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1. Introduction

Today, “networking”, “clusters’ and “agglomeration effects’ are catchwords in the
regional science literature. Networking is particularly important in the context of
innovation and knowledge creation. Therefore, it seems logical to apply the network
concept aso to the explanation of the creation of knowledge in the field of regiona
science itself. From the Golden Anniversary Issue of the Papers in Regional Science we
can learn that the geographical distribution of authors in this journal shows an uneven
distribution over space which changes over time (Florax and Plane, 2004). In the period
1955-1964 84% of the pages were written by authors from the US This figure has
declined to 38% for the most recent period 1995-2003. The share of Europe increases
over time. In the early years the countries from Central and Eastern Europe and the
former USSR were large producers, whereas in later periods countries from Western
Europe dominate. The Golden Anniversary Issue of the Papersin Regional Science gives
a global sketch of the worldwide development of regiona science over about half a
century.

In this paper we will try to shed light on the structure of regional science in Europe.
Within the worldwide Regional Science Association International (RSAI), the European
Regional Science Association (ERSA) has a prominent position. About 46% of the 1637
members of RSAI in 2003 are European residents, whereas the U.S and Japan each have
24% of the RSAl-members. Within Europe ERSA has 18 sections that cover substantially
more countries, because some sections are based on a common language. Because only a
small proportion of the members of sections are aso members of RSAI, we may conclude
that the field of regional science in Europe consists of a large group of scientists living in
nearly all European countries. The annual ERSA congresses are the single most important
regional science activity in Europe. Therefore, the CD-ROM’ swith information of the six
ERSA conferernces over the period 1998 — 2003 are useful sources of information to
analyze the structure of regional science in Europe. This is of interest from both an
academic and an organizational point of view. The academic question deals with insight
in the spatia aspects of the creation and diffusion of knowledge in regional science. The
organizational angle is relevant for the selection of future congress sites and may help
local organizers attract participants and reduce uncertainty with respect to the expected
number of participants. That both aspects are relevant is confirmed by both authors’ own
observation as academics and as member of Organizing Committees at the local as well
as at the European level.

We will use the information on the CD-ROM’s to investigate the presence of
“networking”, “clusters’ and “agglomeration effects’ in two ways. conference
participation and co-authorship. We will start with an analysis of the geographical
distribution of the participants. In this context we will also pay attention to the question to
what extend the numbers and geographical distribution of the participants are influenced
by the conference location. We assume that distance and the attractiveness of the
conference location are important explanatory determinants of conference participation
behavior. Furthermore, we will analyze the existence of a participation network by
looking at repeated attendance o the conference by the same people.

! Figures obtained from RSAI Executive Director Graham Clark on July 5, 2003.
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The second way in which we will try to detect the role of networking in regional science
is the analysis of coauthorship of the papers presented at the before mentioned
conferences. In the literature several studies can be found that deal with ceauthorship.
These studies mainly deal with the explanation of rising incidence of co-authorship over
time and with the effect of co-authorship on the quality of the publications. Most of the
existing studies are based on the andysis of articles in prominent journals in the field
whereas our analysis is based on conference papers. This may influence the results, as
Medoff (2003) argues that the decision to collaborate may be endogenous with the type
of publication. Among the explanatory arguments for increasing co-authorship are the
growing stock of knowledge, the increasing complexity of the problems to be analyzed,
the strong increase in the use of specialized quantitative methods by means of computers
and strategic behavior of authors. These factors are most likely also relevant for the
explanation of coauthorship in regiona science, but until now we are not aware of any
studies that analyze the determinants of co-authorship in regional science or related fields
as geography, planning or regional and urban economics. The only figure we found about
co-authorship in regiona science is in the Golden Anniversary Issue of the Papersin
Regional Science (Florax and Plane, 2004, Table 3). For the papers published in this
journa the average number of author’s increases from 1.2 for the period 19551964 to 1.7
for the period 1985-1994 and to 1.8 for the period 1995-2003. If these figures are
representative for regiona science in genera, the number of co-authors in regiona
science is higher than in economics in general, where the average number of co-authors
in three prominent economic journals equals 1,5 by the mid 1990s (Laband and Tollison,
2000, p.635). The latter study also provides some evidence that co-authorship occurs
more often in urban and regional economics.

A factor largely neglected in the existing literature on co-authorship is the spatial
dimension. In this paper about co-authorship in regiona science we will explicitly pay
attention to spatia factors like: the role of distance and the presence of agglomeration
effects, clusters and networks in the decision to cooperate with other authors. Can we
identify spatial concentrations of locations of authors? Do authors in these locations
mostly cooperate with each other or with authors in other locations? Are the contacts
national of international? By means of formal methods for the analysis of networks we
are able to identify to what extent there exists cooperation between countries, cities and
individual authors. We canalso detect how countries, cities and authors are connected
directly or indirectly to each other and, therefore, form publication networks. The formal
analysis permits also the identification of the most important nodes in the networks in
terms of centrality. In this way we are able to detect which countries, cities and even
authorsform the centers of the network of regional science in Europe.

In the next section we will discuss the theory and methodology of the spatial dimension
of conference participaion and co-authorship. This will lead to a series of hypothesis
with explicit attention to spatial arguments. In section 3 empirical results will be
presented about the geographical distribution the participants with specific attention to
the role of distance. h section 4 a detailed anaysis of coauthorship of the papers
presented at these conferences will be provided. In these sections networks of countries,
cities and individual authors will be identified. The paper ends with a section that
summarizes the results and formulates conclusions relevant for the spreading of
knowledge in regional science and leads to recommendations for future ERSA
congresses.



2. Theory and methodology for the analysis of the spatial dimension of
conference participation and co-author ship

In this section we will pay attention to theoretical notions and the methodology for the
analysis of the spatial concentration of regiona scientist and the identification of the
determinants of conference participation and of spatial networks based on coauthorship.
Furthermore, the data used in the empirical analysis will be described.

The spatial dimension of conference participation

One of the goals of this paper is to identify spatia concentrations in the production of
regional science research As mentioned in the introduction, in the Golden Anniversary
Issue of the Papersin Regional Science, the geographical distribution of authors in this
journal shows an uneven distribution over space which changes over time (Florax and
Plane, 2004). For the identification of possible clusters and/or agglomeration an analysis
at the city level might be more appropriate than at the country level, because of the large
spatial scale and associated spatial heterogeneity. In the Golden Anniversary Issue Florax
and Plane aready made a start with an anaysis a the cities level by presenting a
worldwide top 25 of cities with a high share in author-pages publishedin PIRS From
this worldwide analysis we can aready get a first impression of the most important
European cities in regional science (see table 1). Over the total period we see Amsterdam,
London, Rotterdam and Stockholm in North-west Europe and Warsaw, Vienna and
Budapest in central and Eastern Europe as cities with a high concentration of regiorel
science production. When we look at the most recent period we see the Spanish cities
Barcelona and Zaragoza in top positions. Another representative of Southern Europe is
Milan. Groningen, Helsinki and Glasgow are located close to the overall top citiesin
Northwest Europe.

In section 3 of this paper the geographical distribution of the participants of the last six
ERSA congresses will be analyzed. When a large share of the participants originates from
a certain country or city this may indicate that this is a center of regiona science.
However, because conference attendance costs time and money we may expect that there
is distance decay. It seems likely that a relative large share of the participant originate
from the city or country where the congress is organized. We will explicitly test for this
by including distance as an explanatory variable in a binary logit model for participation
in a particular conference. In this respect we will distinguish between frequent and
occasional participants in ERSA-congresses. Frequent participants may be less sensitive
to distance because they may attempt to maintain there networks irrespective of the
location of the conference. Frequent participants also have more accumulated knowledge
of the value of attending ERSA conferences than occasional participants. It is also
possible that some occasiona participants attend an ERSA conference only once when it
is organized in their home country or city because regiona science is not their main
academic field.



Table 1. Ranking of European cities in the worldwide top 25 according to author-pages

published
Rank | 1955-1964 | 1965-1974 | 1975-1984 | 1985-1994 | 1995-2003 | 1955-2003
1 | Zagreb London Amsterdam | Liverpool Barcelona Amsterdam
2 | Warsaw Warsaw Stockholm | Vienna Zaragoza London
3 | Athens Maoscow Rotterdam Ume? Amsterdam | Rotterdam
4 | Barcelona | Geneva Vienna Amsterdam | London Stockholm
5 Budapest | Laxenburg | Eindhoven | Groningen | Warsaw
6 Paris Munich Milan Helsinki Vienna
7 Budapest Stockholm | Glasgow Budapest
8 Karlsruhe Athens Milan
9 Leeds Groningen
10 Laxenburg
11 Paris
12 Madrid
13 Florence

Source: Florax and Plane (2004), Table 7, p. 20.

Analysis of co-authorship

Since the beginning of the sixties there has been a rising inciderce of co-authorship in
many academic disciplines This has led to a growing body of studies in which this
phenomenon is analyzed. A notable example is a recent article by Laband and Tollison
(2000). They focus on the anaysis of co-authorship in economics, but aso make a
comparison with other disciplines like biology. To our knowledge there has been no
study of co-authorship in the specific field of regiona science, regional economics or
economic geography. The only exception is, as mentioned in the introduction, the
publication by Florax and Plane (2004) in which some very general statistics are reported.
Some additional information can be obtained from sudies of co-authorship in economics
that take explicitly into account JEL code, where JEL code 900 represents urban and
regional economics (but also welfare programs and consumer economics). This may shed
some light on co-authorship in regional science Before we will summarize the results of
this empirical work we will give an overview of some general trends in co-authorship and
will discuss theoretica arguments that may encourage or discourage coauthorship
mainly on the basis of the existing literature dealing with the economic discipline. Finally
we will pay attention to another spatial aspect of co-authorship, viz. the physical distance
between co-authors as an explanatory variable for joint work Until now also this spatial
dimension of co-authorship has hardly got any attention as explanatory variable, besides
in the studies by Laband and Tollison (2000), Hamermesh and Oster (2002) and some

basic statistics in the Golden Anniversary Issue of the Papers in Regional Science (Florax
and Plane, 2004).

Laband and Tollison (2000) show that while in the fifties only 10% of the papers
published in three pominent economics journals (American Economic Review, Journal
of Political Economy and Quarterly Journal of Economics) are co-authored; the share of
multi-authored papers has gone up to 70% in the nineties of the previous century. This
trend is confirmed by Hudson (1996) in an anaysis of eight leading journas and for
regional science by Florax and Plane (2004) . Several attempts have been made to explain
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this trend. McDowell and Melvin (1983) provide the argument of speciaization. The
enormous growth in the stock of knowledge in economics over time made it necessary for
individual researcher to specialize. The nowadays complex problems of the functioning
of regions can only adequately be dealt with by combining the complimentary knowledge
of specialists. This argument is based upon Adam Smith’s fundamental observation of
divison of labor. Hudson (1996) links the argument of complementarities also to
technological factors. In the sixties the introduction of the mainframe computer
stimulated the use of statistical and econometric methods in publications in quantitative
economic research. This trend is further enhanced by the introduction of the persond
computer in the eighties together with the increasing availability of more and more
statistical software packages. Hudson finds support for the technical explanation by
showing that the rise in multi-authorship in the Economic History Review is much more
modest: the incidence of multi-authorship increased from 4% in the period 1950-1965 to
12% in the period 1974-1993. Economic history is clearly less quantitative and technical
than economics as a whole.

Hudson (1996) argues that besides from harnessing skill complementarities the gains
from collaborative work might result adso “from a sort of synergy where multiple
contributors develop ideas that none would have developed on his or her own. Synergy
differs from skill complimentarily in the sense that it can exist between individuals with
very similar skill sets. When collaborative work draws upon such complementarities and
synergies, it is most likely to represent a gain in knowledge in the economics profession.”
As a result one may expect that papers with more authors have a higher quality than
single-authored papers. Although quality can be measured in different ways, the
acceptance rate of a journal and the number of citations of a published article seem to be
arelevant indicator. However, from studies by Laband and Tollison (2000), Durden and
Gaynor (1997ab), Medoff (2003), Sauer (1988) and Barnett et a. (1988) we may
tentatively conclude that there is no convincing evidence that multiple authorship
increases the quality of research output. Besides higher quality work there might be other
reasons for collaboration.

Barnett et a. (1988) find empirical support for other causes of increasing ccauthorship.
They suggest that multiple-authorship might be the result of the increasing importance of
the publication output for an individual’s career pattern. Co-authorship leads to longer
lists of publications and is a method for risk-spreading. The rejection of a manuscript by
journals is often hard to predict and contains a substantial random element. When through
collaboration n authors produce p papers the risk of rejection can be substantially lower
than when p'n single authored papers are submitted. Co-authorship becomes even more
attractive when through synergistic effects it leads to the production of more papers than
the total production of each researcher separately. Medoff (2003) labels this as the output
effect. Medoff also suggest that collaboration can be practiced for consumption reasons.
Working with co-authors offers opportunities for friendship and camaraderie and is a way
to escape from working in academic isolation where much academic work is of an
independent solitary nature. Of course this argument applies in particular to the data we
will use, because travel opportunities are amost by definition related to conference
participation.

Besides possible advantages of collaboration there must also be disadvantages. Otherwise
everyone would be collaborative and the number of collaborators would be very large.
Hudson (1996) mentions three disadvantages. First, collaborating scholars have to
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compromise on the text. Especidly more than two authors may even prevent the
dissemination of innovative ideas when not al co-authors can be convinced. A second
disadvantage of multi-authored papers is the imposed cost of organization and
communication (transaction cost). Due to the recent developments in ICT the burden of
this cost might have been reduced, but it still exists. A fina disadvantage is that
collaboration is primarily undertaken to increase the length of the list of publication in the
curriculum vitae. As Medoff (2003) argues some authers may supply less effort (shirk) or
only make minor or insignificant contributions to the research project (free-riders). This
may increase the number of papers but at the same time reduce the quality of the
publications.

Co-authorship in the discipline of regional science

As mentioning earlier in this section in absence of specific studies on coauthorship in the
field or regiona science we may get some idea from studies that explicitly pay attention
to coauthorship in economics for JEL code 900 representing urban and regiona
economics (but also welfare programs and consumer economics). Laband and Tollison
(2000) report that JEL code 900 shows a relatively high level of co-authored papers
(coefficient significant at the 10% level). However, five of the ten other JEL codes show
higher rates of co-authorship with higher significance levels. It seems that this is partly
due to the rather quantitative nature of the work in this field. However, when indicators
for the quantitative nature of the field are added to the nodel in the form of variables
reflecting the presence of equations, tables, figures and appendices, the high degree of co-
authorship disappears for most fields. However, the papers in JEL code 900 with urban
and regiona economics remains to show a high degree of co-authorship when controlled
for the quantitative nature. The only exception is the modd that controls for the number
of tables where the JEL-code 900 becomes insignificant. This result may indicate that in
the field of urban and regiona economics co-authorship happens more frequently. A
possible explanation for more co-authorship in JEL 900 might be the multidisciplinary
orientation and comparative aspects of the work in this field that may require
collaboration of authors from various disciplines. The results of Laband and Tollison are
based on a very long time period of only three journas. Piette and Ross (1992) use data
for 15 economic journals of only three years (1984, 1985 and 1986) and find that the
number of co-authorsin JEL 900 does nat differ from the reference group where three of
the ten JEL codes show significantly higher and also three JEL codes show significantly
lower coauthorship than the reference group.

The gpatial dimension of co-authorship

Until now the spatial dimension of co-authorship has hardly received any attention as
explanatory variable. Exceptions are the studies by Laband and Tollison (2000),
Hamermesh and Oster (2002), and Florax and Plane (2004). Laband and Collision (2000,
p.644) try to identify the factors that determine whether or not co-authors are working at
different locations. Given the dramatically falen cost of communication over time and
the easy use of electronic communication media they expect that this phenomenon
increases over time and this hypothesis is confirmed by a geometrically increasing time
trend that is statistically highly significant. Another result worth noting is that females are
less likely than male economist to engage in long distance scholarly team production
athough females in genera are significantly more likely to participate in teamwork. A
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possible explanation might be that teamwork with colleagues at other locations il
requires a substantial amount of travel which is not attractive for females that often work
part time or take care of children.

One might expect that in the field of regiona and urban economics interregiona
cooperation might be more likely, for instance for comparative research requiring
detailed knowledge of regions and cities, than in non-spatial fields. However, this
hypothesis is not confirmed by Laband and Collison. In contrast, JEL code 900 which
includes urban and regional economics, is the only field with a negative (athough
insignificant) coefficient, implying that cooperation by authors from different locations is
less likely. Only authors in business administration and finance (JEL code 500) and in
agriculture and natural resources (JEL code 700) are significantly more likely to work
together with someone in another location. Hamermesh and Oster (2002) use the location
of co-authors in order to test to what extend the extra cost of working with a distant co-
author pays off in form of a higher quality paper. Higher qudlity is operationalized as the
number of citations. Due to the technical improvements resulting in lower cost of distant
cooperation they expect that the distant cooperation results in higher quality research but
that this difference will diminish over time. However, they find that distant cooperation
does not at al lead to high quality research. They conclude that distant cooperation is
mainly driven by consumption effects. This view is supported by evidence obtained in
personal communication of Hamermesh and Oster with the authors in the sample.
Although a lot of coauthors have indeed been spatially separated for more than fifty
miles for various years, they have often been friends in the past. The present paper is the
first joint paper of the authors after having met each other for amost 20 years mainly at
ERSA conferences and in ERSA organizational bodies. Without this we probably never
would have started this paper. Working together facilitates enjoyable research activities
and is a way to remain in contact with old friends and thus to maintain the persona
network. In the contex of our analysis of conference data this may be even a stronger
explanatory argument. Attending a conference with a joint paper is a good occasion to
meet again and continue working on a paper. At conferences draft papers can be
presented that will not always lead to a journal publication, for instance when the long
distance cooperation turns out to be cumbersome. Therefore, we expect that co-
authorship over long distances is more likely with the conference papers we analyze than
in the case of journa articles.

The dataset

For our empirical analysis we use information about the annual European Congress of the
Regional Science Association. We will use the acronym ERSA to refer to these
congresses. Since 1996 the organizers of the congresses have published a subset of the
papers presented at the conference in electronic form on CD-ROM. For the congress in
1998, the software and database system conf -vienna? has been developed and used for all

subsequent conferences.

This gives two potential sources for our analysis. On the one hand the content of the
databases of the various conferences, on the other hand the content of the CD-ROMSs.

2 See http://www.wu-wien.ac.at/usr/iir/mai er/conf - viennalconf -vienna.html for more
information on this system.
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Both sources offer advantages, but also have disadvantages. The database has the
advantage to provide very detailed information about the various conferences. One can
track the submitted abstracts and their authors, which abstracts have been accepted, who
have registered for the conference and who have actually participated in the event.
However, the various conference organizers used the database in very different ways.
Some used it only for abstract submission; others did not register whether a participant
actually checked in at the event. Moreover, the databases for the congresses 1999 and
2000 have been deleted from their respective servers and thus are not available for
analysis any more. The CD-ROMs have the advantage that they are an official product
derived from the conference. They give precise information about co-authorship, much
better than the database, where the co-authors are typically recorded at the abstract
submission stage. However, not all presentations at the conference are actually recorded
on the CD-ROM, since the deadline for papers to be included on the CD-ROM is
typicaly a few weeks before the congress and not al papers are available by this date.
So, the CD-ROM includes fewer presentations than are usualy given at the congress. On
the other hand, a paper may be on the CD-ROM, but may have been withdrawn from the
program in the last moment. Moreover, rot al co-authors mentioned on the CD-ROM
actually participate in the congress. Frequently, only one of the co-authors signs up at the
event to present the paper.

In our analysis we decided to use the CD-ROMSs as our basis of information. We did so
for two reasons: (1) because it alows us to look at more conferences than the other
information source, and (2) because the research question of co-authorship is of more
importance than the question of congress participation. However, one has to be aware of
the weaknesses of this dataset and take them into account when interpreting the results.
These weaknesses are, of course, more serious when we discuss conference participation.

We have used the information on the CD-ROMSs as the basis of our analysis. To be ade
to track participants over the years, we have identified them in the listings of the various
congresses based on name, affiliation, address and email address. This had to be done
manually; obviously a potential source of error. The chance for error is gobably higher
for participants from some countries that others. A participant from a country with non-
western script may transcribe her names differently from one year to the other and
therefore erroneoudly be treated as different individuals in our anaysis. The same
problem may occur for a participant from a country with the tradition of complex names,
like Spain and The Netherlands. In the latter country names like Van Dijk and De Graaf
are not always used in a consistent way. There too, the chance for missing an individual
from one year to the other may be higher.

In order to be able to compute distances between co-authors of papers and between

participants and congress locations, we have identified latitude and longitude of the
participant’s home locations. This has been done by use of the Geographic Names
Information System (GNIS; http://geonames.usgs.gov/) for locations in the US and the

GEOnet Names Server (GNS; http://earth-info.nga.mil/gng/html/index.html) for others.

On social network analysis

We will end this section with a brief description of the method of social network analysis
that we will use to identify the (spatial) networks of co-authorship. Social network
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analysis is a technique for displaying, characterizing, and analyzing relationships. It
builds on graph theory and combines it with concepts developed in sociology,
antropology, sociometrics, etc. (Scott, 1991). The roots of social network analysis go
back to the first half of the twentieth century. In recent years, it has received new
impulses through the development of new, user-friendly software like Ucinet, Netdraw,
Paek, or Mage. These programs make the techniques of sociad network anaysis easily
available to researchers and partly save them the tedious task of handling complex
relational data. The programs also make use of the graphical capabilities of today’s
computing environments.

As in graph theory, there are nodes and links. The nodes are connected by links, which
may be either directed — pointing in one direction, but not necessarily in the reverse one —
or undirected — always pointing in both directions. An undirected network may be used to
represent marriage (when A is married to B, by definition B is aso married to A), a
directed network may represent sympathy (when A likes B, B does not have to like A).
Since we will only deal with undirected networks in our empirical analysis, the following
discussion will only focus on undirected networks. One of the maor challanges of social
network analysis is the adequate definition of nodes and links.

The most straight forward application of social network anaysis is to plot a given
network. For alarge number of nodes and links, this raises the question of how the nodes
should be arranged so that the picture transports the intended message. A number of
algorithms (e.g., Kamada-Kawai, Fruchterman Reingold) exist for this task, but nodes
can also be arranged manually or according to geographical location. Different methods
for arranging the nodes create very different pictures for one and the same network.

Networks can be characterized in a number of ways. Examples are density of
connections, number of links originating/terminating at a certain node, subdivisions and
blocks of the network, centrality of nodes, linking of different parts of the network. For
an overview and a discussion of these concepts see e.g. Scott 1991, Hanneman 2001. We
will only deal with those measures that we will use in our paper.

Components are sub-networks of a network. A component contains only those nodes that
are directly or indirectly connected to al its other nodes. Nodes that are not directly or
indirectly linked to its nodes belong to another component. So, components are
fundamental divisions of networks. They can be used to identify different groupsin a
socia network.

The centrality of a node is another key concept of social network analysis. The search for
the most well known or most influential playersis typically operationalized by measuring
centrality. However, different concepts and measures of centrality exist. Degree
centrality is based on the number of direct connections a node has. This number of
connections is caled ,degree’ of that node. There are variants of degree centrality that
take into account not only the number of connections of the node, but also the degree of
those nodes it is directly connected to. Another concept of centrality is betweenness
centrality. It ,, measures the extent to which a particular point lies , between' the various
other points in the graph* (Scott, 1991, p. 89). A node may be connected only to few
other, but play a centra role in tieing the network together. Eigenvector centrality is
based upon the eigenvalues and eigenvectors of the whole interaction matrix of the
network. It is a concept of centrality that takes into account the full information in the
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interaction matrix. Because of this, however, it sometimes yields results that are different
to interpret.

3. Conferenceparticipation

In 2004 the 44"  European is taking place in the city of Porto in Portugal, whereas the
2005 congress will take place in Amsterdam in The Netherlands. When we take into
account the 45 ERSA congresses of which the location is known (see Appendix A), we
can conclude that the locations can be found in al parts of Europe from North to South
and East to West. A wide ring covers Dublin, Stockholm, Moskow, Istanbul and Lisbon.
The 45 congresses were hosted by 33 cities in 20 countries. In five countries the congress
has been twice, in Audria, Denmark, England, Italy, Hungary and Poland the congress
has been three times. The most popular countries are Germany that organized the
congress four times and The Netherlands, which next year organizes the congress for the
sixth time. Budapest, Krakow and Vienna are the most popular cities with three
congresses, whereas the seven cities Barcelona, Copenhagen, Groningen London, Rome,
The Hague and Zurichhosted the congress twice. When we compare the European cities
most active in publishing (Table 1) with the cities where ERSA congresses were hosted
we see that 13 European cities from this list hosted 24 of the 45 congresses. The annual
ERSA conferences most frequently take place in the well-known centers of regional
science in Europe. Over the six year period that we can analyse, ERSA congresses have
been held in very different parts of Europe. The conference locations where:

1998 Vienna, Austria 1999 Dublin, Ireland
2000 Barcelona, Spain 2001 Zagreb, Crodatia
2002 Dortmund, Germany 2003 Jyvéskyld, Finland

Viennaand Barcelona organized the congress for the third and second time, respectively .
The other cities were new location and besides Germany, these cities were located in
countries that had not hosted the congress before. In sum, there were 2588 participations
over the six years. As figure 1 shows, participation was lowest in Zagreb 2001 and
highest in Jyvaskyla, 2003. In 2003 the number of participants was only dightly higher
than in 2002 but more than double that of 2001 in Zagreh The breakdown by home
country of participants can be found in appendix 2. There seems to be a dight positive
time trend in participation at ERSA congresses and it seems that the distance of the
congress site to the centre of Europe does not have a strong impact on the number of
participations Whether this is indeed the case, will be analysed later.
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Figure 1. Number of participations per ERSA congress
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In Table 2 we disaggregate participation at the congresses by the country of residence of
the participants. The disaggegation by conference can be found in appendix 3. We see
that Spain is by far the most active country in terms of participation. Over 16 percent of
all participations are from this country. The Netherlands follow on second place with
9,5%. Next come United Kingdom and Italy.

Table 2. Top 10 countries - participations

Rank Country Participations Per cent
1 Spain 423 16,3%
2  The Netherlands 247 9,5%
3 United Kingdom 214 8,3%
4 ltay 210 8,1%
5 Germany 193 7,5%
6 Finland 128 5,0%
7 USA 103 4,0%
8 Audtria 100 3,9%
9  Turkey 90 3,5%
10 Russa 78 3,0%

Conference participants

When we aggregate over the conferences, we have to distinguish between participations
and participants. A number of 60 participations from a certain country may result from 60
individuals each participating in only one of the conferences, or in 10 persons
participating in al six. The 2588 participations over the six years that we analyze result
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from 1830 individuas. So, in average a person has participated in 1.41 congresses. We
cal this measure “index of participation”. When we calculate this index by country of
residence of the participants, we see marked differences. On the one hand, there are two
countries with an index value of three (Bosnia and Herzegovina, New Zealand), on the
other hand, 18 countries reach an index value of one, in most cases resulting from just
one participation over the six year period. These extreme values are typically the result of
very small numbers of participations from these countries.

More interesting are the countries with larger numbers of participations. Table 3 shows
the number of participants, number of participations, and the index of participation for the
countries with 60 or more participations between 1998 and 2003. The table is ordered by
the index of participation. We see that the representation of Austria, The Netherlands,
Finland, etc. at ERSA congresses results from a number of individuas visiting the
congresses repeatedly. A comparable level of representation from Germany, the UB,
Turkey, etc., on the other hand, is spread out over a larger number of individuals. From
these countries, different people visit ERSA congresses over time.

Table 3. Top 10 countries — participants versus participations

Country Participants Participations Index of Part.
Austria 62 100 1,61
The Netherlands 154 247 1,60
Finland 80 128 1,60
Russia 51 78 153
Switzerland 40 61 1,53
Sweden 51 76 1,49
United Kingdom 144 214 1,49
Ity 143 210 1,47
All countries 1830 2588 141
Spain 304 423 1,39
Portugal X 71 1,31
Turkey 69 0 1,30
USA 81 103 1,27
Germany 155 193 1,25

The difference between participations and participants leads only to a sightly different
top 10 (see table 4) list of participant by country than shown in Table 2 for participation.
Most notable is that Germany moves from place 5 to 2 indicating that German
participants do not attend the congress very frequently, as can aso be seen from the low
value of itsindex of participation (Table 3).
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Table 4. Top 10 countries — participants.

Rank Country Participants  Percent
1 Span 304 16,6%
2  Germany 155 8,5%
3 The Netherlands 154 84%
4  United Kingdom 144 7,9%
5 ltay 143 7,8%
6 USA 81 4,4%
7 Finland 80 4,4%
8 Turkey 69 3,8%
9 Audria 62 34%
10 Portugal 54 3,0%

The role of distance

Earlier we have raised the question whether distance matters in the participation in ERSA
conferences. Since the conference location changes from year to year, thisis an important
question. On the one hand it is important for ERSA because it may affect to what extent
its congresses are able to fulfill the role as a mediators of scientific exchange and
discussion in regiona science in Europe. On the other hand, it is adso an important
question for the conference organizers, because it tells them how sensitive participation is
and to what extent participants will come amost automatically to maintain their scientific
network or that they will have to attract new participants to the congress.

A first approach to the question of distance sensitivity is to look at the home country of
participants (appendix 3). Asit turns out, in four of the six congresses (Vienna, Dublin,
Barcelona, Jyvaskyld) the largest number of participants came from Spain. In Zagreb the
largest participation was from Italy, in Dortmund from Germany. So, only for two of the
congresses the largest participation was from the country where the congress was hosted.
Among them is Barcelona with over 34% participants from Spain and about 9% directly
from Barcelona (see figure 2).

This high percentage of participants from the conference city in this one case aso shows
up when we compute the average distance that participants of the various conferences
have travelled. As we see from figure 2 this number is the lowest for the Barcelona
congress and the largest for the one in Jyvaskyla. Overall there is some evidence that in
large countries like Spain and Germany the share of participations from the home country
is rather large when they organize the congress. It is aso clear that when the congress is
hosted by peripheral cities in Europe like Dublin and Jyvaskyla the average distance must
be higher.

14



Figure 2. Average distance of participations and % from congress city per ERSA
congress
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It is obvious from our analysis of participants and participations that different groups of
researchers meet at ERSA congresses. Some of them are regular participants attending
(amost) every year. Others attend for the first time and maybe only this one time. The
relative size of these groups, of caurse, has a strong impact on distance sengitivity.
Regular participants will probably attend the ERSA congresses irrespective of the
location and, therefore, be much less distance sensitive than one-time attendants. In table
5 we group al participants in the dataset by the number of congresses they have visited in
the six year period. As it turns out, over al six conferences 75% of the participants have
participated in only one conference. On average about half of the participants in a
congress are one-timers. Just 14 persons (0.8 % of all participants) have attended all six
CoNgresses.

Table 5. Share of participations by frequency of attendance.

1 part 2 part 3 part 4 part 5 part 6 part Part_prev
1998 254 (57%) 85 (19%) 55 (12%) 23(5%) 19 (4%) 14 (3%)
1999 216 (54%) 73 (18%) 51 (13%) 27(7%) 21 (5%) 14 (3%) 102 (25%)
2000 189 (48%) 83 (21%) 64 (16%) 26(7%) 20 (5%) 14 (4%) 97 (24%)
2001 113 (46%) 40 (16%) 39 (16%) 23(9%) 16 (7%) 14 (6%) 60 (24%)
2002 290 (53%) 126 (23%) 67 (12%) 24 4%) 23 (4%) 14 (3%) 79 (14%)
2003 322 (58%) 113 (21%) 60 (11%) 21(4%) 21 (4%) 14 (3%) 160 (29%)

The last column in table 5 shows that on average about one quarter of the participants of
one congress have also attended the previous congress. Figure 3 gives a visua impression
of the relation between conference participation in subsequent years. The square nodes
represent congresses, the round nodes participants. Lines represent participation in the
respective congress(es). Over the years we see interesting differences. The low level of
attendance at the Zagreb conference in 2001, for example, can mainly be attributed to
underrepresentation of occasional participants. The percentage of participants who
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attended one or two congresses was the lowest of all years for Zagreb. The small number
of attendants in Zagreb cause aso that the number of participants in Dortmund who aso
attended the previous congress is extremely low.

We can draw two preliminary conclusions from this analysis:

1. thereis obvioudy a differ ence between occasional and frequent attendants;

2. itisnot only distance from the locational center of regional scientists in Europe that
determines attendance, but also some difference in the attractivity of the conference
location.

We will test these hypotheses plus the earlier one of a positive time trend by estimating a
logit model of conference participation. We use all the persons in our dataset as sample
and specify a binary logit model of participation in a conference. When the person
attends, the dependent variable is one, otherwise zero. So, we have 10.980 (6 congresses
times 1830 participants) observations in the model. We use four sets of explanatory
variables:

1. an dternative specific constant (C);

2. four conference dummies (C99, C00, C01, C02) for the congresses 1999 to 2002. We
can use only four such dummies because we have to avoid perfect collinearity with
the alternative specific constant and with the time variable;

3. atime variable (TIME) which is zero for 1998, one for 1999, and so on.

4. Five distance variables. DIST is the distance in kilometers between the participant’s
work location and the location of the conference. DIST 2 is identical with DIST for
those participants who attended two or more of the six conferences, zero otherwise.
DIST_3 is defined the same way for three or more conferences, DIST_4 for four or
more, and DIST_5 for five or more. With this separation of the distance variable we
want to alow for differences in distance sensitivity between those groups of
attendants.

The upper pand of table 6 shows the results of the estimation for each congress
separately. In this step we can use only an alternative specific constant (C) and distance
(DIST) as variables. Numbers in parentheses are tvalues. We see that the distance effect
is significantly negative only in two of the six estimations. The aternative specific
constant is aways dsignificantly negative. Ther relative size reflects the number of
participants at the respective congress. As we can see from the corrected rho-square, the
quality of the model is not very good, particularly in those cases where the distance
parameter is insignificant.

16



Figure 3. Network relation between participants in subsequent congresses
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Table 6. Estimation results

1998 1999 5000 001 2000 | 2003
c 1,07 118 0,04 1,68 00l | 075
(-1546) | (-1522) | (1176) | (-1852) | (-1438) | (-9.45)
- 0,03 0,04 0,18 20,10 0025 | 004
122 | (168 | (539 | (-28) | (135 | (153
Corrrho2 0.9 0.4 0.26 043 012 02
Model 1 Model 2 Model 3 Model 4 Model5
- 1,27 119 103 1,03 1,10
2829 | (2657 | (1833 | (-1803) | (-1840)
oo i} B 20,20 0,20 024
289 | (28) | (318
0,28 0,28 032
00 - - 429 | (411) | (-440)
o1 . 085 0.9 0,93 099
(1168 | (1243 | (1187 | (-1212)
0,01 002
02 - - - (0.12) (0,29)
e 0.07 0,09 0,0630 0,06 0,06
(5,40) 6.77) (4.42) (4,17) (4,09)
- 0,04 0,04 20,04 0,04 012
(-430) | (-464) | (-456) | (-453) | (-836)
DIST 2 - . - - 020
(10,18)
DIST 3 - . - - 013
(4.01)
DIST 4 - - - - 056
(6,09)
DIST 5 - - - - 219
(8.23)
Com RhoZ | 0.2 023 0.23 03 028

The lower panel of Table 6 gives the results of the estimation of five specifications of the
model on the full dataset of all congresses together. Model 1 is the same modd as in the
upper part of the table®, but now for the full sample. It shows that in this case we find a
significant negative effect of distance. When we use the full dataset it allows for different
combinations of the above mentioned hypotheses. As we see from table 6, the
coefficients of al but one variable are significant. The one exception is C02, the dummy
for the 2002 conference (Dortmund). This means that the attractiveness of Dortmund as a
location of ERSA congressesis in the norm which is set by Viennaand Jyvaskyla as well
as the time trend.

% The variable TIME is constant when the model is estimated only for one conference.
Therefore, its coefficient cannot be identified.
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The estimation demonstrates a positive development for ERSA congresses. The time
variable is significantly positive in al model variants. When we include the conference
dummies, the significance of the time variable declines only dightly. The coefficients of
the conference dummies show that Dublin (C99), Barcelona (C00), and Zagreb (C01)
were less attractive as congress locations than the baseline, which is set by Vienna and
Jyvéaskyla @& well as the time trend. The relatively low level of attendance in Zagreb
shows up clearly in the parameter values of its conference dummy. In all model versions
the negative coefficient for CO1 is more than three times that of C99 or COO.

The model also supports the hypothesis that participation in ERSA congresses is sensitive
to distance. The parameter of DIST is significantly negative in al estimations. In model 5
we alow the distance effect to differ by the number of participations of a participant. In
this model version the negative general distance effect is more pronounced than in the
other. For researchers with two or more participations, this distance decay effect is
compensated by significantly positive coefficients. So, distance to the conference location
has a distracting effect for one-time, but not so for more frequent participants. So, also
our first hypothesis is supported.

4. Analysisof co-authorship

Besides congregating at the conference site, an important element of networking in a
scientific discipline is jointly writing papers for that conference. This typically involves
interaction over a longer period of time between the coauthors, beginning with
identifying a suitable topic and writing an abstract for the joint paper. In the next phase
they have to discuss the research strategy, the theoretical concept and the method of
analysis, and finally the results need to be presented in a coordinated form.

We can capture this aspect of conference related cooperation by looking at ceauthorship
of papers that were published a the conference CD-ROM’s. In a first step we will
analyse the overall numbers, in a second step we will focus on the networks underlying
these numbers. In both steps we will distinguish three levels of aggregation: (1) persons,
(2) cities, and (3) countries. The motivation behind this distinction is again our interest in
distance sensitivity. We suspect that collaboration between researchers from the same
city is much easier than that between researchers from different cities or even different
countries. Because of this hypothesis and the observation of distance friction in
conference participation that we have seen above, we expect a marked decline in co-
authorship when we move from the individual to the city and to the country level. Since
countries are of very different sizes, we will augment this analysis with one based on
Euclidean distance.

4.1 Co-authorship: an explorative analysis

The following scheme (Figure 4) summarizes the categories of papers in our dataset and
gives the total number of papers in each category. We see that when we extend the
necessary spatial reach of collaboration (more individuals involved, more cities involved,
more countries involved), the smaller the number of papers gets. This shows a clear
distance effect in collaboration. Regiona scientists are much more likely to write joint
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papers for an ERSA congress when they work in the same country, and even more likely
when they work in the same city.

Figur e 4: Papers with one or more authors, cities, and countries

Papers 1657
one more
Authors 735 922
one more
Cities 620 302
one more
Countries 183 119

Table 7 gives a detailed overview of the co-authorship in general and by taking into
account co-authorship by authors from different cities and countries. Of the 1657 papers
in our dataset over the whole time period 735 (44%) are single authored and 922 (56%)
co-authored. In average there are 1.82 co-authors per paper. As can be seen from table 7,
the maximum number of authors for one paper is 6. Close to 80% of the papers have one

or two authors.

Of the @2 co-authored papers, less than one third (33%, 302 papers) involve authors
from more than one city. For 620 coauthored papers all the co-authors come from the
same city. This difference supports our hypothesis that distance between researchers
congrains their collaboration. Only in 27 of the papers co-authors from more than two
cities are involved. Compare this with the 337 papers with three or more co-authors. The
largest number of cities involved is four. Over the period of our six conferences, four
such papers can be found. In average, over al coauthored papers, 1.37 cities are
involved.
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Table 7. Co-authorship in general and by authors from different cities and countries.

Number of Co-author ship Co-authorsh!p with other Co-authorsh|pIW|th other
authors, cities countries
citiesor Number of Percent of Number of Percent of Number of Percent of

countries papers papers papers papers papers papers
1 735 44% 620 67% 183 61%
2 585 35% 275 30% 112 37%
3 264 16% L] 2.5% 6 2.0%
4 (0] 3.6% 4 0.4% 1 0.3%
5 1 0,7%
6 2 0,1%
Total 1657 100% 922 100% 302 100%

Of the 302 papers with authors from different cities that we have identified above, 183
(61%) involve authors from only one country. International collaboration (authors from
more than ane country) can be found in only 119 papers. They represent 13% of the co-
authored papers and 7% of al the papers in the dataset. In average over al the papers
with authors from more than one city, 1.42 countries contribute to a paper. Multinational
collaboration (authors from more than two countries) can be found in only seven papers
(2.3% of papers).

Aswe see from Figure 5, the average number of authors per paper has not changed much
over the years. The lowest number can be found in 2001 with 1.72 authors per paper, the
highest a year later with 1.95 authors per paper. The average number of cities involved
varies between 1.28 and 1.42 and for countries this is dlightly higher with a variation
ranging from 1.32 till 1. 50. Over the years the pattern of the average number of cities and
countries is very much the same. The minimum (1998, Vienna) and the maximum (2002,
Dortmund) are in the same year for cities and countries Although the differences are
small, it seems that the number of cities and countries involved increases dightly more
over time than the number of authors.

From the detailed information provided in appendix 4 we can conclude that the number
of papers with various numbers of authors in the individual years pretty much follows the
overal trend. Besides the differences in the total number of participants, that we have
already discussed above, the only interesting exception is the year 2002 (Dortmund),
where we find more papers with two authors than single authored papers.
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Figure5. Average number of authors, cities and countries per paper
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4.2 Co-authorship: an analysis of networks

Thus far we have only looked at the numbers of papers in the various categories. The
question arises, of course, who are the countries, cities, and individuas primarily
involved in this collaboration? We will deal with this question in the following
subsection. For this task we will use social network analysis as discussed in section 2.
This method can not just produce nice and illustrative pictures, it aso generates
indicators about the structure of the network that can either be reported as statistical
measures or used for displaying these aspects of the network graphically. Since it
becomes more and more difficult to understand such networks with increasing numbers
of nodes and links, in this subsection we will proceed in reverse order than before, i.e.,
from countries to cities and finally to authors. We deal with symmetric one-mode
networks. The nodes are countries, cities, and individuals, respectively, the links are
aways numbers of coauthorships. Number of co-authorships differs from the number of
co-authored papers in the sense that when a paper has been written by one Dutch and two
Swedes, it yields two co-authorships between Sweden and the Netherlands (although
there is only one co-authored paper involved).

Analysis by country
Let us start by looking at publications with authors from more than one country

(appendix 5). This links 37 of the 52 countries in the dataset. Fifteen countries are not
connected with any other country and are, therefore, not includedin the network analysis.
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These countries are: Argentina, Egypt, Estonia, Czech Republic, Hungary, Indonesia,
India, Latvia, Lithuania, Slovakia, Luxembourg, Morocco, South Africa, Tawan and
Ukraine. The other 37 countries form two components, one small one consisting of
Canada, Croatia and Slovenia, and a much larger component of al other countries (see
appendix 5). In Figure 6 the nodes representing the 37 countries are allocated roughly
according to their geographical location. The size of the nodes represents the degree of
connectivity and the width of the links the number of co-authorships.

From Figure 6 we see a clear core-group of countries, namely the UK (UK), the US (US),
Ity (IT), the Netherlands (NL), and Germany (GM). These countries have the largest
number — more than 20 — of connections (degree represented by the size of the node). The
strongest links (twelve co-authored papers) exists between The Netherlands and the US
on the one hand, and between Sweden (SW) and Norway (NO) on the other. The link
between Italy and The Netherlands is based upon ten papers. The same number of papers
exists between Croatia (HR) and Slovenia (SI). When we lower the threshold to eight co-
authored papers, Germany gets connected to the Netherlands, the UK to Italy, and Brazil
(BR) to the UK. The countries form three separate components (NO-SW, HR-SI, GM-
NL-IT-UK-US-BR) that are connected only by weaker ties. The first and third
components get connected by links representing five papers. These links form between
the US and Sweden. In addition to that, the group of countries is enlarged by Greece
(GR), Ireland (EI), and Spain (SP), al getting connected to the UK. When we lower the
threshold to four papers, we add Austria (AU), Switzerland (SZ), Finland (FI), Isragl (1S),
Portugal, (PO), and Turkey (TU).

Since the network is arranged roughly according to geographical structure, the strong ties
between some (West- and Central-) European countries and across the Atlantic become
obvious. The ties to Eastern and Southreastern Europe, Asia, and Austraia / New
Zedand are quite weak. As compared to its high share of active participants, the weak
connections of Spain (SP) are interesting and quite surprising.
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Figure 6. Structure of the largest component of 34 countries of the ERSA-network
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Analysis by cities

As we know from our previous analysis, many of the coauthored papers are written by
authors from the same country. Let us widen our perspective and look at papers written
by authors coming from more than one city (Appendix 6). In this case, the nodes of our
networks represent cities; the links are again the number of co-authorships. Since some of
the different cities are also located in different countries, the networks in this section
contain the connections of the previous networks as subsets In the dataset 429 cities are
represented, of which 271 are connected to at least one other city. 158 cities remain
isolated. Contrary to the network by countries, where we had only two components, the
network by cities is broken up into many components. Within the network we can count
46 components, most of them, namely 31, connecting only two cities. The number of
components of various sizes is listed in table 8 Half of these components contain only
cities from one country; the other half spans country borders.
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Table 8. Components of the ERSA ceauthor network for cities

Size of Number of
Component | Components
2 31
3 8
4 3
5 2
13 1
150 1

The largest component ties together 150 cities. It is clearly the core component of the

ERSA-network by cities. Its network is displayed in Figure 7. In this graph the colour
(shading) of nodes identifies countries.

Figure 7. Structure of the core component of the ERSA -network by cities

We have marked the most important nodes. These are clearly Amsterdam (NL_AMYS),
Milan (IT_MIL) and Rome (IT_ROM). They are among the top four nodes with respect
to al centrality measures. These three cities form a strong core, each of them connecting
to many other cities. Most of the cities they connect are from their own country.
Amsterdam is clearly the key node that ties together the Dutch cities and connects many
of them to the rest of the network, in Italy this function is split between Rome and Milan.
In Spain, thisrole is played by Barcelona (SP_BAR). A few cities serve as gateways for a
set of other cities connecting them to the core part of the network. Those cities are
London, UK (UK_LON), Reading, UK (UK_REA), Nuremburg, Germany (GM_NUR),
and Vienna, Austria (AU_VIE). Together with the core cities Amsterdam, Milan, and
Rome they reach the highest scores in betweenness centrality. Sao Paulo in Brazil is an
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important node outside Europe in this network. It serves as a gateway to other Latin
American cities.

Some of the countries in our dataset are not connected at all to the core component of the
cities network. These are those countries that do not show up in the countries network
(listed above), Canada, Croatia, and Sloveria, which formed a separate component in the
countries network, and seven more. The seven countries which belong to the main
component of the country network, but are isolated from the core component of the cities
network are: Albania, Bosnia and Herzegowina, Belarus, Denmark, France, FYR
Macedonia, and Portugal. With France and Portugal two countries with strong ERSA
sections do not belong to the core component of the cities network.

While the core component contains 150 cities, the next components in size are much
smaller. The second largest links 13 cities, at number three are two components with five
citieseach. Their respective networks are displayed in the graphs Figure 8.

Figure 8. Structure of three medium sized components of the ERSA-city network
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The first component (left) is the second largest in the network and consists of 13 cities.
With two exceptions al these cities are located in Scandinavia and the UK. The two
exceptions are Skopje, FYR Macedonia, and Norman, OK, USA. Also the other two
components have a clear spatia dimension. The second component (middie) consists of
only Japanese cities, with Osaka being its centre, the third component (right) contains
four cities from Portugal and Columbia, SC, USA. Its centre nodes are Braga and Porto.
These observations show that collaboration in ERSA is strongly influenced by distance
and country. Relations of caauthorship typically tie together a small set of cities with no
connections to others.

Our analysis by city shows a clear differentiation between core and periphery in the
ERSA co-authorship network, when we analyze it at the city level. When we compare the
outcome of the analysis of the network of cities with the cities that are in the top 25 as
locations of authors publishing in PIRS (see Table 1) and with the cities that are centres
of regional science as host of the European congress (see the beginning of section 3 and
Appendix 1) the following citiescan be identified as the main centres of regional science
in Europe: Amsterdam, Barcelona, London, Milan, Rome and Vienna.

Analysis by authors

The most detailed and most direct level of andysis of the ERSA publication networks is
at the level of authors. In the end, it is individuals, not cities or countries that collaborate
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in order to give ajoint paper a one of the ERSA congresses. Figure 9 shows the networ k
with the full set of papers. The size of the nodes gives again the degree, the width of the
links the number of joint papers. The colour (shade) of the nodes represents the countries.

Figure 9. Structure of the ERSA-network by author

Because of the large number of authors (1459) it is difficult to see much structure in this
network. To get a clearer picture, we divide it into components. As it turns out, the
network has 396 components. Almost half of them link only two authors. Size and
number of all components is given in Table 9. The largest component connects 91 nodes.
In 243 (61%) of those components all the authors come from the same city, in 330 (83%)
of the cases from the same country.
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Table 9. Components of the ERSA ceauthor network for authors.

Size of Number of
component components
2 192
3 87
4 50
5 20
6 15
7 8
8 6
9 4
10 2
11 3
12 1
15 3
16 1
17 1
22 1
27 1
a1 1

In the remainder of this section we will extensively discuss the four largest components
with at least 17 cities. Also the medium sized components with 15 and 16 cities will be
described in more detail. There are marked differences and in most case places and/or
individuals who represent the respective component of the network.

The Dutch network

The largest component (91 nodes) of the author’s network is displayed in figure 10. It
can be called the Dutch network, the Amsterdam network or even the Nijkamp-Rietveld
network. The two largest nodes — i.e., nodes with the highest degree — represent Peter
Nijkamp and Piet Rietveld. They connect a large number of authors to their network,
many of them from the Netherlands. Almost 65% of the authors (59 out of 91) connected
to this network are from the Netherlands, 33 of them from Amsterdam The strongest
foreign linksare with Germany (11) and with the US (10).

The size of the nodes in the graph reflects the degree of this node, i.e., the number of
links connected to this node. This is a rather crude measure of centrality. However, the
dominant position of Peter Nijkamp and Piet Rietveld also shows up when using more
sophisticated centrality measures. In addition to the number of immediate neighbours,
closeness centraity takes into account the distance of a node from al others in the
network component. Also with respect to this measure Nijkamp and Rietveld clearly
occupy the top two positions. The same holds for betweenness centrality, a measure
which focuses on the number of connections running through a certain node.
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Figure 9. The Dutch network
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The Barcelona network

The second largest component of the authors' network contains 27 nodes It can be caled
the Barcelona network and is displayed in Figure 11. In this network 18 of the 27 authors
are from Barcelona. No other Spanish city than Barcelona belongs to this network. The
nodes to the left of the graph are Italian, five of them from Cagliari. This network is much
less dominated by one or two individual nodes than the previous one. The author with the
largest number of connections (highest degree) is Jordi Surinach. According to closeness
centrality and betweenness centrality, the most central person is Rosina Moreno. Based
on the eigenvector, Manuel Artisisthe most central author in this network.

The Swiss network

The third largest component as shown in Figure 12 consists of 22 nodes representing 20
Swiss and two Austrian authors. This network is clearly centered at one author, Alain
Thierstein. He reaches the highest values in al indices.

Figure 12. The Swiss network

The Scandinavian network

The fourth largest component shown in Figure 13 consists of 17 nodes, 14 of them from
Scandinavian countries. Six authors are from Norway, five from Sweden, and three from
Finland. The three non-Scandinavian authors are fran the UK. The most central author
by al indicators is Mats Johansson from Sweden. As far as degree centraity is
concerned, he shares first place with Steinar Johansen from Norway.
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Figure 12. The Sandinavian network

Four additional networks

We will briefly describe the next four components of the author’s network, without
displaying them graphically. One of these networks has 16 nodes; the remaining three
have 15 nodes each. The main characteristics of these networks are summarized in the

following table.

Name Sze | Composition Most central author
Patras network 16 Patras, Greece (10), Dublin, Irdland | Dimitris Skuras
(3), Aberdeen, UK (2), Seinajoki, (Patras)
Finland (1)
Milano network 15 All Italy: Milano (5), Torino (3), Giovanni Rabino
Rome (3), Bergamo, Parabiago, (Milano)
Monza, Pisa (1 each)
UK-Israel 15 London, UK (3), Belfast, UK (3), Stephen Roper
network Haifa, Israel (3), Karlsruhe, (Belfast)
Germany (2), Limerick, Galway,
Ireland, Birmingham, Kingston, UK
(1 each)
London-Volos 15 London, UK (6), Volos, Greece (5), | Andres Rodriguez
network Milano, Ancona, Segrate, Italy, Sao | Pose (London)

Paulo, Brazil (1 each)

We can see some interesting differences between those networks. The Milano network
ties together different citiesin Italy, but no locations outside of Italy. The Patras network,
for example, connects Greece, Ireland, UK and Finland, but in each of the countries only
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one city. No Greek author outside Patras belongs to this network. Authors from Volos,
Greece, belong to a differert component, the LondonVolos network.

Distances

The cooperation’s by authors that we have analyzed above, cover quite different
distances. We have aready seen the differences in the networks when we switched
between analysis by author, city, or country. Since we know the locations of the authors
and the respective latitude and longitude, we can calculate distances between their
locations. Since we can only identify the coordinates of the author’s city, not distinguish
locations within cities, the distarce between co-authors from the same city is zero. The
breakdown by distance category can be seen in the figure 14. Note that the chart uses a
logarithmic scale. The average distance covered in cooperation is 468 km with a standard
deviation of 1700. The largest distance is 18,588 km, cooperation between Amsterdam,
The Netherlands, and Wellington, New Zedland. Since both authors are from Dutch
origin, this observation is in line with the argument of Hamermesh and Oster (2002) that
cooperation over longer distance often takes place between friends or former colleagues.

Figure 14. Number of connections by distance category in kilometres

Number of connections by distance category
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The chart clearly shows co-authors are mostly located in the same city. Cooperation over
a distance of 10-120 kilometres is relatively rare, possibly because cities with research
institutes are not very close to each other. From 20 kilometers onwards cooperation
increases dightly up to a distance of 500 kilometres Then it declines dightly. The peak
in the distance category 5.000 — 10.000 kilometres represents cross-Atlantic cooperation.
Out of 65 cooperations in this category, 59 are across the Atlantic Ocean. This type of
cooperation is obviously more likely than cooperation between two periphera locations

within Europe.
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5. Summary and conclusions

In this paper wetry to shed light on the (spatial) structure of regiona science in Europe.
During the last half century Regional Science has emerged from a new field to a well-
known discipline with a whole series of scientific journals and scientist in al parts of the
world. The Regional Science Association International (RSAI) is a worldwide
organisation with three supraregional organizations in Northr America, Europe and the
Pacific and about ?? national and language sections. In terms of number of pages
published and number of members of RSAI the share of Europe has increased
substantially over time. The annual congresses of the European Regiona Science
Assocaciation (ERSA) are the single most important regional science activity in Europe.
Therefore, the CD-ROM'’ s with information of the six ERSA conferences over the period
1998 — 2003 are useful sources of information to analyze the structure of regiona science
in Europe. The am of this paper is twofold:
1. toidentify spatial concentrations of the production of region science knowledge
2. to explore to what extent there is an exchange of scientific knowledge and
cooperation in knowledge creation between scientists, with special attention for
the role of distance

This is of interest from both an academic and an organizational point of view. The
academic guestion deals with insight in the spatial aspects of the creation and diffusion of
knowledge in regional science. The organizational angle is relevant for the selection of
future congress sites by the ERSA Council and may reduce uncertainty for potential
organizers in terms of the expected number of participants.

We have used the information on the CD-ROM’ s to analyze conference participation and
co-authorship. The theory and methodology for this analysis are discussed in section 2
together with a description of the data. In section 3 the determinants of conference
participation are analysed. Spain is by far the country where most (16%) participants
come from. Germany, Italy, United Kingdom and The Netherlands form a group of four
countries that each send between 810% of the participants. Finland, Turkey and Austria
is the home country for between 35% of the participants and this is aso the share of
participants that come from the United States. The countries mentioned until now send
2/3 of the participants, implying that about 1/3 comes from one of the other 43 countries
of which 16 are located outside Europe. Although there are clearly spatial concentrations
in the origin of the participants, we can aso conclude that many European countries take
part in the ERSA-meetings and that there is also substantial interaction with participants
from other continents.

Another issue we addressed in section 3 is the distance sensitivity of conference
participations Although often a substantial part of the participants comes from the home
country this share is usually between 5 — 15% with the exception of Barcelona where one
third of the participants were from Spain. When we take into account that on average on
all congresses 15% comes from Spain, we may conclude that there is no evidence that the
conference is dominated by participants from the home country. When we apply
regresson analysis we find a significant negative effect of distance, implying that
participants are less likely to goto conferences far away. An interesting finding is that
this distracting effect mainly applies to on-time participants but not to more frequent
participants. We may conclude that regular participants attend the ERSA-congress to
maintain their networks irrespective of the location of the conference. For conference
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organizers this implies that recruitment of new participants to the ERSA conferences
from the home country and/or neighboring countriesis a promising strategy.

The second way in which we will try to detect the role of networking in regional science
is the analysis of coauthorship of the papers presented at the before mentioned
conferences. Like in many other disciplines co-authored papers are very common in
regional science as well. There is even some tentative evidence that co-authorship is more
widespread in regional science than in the total discipline of economics. In our data we
find on average 1.8 authors and this corresponds with the figure by Florax and Plane
(2004, table 3). It is higher than the average 1.5 authors per paper reported for economics
by Laband and Tollison (2000, p.635). From the total number of papers 44% was single
authored. When we take into account the spatial dimension by looking at the number of
papers that have been written by authors from different cities and countries we see that
distance is clearly a barrier. While 56% of al papers was written by more than one
author, only 18% was written by authors from different cities and just 7% by authors
from different countries. When we look at the number of authors we see that only 20%
of the papers were written by three of more authors. The number of locations involved is
only in 2% of the relevant cases more than two cities of two countries.

The final step in the analysis of co-authorship has been the identification of networks of
countries, cities and authors by means of social network analysis. Of the 52 countries in
the database 15 are not connected to any other country. There is one big network of 34
countries and a small one of 3 countries. Within the large network component Germany,
the UK, the Netherlands and the US form the core-group of countries. The strongest link
is between the Netherlands and the US, both belonging to the core-group of countries.
The next strongest links are found between Norway and Sweden, Italy and the
Netherlands and between Croatia and Slovenia. From this we can draw the conclusion
that although there are countries with a very central position in the network, this does not
imply that the links are mainly within this group of countries but that there exist aso
strong relations between these countries and more peripheral countries in the network and
between some of the pripheral countries itself. When we go down from countries to
cities, the network becomes more complex with 46 components. Only four of them
consist of more than four cities. There are two small networks of five cities with Japan
and Portugal in acentral position and a Scandinavia— UK network or 13 cities. However,
most striking is the large component that connects 150 cities. The most important nodes
are Amsterdam, Rome and Milan, followed by Barcelona, London, Reading, Nuremburg
and Vienna

The most detailed and most direct level of analysis of the ERSA publication networks is
the level of authors. In the end, it is individuals, not cities or countries that collaborate in
order to give a joint paper at one of the ERSA congresses. With the increasing bvel of
detail the network becomes more and more complex with almost 400 components.
However, only 8 networks consist of 15 authors or more. The largest component (91
nodes) can be called the Dutch network, the Amsterdam network or even the Nijkamp-
Rietveld network. The other medium sized networks are centered in: Barcelona (27
nodes), Switzerland (22), Scandinavia (17), Patras (16) and finally Milan, UK-Israel and
London-Volos with 15 nodes each. A more detailed analysis o the geographical distance
between co-authors learns that by far the most co-authors are located in the same city.
Although the average distance covered in cooperation there is hardly any further distance
decay after more than 20 km. When we take a more detailed view at the participants in
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the various networks just mentioned it is clear that the medium sized networks are
strongly based on personal relations. This confirms the argument of Hamermesh and
Oster (2002) that cooperation at longer distance often takes place between friends or
former colleagues.

When we compare the outcome of the analysis of the network of cities with the cities that
are in the top 25 as locations of authors publishing in PIRS (see Table 1) and with the
cities that are centres of regiona science as host of the European congress (see the
beginning of section 3 and Appendix 1) the following cities can be identified as the main
centres of regional science in Europe: Amsterdam, Barcelona, London, Milan, Rome and
Vienna. Within these cities there are concentrations of regiona scientist, but often there
are only a few persons that are redly the spiders in the web. These geographical
concentrations do not mean that regional science does not exist elsewhere. Based on the
origin of the conference participants we may conclude that regional science has been
spread out over Europe to amost al countries and many regions. There is aso a
substantial interaction with scientists from other continents. Conferences take place all
over Europe and this has proven to be a good way to recruit new participants to the
ERSA-network. Once scientists are redly part of the network they keep on coming to the
congresses irrespective of the location. Therefore, we can tentatively conclude that the
scientific concentrations can take the role of engines in the production or further
knowledge in regional science. It would be interesting for future research to analyse more
in debt the way how personal contacts influence the forming of networks of co-authors.
For instance, the role of language barriers and the transfer of knowledge between
generations by cceauthors that differ in age and location can lead to more insight in the
role of cooperation between scientist in the diffusion and production of regional science.
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Appendix 1: Conference places of the ERSA congr esses

Year Conference place ERSA congress | Country
1961 The Hague Netherlands
1962 Zurich Switzerland
1963 Lund Sweden
1964 Ghent Belgium
1965 Krakow Poland
1966 Vienna Austria
1967 The Hague Netherlands
1968 Budapest Hungary
1969 Copenhagen Denmark
1970 London UK

1971 Rome [taly

1972 Rotterdam Netherlands
1973 Vienna Austria
1974 Kardruhe Germany
1975 Budapest Hungary
1976 Copenhagen Denmark
1977 Krakow Poland
1978 Fribourg Germany
1979 London UK

1980 Munich Germany
1981 Barcelona Span

1982 Groningen Netherlands
1983 Poitiers France
1984 Milan [taly

1985 Budapest Hungary
1986 Krakow Poland
1987 Athens Greece
1988 Stockholm Sweden
1989 Cambridge UK

1990 Lisbon Portugal
1991 | stanbul Turkey
1992 Louvain la Neuf Belgium
1993 Moskou Russia
1994 Groningen Netherlands
1995 Odense Denmark
1996 Zurich Switzerland
1997 Rome [taly

1998 Vienna Austria
1999 Dublin Ireland
2000 Barcelona Span

2001 Zagreb Croatia
2002 Dortmund Germany
2003 Jyvaskyla Finland
2004 Porto Portugal
2005 Amsterdam Netherlands




Appendix 2: Participation by country

Albania
Argentina
Australia
Austria
Belarus
Belgium

Bosnia and Herzegovina

Brazil
Canada
Chile

China
Croatia
Czech Republic
Denmark
Egypt
Estonia
Finland
France

FYR of Macedonia
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Greece
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India
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Italy
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Appendix 3. Top 10 countries according to participations

1998/ Vienna
Spain

United Kingdom
Austria

Italy

The Netherlands
USA

Russia

Turkey
Germany
Switzerland

2000 / Barcelona
Spain

The Netherlands
Italy

United Kingdom
Turkey

Audtria
Germany
Finland

France

Portugal

2002 / Dortmund
Germany

Spain

The Netherlands
United Kingdom
Italy

Finland

USA

Japan

Sweden
Switzerland

18,00%
8,44%
8,00%
8,00%
7,33%
6,00%
5,56%
5,56%
511%
2,8%%

34,34%
8,33%
6,57%
5,30%
4,80%
4,29%
3, 7%
3,03%
3,03%
3,03%

15,44%
11,40%
10,66%
1,12%
6,43%
5,51%
4,60%
4,41%
3,31%
3,31%

1999/ Dublin
Spain

United Kingdom
The Netherlands
Italy

Finland

Turkey

Russia

USA

Austria
Germany

2001/ Zagreb
Italy

The Netherlands
Spain

Estonia

Portugal

United Kingdom
Crodtia
Germany
Sweden

Finland

2003/ Jyvaskyla

Spain

Italy

The Netherlands
Finland
Germany

United Kingdom
Sweden

Greece

Japan

Portugal

39

14,18%
14,18%
9,70%
6,22%
4,73%
4,48%
4,23%
4,23%
3,98%
2,99%

11,43%
11,02%
8,16%
7,35%
7,35%
7,35%
5,71%
5,31%
5,31%
4,08%

12,16%
10,89%
10,34%
8,53%
8,35%
6,90%
327%
3,09%
3,09%
3,09%



Appendix 4. Co-authorship in general and by city and country 199-2003

number of papers by number of authors
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Appendix 5. Components and structure of the ERSA co-author network for countries




