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I - Introduction
Science is a matter of competitive co-operation (Hull [4]). Co operation and collaboration
among scientific researchers have always occurred, either initiated spontaneously by some
researchers, or encouraged by research organisations who believe that collaborative work is
more productive than that of an individual work. This organised collaboration is particularly
encouraged by public research authorities in their sponsoring of multinational research
programmes, as a response to society's major problems. In such a situation, rapid mobilisation
of scientific resources is needed, and the existence of scientific networks is the cornerstone of
efficiency.
The aim of the research presented here is to understand more clearly the factors that encourage
international projects to take place, and influence the creation or extension of European
scientific networks in particular.
The study focused on two European scientific communities. A questionnaire was designed,
based on a literature review and on preliminary interviews with scientists. The analysis of the
results provided us with an understanding concerning the process of information search by
researchers, and some other behavioural aspects of researchers.
We have also analysed the communication process among scientists, which reveals the
existence of scientific networks. It appears that some researchers play a key role either in
exchanging information inside and outside their research organisation, or in communicating
with other researchers. We have attempted to identify these people, to determine their
differentiating characteristics, and to confirm their role in the constitution of international
projects. Our contribution has been to analyse the role of these communicators in an important
and specific environment: The European multinational communities of scientists.
Finally, some managerial implications concerning the process of information search and the
building of European scientific networks were drawn from these results.
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II - Literature review
The importance of communication for researchers' performance has been a recurrent theme in
the literature.
According to Allen [1,6], the performance of an R&D project group focusing on technological
developments is not necessarily correlated with communication inside the group. It is rather
correlated with the density and diversity of communication with researchers from other groups
inside or outside their laboratory. Allen has also established that the communication outside the
organisation proceeds through a few performing communicators called Technological
Gatekeepers. He has stressed the role of these technological gatekeepers in the dissemination
of external scientific information inside the organisation.
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Katz [5,6,7] distinguishes three kinds of R&D projects :
Research oriented projects: They are universally defined because fundamental scientists, as
opposed to technologists, speak a universal language that is understood by all scientists.
Therefore the performance of these projects is better when all the participants in a research
project communicate with external sources of information.
Product and process development projects: They are strongly local because they are based on
technologies that are specific to a company or an industry. Therefore the best sources of
information for these projects are inside the organisation. Nevertheless, external information
and new technological advances are exceedingly important for development projects.
Technological gatekeepers are needed to bridge the gap between local development work and
the larger technological world outside the organisation. However, direct individual external
contacts are not correlated with higher performance. Efficient external contacts are those that
proceed through the technological gatekeepers.
Product and process modification or adaptation: They are even more local and deal with more
mature technologies. The gatekeepers' role is not as critical as in development work.
The importance of communication between scientists and the role of the gatekeepers have been
emphasised or criticised by several other authors (Epton [2], Keller and Holland [8], Persson
[9], Tushman [11]).
It is important to note two important differences between the environments described in those
previous works and ours:
1. Allen's work was focused on the technology field as opposed the scientific one. This is
where it differs significantly from this research, which was focused on science and
fundamental research.
2. The scientific communities studied here are multinational, since they are composed of
researchers from different European countries.
The present study focuses on communication over large geographical distances and between
researchers belonging to different organisations.
According to Tomlin [10], researchers will communicate over long distances only if they
believe that they have strong reasons to do so. Inter-organisational links, as well as superiorsubordinate links, can bridge considerable physical distances. This is important in the case of a
European scientific community where researchers are located in different countries. Howells
[3] addressed the advantages and disadvantages of concentrated versus dispersed patterns of
R&D. According to him, the location context of R&D remains a neglected but increasingly
significant issue, with the growing internationalisation of R&D.
Vinck et al. [12] have analysed how new scientific communities are created in response to
public policy initiatives. They argue that these communities are formed through formal or
informal networks, according to the type of policy initiative. They describe these networks as
flexible co-operation networks. They have described three mobilisation modes in the European
Public Health and Research Programmes. In type 1, an initiator comes with his already defined
team, and submits a proposal to the EC, which invites the other members that he has chosen to
a preliminary meeting. Then, the presumed initiator assumes the leadership of the project. In
types 2 and 3, mobilisation passes through the call-for-tender process, and the team leader who
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submits the best proposal is in charge of seeing through the research project. In the third type ,
the leader comes already with a complete unit, while in the second type, only the core of the
team is formed, and the complementary skills (or units) are formed subsequently with the
support of the EC formal network. In the first two mobilisation modes, networks are originally
formed around a small number of teams (3-6), while in the third mode, networks are almost
completely operational.
All the contributions mentioned here above addressed the following questions
1.
2.
3.
4.

How does communication proceeds in European scientific communities?
What is the role played by the "high communicators" in these communities?
How does effective collaboration proceed over long distances and different
countries?
What are the consequences on the international research projects?

However these questions had never been addressed in such environments as European
Scientific Communities. This is what we did specifically in this study.

111 - Methodology
The project followed four steps:
- Selection of two scientific communities on which the study was to be focused, and
interviews with researchers from each selected community;
- Development of a questionnaire aimed at answering the questions raised by the literature
and interviews;
- Distribution of the questionnaire to the communities' researchers;
- Analysis of the results leading to reports.
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1. Selection of the communities
For a good understanding of the role of communication and collaboration among scientists, it
was decided to study two scientific communities that have significantly different
characteristics. This was important for two reasons:
1. To avoid biases due to the idiosyncratic characteristics of one community.
2. To allow us to draw general lessons applicable to other communities from the analysis
of differences and commonalities between two communities.
We finally chose the two following groups:
The AIDS community: Researchers working directly on or contributing to the
development of a vaccine against AIDS;
The Photo voltaic community: Researchers working on the conversion of the solar
energy into source of power.
Research into Aids is intense because of its crucial importance to society. It receives
considerable interest and support from national authorities, and is covered intensively by the
media. The potential prestige for any scientist who might make a discovery is very high. The
potential commercial profits are considerable too. On the other hand, research on the photo
voltaic energy has for a long time been driven by long-term goals, with no immediate industrial
applications or short-term commercial profits. It is driven by a vision: "A clean renewable
energy for the world". Although R&D on the photo voltaic energy started in the early
seventies, it has received much less support and fewer subsidies than research into AIDS.
From a scientific point of view, research on AIDS relies essentially on bio-medical sciences
which can be described as empirical, while photo voltaic research relies on physics that can be
described as theoretical. The specificities of each community along with the differences
between them, have justified their being chosen for this study. In this paper, we will focus more
on the commonalities than on the differences.
2.

Interviews with scientists

Approximately ten interviews were conducted with senior scientists and laboratory managers in
each scientific community. This exploratory study helped us to design the questionnaire. A
"pilot questionnaire" was first designed and shown to 34 researchers from both communities.
The questionnaire was then modified according to their feed-back and a final draft was
rewritten in a way that minimised confusion and misunderstandings.
The interviews also allowed us to select, from all the issues raised in the literature, those which
were relevant for the selected communities. As a matter of fact, the literature that inspired us
was based mainly on research in the United States. We wanted to check that the concepts
described in this literature were also applicable in a European, multinational environment. This
was achieved through the interviews.
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3. The questionnaire
a. Content

The questionnaire was intended to provide data and information about European scientists'
behaviour, in order to facilitate a better understanding of the creation and development of
European R&D networks. It was focused on a detailed analysis of the means and frequency of
communication between scientists.
The questionnaire addressed several other issues such as the means of carrying out
bibliographic search, collaboration with other research teams, perception of the role of the EC,
and asked a series of questions aimed at exploring the cultural differences between researchers
from different countries. These issues however are not discussed in the present paper.
b.

Scientific Networks as Communication Networks
A network is a structure that links researchers. Its functioning is reflected by the
communication between these researchers. We have analysed this network by means of
analysing the communication in greater depth. In particular, we have analysed the means, the
type and the frequency of the communication between researchers.
In order to gauge this communication activity, we adopted a dual approach, based on a
combination of questions about frequency and means of communication.
First, researchers were asked to rate their frequency of communication on a seven point scale,
by answering the following three questions':
How often do you communicate with other researchers:
1.
inside your organisation?
outside your organisation (but in the same country)?
2.
3.
in another country?
These questions also allowed us to distinguish between researchers who communicated only
with fellows within their organisation from those who communicated frequently outside their
organisation.
In order to differentiate formal communication (scheduled) from informal communication (not
scheduled), researchers were also asked to define their means of communication and their
relative frequency of use. Informal meetings and the telephone were associated with informal
communication. Formal meetings and correspondence were associated with formal
communication.
c.
Tyne of auestions
Three types of questions were asked: One hundred and six "I

No" questions and five Multiple choice questions.

to 7" scale questions, Six "Yes -

1 Each question was to be rated on a 1-7 scale.
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Most of the information yielded by the questionnaire stems for a self-rating by the researchers
of their behaviour (on a 1-7 scale). This method may seem subjective. The experience shows
that the absolute values obtained by self-rating can be biased. However the results of self-rating
reveal the correct trends within a group. An individual can find it difficult to give an absolute
evaluation of his own behaviour but he generally knows how he compares with other persons.
Since comparisons between individuals (or groups) and correlations between different
behavioural aspects of individuals are what was being investigated in this study, self-rating was
a suitable method for it. Moreover, self-rating allowed us to obtain the information in a much
more concise way than direct questions would have done. This allowed us to keep the
questionnaire to a reasonable length. Indeed, a compromise had to be stuck between the level
of detail and the total length of the questionnaire.
4.

Administering the questionnaire

For the photo voltaic community, the database of potential respondents consisted of the list of
all the participants at the eleventh Photo Voltaic Solar Energy Conference held in 1992 in
Lisbon (Portugal). This conference is the most important one held in Europe in this particular
field. It is reasonable to say that the participants at this conference represent quite accurately
the European photo voltaic community. Approximately 900 researchers were selected in this
way.
Concerning the AIDS community, the mailing list was built differently. Three complementary
sources helped to constitute a list of researchers working specifically on the development of
the vaccine (World Health Organisation, "Agence Nationale de la Recherche contre le SIDA"
and "Institut Pasteur" in France). Personal contacts in other European research institutes
helped in adding to these lists researchers working specifically on AIDS. All the lists were
aggregated to produce a final mailing list of 1800 researchers. This mailing list includes
virtually all members of the French AIDS community, and a representative sample of the other
European AIDS communities.
The questionnaire was therefore sent by mail to 2700 researchers from the two communities.
5.

Comments

A few comments must be made in order to explain potential biases or problems encountered
with our methodology.
The evaluation of the individual performance of researchers, as well as the performance
of a research unit, are important parameters needed for this study. However, asking
direct questions about researchers' performance would give them the impression of being
audited, or judged according to their output. For these reasons, questions about
performance were limited to the number of papers authored (or co-authored), and the
number of projects carried out at the same time. An estimate of the productivity is
reflected in the ratio of the number of papers published, divided by the author's years of
experience (Papers/Year).
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The evaluation of researchers by the quantity of papers they have published, has been
criticised by the research organisations themselves. Obviously, it has led researchers to
publish several papers with nearly the same content in different journals. Therefore, some
research organisations (e.g. "Centre National de la Recherche Scientifique" in France)
also evaluate their researchers according to the quality of their papers. However, the
evaluation of the quality of a paper is somewhat subjective. At the same time, many
managers in research organisations point out that the evaluation of researchers by the
quantity of papers is well adapted in most cases. They argue that it is an objective
measurement; and also that the researchers' productivity in terms of quantity of papers is
certainly the expression of a contribution to the life of their scientific community that
deserves a recognition. Without entering the debate, we have chosen this evaluation of
the productivity of the researchers because it was the best objective productivity
appraisal, that could be monitored through a questionnaire.
Apart from the classical problems with questionnaires, there is the problem of addressing
an international population with a questionnaire in English. We have chosen not to
translate the questionnaire for two reasons:
We assume that researchers understand English, which has become the
1.
international scientific language.
Translations in several European languages would have introduced biases into the
2.
questionnaire.
There are inherent biases to this type of study. The questionnaires have been sent
randomly to a great number of researchers. One can reasonably argue that the proportion
who answered the questionnaire (14% of the whole targeted population) has different
characteristics different from the average researcher. It is very likely, for instance, that
their knowledge of English is better than average, since the questionnaire was written in
English. While it was impossible to avoid these biases with our research design, they
must be kept in mind. Interpretation of the results and their general application to the
whole scientific community must be done carefully.
Some of the results presented were obtained either by comparing the average characteristics of
two groups, or by testing linear correlations between some characteristics and a variable. For
all correlations or comparisons, a 95 % level of significance was taken in account.

IV - Results

1. Description of the samples
A total of 373 answers were received, and were fairly representative of the two communities in
Europe (return rate=14%). 136 came from the Photo voltaic community. 237 came from the
AIDS community. Characteristics of the samples were as follows:
1. Nationality: (Table I) 28 different nationalities were represented in the sample.
2. Institution: (Figure 1) Researchers from the AIDS community came from 4 types of
institution: Universities (29%), Research centres (52%), Industry (5.5%), Hospitals (35%).
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Researchers from the photo voltaic community came from Universities (32%), Research
centres (45%) and Industry (23%).
3. Age and experience: (Figure 2) The average age of the researchers was 43 and 40 years

respectively for the AIDS and Photo voltaic communities. The average experience was 18
and 15 years respectively.
4. Gender: In each of the two research communities, women represented almost 10% of the

sample, which is proportional to their representation in these scientific communities.
5.Hierarchical level: (Figure 4) Researchers were divided into five hierarchical groups:
- Level 1: Researcher who is still completing his doctoral thesis (8%).
- Level 2: Junior research scientist with no subordinates (14%).
- Level 3: Senior research scientist with at least 1 subordinate (23%).
- Level 4: Head of group / division / unit (20%).
- Level S,• Head of department or professor (35%).
6. International experience and linguistic abilities: Two new defined parameters have been
used in this study: the International Exposure and the Linguistic Index.
International exposure = number of years spent abroad * number of countries visited.
Linguistic index = sum of levels of fluency for each language spoken
Most of the researchers had worked in at least one foreign country and had mastered English
well. The average researchers in both samples had 4 years of international exposure in 1 or 2
countries. They spoke on average 3 languages: their mother tongue, English (level-6 on a 1 to
7 scale, when it was not the mother tongue), and a third language. One must keep in mind that
there is a bias in these results, since they are certainly not really representative of the whole
communities. Indeed, as mentioned above, we suspect that the researchers who answered the
questionnaire have a better command of English than average and that they have had a higher
international exposure.
2.

Importance of Researchers' Exchange Programmes

As mentioned by Tomlin [12], scientists will communicate over long distances only if they
believe that they have strong reasons to do so. But inter-organisational links, as well as
superior-subordinate links, can bridge considerable physical distances. For this reason, it is
important to move scientists between laboratories on an exchange basis, either for short or
long periods. This is believed to play a highly effective role in the collaboration process.
The researchers' answers to the questionnaire support these statements :
81% of the researchers who answered the questionnaire have been sent to other organisations
during their career. Almost all researchers (99%) are willing to participate in such exchanges
provided that the objective of the visit is relevant to their own research (a programme should
be agreed in advance), and their travel and general expenses are covered. For personal reasons,
many researchers favour visits of less than one month.
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According to the researchers, these exchanges contribute to the creation or development of
scientific networks through the building of personal relationships, the identification of
complementary skills, the exchange of valuable information, technology transfers and the joint
writing of papers.
The benefits of such exchange programmes are shown in Figure 4. Further comments will be
made on the results shown in Figure 4, in paragraph V.
3. Means and frequency of communication
a. Means
The means used by the researchers to communicate inside and outside their organisation are
detailed in Table 2. We have distinguished communication outside the organisation with
researchers involved in a common project from communication with researchers not involved
in any common project.
"Informal meetings" is the most frequently used means of communication by the researchers
inside their organisation. It is followed by "phone" calls, and then by "formal meetings".
This is in line with observations made by Allen [1], showing the high frequency of informal
communication between researchers.
In order to communicate with researchers located outside their organisation, researchers would
use mainly "phone" calls, then in decreasing order of frequency: "formal meetings",
"informal meetings" and "correspondence". The most frequent use of phone calls is
justified by the distance separating researchers from different organisations. The use of formal
meetings is made necessary in order to coordinate efforts of researchers from different
organisations, and to maintain a formal character to the collaboration among -different
organisations.
It is interesting to note that some researchers communicate frequently with researchers from
other organisations not involved in any of their research projects. This point will be discussed
in paragraph 4.
b. Frequency
To obtain the total frequency of communication, we simply summed up the frequencies of
communication inside and outside the organisation, and abroad as mentioned in paragraph II-4.
The result is represented in figure 5.
4. The Communication Champions
It has already been mentioned by Allen[1], that "technological gatekeepers" communicate more
often, especially outside their organisation, than other researchers. However, as we pointed out
before, our environment differs from the one described by Allen with respect to two factors.
Our communities are multinational and they are concerned with science rather than technology.
Therefore, it was important to isolate researchers who communicated more often than others
both inside and outside their organisation. We have distinguished two groups: one normally
distributed around a mean of 13, the other starting at 18, exponentially increasing to reach its
maximum at 21. This second group includes people who communicate significantly more than
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average with people inside their organisation, outside their organisation and in other countries,
simultaneously. We have defined these as Communication Champions.
Is it realistic to say that researchers who communicate very often both inside and outside their
organisation, make a special contribution to their scientific community?
To answer this question, it seemed necessary to identify other characteristics that they shared,
in order to have a better idea of who they were, and how they behaved. The analysis of other
information available from the answers to the questionnaire helped to highlight some
particularities, that are not exclusive to the Communication Champions, but are significantly
correlated with them. These characteristics are described in Table 3. This analysis was
achieved either by testing linear correlations between different characteristics and the
communication champions taken as a dummy variable called "Champ", or by comparing
average characteristics of champions with those of non-champions.
a. Background
Communication Champions have experience outside their native country. Their international
exposure, on average, is significantly higher than that of other researchers. Perhaps as a
consequence, they are more fluent in foreign languages, with an above average linguistic
index as well. Their English language skills appear to be high, maybe as a result of high
exposure to scientific literature, which is by and large written in English.
b. Behaviour
Communication Champions show some behavioural characteristics highly correlated with the
way they communicate. Personal contacts outside their organisation play an important role in
their work. Personal networks are, for them, a major source of scientific information, after
bibliographic search. Communication Champions hold more informal meetings than average.
They also hold formal meetings very often, but not significantly more than average.
Communication Champions seem often to communicate with researchers not involved in
their projects. This is again a distinctive feature, since they communicate with other
researchers without it being necessary for the job they are assigned to. It is the result of a
personal choice or initiative, and not a consequence of their participation in international
projects. In terms of behaviour, it is important to mention that Communication Champions are
time sensitive. They believe to a greater extent than other researchers, that "time is money",
meaning that they have no time to waste. Time sensitivity was surprisingly not affected by
cultural aspects, as one would have expected. Similarly, no difference was noticed between the
two scientific communities. Finally, one of the aspects that caught our attention was the way
Communication Champions rate other researchers involved in their projects. They rate highly
their willingness to collaborate. This is not surprising if we assume that they have good
relationship with all their colleagues. It also reflects their own willingness to collaborate with
others, which is also probably above average.
c. Hierarchical level and Derformance
A significant positive correlation was reported between the hierarchical level and the dummy
variable "Champ". Although position and age are positively correlated, age is less significantly
correlated than the position itself, meaning that the development of these networks is not the
result of a natural cumulation of personal contacts with time. Since the Communication
Champions each play an important role in their institution, it remains difficult to determine
whether their high hierarchical level results from a recognition of their competence by a fair
system, or whether the fact of being of a high status makes it easier to establish permanent
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contacts with the outside world. Champions' individual performance (in terms of productivity
in scientific papers) is also higher than average. One should be careful in interpreting this
result, since a positive correlation between position and performance has already been
observed.
d. Role and contribution to the research community
There is a significantly positive correlation between the participation in international projects
and the "Champ" dummy variable. Although the champions' role in designing such projects can
not be precisely determined, they certainly contribute to organising multinational teams as
requested by EC-sponsored or other European research projects. This is facilitated by their
high hierarchical level, which gives them a relative autonomy, which in turn can be expected to
shorten the decision making process. Without any doubt, Communication Champions are the
interface between their organisations and other research institutions. They are at the centre of a
scientific network, forging links with the outside, and also involving their colleagues. Their
considerable experience abroad, together with their personal relationships, contribute to the
exchange of more valuable information, and the identification of complementary skills. Finally,
international projects appeared to be positively correlated with individual productivity. This
can be understood in two different ways:
International projects accept only researchers who have a distinctive performance
(But we can question the fairness of the selection process for international
projects).
Researchers' performance is improved by their participation in international
projects, either at the individual level, or at the community level.

V - Discussion
The role of the Communication Champions in the development of international projects is
summarised in figure 6.
Before the materialisation of scientific networks by an international project or international
collaboration, some latent networks of scientists exist.
The personal relationships formed between researchers are at the source of these latent
networks. As has been shown by the answers to the questionnaire, the researchers' exchanges
encourage the formation of personal relationships between researchers from different
organisations or countries (Figure 4-a). To a lesser extent, they also reduce cultural gaps
(Figure 4-b). They also allow researchers to identify complementary skills, which is very useful
for further collaboration (Figure 4-c).
These researchers' exchange may result from spontaneous initiatives between laboratories, or
from institutional programs, e.g.the EC Human Capital and Mobility program.
Not all the personal relationships developed during researchers' stays in other laboratories will
lead to fruitful collaboration in the future. We would argue however, that Communication
Champions, more than other researchers, maintain the relationships formed in the past, because
they are conscious of their potential usefulness. Indeed we have seen that Communication
Champions communicate frequently with researchers who are not involved in their projects
(Table 3). This is not the case for other researchers. By doing so, the Communication
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Champions are at the hubs of latent scientific networks. They activate them when there is a
possibility of an international project (see Vinck et al.[12]).
Once an international project has been officially set-up, the latent networks and collaborations
are formalised. Scheduled meetings are held at regular intervals in order to monitor the
evolution of the research program. However, as has been mentioned by the researchers
themselves, the exchange of valuable information and the technology transfers (see table 4-e
and 4-fi occur more during the informal contacts between researchers. These informal contacts
occur between the formal meetings in two ways:
Researchers exchange valuable information on the occasion of mutually agreed
working visits. They are likely to share valuable information more easily if a
personal relationship has previously been built between them. That is one reason
why the visits that allow researchers to build personal relationships should be
encouraged;
Researchers can communicate at a distance by telephone or fax.
It must be mentioned that, once a collaboration between laboratories has been formalised, most
of the researchers are prepared to visit other laboratories only if the visit is directly relevant to
their own research. They want the visit to be short, concrete and focused on the subject of
interest to them. This is a different purpose than just establishing personal relationships.
The building of personal relationships among researchers should therefore be encouraged on a
long-term basis. It need not necessarily take place in the framework of formal collaborations
between laboratories. Many other possibilities exist such as graduate training periods, doctoral
and post-doctoral stays.
VI - Conclusion
The global performance of a community is gauged by its scientific and technological progress
with regard to the problems it has to solve. It is not unrealistic to believe that the global
performance, expected of an international project, exceeds the sum of the individual
performances of the participants. This is the rationale behind the idea of actively promoting
multinational projects. Our work gives a better understanding of the functioning of
international projects and some guidelines to promote them.
It has been shown that Communication Champions in scientific communities play a similar role
to technological gatekeepers in technology development. They communicate frequently with
researchers from other organisations or countries, even with researchers who are not involved
in their projects. They are therefore at the hubs of latent scientific networks. They activate
these latent networks when there is a call for proposals for international research projects.
These Communication Champions have certain characteristics. Many of these characteristics
are those of the technological gatekeepers: they communicate more than average (often
informally); they are at high hierarchical levels; they are effective. Other characteristics seem
specific to the European scientific environment: they have had a strong international exposure,
and they have strong language skills (especially in English).
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We think that the Communication Champions can be recognised by research managers thanks
to the characteristics described above. This information can help them in setting up contacts
with other laboratories, based on personal relationships. The building of personal relationships
among researchers from different organisations is important for two reasons:
1. -These relationships are at the origin of latent scientific networks that can be formalised to
take on international projects;
2. -They promote the exchange of valuable information between researchers who collaborate
on a given project.
Research managers should therefore encourage their researchers, on a long term basis, to
spend periods in other laboratories in order to build personal relationships between them and
other researchers.
However, when researchers' visits to other laboratories are made in the framework of a
formalised project, they should focus on a relevant subject. The mission should be clearly
defined in terms of tasks and time table. Short stays seem to be more appropriate in such cases.
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Table 1
Distribution of Researchers by Nationali
France

146

Greece

United Kingdom

57

USA

11

Germany

48

Canada

3

Belgium

10

Mica

3

Spain

14

Latin America

2

Portugal

2

Japan

1

Italy

13

Middle East

4

Netherlands

15

Asia

3

Denmark

3

Russia

2

Sweden

1

Eastern Europe

12

Austria

2

1

Switzerland

12

Norway

1

Photo voltaic

136

Finland

3

AIDS

237

Eire

4

Total

373
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Table 2
Means of communication used by the researchers
Means of
communication

Frequency of
use inside the
organisation
(1 to 7 scale)

Informal meetings
Formal meetings
Phone
E-Mail
Correspondence

5.21
3.97
4.55
1.81
2.73

Frequency of use
outside the
organisation (1 to 7
scale), with researchers
involved in a common
research project
4.38
4.47
5.64
2.04
4.20

Frequency of use
outside the organisation
(1 to 7 scale), with
researchers not
involved in a common
research project
3.25
3.37
3.71
1.61
3.06
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Fiiure 1
Distribution of Researchers by Institution
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Fiffure 2
Distribution of Researchers by Age and Experience
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Figure 3
Distribution of researchers by hierarchical level
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Figure 4
Researchers
Exchange Programmes
Benefits of
a- Building personal relationship

b- Identifying complementary
skills

70%
60%
50%
10%
30%
20%
10%
0%
1

2

3

4

5

6

7

1.240110,7=414t

c- Reducing cultural gap
between organisations

e- Implementing technology transfer

1.41014, 7-.Y

1

2

3

4

5

6

7

14. 45111,7 ...lot

d- Exchanging more
valuable information

f- Writing papers together

Imame, 7-a lot
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Table 3
Characteristics of the Communication Champions
Correlations and Comparisons
As indicated in section VI, we tried to characterise the champions of communication by testing linear correlations between
different parameters and "communication champions" taken as a dummy variable. (The variable called "champ" takes the
value 1 if the individual is a communication champion and the value 0 otherwise).
The following table shows the parameters of the most significant correlations obtained:
Table (3-a)
Personal

Communication
Champions

International
exposure

English

contacts
outside

F = 8.2
p < .0045

F = 8.2
p <.0043

F = 37.2
p < .0001

Informal
meetings
F = 14.9
p <.000I

Communication with
researchers not involved in
their projects
F = 22.8
_p <.0001

Other characteristics were derived from comparisons of the average answers of champions and non-champions to the
questions indicated below (rated on a 1 to 7 scale). The average answers of the two groups to each question are given. All
of them are significantly different at a 95% level.

Table 3-b
Questions

Champions

Others

1. a- Regarding the researchers from other organisations participating in your

5.97

5.59

1. b- Their actual participation? (1=low, ?Adel)

5.36

4.99

2. a- To what extent are you satisfied with the scientific communication you have

5.50

4.48

6- In terms of quality? (1 –not satisfied, 7=satisfied)

5.59

4.95

3. Do you give priority to facts and figures or to interpretation and theory ?

3.20

3.63

2.56

2.95

4.43

4.00

research project, could you rate their willingness to collaborate? (1 .4ow, 7=high)

with other researchers within your department, in tent's of frequency?
(Inot satisfied, 7-satisfied)

(1.,Facts, 7=Theory)

4. Regarding scientific reputation, to what extent is it important to write single
author articles

vs.

co-author articles ? (1=Not important, 7=Very important)

5.To what extent does the following assumption apply to research environments:
"Time is money" ? (1– Not true, 7...Very true)
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