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FOREWORD

The Chancellor of the Duchy of Lancaster, in welcoming the recent SEPSU
report on the international migration of scientists and engineers, commented
that access to the research activities of other countries was ‘an important
element in ensuring world class standards for UK science’. Migration is one
mechanism for giving such access. Research collaboration, the building up of

partnerships with research groups in other countries, is another.

SEPSU has published a number of reports on the mechanics and outcomes
of international research collaboration. In this report we look at how collabora-
tions begin, and in particular at the role of international conferences in stimulat-
ing collaborations. The data are derived mostly from conferences with a
European focus, but our findings are likely to be relevant also to the broader
international context.

There is nothing to beat personal contact. There are examples of successful
collaborations in which the partners have never met, but they are unusual:
face-to-face meetings play a large part both in initiating and in sustaining most-
research collaborations. The ‘small world’ of international conferences provides
an obvious medium for such meetings to occur. This report demonstrates the
extensive role of conferences in nurturing international collaboration, and
presents evidence about the circumstances that are most conducive to successful
collaboration in this context.

This report will be of interest equally to those concerned with organizing
conferences, and to their customers: the public and private funding agencies
that support conferences on the one hand, and participating researchers on the
other. These various groups may have very diverse expectations of what is
likely to emerge from any given conference - from the advancement of scientific
knowledge to the advancement of greater economic and social cohesion among
the Member States of the European Union. As an outcome of a conference,

collaborations can contribute to all these varied agendas.

Dr Ian Nussey, O.B.E., FEng
Chairman, SEPSU Management Board
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SUMMARY

Collaboration plays a major part in science and technology, particularly
international collaboration. This report is concerned with the means by
which collaborations are initiated, concentrating on the role of the
research conference. The report explores the extent to which the forma-
tion of collaborations is an objective of conferences, the nature and
impact of those that are formed and the effectiveness of conferences com-
pared to other routes to initiating collaboration. The study was conduct-
ed under the ESRC Research Programme on the European Context of UK
Science Policy.

The report builds on two previous SEPSU studies, an evaluation of the
European Research Conferences (ERCs) run by the European Science
Foundation and an analysis of the Royal Society (RS) Travel Grant
Scheme. These previous studies had shown that conference participants
frequently expected a new collaboration to result from their attendance.
A new questionnaire survey was conducted of these researchers; the ERC
group represented international {mostly European) researchers who had
all attended one type of conference, whiist the RS group were all British,
but had attended a wide variety of conferences. The questionnaire survey
was backed up by interviews with conference chairmen, organizers and

funders throughout Europe.

All the four suggested objectives of attending conferences were consid-
ered important by participants: seeking new collaborations, keeping up
with contacts, learning about new areas and keeping up with new devel-
opments in their own field. Keeping up with developments was the most
important and new collaborations the least important on average, but
individual responses varied widely and this order was reversed for

WOmert.

The clearly stated priority of conference chairmen in organizing confer-
ences was scientific quality. Chairmen generally sought to invite top
speakers and bring together a group that would not normally meet to

ensure good and novel scientific exchange. It was often felt that such an

vii




14.

Attending conferences and visiting other research groups were seen by
researchers as the most important means of developing new collabora-
tions. Meeting potential collaborators speeded up the development and
increased the chances of a successful partnership, as it gave better oppor-
tunity to assess the scientific and personal priorities of potential partners.
A single meeting, however, was generally thought to be insufficient to
lead to a collaboration: rather, it would be an important part of the -

- evolution, combined with other mechanisms. Partnerships formed

through different routes were not thought to differ fundamentally in
nature, although they might be more open, interactive and fruitful if the
partners had met. Conferences were also more likely to lead to interna-
tional or interdisciplinary linkages.
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I INTRODUCTION

(D RESEARCH COLLABORATION AND ITS INITIATION

Rationale for research collaboration

Research in science and technology is an international activity. The amount of -
international collaboration is increasing, particularly within the European
Community (EC) and greater Europe. For example, of all papers published by
EC scientists, the proportion published jointly with a scientist from another
country grew from 9.4% in 1977 to 21.9% in 1990*. It is widely, though not uni-
versally, believed that there are advantages in being engaged in collaborative
research, from the point of view both of the individual researcher and of the
nations that encourage collaboration.

Collaboration is primarily a means of achieving research advantage, not
an end in itself. For the researchers, the advantage international collaboration
can give is an opportunity to gain or share ideas, technologies and expertise
with a wider base of scientists, which can improve the effectiveness of their
research. European collaboration may be the most accessible option, geographi-
cally, culturally and now economically, as the EC budget for research expands.

From a national perspective, encouragement of researchers to collaborate
internationally may give academia and industry access to leading edge research
and state of the art facilities across a wider range of fields than available nation-
ally. Within Europe, national support for involvement in collaboration could
lead to winning a share of the EC R&D budget, at a time when there are wide-
spread economic constraints on national R&D funding.

Initiation of collaboration

A wide range of programmes and initiatives is supported by the European
Commission and other bodies to encourage collaborative research projects, with
the general aim of building a stronger and more unified science base in Europe.

* H.F. Moed, R.E. de Bruin & A. Straathof, Measurement of national scientific output and inter-
national scientific cooperation in CEC-related areas of science during 1985-1990 (EUR 14581 EN, CEC,
1992),







II METHODOLOGY

This report is based on four sets of data, which have been integrated to address
the key themes of the study.

() EUROPEAN RESEARCH CONFERENCES

The ERC evaluation study

A study was conducted by SEPSU between November 1991 and March 1992 to
support the evaluation of the European Research Conferences (ERCs) by the
European Commission (EC). The report was published as EC Research
Evaluation Report No. 51 (November 1992). The ERCs were established By the
European Science Foundation (ESF) in 1990, with a high proportion of their
funding coming from the EC. They are based on the Gordon Conference model
of the USA, with up to 100 participants meeting over about five days with
formal presentations plus ample opportunity for informal discussion.

All the participants in five selected conferences, held in 1990 or 1991, were
sent a questionnaire concerning their experience; 295 responses (76%) were
received. In addition, the chairman of each of the five conferences was inter-
viewed face to face. The chairmen of 12 of the remaining 14 EC-funded confer-
ences responded to a set of broad, written questions. A series of face to face
interviews was conducted with those managing the ERCs at the Commission
and at ESE, and with the organizers and funders of other European conference
programmes.

ERCs and new collaborations

As one of the main objectives of ERCs is to develop a European identity in
science and technology, the evaluation study considered the role of ERCs in
building contacts and collaborations between European scientists. A key finding
of the questionnaire survey was that 42% of conference participants developed a
new collaboration as a result of attending, most often with researchers from
another European nation. For the present study, we have reanalysed these ques-
tionnaire data, in order to investigate the type of researchers most likely to
become involved in collaborative research via this route, with respect to age,

position, type of organization and nationality.




The interviews with conference chairmen, organizers and funders in the
evaluation study also explored the objective of developing research linkages
through conferences. The views expressed have been integrated with those from
the new series of interviews conducted for the presenf study (see section (iv)).

(I ROYAL SOCIETY TRAVEL GRANT SCHEME

Analysis of the RS Travel Grant Scheme

An analysis was conducted by SEPSU between November 1992 to May 1993 of
the beneficiaries of the Royal Society (RS) Travel Grant Scheme and the use to
which they put their grants. The scheme provides funds for scientists to make
short overseas visits, most often to attend conferences. With an annual budget of
£900K, supporting around 1800 scientists each year, the RS scheme is an impor-
tant source of travel funds for UK researchers. The SEPSU study involved the
collection of data from RS records, and a questionnaire survey of a random
sample of researchers who had benefited from the scheme in 1990/91. The
questionnaire, completed by 169 grantees (77% response rate), concentrated on
the purpose of their trip and the benefits derived.

RS support and new collaborations

Providing travel grants is one means by which the RS promotes contacts
between individual scientists and encourages international research collabora-
tion and knowledge transfer. Indeed, the SEPSU analysis of the scheme showed
that 87% of questionnaire respondents, who had attended a conference during
their trip, had formed a concrete collaboration as a result of the trip. The propor-
tion of RS supported researchers who formed a collaboration seems high
compared to the number who formed one through an ERC (see above). Two
factors contribute to this. First, about half of the RS group had combined their
attendance at a conference with a visit to a laboratory, which must have greatly
increased the chances of a collaboration developing as visiting a laboratory
gives a clear indication of wishing to share ideas or techniques. Second, whilst
all those who applied to attend an ERC were admitted, not all researchers who
applied for RS funding were successful. The selection is on the basis of the
quality of the applicant and the likely benefit of the trip to their research. That
is, excellent researchers, attending a highly relevant conference will get RS
support; exactly the type of situation in which collaboration might be expected
“to flourish. Of course the two groups also differed greatly in nationality and the
nature of the conferences they attended. However, the findings reported in the
following chapters do not indicate that these factors account for the large differ-



ence in the number of collaborations formed. The RS and ERC data have
therefore generally been considered separately in this report.

As with the ERC data (see above), for the purpose of this study the RS
questionnaire survey has been analysed further to examine the type of
researchers most likely to become involved in a collaboration. In addition, since
researchers attended conferences of a wide range of size and type, we have

analysed how these features correlate with whether collaborations were initiat-
ed.

(Il1) FOLLOW-UP QUESTIONNAIRE OF CONFERENCE
PARTICIPANTS

The current study aimed to find out more about why researchers attend confer-
ences, the nature and impact of collaborations that develop through attending
conferences, and comparisons between conferences and other mechanisms of
initiating collaboration. To this end, a follow-up questionnaire (see Annex A)
was sent to some of the researchers included in the two studies above.

The questionnaire sample

We sent the new questionnaire to the subset of scientists whom we knew to
have attended a research conference, either a ERC or on a trip funded by the RS,
and who had, on their return, expected a new collaborative research linkage to
develop as a direct result. The ERC group provided a sampie of conference
participants from a range of countries, whilst the RS group provided a sample of
researchers from the UK who had attended a range of types of conference. 89
respondents to the original ERC evaluation questionnaire and 123 respondents
to the RS Travel Grant analysis questionnaire received the new questionnaire. Of
these, 38 of the ERC group (43%) and 97 of the RS group (79%) responded. The
low response from the ERC group was probably because the new questionnaire
to this group was sent out 18 months after the first (due to unforeseen delays in
the funding for this project), by which time many people would have moved on
or have forgotten the details of the conference that they attended.

The respondents from the ERC group came from eight EC nations, USA,
Eastern Europe plus a few from other countries. Most of the researchers in each
group were academics (97% in the RS group, 91% of ERC participants) and the
majority were permanent staff, although the RS group included 8% and the ERC
group 9% postdoctoral researchers and 9% of ERC respondents were postgraduates.




Questionnaire analysis

The questionnaire responses were analysed via the Statistical Package for Social
Sciences (SPSS). The data from the new questionnaire were input alongside the
data from the original questionnaires, so that correlations could be made with
background data about the individuals and the type of conference they had
attended, in the case of the RS Travel grant holders. Responses to open
questions were read carefully and integrated with the opinions expressed by the
participants in the interview programme.

(IV) THE INTERVIEW PROGRAMME

In addition to investigation of the views and experiences of participants, an
objective of the current study was to explore the rationale and strategy that
organizations and individuals have for funding and organizing conferences.
This was achieved via a series of face to face interviews. Some of the interviews
were conducted as part of the ERC evaluation study and others were conducted
specifically for this study, to broaden the range of nationalities and types of
conference investigated. However, since the discussions covered similar themes,
both sets of interviews have been considered together in this report. All inter-
views were unstructured in order to allow broad-ranging discussion of research
conferences and the formation of research collaborations.

Conference chairmen

Interviews were held with a total of nine researchers who had organized a
conference since 1990. Four of the chairmen were based in the UK (although one
was Hungarian) and the others were from a spread of European countries {two
French, one German, one Irish and one Italian). Three of their conferences were
held in the UK, with one each in France, Germany, Hungary, Ireland, Italy and
Portugal. All those interviewed had organized a small, international meeting
which empf\asized discussion (five ERCs, three NATO Advanced Research
Workshops and one EUCHEM conference), as these were felt to be the types of
conference most conducive to the formation of new contacts and collaborations.
The conferences were in a range of research fields (four chemistry, three life
sciences, one physics and one information technology/ discourse). Conference
chairmen were asked about their objectives in running their meeting, whether

and how they endeavoured to maximise the development of new contacts

between participants and how successful or difficult this proved. As each was

an established researcher, they were also asked about their own experiences of



attending conferences and of establishing and maintaining collaborative
linkages.

Organizing and funding bodies

Interviews were held with relevant personnel at a total of 11 organizations that
actively support research conferences. Five were international bodies that orga-
nize and, in most cases, fund international meetings (ESF, NATO, the Ciba
Foundation, EUCHEM and the European Molecular Biology Organization
(EMBQ)) and six were bodies that give financial support to conferences and/or
to individuals to attend them (the RS and the Wellcome Trust in the UK, EOLAS
and the Health Research Board in Ireland, the DFG in Germany and DGXI of
the European Commission). Discussions with the staff of these bodies who are
responsible for travel funding and/or conference organization were wide
ranging. The main themes were the objectives of the organization in supporting
conferences or individuals to attend them, comparisons between this and other
forms of research support, the value of collaborative research and the best
routes to initiating it.







III RESEARCH COLLABORATION

AS AN OBJECTIVE OR AN
OUTCOME OF CONFERENCES

The initiation of one or more research collaborations has been shown to be a
frequent outcome of attending a research conference in two previous SEPSU
studies (see chapter II). In this chapter, we explore the extent to which the
establishment of new research linkages is an objective of conferences and how
this is balanced with other objectives, from the point of view of participants,
organizers and funders. The factors that determine the likelihood of a collabora-
tion emerging from a conference are also explored, in terms of the characteristics
of the conference and those who attend. Whilst the report considers the degree
to which the objective of forming collaborations is successful, the success of the
other objectives of conferences is not considered. The theme of the report is the
role of conferences in forming research collaborations, rather than a full

exploration of the nature, aims and achievements of conferences.
D OBJECTIVES OF RESEARCH CONFERENCES

Objectives of the participants

The two groups of conference participants, the international group who had
attended ERCs, and the UK group who had been funded by the RS to attend
various conferences, were asked to rank each of the objectives listed in figure
3.1. A maximum score of four indicated a very important objective, whilst zero
meant it was of no importance to the researcher; blank responses were discount-
ed. The mean scores for each objective is shown for each respondent group in
figure 3.1. All of the objectives gained a fairly high average score, indicating the
importance of all of them to both groups of conference participants. Keeping up
with developments in one’s field appeared to be the primary objective of attend-

ing a conference, whilst seeking new collaborations was the least important.

There was considerable variation between individuals’ scores for confer-
ence objectives, indicating that each researcher has his/her own reasons for

participating in meetings. Indeed, one respondent pointed out that the reasons
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for attending vary with the nature of the event, as well as the individual. One
factor that influenced objectives seemed to be gender. The small number of
wornen respondents (11) in the Rstﬁpported group rated “to seek new collabo-
rations” as the most important objective _(m'e,a,n 3.5) and “to keep up with
developments” as the least important objective (mean 3.1). This was the reverse
order of the RS group overall, although there were only small differences in the
éverage ratings assigned to the four objectives by women.

40 [ ] zsew=ss) [ rc=s9)

35 |-
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20 |

15 —

10 f=

05 |—
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seek new keep up existing learn about new keep up with
collaboration contacts areas developments

Figure 3.1 Objectives of attending a research conference
(mean scores; scale 0=no importance to 4=very important)

In addition to the objectives that we asked conference participants to rate,
a number felt that others were of particular importance to them. A few
commented that scientific meetings were as valuable for maintaining collabora-
tions and contacts as making them, and others said they attended in order to
disseminate their results, particularly prior to publication. One respondent
considered the value to be intangible, therefore defying analysis.

Objectives of the organizers

The nine conference chairmen who were interviewed for the study had
organized smali, European, workshop-type meetings, but they were all

12



experienced scientists who had been involved in a wide range of conferences
throughout their careers. Amongst the questions discussed with them were the
general aims of research conferences and the balance and compatibility between
the objective of encouraging collaboration and other objectives.

The clearly stated priority of conference chairmen was the scientific
quality of their meeting. They sought to achieve this through arranging a
programme of those they considered the best possible speakers, in terms of
reputation and appropriateness of topic. Usually they invited speakers who
were focused on one topic or sys;tem, but from differing disciplinary approaches,
in order to bring together a group that would not normally meet. Chairmen
generally said that if they achieved the correct scientific balance, other objectives
would in turn be fulfilled. Good discussion and exchange of ideas were thought
to lead on to the emergence of new ways of thinking and new collaborations;
this is discussed further below.

The objective of bringing together and therefore encouraging collaboration
between scientists of different nationalities and ages was taken into considera-
tion to differing degrees by the chairmen, although it always came second to
scientific quality. Some stated that the inherently international nature of their
subject made it unnecessary to take particular action in this regard. Others did
address this objective, sometimes as much because of the requirements of the
funding body (see below) as through their own inclination. Some of the chair-
men had made allowances so that younger participants or those from Eastern
European or other less scientifically developed European nations could attend,
taking into account that they could not expect such researchers to have achieved
so much, although they did have to be active in the field. Another strategy was
to provide financial assistance for the travel of such participants, or to have a
reduced fee, at least for young scientists. In some cases difficulties had to be
overcome in communicating with Eastern European scientists, because of poor
infrastructure.

Those from the less developed nations who had attended generally partic-
ipated fully in the meeting, and in some cases the requirement to bring in a
speaker from such a country had ended up making a very positive contribution
to the scientific programme. Younger scientists tended to be more comfortable
in the less formal sessions, such as poster sessions, but on the whole they had
contributed to and benefited from the conferences.

13
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Objectives of the funding bodies

Representatwes were interviéwed from a variety of bodies that provide fundlng
for individuals to attend conferences and/or for the conferences themselves.
The organizations were a mixture of national bodies, from several European
countries, and European organizations. The degree to which the different bodies
were also involved in the organization of the meeting varied considerably, and
to some degree related to what their objectives were in supporting conferences. “

One aim of all the organizations in supporting conferences or individuals
to attend them was to enhance the individuals’ research through the exchange of
scientific information or to develop the field through the provision of a forum for

-discussion of leading edge research. In a number of cases this was the only objec-

tive, in which case each application for funding was judged on the basis of the
scientific quality of the researcher and/or conference, and the likely research ben-
efit. In fact two of the funding organizations felt that dissemination of results
through conferences was sufficiently important to have arrangements for all their
research grant holders to be eligible for travel funding as part of their grant.
Some of the bodies with the general aim of enhancing research favoured small,
workshop-type meetings as they thought they were the most valuable. Others
were quite flexible in the format of conferences they supported, considering the sci-
entists the best judge of what was appropriate for their field or individual needs.

For some of the organizations an important objective of supporting confer-
ences in Europe was to strengthen the scientific community and develop a
European identity in science and technology. Conferences were seen as a
cost-effective way of bringing scientists together and allowing new linkages to
develop. For some this particularly meant encouraging the participation of
young researchers and those from less scientifically developed regions,
including, increasingly, Eastern Europe. These people could particularly benefit
from exposdre to and participation in top scientific discussions.

It was recognized that the scientific organizers did not at the outset always
share this objective of strengthening the community. They could usually be
persuaded to take action aimed at achieving it, however, if scientific quality did
not suffer much, particularly if funding was dependent on it. One EC
administrator pointed out that insistence on measures to enhance European

" cooperation through conferences was not simply pedantic. The EC is a political

organization and it was thought important that conference chairmen under-
stood, therefore, that EC funding necessarily came with conditions attached.

14



The representatives of some bodies felt that a strengthening of the
European community in science would be a natural outcome of conferences,
without being a primary objective or requiring particular encouragement. Some
interviewees went further, suggesting that it was inappropriate, for their organi-
zation at least, to have anything other than scientific objectives in supporting
conferences, and development of the community was a political rather than a
scientific aim. One person was of the opinion that promoting such political aims
and targeting “poorer” countries could be damaging to the scientific content of a
meeting.

(I) FACTORS THAT DETERMINE WHETHER COLLABORATION
ARISES FROM A CONFERENCE

Whether or not the initiation of collaborations was an explicit objective of the
researchers attending a conference, or of the organizers or funders, it is certainly
a frequent outcome. All those in the earlier ERC and RS evaluations who had
expected a collaboration to result from their participation in conferences were
sent the new questionnaire and, two or three years after the original conference,
more than 90% of respondents in both groups had actually developed at least
one concrete collaboration as a result of attending. Chapter IV will discuss the

variety of collaborations that arose.
Dependence on personal features

In order to determine the extent to which features of the individual or their
employment affect the likelihood of them establishing a concrete collaboration
of any type, we re-examined some of the questionnaire data from the RS Travel
Grant study and the ERC evaluation. The nationality of the ERC participants
seemed to influence the likelihood of a collaboration forming (all RS Travel
Grant holders are British). Figure 3.2 shows that, while on average 42% of ERC
participants formed new collaborations, this ranged from 31% for French partic-
ipants to 64% for American. It is likely that the Americans attending these
European meetings knew fewer of the other, mostly European participants

before arrival, so there was more scope for them to develop a new collaboration.

Age seemed to have more impact on whether collaborations were initiated
amongst the international ERC participants than among the RS-funded UK
scientists (figure 3.3). Of those who had attended ERCs, researchers aged
between 41-50 were most likely to make new linkages (58%), whilst those who
were over 50 years old were the least likely (20%). This did not seem to reflect

15
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Figure 3.2 Percentage of ERC participants of different nationalities who
‘ formed a new collaboration as a result of the conference
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Figure 3.3 Percentage of participants of different ages who formed a new
collaboration as a result of the conference

16



[

their employment status, as there was little difference between permanent staff
and postgraduate or postdoctoral researchers. Nor did it reflect their status at
the conference, as speakers and ordinary participants formed collaborations
almost equally frequently. It may be that the age ranges from 34 to 50 generally
span the most active research years, so scientists in these groups are most open
to new linkages. It is not clear why the RS funded group did not show the same
age dependence, although far more of them formed collaborations in every age

group.
Gender had no impact on the probability of forming a new collaboration.

Dependence on conference features

Conference participants, organizers and funders were asked about features of
the conferences that particularly encouraged or discouraged the formation of
collaborative linkages. It was frequently commented that small conferences
were more conducive to the formation of new linkages, whilst at very large ones
it was difficult to make contact even with those one already knew. Some pointed
out that this did not make large meetings less valuable: their purpose was
simply different. However, data from the original questionnaire from the study
of the RS Travel Grant Scheme indicated that conference size had a fairly smalt
impact on whether a researcher developed a new collaboration through attend-
ing (figure 3.4). Meetings of fewer than 200 people were most likely and those of
more than 1000 were least likely to result in collaborations, but the differences
were not large.

A very strong message was gained from participants, in particular, that a
meeting at which an informal atmosphere was achieved, with plenty of time for
informal discussion, was a good environment for new research linkages to
emerge. Small size could contribute to such an atmosphere, but social occasions
and excursions or preferably eating all meals together and staying in one venue,
could also contribute greatly. Informal conversation was thought to allow the
interests and priorities of potential partners to be tested. This was considered
important as trust and compatibility have to be established if a collaboration is
to succeed.

To maximize the chances of collaboration arising, participants and chair-
men felt that, in addition to being informal, the atmosphere should be a positive
and open one with intensive scientific conversation. Some fields and meetings
had a very competitive feel, which was not conducive to collaboration forming.
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Figure 3.4 Percentage of RS funded participants in conferences of
different sizes who formed a new collaboration

In other words, a meeting that was fulfilling the important objective of being a
forum for the discussion of leading edge research was also likely to lead to new
scientific linkages. A number of people pointed out, however, that meetings
with such an atmosphere were, unfortunately, rare. Important features cited as
being required to generate such an environment were a good and novel selec-
tion of topic and of speakers and ample formal discussion sessions with lively
chairmen. Many people, though not all, thought that a good poster session
could also contribute a great deal to initiating new linkages by forming a focus
for one to one discussion, being particularly valuable for young scientists who
might be intimidated by the more formal discussion sessions. Others thought
that, whether the meeting was large or small, it should include focused

workshop-type discussions, for example on a particular technique or problem.

An appropriate mix of participants was widely thought to be important
for a scientifically strong meeting, and for the generation of collaboration.
Amongst the requirements were thought to be a balance of scientific interests
and backgrounds (including industry and academia), and a mix of nationalities,
senjorities and ages of participants. However, there were differing, sometimes
conflicting, views on how the optimum mix should be achieved. Some partici-
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pants, chairmen and funders felt that if the topic of the meeting was well cho-
sen, the right participants would be there. The theme should be sufficiently
focused to bring together people with common interests, yet sufficiently inter-
disciplinary to attract a group of people that was not predictable, encouraging
novel discussion and new alliances. As long as the conference was well adver-
tised, the meeting would be as international as the scientific discipline that it
was discussing.

Some participants pointed out that if collaborations were to emerge from a
meeting they should be driven only by scientific need or advantage, and not by
artificially bringing people together, at a conference or otherwise. However,
other participants, as well as some chairmen and funders, thought that efforts
should be made to have a balanced mixture of nationalities, ages, seniorities,
and background (including industry and academia). Special encouragement,
through allowances Ibeing made or funding being available for the young and
those from scientifically peripheral regions, were suggested as ways of achiev-
ing this balance. Researchers who favoured such actions felt that it was these
groups who could benefit most from the new linkages formed at conferences. It
was generally believed, however, that scientific quality should not be compro-
mised in the process. '
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IV THE NATURE AND IMPACT
OF COLLABORATIONS

INITIATED THROUGH
RESEARCH CONFERENCES

Research collaborations exist in a multitude of forms, and vary widely in their
impact on the research of the partners. Therefore, in this chapter we explore in
detail what collaborations initiated at conferences entail, in terms of people,
timescale, the benefits sought and derived, and any negative impact. The bulk
of the data and views in this chapter are drawn from the follow-up question-
naire to the two groups of conference participants, the international group that
had attended an ERC and the group of UK researchers that had been supported
by the RS to attend a variety of types of conference. The RS group is also broken
down to examine the influence of conference size (and, therefore, type) and of
the nationality of their partners on the nature of the collaborations. The statisti-
cal information is based on details of 43 collaborations formed by the 38 respon-
dents in the ERC group and 131 collaborations formed by the 97 respondents in
the RS funded group, unless otherwise stated. Collaborations were defined as
involving at least one researcher or group from outside the respondent’s own
institution.

(I) COMPOSITION OF THE COLLABORATING GROUPS

Number of groups

Collaboration involved only one partner group from outside the respondent’s
institution in the case of 79% of the RS funded researchers and 81% of the ERC
participants. Three or more partner groups were rare (8% and 2% for the RS and
ERC groups respectively); the maximum for a single collaboration in our sample
was seven different partner groups. Whilst very few collaborations overall
involved three or more partner groups, in the 21 cases where RS funded
researchers were collaborating with other EC researchers (see below), they had
three or more partners in five (24%) cases. It is likely that these larger than usual
teams represent consortia put together in order to comply with the special
requirements for EC funding.
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Nationality and nature of partners

The breakdown of nationalities of the partner groups is:shown in figure 4.1a. It
is clear that the RS-supported researchers tended to form their linkages with
groups from a very different profile of countries than the scientists who had
attended an ERC. Half of the collaborations that had arisen through attending
an ERC were with gfoups from an EC nation other than the respondent’s own,

whilst for the RS-supported trips the most likely nationality of partners was
American (39%).
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country World

Figure 4.1a Nationality of partners in collaborations formed through
attending a conference

Part of the reason that the two groups of respondents tended to form part-
nerships with different nationalities was related to the nature and size of the
meetings that they attended. ERCs are very European meetings: about 67% of
participants come from EC nations, with a further 20% from other European
countries. This means that if linkages form they are likely to be with European
groups. Similarly, as shown in figure 4.1b, in cases where a researcher was
supported by the RS to attend a small meeting, more likely to be a national or
European rather than an international meeting, any resulting collaborations

were more often with partners from the same country or another EC country. In
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different sizes of conference (RS group)

the cases where a researcher attended a large meeting, more likely to include
delegates from all over the world, partnerships were more often established
with groups from the USA.

Beyond these considerations, however, is the fact that the general
geographical distribution of RS travel grant destinations (USA 40%, EC 25%,
non-EC 35%) is not very different from the nationality distribution of the RS
collaborating partners in our sample.

In addition to the nature of the conference influencing the nationality of
collaborators, the two groups of respondents may also favour linkages with
different nationalities. Figure 4.1c shows the responses to the question of
whether researchers had any collaboration, not only ones formed through the
conference, with groups from various countries. The great majority of
researchers in both groups had collaborations with groups outside their own
institution, but from the same country. However, the international (mostly
European) group of ERC participants were more likely to have links with EC or
other European nations, besides their own, than the UK group of researchers
supported by the RS. In contrast, the RS-supported group were somewhat more
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likely to collaborate with Americans than the ERC participants. This is likely to
reflect in some measure the common language and historical relationships.

The majority of new collaborations that arose through attending confer-
ences were reported to be with academic research teams: 79% of those formed
by RS-funded researchers and 93% of those formed by ERC participants. The
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Figure 4.1c Percentage of respondents who have any collaboration with
partners of various nationalities
RS-funded group were more likely than the ERC group to collaborate with
partners from industry (9% versus 2%} or ‘other’ organizations (11% versus 5%),
probably reflecting the fact that almost all participants in ERCs are from an
academic background, whereas this may not be the case for the wider range of
meetings attended by the RS-funded group.

Number and status of personnel

The number of people directly involved in a research collaboration varied
widely, from one researcher in each of the two institutions, to up to six people
being involved from the respondent’s group and up to ten from the partner
* group or groups. On average, the number of participating researchers was
almost balanced between the respondent’s group and their partners. The
RS-funded respondents established collaborations involving a mean of
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1.9 people from their side and 2.2 from the other group(s), with more variation
in the number from the partners. The collaborations .established by ERC
participants involved an average of 2.3 scientists from the respondent’s side and
2.4 from that of the partner; again there was greater variation in the number of
partner scientists. '

A breakdown of the status of the personnel involved in the collaborations
formed through conferences is shown in figure 4.2. The RS and ERC groups
responses have been combined in this case as the average proportions of staff of
different grades were very similar in the two groups, though they varied consid-
erably between individual collaborations. On average half of the researchers (ie
an average of about one person) from the respondent’s group were permanent
staff; in most cases this would have been the respondent him/ herself, as most
of them were permanent staff. The remaining individuals were postgraduates or
postdoctoral researchers. Whilst the numbers of researchers involved from the
respondent’s and the partner’s group were similar in total (see above), a higher
proportion of the latter were permanent staff (65%, ie an average of 1.4) and
fewer were postgraduates or postdoctoral researchers. The greater average
number of permanent staff on the partner side may reflect the cases where there

70 respondent’s group (n=88) - partner group (n=29)
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Figure 4.2 The status of staff involved in collaborations formed through
conferences (RS and ERC group combined)
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was more than one other group, as it is likely that a permanent member of staff
was involved from each.

- The nationality of the partner group seemed to have some bearing on the
number of researchers involved in the collaboration and their status, on the
basis of the collaborations formed by the RS-supported group. Figure 4.3 shows
the average number of researchers from each side for collaborations with
various national groups. It can be seen that linkages that included another UK
group tended to be smaller than average although, unusually, the total number
of people from the respondent’s side was -greater on average than from the
partner’s. In contrast, linkages that involved teams from other EC countries

respondent’s group
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Figure 4.3 The average number of staff involved in collaborations with
partners from different countries

were larger, particularly in terms of the number of people from the partner
groups, Ieading to an imbalance in the numbers from each side. This is in
keeping with the finding (above) that more of the EC collaborations involve
more than one partner group, because of the requirements of EC funding.

There was also some difference in the status of researchers included in
collaborations, according to the country of the partners. In the case of a UK

linkage, a low proportion of those from the respondent’s teams were permanent
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staff (26% compared to a 50% average for all collaborations), whilst a high per-
centage of those from the partner teanié: were permanent (86% versus an overall
mean of 65%). The reason for this imbalance is unclear. In the case of EC collabo-
rations the proportion of permanent st_aff from the partner groups was also high
(80%); this may reflect the greater number of cases of multiple partners, as it is
likely that each partner will involve at least one member of permanent staff.

(I’  THE PROCESS OF COLLABORATION

Timescales

The majority of research collaborations established by the scientists who had
been funded by the RS to attend a conference, and by those who had attended
an ERC, were longer term ventures. Of the 125 RS group collaborations and the
43 ERC group collaborations for which the information was supplied, the high-
est percentage were open ended, rather than being a single discrete project (62%
and 52% for the RS and ERC groups respectively). A considerable number had
started as discrete projects, but further collaboration was thought likely (26% of
the RS group, 32% of the ERC group). The remaining small proportions (13%
and 16%) were divided between projects that had already finished and discrete
projects where no continuation was expected.

The nationality of the partner group(s) did not make an appreciable
impact on the pattern or timescale of collaborations. There is an indication,
however, that the type of meeting which the RS participants attended had some
bearing on the duration of the resultant partnership. The smallest meetings
attended by the RS group (up to 100 participants) were most likely to lead to
short-term liaisons (26%). In contrast, meetings of 100-200 delegates, which
would still be considered small, were the most likely to lead to long-term part-
nerships (80% open ended, 20% discrete but with continuation likely).

Activities involved in collaboration

The questionnaire asked what the respondent’s group brought to the collabora-
tion, what the partner group(s) offered and what actions were involved; the
results are shown in figure 4.4. In terms of what the respondents were looking
for from their partners (figure 4.4a), specialist knowledge followed by method-
ological expertise were the most important to the RS and the ERC groups.
Respondents also thought that what they offered the partner team(s) (figure
4.4b) was most often specialist knowledge, followed by methodological
expertise, with research facilities as an important third consideration.
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Figure 4.4a Percentage of collaborations in which specified resources
were offered by the partner group

On balance (figures 4.4a and 4.4b), the RS-funded respondents more often
thought they provided methodological expertise and specialist knowledge than
they received it, whilst the ERC group more often thought that they gained
specialist knowledge from their partners, but provided facilities. In the cases
where the respondent or partner offered something not on the list, it was most
often research materials.

Of the activities listed in figure 4.4, all formed a fairly frequent part of
collaborations, with the exception of sharing staff, but no one activity was
particularly dominant. Joint papers were produced in fewer than half the collab-
orations, and in more than half of those cases only one paper had been pub-
lished to date.

The nature of the collaborations formed by the RS group was dependent
to a marked degree on the nationality of the other partner. In particular, collabo-
rations with other EC countries involved use of research facilities, sharing of
- methodological expertise and access to contacts more frequently than average.
They also involved visits to or from the partner group more frequently than
average, and more often led to the joint publication of a research paper.
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(1) THE IMPACT OF COLLABORATION

Balance of benefit

The questionnaire asked that each collaboration be ranked according to the
benefit/ disbenefit to the respondent’s group and that of their partner. As figure
4.5 shows, the vast majority of linkages formed by the RS and the ERC groups
were considered by the respondents to be beneficial to their partners and them-
selves. 87% of both RS and ERC groups said that, on balance, the benefits and
disbenefits were evenly distributed between partners, although many pointed
out that the objectives of collaborating and the nature of the benefit often
differed between the partners. Many researchers felt that unless a collaboration
was going to be of mutual benefit it would not get off the ground in the first
place; the degree of advantage it brought would depend on the commitment of
the partners. The exceptions were collaborations ihvolv’ing scientifically less
developed countries, which were felt to have more to gain. Some respondents
thought that it was important for them to assist researchers from such countries,
even if they gained no direct benefit themselves.
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Figure 4.5a Percentage of collaborations that had specified degrees of
impact on the respondent’s group
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Benefits of collaboration

The previous section explored what researchers gained from specific collaborations
that was not available in their own group. Comments raised by the respondents’
questionnaire and during the interviews with chairmen expanded on how this
enhanced their own research and the field in general. Access to specialist knowl-
edge, techniques or materials could allow research activities that would not other-
wise have been possible in the researcher’s group, or greatly accelerated progress by
saving time in the development of know-how or by giving access to information
very early. Coordination of effort was also perceived as reducing duplication,
improving efficiency and breaking down the barriers of competition. Some
researchers and chairmen particularly welcomed coordination within Europe, as
this could forge more of a united European approach and lead to a more positive
spirit in European science. Collaboration across disciplinary as well as national -
boundaries was seen as important in cross-fertilization of ideas and stimulating
new research directions. '
Representatives of funding and/or organizing bodies overall saw similar
benefits of research collaboration as the researchers, although some them placed
greater emphasis on the value in building a strong European science base.
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Personnel from the Irish funding bodies pointed out the importance of collaboration
to peripheral scientific regions, particularly within the EC, in giving access to fund-
ing for research and to technologies and facilities not available in their own nation.

Disbenefits of collaboration .

Researchers, chairmen and funders were specifically asked about the negative
impact that collaboration might have on research. Many people said that there
was no negative impact as long as care was taken in the establishment of a part-
nership, otherwise a collaboration could never 'g'et off the ground in the first
place (see below). Some specific problems had been encountered, but either
these had been overcome or the proposed collaboration had failed (see below).
A more general comment, made in some cases, was that the objectives of the
agencies funding collaborations could have a detrimental impact on the
research. For example, in order to win EC funding, pressure may be applied to
encourage acceptance of weaker partners or a technically inappropriate project.
One researcher pointed out that the failure of a good grant application to a
funding agency could be disappointing and demoralizing to a foreign
researcher used to more success. However, any disbenefits cited were rare, and
most researchers, chairmen and funders considered collaboration to be a
positive part of normal research activity.

(IV) PROBLEMS ENCOUNTERED IN ESTABLISHING
COLLABORATIONS

Reasons for failure

Collaborations proposed as a direct result of attending a conference would seem
to have a high chance of getting off the ground, since over 90% of respondents
(all of whom had originally expected a collaboration to emerge) were able to
detail at least one linkage that had developed. Furthermore, some partnerships
that had not yet come into fruition were still expected to in time. Of course,
those who did not reply could have had a higher incidence of failure, and in

some cases fewer collaborations may have materialized than were expected.

A number of researchers gave reasons why expected collaborations failed
to materialize. In several cases, once the researchers returned to their own insti-
tutions lack of time, other pressures of work or simply inertia prevented one or
-~ other partner from acting further on the intended collaboration. In a number of
other cases there was a lack of funding for follow-up travel or a specific project
grant was rejected, after which the impetus was lost. A change in the circum-
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stances also led to the failure of some potential Iinkéges, such as a shifting of
scientific priorities, or a loss of manpower or of access to facilities. Finally, the
difficulties of communicating with Eastern European scientists had proved too
great a barrier to the development-of a couple of collaborations.

Difficulties that were overcome

Whilst the number of collaborations proposed as a result of attending a conference
that totally failed to materialize was small, others encountered a considerable
number of problems before they could be established. Once these had been over-
come, most collaborations had a positive outcome, as discussed above, Many of
the problems could be avoided on a future occasion with careful planning,

The most common difficulty had been securing funds to pay for further
travel or equipment necessary for the collaboration. This was a particular problem
if the intended trip was exploratory rather than being tied to a specific project. If
there was no money for a follow-up visit a new contact could go ‘cold". It was felt
by some that research funding agencies should acknowledge the importance of
travel and collaboration by having a flexible element for travel in all project grants,
as the Wellcome Trust did, particularly since only small amounts were required.
Some thought that it was more difficult for younger researchers who lacked well
funded laboratories with the resources to finance potential collaborations, and that
they should therefore be favoured in winning travel money. Insufficient funding
had frequently restricted the extent of the collaborative activity. To some extent
good communications particularly through e-mail, had enabled linkages to be
maintained, though this was often not felt to be as fruitful as extensive face-to-face
contact with partners, and it was more difficult where the partners were in
countrigs with poor infrastructure.

Lack of time had also led to the scaling down of some plans for collabora-
tion. In some cases this was simply caused by overenthusiasm when the
researchers first proposed to work together, and could be resolved by more realistic
planning. Some had found logistics and communication to be more time-consum-
ing than expected, whilst others had found the process of applying for funding
long and bureaucratic. In some cases it was felt that the bureaucracy was unneces-
sarily burdensome, particularly in the case of EC funding, and could seriously
inhibit the development of collaboration.

Almost all of the other problems that were encountered in establishing a new
collaboration were related to personal and cultural differences. These included
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Attending conferences and visiting other researchers were seen as the most
important mechanisms, followed by introduction via mutual contacts.
Organized networks were more important to the international {mostly
European} ERC group than to the all British RS group. Electronic bulletin
boards, clubs and expert databases did not appear to be important in forming
collaborations, although it might be expected that these mechanisms might
develop in importance with time.

The importance of conferences, visits and mutual contacts correlates with
the fact that respondents, chairmen and funders frequently commented on the
value of face to face contact in encouraging collaboration. By meeting a potential
partner, researchers felt they were able to discuss mutual interests in more depth
and to establish whether their capabilities, approaches and attitudes were mutu-
ally compatible. This meant that collaborations were more likely to succeed,
more quickly, and with fewer problems of understanding such as those
discussed in Chapter IV. It might be thought that networks would offer many of
the advantages of conferences. However, some had found them difficult to
break into, although they were thought useful when bidding for EC funds.

A number of respondents pointed out that, although important, a single
meeting with a potential collaborator, whether at a conference or elsewhere,
usually was not sulfficient to establish a new linkage. Collaborations were said
by several researchers to evolve, needing time to build up trust and understand-
ing. Several meetings, or a single meeting following some time of communicat-

_ing by mail, e-mail or being aware of each other’s work through literature, may
be necessary. Thus, whilst the different mechanisms of communication between
researchers differ in their importance in forming collaborations, it may be that a
combination of mechanisms is the most valuable.

Some researchers pointed out particular advantages of conferences with
respect to new linkages. They combined the possibility of formally presenting
one’s work with the opportunity to discuss it informally. Conferences were also
said to be a good forum for meeting industrial partners or those from different
disciplines.

(I THE NATURE OF COLLABORATIONS ARISING FROM
DIFFERENT MECHANISMS

This sfudy provides a detailed analysis of the nature and impact only of collabo-
rations initiated through conferences (chapter IV), though we asked researchers,
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chairmen and funders to comment generally on the linkages that emerge via
different routes. Many people saw no fundamental or generalized difference in
the types of collaborations arising by various routes; rather it was that the
particular field of research and the needs and attitudes of the individuals
involved would determine the course and impact of the partnership. Indeed, a
number of the comments about the different routes to collaboration seemed
simply to reflect the individual experiences of the researchers rather than being
gefleral observation.

Collaborations that had arisen via face to face contact, at a conference,
laboratory visit or via a mutual contact, were shown above to have a greater
chance getting off the ground. It was also felt by a number of researchers that
they were more interactive and informal, making them more fruitful and long-
lasting once they did get under way. Some researchers, nevertheless, had had
very fruitful partnerships with people whom they had never met, exchanging
data, ideas and materials. However, it was thought that collaborations initiated
and continued through the literature and written communication were more
formal and often involved a finite activity rather than ongoing and evolving

interaction.

It was pointed out that collaborations initiated through conferences were
more likely to be international and/or interdisciplinary. Collaboration with
researchers in one’s own field and country was easier to initiate and maintain,
whilst conferences gave access to a greater variety of scientists outside the
immediate community. Conferences may also be of particular value for meeting

bright young researchers, particularly from the host country.
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VI DISCUSSION

Scope of the study

The focus of this study is how research collaborations, particularly between
European partners, are initiated and develop. A collaboration is defined in
terms of the partnership, very frequently ongoing, between two or more
research groups rather than the cooperation of two or more groups on a particu-
lar project, which has been the subject of a previous SEPSU study.* We have
taken research conferences as one of the possible triggers to forming collabora-
tions, and explored the evolution of collaborations from this point, rather than
starting from collaboration on a particular task and asking how the point was
reached. Therefore the nature of the activity involved in the collaborations in
this study was determined by the researchers themselves.

The choice of research conferences as the starting point for collaborations
to be studied means that the bias is towards academic partnerships. The
emphasis is on European collaboration, since most of those surveyed were in
Europe, but comparisons have been made of partnerships between the UK and
other European nations and between the UK and other non-European nations.

Collaboration as an objective of conferences

From the point of view of participants, chairmen and many funding bodies, the
most important objective of research conferences is the exchange of scientific
information. The formation of collaborations is a secondary function.
Nevertheless, collaborations are frequently formed, and indeed conferences are
considered to be one of the most important means of initiating collaborations. In
other words, from the point of view of the academic community collaborations
are a major outcome of conferences but not a major objective. In contrast, for
some of the organizations, notably the EC, ESF and NATO, encouraging collabo-
ration and building a stronger scientific community is a major objective of
supporting conferences, so their funding comes with conditions or recommen-
dations about the balance of participants. The scientists conform to these

* Malcolm McOnie, European collaboration in science and technology: pointers to the future for
policy makers (SEPSU Policy Study No. 3, 1989).
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specifications in a way that avoids compromising their scientific objectives,
inviting speakers and funding participants from less developed regions, but
only if they are active in the field. A possible outcome of this is that the strong
scientists in a peripheral region have access to wider contacts and funding, but
it is difficult for others, particularly the young, to break into the circle, and the
benefits to the regjon as a whole may be limited.

We identified a number of features of conferences that enhanced the
chances of new collaborative linkages developing. Small conferences were
somewhat more likely to result in collaborations. More importantly, strong and
open presentation and discussion of research, with a group of people who
would not normally come together, yet had common interests, and plenty of free
time for informal discussion, were considered important stimuli for new collab-
orations.

This, of course, is also a stimulating environment for the exchange of
scientific information, and a number of people pointed out that one would lead
to the other in any case. This type of format may not be appropriate in all cases,
however, depending on the other objectives of the organizers and the audience
that they hope to reach. |

The nationality of partners established through a conference at least in
part relates to the nationality of the participants, as might be expected.
European conferences are more likely to lead to European collaborations.

The nature and development of collaboration

We have looked at one of the triggers of collaboration, the research conference,
and explored what develops from there. What emerged is a picture of collabora-
tion as a part of every day scientific activity, very varied in nature to suit the
scientific needs of the researchers. From the point of view of the academic scien-
tist at least, collaboration is a highly successful means of improving research
effectiveness, by sharing ideas, methodology and resources. It is not an end in
itself. A fruitful collaboration must be driven by scientific advantage, and must
be allowed to build up over time to allow the priorities and attitudes of poten-
tial partners to be established. Face to face contact is considered to be a very
important part of this process. Thus the development of collaborative linkages is
‘a slow process, but it seems that once established, a collaborative relationship

between research groups lasts for a long time.
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The activities involved in a collaboration vary considerably, and probably
change in the course of time depending on the needs and interests of the part-
ners, since most relationships last once established. Most collaborations in our
sample were between two groups and involved the exchange of specialist
knowledge and methodological expertise, through visits, joint experiments/
fieldwork and exchange of data.

Collaboration between UK researchers and other EC groups tended to be
on a larger scale, with several groups participating. They were more likely to
involve exchange of methodology and access to facilities and visits between the
groups. It is likely that the difference in size is the direct result of EC funding of
research projects, where consortia of groups tend to be encouraged. The differ-
ence in nature may relate to the fact that EC funding will be for a specific
project, rather than the ongoing sharing of ideas, therefore involving methodol-
ogy and facilities and including money for travel between the groups. EC
collaborations were more productive, in the sense that they were more likely to
lead to the publication of papers. However, they were not felt any more intrinsi-
cally beneficial to the researchers, and the greater production of papers is again
likely to relate to the collaboration being based on a discrete task.
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10.

11.

12,

.......................

Number of partner groups  ...........
Countries of partner groups ...........

Nature of collaborators’ organizations (one tick per partner group):

EC industry () () ()
EC academia ( ) () ()
non-EC industry () () ()
non-EC academia () () ()
other (specify) L e .

How many researchers of each grade from your research group
(including yourself) are directly involved in the collaboration:

postgraduate
postdoctoral
permanent staff
other (specify)

.................................
.................................

How many researchers of each grade from the partner research groups
are directly involved in the collaboration:

postgraduate .. ...
postdoctoral
permanent staff ... .0 LLoooooiin

other (specify) ... ...

--------------------------------

What did the partner groups offer that was not available in your own
institution (tick where appropriate):

research facilities () () ()
methodological expertise () () ()
specialist knowledge () () ()
additional manpower () () ()
access to further contacts () () ()

other (specify) ...,

What did your group offer that was not available in the partner group’s
own institution (tick where appropriate):

research facilities () () ()
methodological expertise () () ()
specialist knowledge () () ()
additional manpower ) () ()
access to further contacts () () ()

other (specify) ... ... ...,

Which of the following has the collaboration involved (tick where
appropriate):

visit to collaborators
visit from collaborators

— -
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joint experiments/ fieldwork () () ()
shared staff/students () () ()
exchange of data () () ()
joint refereed papers-

givenumber ... ... ...

...........

13.  How much funding has been won from organizations other than your
own or that of your partners specifically to support the collaboration in
total, and from each source (specify currency):

TOTALVALUE = . i e,
European Commission ~ .......... ...........
other international body ~ .......... ...........
public funds from:
—yourcountry  ....oiiL.. Looiiiiil ciiiieeee,
—collaboratorscountry ......... ...........
private funds from: '
—your country  ..... e e eaeee eieaaaaaaa,
- collaborators country ......... ...........
other (specify) ... oL,

...........

...........

14. What is the timescale of the collaboration (tick one):

already finished () () ()
discrete project, no () () ()
continuation likely () () ()
discrete project, further () () ()
collaboration likely () () ()
open ended, not a single () () ()
discrete project () () ()

IMPACT OF COLLABORATIONS ARISING FROM ATTENDING
CONFERENCE

15.  What impact have the collaborations had on your research group:

major benefit () () ()
some benefit () () ()
no net impact () () ()
some disbenefit () () ()
major disbenefit () () ()
16.  What impact have the collaborations had on partner groups:
major benefit () () ()
some benefit (9 () ()
no net impact () () ()
some disbenefit () { ) ()
major disbenefit { ) () ()

17. To what extent were the benefits and disbenefits evenly distributed
between the groups involved in the collaboration?

..................................................................
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18.  If any collaborations had a net negative impact on your research, how

was this manifest and how would you avoid this happening again in
future?

.................................................................
.................................................................

.................................................................

19.  Even if collaborations have been beneficial on balance, were there any

problems in establishing them, and how might problems be avoided in
future? B

.................................................................

.................................................................

20.  If any collaborations expected to develop as a result of attending the
conference failed to do so, please give the reasons:

..................................................................

.................................................................

MECHANISMS OF FORMING RESEARCH COLLABORATIONS

21.  What features of the conference that you attended particularly a)
encouraged or b) discouraged the formation of collaborative linkages?

.................................................................
.................................................................

22.  Please rate the following objectives of attending a research conference

on a scale of 0 to 4 (where 0=no importance and 4=a very important
objective):

to seek new collaborations

to keep up with existing contacts

to learn about new areas of research

to keep up with developments in own field

..............
..............
P I R A

23. A number of mechanisms exist via which research collaborations may
be initiated; please rate the importance of each to your research on a
scale of 0 to 4 (where 0=no importance and 4=very important):

attending conferences
visiting other research groups
via research literature

via electronic bulletin boards/ clubs
via mutual contacts
databases of experts
organized networks
other (specify)

..............
..............

............................
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24, Do the nature of the collaborators and the collaborations formed via
each mechanism differ in any way?

.................................................................

.................................................................

25.  Please make any other comments of relevance to this study that have
not been covered in preceding questions:

.................................................................

Thank you very much for your time in completing this questionnaire.
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