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The question of how to build “productivity” indicators is linked to the
notion of co-authorship.

« Two characteristics of ‘big science’ are massive funding and team
work.
PRICE, Little Science — Big Science, 1963

e Economic factors are one of the main determinants of collaboration.
BRAUN & GLANZEL, Scientometrics, 1996

 Besides the economic factors, intra-scientific factors, notably
changing communication patterns and increasing mobility of
scientists, influence collaboration.
BEAVER & ROSEN, Scientometrics, 1978, 1979
LUUKKONEN ET AL., Science, Technology & Human Values, 1992



Involvement in research is manifested by authorship and by what is
called sub-authorship.
PATEL, Social Science Information, 1973

A major part of collaboration is not acknowledged either through a
proper acknowledgement or through co-authorship.
LAUDEL, Research Evaluation, 2001

Also Katz & Martin have found many cases of collaboration that are
not ‘consummated’ in co-authored papers.
KAtz & MARTIN, Research Policy, 1997

The phenomenon described by Laudel and Katz & Martin rather
applies to intramural collaboration. Extramural collaboration,
notably international collaboration is usually well acknowledged.
GLANZEL & ScHUBERT, Hdb Quantitative S&T Research, 2004



18 purposes for which people collaborate according to Beaver (2001)

Access to expertise.
Access to equipment, resources, or “stuff” one doesn’t have.
Improve access to funds.
To obtain prestige or visibility; for professional advancement.
Efficiency: multiplies hands and minds; easier to learn the tacit knowledge that goes with a
technique.
6. To make progress more rapidly.
7. To tackle “bigger” problems (more important, more comprehensive, more difficult, global).
8. To enhance productivity.
9. To get to know people, to create a network, like an “invisible college”.
10. To retool, learn new skills or techniques, usually to break into a new field, subfield, or problem.
11. To satisfy curiosity, intellectual interest.
12. To share the excitement of an area with other people.
13. To find flaws more efficiently, reduce errors and mistakes.
14. To keep one more focussed on research, because others are counting on one to do so.
15. To reduce isolation, and to recharge one’s energy and excitement.
16. To educate (a student, graduate student, or, oneself)
17. To advance knowledge and learning.
18. For fun, amusement, and pleasure.

g weN =

BEAVER, Scientometrics, 2001
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Kretschmer has analysed aspects of social stratification in scientific
collaboration at the micro level:

Extramural collaboration reflects similarity of social status whereas
intramural collaboration rather shows differences of the social status of
co-authors.

KRETSCHMER, Scientometrics, 1994
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Aggregation levels used in co-publication studies:

¢ individual authors
 intramural collaboration

« institutional collaboration

o extramural domestic

« international collaboration

e multi-national collaboration
« collaboration between sectors
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—= Collaboration at the micro level =

The easiest way to measure collaboration is the (expected) number of
co-authors CC := E(X), where the r.v. X describes co-authorship.
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Its sample estimate:

k
CcC=1- [Zf,-/i] /n
Properties: CC < 1— 1/E(X)

Example: CC=1— % (shifted negative binomial distribution).

AJIFERUKE ET AL., Scientometrics, 1988



Intensifying co-authorship
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Intensifying co-authorship

Evolution of the distribution of co-authors in ‘Chemistry’
GLANZEL, Library Trends, 2001
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Intensifying co-authorship
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A co-author’s contribution

How to measure “productivity” in the light of collaboration?
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How to measure “productivity” in the light of collaboration?

Fractionation models of publication counting for a paper with n
co-authors:
 Author ‘credits’ w; = 1for all 1 < i < n. [equal credits]

. o > wi=1land Vi, j: w; = w; [equal credits]
o > w;=1and 3i,j: w; # w; [allowing for the order of co-authors]
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Further developements and applications:

PRICE & BEAVER, American Psychologist, 1966

VINKLER, Scientometrics, 1993

WINsTON, Journal of Counseling and Development, 1985
LukoviTs & VINKLER, Social Indicators Research, 1995
VAN Hooyponk, JASIST, 1997

GAUFFRIAU ET AL., Scientometrics, 2001
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Does co-authorship increase productivity?

The relation between collaboration and productivity has first been
studied by Beaver and Rosen in 1979.

= The authors analysed scientific papers of the French elite in the
early 18" century, and concluded that collaboration is associated
with higher productivity.
BEAVER & ROSEN, Scientometrics, 1979
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In more recent papers on scientific collaboration in four science fields it
has been shown that “team work” exhibits higher productivity than single
authorship but beyond a field-characteristic threshold, productivity
distinctly decreases with growing co-operativity.

BRAUN ET AL., Scientometrics, 2001
GLANZEL, Library Trends, 2002

13/37



Co-authorship and productivity

Plot of average productivity vs. average co-operativity
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Measures of co-authorship and research collaboration

e Number and share of co-authored papers in all papers. (Sensitive to
the size of the publication output of the person/unit/country)

 Share of papers with a given partner in all co-authored papers.

e Further specification possible, e.g., based on intramural, extramural,
domestic, international or inter-sectoral co-authorship.

* Salton’s (cosine) measure as an indicator of collaboration strength:

pij
N

where pj; is the number of joint papers and pj(p;) the number of all
papers of the two units.

I‘,'j:
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Egocentric vs. global networks

Egocentric network of an author allowing conclusions on the role of co-authors
(Pajek — Kamada-Kawai layout)

Data source: Thomson Reuters Web of Knowledge
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Egocentric vs. global networks

The micro structure of the collaboration network in scientometrics (1978-2004)
according to Hou et al. (2008)
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Hou ET AL., Scientometrics, 2008

GLANZEL, Scientific collaboration, Yerevan, 2014 17/37



= Co-authorship at the meso and macro level =

Egocentric network at the macro level: International co-publication links of Spain in

cardiology in 2000-2008 based on Salton’s measure
(dotted line r > 0.01, solid line r > 0.025)

& BoLANOs-PizARRO, Scientometrics, 2010
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Co-authorship at the meso and macro level

Global collaboration network in cardiology (2000-2008) using Pajek
(Kamada-Kawai layout)

BoLARNOs-Pi1zARRO, Scientometrics, 2010
GLANZEL, Scientific collaboration, Yerevan, 2014 19/37



= Intensifying international collaboration =

World co-authorship network in all fields combined in 1980

(dotted line r > 0.01, solid line r > 0.025, thick line r > 0.05 according to Salton’s measure)

GLANZEL & ScHUBERT, Hdb Quantitative S&T Research, 2004
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Intensifying international collaboration

World co-authorship network in all fields combined in 2000

solid line r > 0.025, thick line r > 0.05 according to Salton’s measure)

)

GLANZEL & ScHUBERT, Hdb Quantitative S&T Research, 2004
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The role of multinational collaboration

Share of countries involved in international publications
(1980 — dark, 1990 — grey, 2000 — light)
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Collaboration at the meso level

Collaboration network at the meso level (2004-2008)
(left: biomedical engineering, right: geography)
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GLANZEL & THus, ISSI Newsletter, 2011
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Collaboration across sectors

Evolution of scientific collaboration across sectors (examples)
(U = Univ/HE, N = Non-univ academic, | - Industry)

Finland
1983 1993 2003

Hungary
1983 1993 2003

@ GLANZEL & SCHLEMMER, Scientometrics, 2007
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1. Publication profiles

Four basic paradigmatic patterns in publication profiles can be
distinguished.

I. the ‘western model’, that is, the characteristic pattern of the
developed Western countries with clinical medicine and biomedical
research as dominating fields,

[l. the characteristic pattern of the former socialist countries, present
Economies in Transition and China with excessive activity in
chemistry and physics

I1I. the ‘bio environmental model’, that is, the pattern most typical for
developing and more ‘natural’ countries (e.g., Australia, or South
Africa) with biology and earth and space sciences in the main focus,

IV. the ‘Japanese model’, now also typical for other developed Asian
economies with engineering and chemistry being predominant.

25/37



In the analysis of the deviation of the relative specialisation of
international publications from domestic ones, the following four cases

occurred.
1. No significant deviation between the two profiles in the country;
2. Increase of national characteristics through international
co-publications;
3. Weakened national characteristics in international papers;

4. Deviation, which cannot be classified in any other category.

26/37



In order to measure publication profiles, two important indicators of
specialisation are in use, the Activity Index (Al) (a version of the
economists’ Comparative Advantage Index) and its derivative the Relative
Specialisation Index (RS = (Al — 1)/(Al+ 1).

FRAME, Interciencia, 1977,
SCHUBERT & BRAUN, Scientometrics, 1986

Al — the world share of the given unit in publications in the given field

the overall world share of the given unit in publications ’

or, equivalently,

__ the share of the given field in the publications of the given unit

Al =

the share of the given field in the world total of publications
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The effect of international collaboration

RSI based on eight major science fields in 1995/1996 (Case 1-3)
(thin line: world standard, dotted line: domestic papers, solid line: international papers)
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2. Citation Impact

Collaboration, in general, and international collaboration, in particular,
results generally in higher citation impact than non-collaborative
research (at all levels of aggregation).

e Collaboration does not essentially increase author self-citations.
GLANZEL & THys, Scientometrics, 2004

 The strength of collaboration links has not much effect on the
citation impact.
GLANZEL & SCHUBERT, Scientometrics, 2001
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== Collaboration links that exhibit higher citation impact than
non-collaborative papers are called hot links, those that attract
lower impact are called cool links.
GLANZEL & SCHUBERT, Scientometrics, 2001

o Hot links are more frequent than cool links.
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The effect of international collaboration

Relationship between number of co-authors and mean citation rate controlling
for international collaboration

14

y = 0.927x + 0.469
2 R®=0.964
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PERSSON ET AL., Scientometrics, 2004

GLANZEL, Scientific collaboration, Yerevan, 2014 30/37



The effect of international collaboration

Mean citation rate of domestic and internationally
co-authored publications
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The effect of international collaboration

RCR of domestic vs. international papers in 1995/1996 with 3-year cites (Type 1-1V)
(thin line: world standard, dotted line: domestic papers, solid line: international papers)
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The effect of international collaboration

Scatter plot between relative citation eminence and Salton’s measure
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The effect of international collaboration

Plot of conditional mean citation rate vs. number of co-authors

(10-year citation window)
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The effect of international collaboration

Plot of mean share of self-citations vs. number of co-authors
(10-year citation window)
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The other side of the coin

Co-authorship can become uncoupled from regular communication
processes:

o Mechanisms of funding and professional advancement might
indirectly foster strategic co-authorship.
Strategic co-authorship can be used in the hope of starting with
advantages and of easier achieving success.

Honorific authorship and hyper-authorship or even “mandatory”
co-authorship are expression of such strategies.

Recently administrative steps have been taken by the
editor-of-chiefs of the Science to reduce exaggerate co-authorship.

CRONIN, JASIST, 2001, 2003
PERSSON & GLANZEL, Scientometrics, 2013
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Thank you very much for your attention.
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