They collected
all English Olympic-related tweets and used
the daily average to drive a light show on the
London Eye, starting by turning it into a pie
chart showing the proportion of positive and
negative tweets on that day. I was really worried at the start that there would be a lot of
negative tweeting about the Olympics from
Londoners who were angry about the transport congestion and so the project would be
a disaster but this didn’t happen. Tweets were
predominantly positive every day. One challenge was to find a colour to represent negativity that would not offend any country and
purple was picked because it is not the national colour of any Olympic nation. Dominica has a tiny bit of purple in the parrot on its
flag but did not participate in the Olympics.
It was really a huge amount of fun to be involved in this project and it got a lot of media
attention. The sentiment analysis program
that we developed, SentiStrength, has been
evaluated on six different sets of at least 1000
social web texts. We found that it gives comparable results to humans in the sense that
it agrees with human scores as much as the
humans agree with each other, unless the text
is on a topic that involves a lot of sarcasm or
is very narrow and uses a specialist sentiment
terminology. The biggest user of the program
now is Yahoo! to detect the sentiment of responses to questions posed in its site.
 What do you consider your most important publication or research topic?
Not necessarily the one with the highest
citation impact but the one which is your
personal favourite just because of the complexity and/or beauty of the research.
► The publication that I think has the most
promise is mainly the work of Kayvan Kousha
– he developed a method for automatically
counting citations from Google Books in or-
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der to recognise scholarly impact that occurs
outside of traditional citation indexes dominated by journals. (Kousha, K. & Thelwall, M.
(2015). An automatic method for extracting citations from Google Books. Journal of the Association for Information Science and Technology,
66(2), 309–320.) I like this paper because it has
the potential to be useful for research evaluation in the social sciences and humanities
and also because it might help us to discover
whether a type of citation counting can be
meaningful in the arts and humanities. I also
like the paper for the huge amount of effort
that Kayvan put in to ensuring that the results
were as accurate as possible.
 Have you ever had a very surprising research result which was completely against
your preliminary expectations?
► We studied sentiment analysis in Twitter for major news stories and found that
very little sentiment was expressed, no matter how wonderful or terrible the news event.
It seems that people very rarely express opinions about major news stories in Twitter but
just report news events factually.
 Which one do you rather prefer: teaching or research? Do you happen to have a
memorable story from the classroom?
► I like having a job that involves both and
I like them just the same as each other. I enjoy the variety that the combination gives and
both are challenging and rewarding in different ways. The worst experience was when a
student collapsed in a fit in the classroom and I
thought that she might die – it was very frightening but she was very brave. The best experience was when a group of students rehearsed
for weeks for their presentation and it was so
professional that it could have been on TV.
 How do you think your colleagues and/
or students characterise you? And how
would you correct the picture?
► To my students I am the old boring
lecturer who tries to teach them the maths
proofs and statistical methods that they
would rather not know. In reality, I am the

exciting and entertaining lecturer that is
bravely teaching the hard topics that have
to be part of their degrees.
 Here are a few figures that I stole from
your website and other public sources and
made a compilation out of them to characterise your professional career so far
(some of the data are from last year, so the
actual values should be even higher now):
→→ over 240 journal articles
→→ 3 books
→→ 23 book chapters
→→ 7 blogs
→→ programming and developing 4
computer programs
→→ founding and managing the Statistical Cybermetrics Research Group
→→ nearly 700 journal articles + 88
conference papers reviewed,
→→ 16 PhD students supervised or
co-supervised,
→→ 29 PhD exams attended officially
→→ 9000 hours teaching activity
→→ summer schools in China, Russia,
Germany and Spain
→→ and all the usual conference presentations, key-note speeches, guest
lectures, chairmanships, leaderships,
contributions, projects, fund raising,
NGOs, spin-offs and administrative
duties every leading researcher has
to deal with—not to mention being the bass guitarist of the Atomic
Rooster tribute band Nutha Clucker.
Why the bass-guitar and why the Atomic
Rooster tribute band? Do you find time
for other leisure-time activities and hobbies as well?
► Sadly, the band does not exist and
I can’t play any instruments but I like to
think of funny band names and put them
on my website in case anyone else also
thinks that they are funny (no luck so far).
I like to read novels to relax, especially on
trains and buses.
 Apparently, in addition to all the above
duties, you can still find some time to show
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up in the media and popularise science as
well. Your portfolio lists only 3 of your TV/
radio appearances but any of those 3 topics
could easily fill a complete interview on its
own right. What did you say (in a nutshell,
of course) to the wide public about the
mathematics of search engines or about
swearing in social network sites when you
were interviewed by Radio 4? And most
interestingly, how did you find yourself
in a live interview on a Czech TV channel and what could the lucky Czech spectators hear from you on hacking in Stieg
Larsson’s thriller, the Millennium-trilogy?
► For the search engines, I explained how
the hit count estimates reported on each
page of results were calculated and why they
were unreliable and could vary hugely from
one page to another. They interviewed me
for 1 hour and edited it down to about 30
seconds, so what I said might not have been
fascinating. For the swearing I explained how
the UK had finally achieved gender equality
in the use of strong swear words, at least in
social network sites. In many countries, men
have tended to be the biggest users of strong
swear words but women seem to have caught
up now, at least in the UK. Incidentally, in UK
English, the word cow is the most highly gendered swear word. If two people are talking
and one calls the other a cow then they are
likely to be both female – and it is likely to be
part of a friendly banter between them rather
than carrying any intent to offend. This insightful information of grave national importance was discovered through a big data
analysis of a social network site.
The live Czech TV news interview came
about because the channel headquarters
was in a city that I was giving a talk in, Brno,
and it was the slowest news day since records began. I tried to reassure the audience
that Lisbeth Salander’s computer hacking
in the book was very difficult and not a serious risk for most people. When I got home,
the bank phoned me to say that someone in the Czech Republic had hacked my
credit card and bought a computer with it.

 Speaking of books and movies: 5 books,
5 music albums and 5 movies you would
take to a desert island...
► Books: Black Swan Green, Cloud Atlas, number9dream, The Thousand Autumns of Jacob de Zout, Ghostwritten, all
by the fantastic David Mitchell.
Music: Spaces by Nils Frahm; Ten New
Messages by The Rakes; From Scotland
with Love by King Crimson; Makorokoto
by The Four Brothers; The Very Best of the
Stone Roses by the Stone Roses. I don’t really have favourites because I listen to music over and over until I get fed up of it.
Films: Ladies in Lavender, Shawshank Redemption, Talk to Her, Pride, Amores Perros.
 Could you mention a few of your most
memorable conference (or other job-related) stories?
► At my first Scientometrics conference
I sat next to someone that I did not know
at the time (Paul Wouters) and discovered
that his dad had worked in the village in
Holland where my mother grew up.
At ISSI in Beijing some of us went for a
walk in the evening and came across a group
of old people dancing slowly in the quiet
corner of a park to music playing on a portable radio, lit only by the distant glow of red
lights that filtered through from the street.
 What was the most embarrassing situation during your professional career? And
the funniest?
► Whilst walking off the podium after
giving a talk at a conference I tripped over a
wire and pulled the data projector off its table and broke it. A stunned silence followed.
The funniest for me was bumping into a
German professor, Arvid Kappas, on a train
in Belgium when we were both going to a
one-day meeting in Brussels. He had two
bags and the most enormous suitcase that I
had ever seen and I just had a tiny rucksack. I
asked him where the rest of his bags were and
he immediately replied that it was good of
me to carry the luggage for my whole team.
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SHORT COMMUNICATIONS, ARTICLES

PROFILES OF SIX OECD
COUNTRIES WITH REGARD
TO MUTUAL INFORMATION
AND TRANSMISSION POWER

EUSTACHE MÊGNIGBÊTO
Bureau d’études et de recherches en science de l’information, Saint Michel, Cotonou, Benin
University of Antwerp, Institute for Education and Information Sciences, IBW, Antwerp, Belgium
eustachem@gmail.com

INTRODUCTION
Etzkowitz & Leydesdorff (1995) elaborated
the theory of Triple Helix of university-industry-government relationships to model
the changes in the traditional role of the
composing actors (university, industry and
government) and its impact on economic
growth, and hence on development and social welfare. In order to endow the theory
with a measurement, Leydesdorff (2003)
proposed the mutual information which,
he explained, indicates the synergy among
innovation actors or how centrally-controlled an economy is. The mutual information also measures the extent to which

an economy is knowledge-based (e.g. Leydesdorff, 2010). This indicator has been
used to profile innovation system in different parts of the world (e.g. Khan & Park,
2011; Leydesdorff et al., 2013; Leydesdorff &
Sun, 2009; Mêgnigbêto, 2013). Mêgnigbêto
(2014a, p. 289) underlined that the mutual
information is a scalar (Ivanova & Leydesdorff, 2014), that “it has lower and upper
bounds that also depend on the system’s
configuration”. He concluded that this indicator is not suitable for comparison purpose; then, he proposed its normalization
under the name of transmission power.
The transmission power was used, among
other indicators, to study the Norwegian
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innovation system both at national and
county levels, based on data including the
number of establishments in geographical,
organizational, and technological dimensions over a 13-year period by Ivanova et
al. (2014) and to measure knowledge flow
within the West African innovation systems (Mêgnigbêto, 2014b, 2014c).
In this paper, we answer the following research question: How do countries
compare to each another with respect to
their transmission power? The paper constitutes a first step towards studying correlation between the transmission power
and some indicators used to measure
knowledge-based economy. To this end,
we select six countries, which are all members of the Organisation for the Economic
Co-Operation and Development (OECD):
two American (USA and Canada), two European (France and Germany) and two
Asian (Japan and Korea). This choice is
guided by the fact that the OECD has been
playing a crucial role in the dissemination
of the term knowledge-based economy
(Godin, 2006) and also regularly provides
statistic on different aspects of its Member States economy.

METHODS AND DATA
Research collaboration is recognized as
crucial for knowledge production and
innovation (OECD, 2010, p. 98); it may
cover several aspects. Even though research collaboration doesn’t always yield
publications, hereby, we consider it as coauthorship because it has become an indicator for scientific collaboration measuring
and has being used widely in Academia (Abbassi et al., 2012; Bordons & Gomez, 2000;
Katz & Martin, 1997; Olmeda-Gómez et al.,
2008). It entails the tacit transfer of information and knowledge (Olmeda-Gómez et
al., 2008), ensures ideas diffusion (Guns &
Rousseau, 2014) and knowledge circulation
(Guns & Rousseau, 2014). The Triple Helix
thesis lays on research collaboration.

We collect data over a ten-year period
(2001-2010) on the selected countries’ university, industry and government research
output and collaboration through the Web
of Science. The databases searched were
Science Citation Index Expanded (SCI-EXPANDED), Social Sciences Citation Index
(SSCI), Arts & Humanities Citation Index
(A&HCI), Conference Proceedings Citation
Index-Science (CPCI-S), Conference Proceedings Citation Index- Social Science &
Humanities (CPCI-SSH). The search strategy consists in eleven steps for each country, adapted from Ye et al. (2013), based on
the search strings previously developed
and tested by Leydesdorff (2003, p. 458) and
Park et al. (2005, p. 13 ff):
(1) CU=COUNTRY and PY=2001-2010:
selection of all the scientific output of
COUNTRY over the period 2001-2010;
(2) PY=2001-2010 AND AD=(COUNTRY
SAME (UNIV* OR COLL* OR
ECOLE)): selection of all university
output of COUNTRY over the period
2001-2010;
(3) PY=2001-2010 AND AD=(COUNTRY
SAME (GMBH* OR CORP* OR LTD*
OR AG*)): selection of all industry
output of COUNTRY over the period
2001-2010;
(4) PY=2001-2010 AND AD=(COUNTRY
SAME (NATL* OR NACL* OR NAZL*
OR GOVT* OR MINIST* OR ACAD*
OR NIH*)): selection of all governmental output of COUNTRY over the
period 2001-2010;
(5) PY=2001-2010 AND AD=(COUNTRY
SAME (NATL* OR NACL* OR NAZL*
OR GOVT* OR MINIST* OR ACAD*
OR NIH*) SAME (UNIV* OR COLL*
OR ECOLE)): selection of output of
COUNTRY government and university share over the period 2001-2010;
(6) PY=2001-2010 AND AD=(COUNTRY
SAME (NATL* OR NACL* OR
NAZL* OR GOVT* OR MINIST* OR
ACAD* OR NIH*) SAME (GMBH*
OR CORP* OR LTD* OR AG*)): selection of output of COUNTRY gov-

ISSI NEWSLETTER VOL. 11. NR. 1.
© International Society for Scientometrics and Informetrics

17

SHORT COMMUNICATIONS, ARTICLES

ernment and industry share over the
period 2001-2010;
(7) #4 NOT #5 NOT #6: selection of governmental output only over the period
2001-2010;
(8) #2 AND #3: selection of university and
industry collaboration output over the
period 2001-2010;
(9) #2 AND #7: selection of university and
government collaboration output over
the period 2001-2010;
(10) #3 AND #7: selection of industry and
government collaboration output over
the period 2001-2010;
(11) #2 AND #3 AND #7; selection of university, industry and government collaboration output over the period 2001-2010.
The results of each stage were entered
into a worksheet; and on a second worksheet, formulas are entered to compute
university, industry and government sectorial output and other bilateral and trilateral collaboration data. We coded a
PHP programme that computes the sectorial entropies, the bilateral entropies and
transmission, and the trilateral entropies
and transmission. Furthermore, the programme calculates the transmission power at the trilateral level.

RESULTS
Figure 1 plots the time series of the mutual
information of the selected countries over
the period of study (2001-2010). It shows
that the mutual information values are
negative for all the countries meaning that
synergy exists within the selected national
innovation systems. All the countries except Korea, present a ‘decreasing’ trend
with regard to the mutual information.
But because more negative the mutual information more there is synergy, we consider the absolute values of the time series.
It results that the Korean innovation system has gained in synergy over time (the
absolute value of its mutual information
has increased over time) and that the five

other countries’ innovation systems have
lost synergy (the absolute value of their
mutual information has decreased over
time). Germany is in the lowest position,
followed by Korea; Canada and USA the
systems of which exhibit approximately
the same values over the period occupy respectively the third and second positions.
The French mutual information is higher
than that of Japan until 2007 where the
two countries display an equal value; then,
the synergy into the Japanese innovation
system became higher.
Regarding the transmission power (Figure 2), Japan keeps the first place, far ahead
the five remaining countries; France is still
the second well performing system but reduces the gap with its successors; Canada
keeps the third place. Even though the USA
begins the period with the fourth place, it
was caught up in 2004 by Korea which had
competed with it until 2007 where it took
the fourth place lagging the USA at the
fifth position. Over all the period, German
keeps the rear with respect with the transmission power. Whereas the two Asian
countries exhibit an increasing trend, the
other countries show the reverse trend.
In summary, the synergy within the innovations systems operates largely in Japan and France than elsewhere; the USA
and Canada present likely similar pattern;
the Korean innovation system has gained
in synergy while the five others have lost.
Germany seems to have the less integrated
innovation system as measured by the indicators we used.

DISCUSSION AND
CONCLUSION
The leading position of Japan with regard
to the mutual information was yet recorded by Leydesdorff (2003) and that of Japan
and France by Ye et al. (2013) for the year
2011 while the latter study computed the
mutual information of a set of countries
including the ones we selected. Our results
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Figure 1. Mutual information of the university-industry-government relationships of the selected countries (2001-2010)
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Figure 2. Transmission power of the university-industry-government relationships of the selected countries (2001-2010)

globally confirm the ranking of countries
Ye et al. (2013) obtained after calculating
the mutual information based on data
from Web of Science, except that Canada
and Korea interchanged their ranking.
They also conform to the findings that for
most countries, the mutual information’s
absolute value is decreasing (Ye et al., 2013).
This trend is due to globalisation that
erodes the synergy between national in-

novation actors (Leydesdorff & Park, 2014;
Leydesdorff & Sun, 2009; Ye et al., 2013). Indeed, globalization gives opportunities to
research institutions to cooperation largely regardless the distance separating their
home countries; it has enlarged worldwide
partnership. Therefore, a university in one
country has the opportunity to collaborate
with an industry or a governmental body,
each located in different countries. This
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Figure 4. Number of researchers per thousand inhabitants of the selected countries (2001-2010). Source: OECD (2014b)

form of collaboration, even though linking the three innovation actors of the Triple Helix, escapes to be accounted for the
synergy at the national level, as the present
research paper measures it. Hence, the synergy at the national level diminished. Leydesdorff & Sun (2009) located the starting
point of globalization after the end of the
Cold War between 1990 and 2000; in other words, starting from the demise of the

Soviet Union, the unification of Germany,
and the opening of China since the early
1990s. The decrease in the absolute value
of the mutual information and its small
values are therefore, a consequence of the
internationalization of science in the selected countries (namely Germany, Korea,
Canada and USA). Japan’s performance is
driven by domestic activity (Adams et al.,
2010); this country’s national innovation
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system is less internationalized than that
of Canada, the latter is more integrated to
the Anglo-American system (Leydesdorff &
Sun, 2009). Before globalization, USA had
had the highest share in the international
papers of almost all countries (Glänzel,
2001, p. 87; Zitt et al., 2000, p. 641); therefore, it should be expected that its mutual
information and transmission power show
a lower value over the period of study. In
the case of Korea, the gain of synergy, even
slow over the time, may be interpreted as
the consequence of strengthening of its
national innovation system after years of
benefiting from international collaboration. This situation is a consequence of
changes in this country’s policies over decades (cf. Kwon et al., 2012).
The Gross Domestic expenditure to
Research and Development (GERD) as
percentage of the Gross Domestic Product (GDP) of the countries over the period of study (Figure 3) and the number
of researchers per thousand inhabitants
(Figure 4) bring new enlightenment to
the gain of synergy within the Korean
innovation system. Indeed, at the beginning of the period, Korea’s GERD is equal
to 2.59 and ranked Korea third after Japan and USA; it rises to 3.06 in 2006 and
reaches 3.56 in 2009, making Korea having
the highest GERD as percentage of GDP
within the set of the six selected countries
starting from 2009. The same trend is recorded as far as the number of researchers
per thousand inhabitants is concerned.
This steady investment in research and
development may have strengthened collaboration between innovation actors at
the country level. It explains the performance of Korea with regard to mutual information and transmission power; it illustrates the efforts done to catch-up with
leading economies (OECD, 2009, p. 13).
We should underline that Japan and Korea has the highest GERD as percentage
of GDP meaning that these two countries
have been investing heavily in research
and development, and hence, in human

capital. If Japan has this tradition (its
GERD equaled 2.9% GDP in 1990 and has
reached 3% since 2000, cf. data in OECD
(2014a)), Korea has prioritized strengthening its economy towards a developed one
(cf. Kwon et al., 2012; OECD, 2009).
These results illustrate that investing
in research and development (e.g. GERD
and research personnel) strengthens the
innovation system and extends research
collaboration. Therefore, opportunities
for doing research and collaborating are
widened; knowledge could then be created and shared by and among innovation
actors at the national level. Indeed, at the
origin, the mutual information, borrowed
from the Shannon’s (1948) information
theory, indicates the quantity of information common to two variables. In the case
of more than two variables (the three actors of an innovation system, in our case),
it measures the synergy within the system
if it is negative, or the control one actor
exerts on the others if it is positive (cf. Leydesdorff (2003). The transmission power
is the normalization of the mutual information; it is obtained by dividing the mutual information by the maximum value it
may reach according to the variables value
(Mêgnigbêto, 2014a); it is the efficiency of
the mutual information. In other words,
the transmission power is the fraction of
the quantity of the ‘sharable information’
that is shared within the system actually.
It indicates the extent to which the produced information and knowledge flow
between innovations actors (cf. Mêgnigbêto, 2014b, 2014c).
From this study, we could conclude that
if collaboration sustains innovation and
contributes to economic growth, mutual information and transmission power may be
means for measuring the advances attained.
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INTRODUCTION
In 2011, Thomson Reuters released a new
collection in the Web of Science (WoS),
Book Citation Index (BKCI), to allow users to discover book literature and trace
its comprehensive citation links alongside journal literature (Adams & Testa,
2011). The BKCI covers over 60,000 editorially selected books starting from
2005 with an additional 10,000 new titles
each year (Book Citation Index, 2015),
broadening the coverage of WoS and
the perspectives of bibliometric studies.
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Besides the wide range of new opportunities offered by the database, more and more
issues about the application of the BKCI
have been raised by bibliometricians after
its release. Some limitations of the database were mentioned, including its biased
coverage, incomplete records, and unclear
distinction schema of document types
(Leydesdorff & Felt, 2012; Gorraiz et al.,
2013; Torres-Salinas et al., 2014). Other issues apply to differences in citation impact
between journal and book literature but
also to the question whether edited books
with different contributors for each chapter essentially deviate in their citation pat-
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terns from their monographic or authored
counterparts, have already been addressed
but not yet answered.
The BKCI indexes a given book as a
whole and all its chapters. Therefore, all
the bibliographic records of the BKCI are
assigned to two document types, book and
book chapter, which are not essentially
comparable. Gorraiz et al. (2013) argue that
‘book’ might be considered to be at a higher hierarchical level such as a ‘journal’ instead of being treated as a document type,
and consequently point out the lack of cumulative citation counts from different hierarchies in the BKCI. This is in line with
the warning raised by Leydesdorff and Felt
(2012) that monographs may be underrated
in terms of citation impact or overrated using publication performance indicators.
For edited books, chapters are authored
by different contributors and a distinction
between different chapter would be of paramount importance. In fact, the chapterbased citation statistics proved not to be reliable since citations to individual chapters
could not be identified in many cases as they
were assigned to the book in the database.
This is not necessarily due to the database
producer: often the authors of the citing
documents are responsible for this uncertainty. In the database citations to a book or
an individual chapter are linked according to
the reference strings of citing source items.
The different editions of a book areis another issue. Gorraiz et al. (2013) questioned
how the citations to a new edition should
be treated. The BKCI distinguishes different editions of a book for some of its source
items and indexes one or more editions of
a work. For example, “CRIME SCENE TO
COURT: THE ESSENTIALS OF FORENSIC
SCIENCE, SECOND EDITION (2004)” and
“CRIME SCENE TO COURT: THE ESSENTIALS OF FORENSIC SCIENCE, 3RD EDITION (2010)” coexist in the database. Therefore, the citation links provided by the BKCI
to the different editions of a book are editionsensitive and may need further judgment or
weight for an additional evaluation process.

NEW PERSPECTIVES
TOWARDS FUNDAMENTAL
CHARACTERISTICS OF BOOK
PUBLICATIONS
Some further interests and also questions
are in pace with the extended collection
and previous discoveries, especially for the
purpose of developing bibliometric indicators for research evaluations. The fundamental subjects, such as the differences in
citation impact between journal and book
literature but also between edited and authored books, or the differences between
the ageing of periodical and monographic literature, need to be clarified to lay a
foundation for bibliometric studies based
on book publications. Recently, the bibliometric team of the Centre for Research
& Development Monitoring (ECOOM),
KU Leuven launched a research project
to achieve a better understanding of communication patterns in different publication types and the applicability of the BKCI
for the use in both informetric studies and
research evaluation. In a series of studies the teams aims at answering questions
that have been addressed already in earlier
studies (e.g., Adams & Testa, 2011) or that
emerged during the analysis of the structure and the features of the database. In particular, such questions refer among others
to subject related peculiarities and differences in response time as reflected by citations. In this context the authors discussed
not only subject-specific citation patterns
of edited and authored books in comparison with those of journals literature, but
also the ageing pattern and the stability of
their citation distributions (Chi et al., 2015;
Glänzel & Chi, 2015). In these papers, the
authors probed the complete 2005 volume
of the WoS Core collection database including the three journal databases Science
Citation Index Expanded (SCIE), Social Sciences Citation Index (SSCI) and Arts & Humanities Citation Index (A&HCI) as well as
the BKCI, allowing a period of nine years
for studying short- and medium-term his-
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books from their different formats such as
edited or authored volumes result in more
complex citation patterns than found in
journals. These studies show that advanced
models and indicators also work for books,
such as the method of Characteristic Scores
and Scales (Glänzel & Schubert, 1988; Glänzel, 2007) – however, with some limitations.
The two studies investigated the ageing
patterns of periodical and monographic
literature using a “prospective” Price Index,
citation life-time and Markov (stopping)
times (cf. Glänzel, 1992). The “prospective”
Price Index expresses the share of citations
received in an initial period after publication (here three years) in those received in
a larger citation window (here nine years)
and may serve as a proxy for literature ageing in the mirror of citation processes. Figure 1 reveals that the correlation between
these ratios for books and journals is practically zero, showing that the two groups are
completely different in terms of their ageing processes. On the other hand, the correlation between the corresponding ratios
of edited and authored books proved also
low (r = 0.110). This substantiates that citation processes of books are more complex
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tories. A modified Leuven-Budapest classification scheme, originally introduced by
Glänzel and Schubert (2003) is designed as
a two-level hierarchic system on the basis
of the WoS subject categories. The authors
decided to use only citation indicators for
complete books in order to avoid biased
indicators or otherwise incomplete or distorted results as mentioned above.
The authors tend to discover the fundamental citation characteristics of periodical
and monographic literature and investigate
the differences between these two groups,
for a better understanding to incorporate
the new type of analysed objects into bibliometric studies. The results of these studies
indicate a clear boundary between the two
groups in terms of the ageing of periodical
and monographic literature. The differences between books and journals are obvious, but the ageing of books is balanced
between subjects. The differences between
edited and authored books in terms of the
9-year citation impact are not so impressive
as the other group books and journals. Nevertheless, their disparities in ageing ratios
are more evident than those of citation impact. The heterogeneous characteristics of
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Figure 1. Scatter plot of “prospective” Price Index of subfields in the BKCI vs. SCIE/SSCI/AHCI.
[Data sourced from Thomson Reuters Web of Science Core Collection]
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Field C: Chemistry; Field Y: Social Sciences I (General, Regional & Community Issues); Field E: Engineering
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Figure 3. Stopping-times for first citations with respect to all citations received after 9 years
[Data sourced from Thomson Reuters Web of Science Core Collection]
Field C: Chemistry; Field Y: Social Sciences I (General, Regional & Community Issues); Field E: Engineering
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as these apparently depend on more factors than in the case of journal literature.
Notably ageing seems not to be principally
characterised by subject-specific peculiarities. Books are thus more heterogeneous
information sources and addressed to more
heterogeneous target groups than journals
(and possibly proceedings).
The life-time approach shows that the maturing and decline process of books measured
by citations in the natural and applied science
is slower than that of articles. Consequently,
their impact lasts longer. This is in contrast
to the coincident curves in the social sciences (see Figure 2). While the life-time curve is
based on all citations, the Markov-time approach only counts the year of first citation
independently of how many citations are received in that year. Figure 3 reveals some additional aspects and differentiates the obtained
picture. The chemistry and engineering sciences also have similar patterns of stoppingtime for both document types during the first
nine years. By contrast, stopping-times for
journal literature in the social sciences are
comparable with engineering, while those of
books seem to obey their own rules.
The differences among fields are also revealed by the results of the above two studies.
It is not surprising to see that the social sciences and humanities have the largest increase
of both the coverage and citation impact in
the BKCI compared to journal literature in
the other databases of the WoS. By contrast,
the life sciences have the most similar impact
between books and journals. Compared to
other sciences, technical sciences have relatively moderate characteristics in different
perspectives. Some boundaries as mentioned
above between sciences and social sciences,
e.g., the maturing and decline process or the
impact, have been found by the life-time and
stopping-time analysis.

FURTHER RESEARCH
Apart from the issues mentioned at the
outset, e.g., concerning data coverage and

quality, the lacking information on author
affiliation and the resulting impossibility
to apply citation counts to the chapter level, further issues behind the scenes such as
fractional citation counts, “citing-side normalisation” (Zitt & Small, 2008), “a-priori
normalisation” (Glänzel et al., 2011) or the
so-called “source normalisation” (Moed,
2010) raised by Gorraiz et al. (2013) are
worthwhile of being discussed and studied.
The present two studies may have minor
influence from this perspective because
their intention was not to compare citation impact across fields but to compare
subject-specific citation patterns between
journals and books. However, it is still a
crucial issue to be considered and taken
into account while comparing the citations
from different types of sources. It is known
that the “propensity to cite”, which is the
number of total references in a given time
window, basically differs among document
types, e.g., letters, articles and reviews, as
well as across disciplines. This effect might
be even larger between publication types
like journal article, monograph and edited
book and subject-specific factors might superpose it but possibly in a different manner – as we have seen in the two studies.
Nevertheless, coping with this heterogeneity of book literature is certainly necessary to build reliable and standardisable
indicators for bibliometric use. To tackle
this issue, the citations from BKCI and other WoS collections to a given field unit may
need to be distinguished and then aggregated separately. The large overlap among
the book, proceedings and journal databases (cf. Gorraiz et al., 2013) would definitely
increase the difficulty of the analysis. Besides, the low rate of reference information
provided by the BKCI currently obstructs
the normalisation process as it is commonly applied in the journal literature. Pointing out these realistic considerations waiting to be handled, we thereby highlight the
new stage of applying bibliometric studies
to monographic literature and its open
questions for further studies.
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