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bstract

Studies of the effectiveness of collaborative research partnerships between industrial and academic institutions rarely focus on
nderstanding success as perceived by those involved in the research activities. We explore the extent to which three classes of
otential success factor are correlated with perceived collaborative research success; supervisor characteristics, project management
haracteristics, and communication characteristics. Findings are based on a questionnaire-based survey of 348 doctoral students

upported by the UK Research Councils’ Engineering Doctorate (EngD) and Co-operative Awards in Science & Engineering (CASE)
chemes. Conclusions describe how the experience of collaboration as a process influences and how successful students consider
he collaboration to be for themselves and the collaborating institutions.

2007 Elsevier B.V. All rights reserved.
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. Introduction

Contemporary approaches to knowledge and wealth
eneration stress the benefits of collaboration between
isparate intellectual, professional, and sectoral actors
both individual and institutional). Accrued advantages
rom such collaboration include increasing the absorp-
ive capacity of industrial sectors (Cohen and Levinthal,
989) and improvements to the yield of company R&D
ctivities (Zucker and Darby, 2000).

The industrial and commercial sectors have long

ecognised the value of such boundary spanning part-
erships but more recently governance agencies have
ntroduced specific funding and promotional schemes to
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encourage and facilitate research partnerships between
universities and commercial or public sector organisa-
tions. Many of these involve the provision of funding
from third parties; facilitating a range of types of research
partnership varying in duration, intensity, and level of
financial and other resources required to underpin them
(AURIL, 1997). Indeed, non-academic institutions have
been shown to be highly effective at exploiting the
variety of available collaboration initiatives sponsored
by government to accomplish a range of business and
strategic objectives (Santoro and Chakrabarti, 2002).
The university sector has also been pro-active in this
regard, initiating thematic or disciplinary collaboration
programmes and courting potential industrial partners
through networking and marketing activities. For exam-

ple, many universities have established industrial liaison
offices to facilitate contacts with industry, in particu-
lar small and medium sized companies. The role that
the various collaboration schemes have in stimulating or
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impeding relations between industry and academia was
recently highlighted in a benchmarking study (Polt et al.,
2001; OECD, 2002).

In the UK, the policy context is of fundamental
importance to industry–science linkages (OECD, 2002).
Significant emphasis on support for industry–academia
collaboration can be traced back to the early 1990s as
a result of a government White Paper on the UK’s sci-
ence and technology policy (HMSO, 1993) which set
out policies designed to encourage closer contact and
exchanges between the science and engineering base and
industry. Consequently, UK innovation policies reflect a
theoretical understanding of the innovation process at a
particular time. Thus, some of the more established poli-
cies that encourage universities to commercialise their
research reflect an older, linear model (characterised by
a uni-directional transfer of knowledge from science to
society) whereas recent initiatives take into account a
more contemporary ‘network’ model where knowledge
is seen to flow in many directions through a web of nodes
and connections (Stewart, 1999).

Based on the assumption that there is a significant
cultural divide between universities and (in particular
craft-based) commercial companies, the UK govern-
ment has concentrated on policies aimed at helping
the two sides communicate more effectively by using
people as ‘agents of change’ (Stewart, 1999). Exam-
ples of such ‘people based partnership’ schemes include
the Teaching Company Scheme (now called Knowl-
edge Transfer Partnerships), the Co-operative Awards in
Science and Engineering (CASE), Engineering Doctor-
ates (EngD), and Faraday Partnerships. These schemes
facilitate knowledge flows between parties and therefore
reflect the network model noted above. Recent comment
on these initiatives (e.g. Lambert, 2003) has emphasised
both the significance of knowledge exchange as part
of the collaboration dividend, and the important role-
played by research students in realising the benefits of
cooperation.

Such new modes of knowledge creation and dissem-
ination (sensu Gibbons et al., 1994) demand new modes
of appraisal and evaluation. Consequently, research fun-
ders, researchers, and research exploiters have sought
to identify practical and robust metrics which can
be used to evaluate the level and effectiveness of
university–industry relationships. Increasingly detailed
measures (many based on statistical analysis of outputs)
have been developed and large-scale surveys have been

carried out, providing useful evidence of the continuing
increase in and changing nature of university–industry
interactions (e.g. Howells et al., 1998; OECD, 2002).
These studies do not however represent the entire picture
licy 36 (2007) 1239–1250

as they fail to map (for example) informal relationships,
knowledge flows (‘tacit’ benefits) and the intellectual
nature of relationships between industrialists and aca-
demics.

Empirical studies evaluating the effectiveness of
(specifically) industry–academia collaborations have
tended to focus on issues of technology transfer
(Siegel et al., 2003), knowledge transfer (Etzkowitz and
Leydesdorff, 1997) the role of social networks (Davidson
and Lamb, 2000), organizational factors (Mora-Valentin
et al., 2004) and the promotion of collaboration within
certain countries or regions (Nelson, 1993; Inzelt, 2004).
More recently, attention has also focused on comple-
mentarities between expectations and the experience of
collaboration (Tan et al., 2004). The field is also typi-
fied by studies of narrowly defined fields of research or
technology (often via case studies), which consider the
contribution of university research to knowledge pro-
duction and studies which focus on specific objectives
of interaction (particularly commercialisation activities)
(Schartinger et al., 2002). Because of the wide range of
collaboration types and outputs from these activities, it
is perhaps understandable that no single metric is fully
able to capture the whole range of benefits which accrue
from industry–academia collaborations.

The reasons that many companies collaborate with
universities are a lot broader than just the development
of well defined new products. Access to a wider range
of ideas, facilities, expertise and know how are all desir-
able features of collaborative endeavours. As knowledge
transfer from universities to industry is a lot more com-
plex than the undertaking of individual projects with
specific results in mind, measurement of the outcome
of such relationships is consequently problematic. The
way the effectiveness of an industry–academia relation-
ship is measured therefore depends on how ‘success’ or
‘efficiency’ is defined either by the investigating team
or by the participants involved in collaboration (indus-
trialists, academics and government), and on the type
of relationship being observed. Measures of success
which rely on tangible products can generate an incom-
plete picture of achievement and fail to capture many
(experiential) outcomes which may influence future col-
laboration intents or behaviour. The challenges faced by
those seeking empirically derived evidence of collabo-
ration success in this field have been highlighted many
times. The authors of the benchmarking project men-
tioned above (Polt et al., 2001) committed a good deal

of space to expounding the difficulties of evaluating and
measuring the effectiveness and efficiency of the vari-
ous linkages between society and science for knowledge
exchange and therefore innovation. Others have drawn
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ttention to the informal nature of many of the artefacts
f collaboration and the difficulties inherent in measur-
ng flows of ideas, modified knowledge, opinions and
ttitudes, etc. which are the very lifeblood of intellectual
nteraction (e.g. Rahm et al., 2000).

. Characteristics of successful and unsuccessful
ollaboration

Whilst the determinants of effective research collab-
ration across academic disciplines has been extensively
ddressed in recent years, ranging from descriptive
ccounts of collaboration (Jeffrey, 2003) to more expan-
ive studies of large research teams (Hara et al., 2003),
omparable explorations of industry–university collab-
ration are few. However, several sector specific studies
ave identified a range of candidate elements which have
een seen to influence collaboration success. For exam-
le, Klein et al. (1992) identified relevance, patience,
articipation, value, and sharing as key influences on
ollaboration success in the petroleum industry. Reback
t al. (2002), drawing on experiences from the research-
raxis dynamic in drug dependency rehabilitation,
ound that forming equal partnerships, frequent bilateral
ommunication, ensuring non-hierarchical relationships
ithin teams, and agreeing appropriate dissemination

outes were key factors in winning collaborations. Work-
ng in the field of management research, Amabile et al.
2001) considered three potential determinants of the
uccess of such cross-profession collaborations: collab-
rative team characteristics, collaboration environment
haracteristics, and collaboration processes, their con-
lusions emphasised the role played by trust building,
requent communication, conflict resolution procedures,
nd socialising processes in the operations of successful
ollaborating teams.

Several authors have used both bibliometrics and
urveys to study collaborative research activities (e.g.
en and Kobayashi, 2001; Tijssen and Korevaar, 1997;

ijssen, 1998), although these rarely go beyond an
ssessment of effectiveness or efficiency in absolute
erms to consider the characteristics of successful and
nsuccessful collaboration. Our approach is, perhaps,
f a different lineage in that we are primarily inter-
sted in perceived success from the perspective of those
ngaged in collaboration. Other enquiries in this tra-
ition include those from Behrens and Gray (2001)
nd Lee (2000), who employed a ‘simplified’ measure-

ent system termed ‘behavioural outcomes’—that is

he perceived benefits of collaboration to participants
ased on their experience of current or recent collab-
rative projects (e.g. degree of satisfaction). Barnes et
licy 36 (2007) 1239–1250 1241

al. (2002) also evaluated the success of collaborative
projects on the basis of participants’ perceptions—the
value of the research outcomes to individual partners and
how well their expectations had been met. They also used
objective measures of innovation to balance these sub-
jective measures, based on quantifiable outcomes such
as the number of published journal papers, the number
of patents filed and evidence of new product, process or
technology developments. They justified their empha-
sis on the perceptions of the participants by noting that
‘collaborative ventures are often perceived as failures
despite some significant technological and/or tangible
outcomes’ (Barnes et al., 2002, p. 273) and that such
perceptions may influence the decision to collaborate in
future. More recently still (and with particular import
for the study reported here), Carayol (2003) studied
science–industry collaboration by considering informa-
tion from both academics and firms on organisational
characteristics and aims, allowing the construction of a
typology of collaboration.

Our terms of reference for the study reported here are
relatively broad in that we are interested in collaborative
research across application sectors. So, for example, we
include collaborative research between universities and
public sector organisations such as local authorities or
charities. In broad terms the study seeks to enrich the
current understanding of industry–university research
collaboration by providing an empirically grounded
characterisation of successful and unsuccessful projects
from the perspective of research students. Studies of this
type were recently encouraged by Bozeman and Corley
(2004) who called for work to identify the ‘predictors of
successful collaboration’.

Whilst the survey reported here does not set out to
validate a particular model of collaboration (although
see Woods et al., 2004; Nye, 2004 for examples), we
are able to say something about the characteristics of
successful and (perhaps more significantly) unsuccessful
collaborative research activities. Specifically, we explore
the extent to which three classes of factor are correlated
with perceived collaborative research success; supervi-
sor characteristics, project management characteristics,
and communication characteristics.

A series of scoping interviews (N = 16) were con-
ducted with research funders and research managers to
identify a list of factors relevant to each class. This
group of respondents included programme managers
from the UK Research Councils as well as industrial

liaison departments and technology transfer units based
at several UK universities. The results of this scoping
study comprise factors which might be correlated with
successful collaborative projects. Each factor (as pre-
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Table 1
Factors observed by research funders and managers to influence collaboration success

Class of factor Component factors Direction of influence on project success

Supervision

i. Collaborating partners have worked together before Previous collaboration promotes success
ii. Extent to which supervisors understand the work Greater understanding of student’s work promotes success
iii. Enthusiasm of supervisors for the project Greater enthusiasm promotes success
iv. Compatibility of supervisors’ disciplinary backgrounds Better compatibility promotes success
v. Differences of opinion between supervisors cause
problems

Fewer differences of opinion promote success

Project management

i. Restrictiveness of project management/supervision Restrictive project management threatens success
ii. Gantt chart or list of deliverables for project requested Agreement on a project timetable or deliverables list

promotes success
iii. Problems encountered with project timescales Success promoted by fewer problems with timescales
iv. Changed project objectives/research methods Consistent project objectives promote success
v. Partner providing most leadership Greater industrial involvement promotes success
vi. Partner coordinating/managing relationship Greater industrial involvement promotes success
vii. Personnel changes in coordination group Success promoted by few personnel changes
viii. Collaboration agreement in force Existence of collaboration agreement promotes success
ix. Asked to sign confidentiality agreement Existence of confidentiality agreement promotes success

Communication

i. Frequency of joint project meetings held More frequent project meetings promotes success
ii. Communication problems between students and
supervisors

Success promoted by few communication problems
between student and supervisors

rs
iii. Communication problems between partne
iv. Quality of communication over time

sented in Table 1) can be considered a proposition about
a determinant of success to be explored in the main
survey.

The factors identified through the scoping study cor-
respond well with best practice elements for the effective
organisation and management of university–industry
research partnerships identified elsewhere in the liter-
ature:

• Mutual trust and good personal relationships that
develop over time (Schartinger et al., 2002; Rappert
et al., 1999; Senker et al., 1998).

• Good project management (e.g. progress monitoring,
effective communication) (Starbuck, 2001; AURIL,
1997).

• Mutual understanding and appreciation of motiva-
tions, interests and needs (Brannock and Denny, 1998;
Konecny et al., 1995).

• Clearly specified objectives and expectations (e.g.
Barnes et al., 2002; Burnham, 1997).

• Frequent, clear and open communication and feed-
back (BHEF, 2001; AURIL, 1997; NAS, 1997).

• Commitment and continuity of both partners—helped

by mutual goals and benefits (Barnes et al., 2002).

• Close alignment of expertise and interests of collabo-
rating parties (Molina et al., 1997).

• Agreements on project roles and responsibilities and
publication issues (BHEF, 2001; Starbuck, 2001).
Success promoted by few problems between supervisors
Success promoted by increasing quality of communication

In addition, in order to extend the range of factors
under consideration, we investigated a number of factors
which do not fall within the classes reported in Table 1;
perceived success as a function of (i) research funding
body, (ii) size of collaborating organisation, (iii) propor-
tion of time spent by the student with the collaborating
organisation, and (iv) the age of the student.

3. Study method

Our approach to studying the characteristics of suc-
cessful and unsuccessful collaboration conforms with
the ‘reflexive’ approaches noted above by focusing on
PhD students’ perspectives of the experience of col-
laborative research. Our sample population comprised
UK students studying for Doctorate degrees under two
forms of funding; (a) the Engineering Doctorate (EngD)
scheme, and (b) the Co-operative Awards in Science
& Engineering (CASE) scheme. Both schemes provide
funding for research students who work on projects
jointly supervised by an academic and an industrial or
public sector organisation.

The opinions and perceptions of those people actually
working on collaborative research projects (as opposed

to those managing or supervising such initiatives) are
under-represented in the literature. Despite this, the
effects of differences in the priorities and perspectives
of academia and industry have been evidenced through
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he experiences of doctorate students involved in col-
aborative projects (Barnes et al., 2002). The students
n our response group are at the ‘coal-face’ of collabora-
ive research, exposed to the day-to-day detail of research
ractice, and well positioned to assess both the accom-
lishments and failings of collaboration. Because they
re typically brought in to the project after funding has
een secured, their perceptions and opinions (which are
rimarily formed by the functional performance of the
esearch activity itself) will be untainted by the history
f the industry–academic relationship. We do not claim
ny priviledged or better insight from a focus on research
tudent perceptions. Concerns about response rate and
uality dictated against the inclusion of industrial and
cademic supervisors in the survey. Our findings provide
complementary view to other recent studies by report-

ng how a relatively independent but closely involved
hird party experiences and judges the collaborative pro-
ess.

The EngD programme is operated by the UK Engi-
eering & Physical Sciences Research Council (EPSRC)
nd comprises a 4-year postgraduate studentship focused
n commercially relevant research and including an
BA component. The EngD was first introduced in 1992

n response to the needs of industry and demand for more
ndustrially relevant qualifications coming from students
EPSRC, 2002). EngD students (known as ‘research
ngineers’) are expected to spend around 75% of their
ime working directly with the collaborating company.
he project (or a portfolio of projects) is designed by
n academic institution and a co-operating company
or, indeed, companies), who jointly supervise the stu-
entship.

The CASE scheme is supported by five UK Research
ouncils.1 Most CASE projects are also designed and

upervised by both an academic institution and a collab-
rating organisation. Some CASE projects are defined
nly by the non-academic partner who then selects the
cademic partner, and then both partners select and
upervise the student (e.g. EPSRC Industrial CASE).
ASE students are usually working towards PhDs and,

o qualify, they need to spend at least 3 months of
heir 3-year project (except for part-time students) work-

ng in a non-academic setting with the collaborating
rganisation. The ‘industrial’ partner can be any organ-
sation from the public or private sector, including

1 EPSRC, PPARC (Particle Physics & Astronomy Research Coun-
il), NERC (Natural Environment Research Council), BBSRC
Biotechnology & Biological Sciences Research Council) and ESRC
Economic & Social Research Council).
licy 36 (2007) 1239–1250 1243

charities, local authorities, and research council institu-
tions or laboratories. Both the EngD and CASE schemes
offer students the opportunity to undertake a research
project with both practical and theoretical aspects and to
gain experience of working in both industrial and aca-
demic environments. Although many students on these
schemes may be working alongside other researchers,
their specific project would typically involve only them-
selves and their two supervisors.

An Internet based invitation-only questionnaire was
selected as the elicitation vehicle for the study. Pri-
mary considerations influencing this choice were; ease
and speed of questionnaire completion and return, size
of sample population which made an interview based
survey impractical, level of response group computer
literacy, and ability to automate much of the response
coding. Potential difficulties raised by this form of sur-
vey deployment include low response rates (Cook et
al., 2000) privacy and confidentiality (Cho and LaRose,
1999) and respondents feeling imposed upon or bur-
dened by the request to participate (Crawford et al.,
2001). Engaging authoritative institutions and individ-
uals in survey dissemination (see below) and adhering
to the tenets of ethical survey research practice (includ-
ing transparency of process, informed consent, and data
protection) enabled the potential impact of these issues to
be minimized. Further guidance on sampling and ques-
tionnaire design was adopted from Dillman (2000). The
questionnaire was piloted with a small group of EngD
students (as representative of both EngD and CASE
respondents) in order to both test the relevance of the
survey agenda and evaluate the quality of questionnaire
design. One minor change to the structure of the ques-
tionnaire was required following the pilot but the factors
identified by the research managers and funders (see
Table 1) proved to be robust in terms of the respon-
dents’ ability to understand the questions and provide
meaningful answers. Following piloting, an HTML tem-
plate of the questionnaire was created and loaded on to a
server. Completed questionnaires were forwarded from
the server to the survey team by email.

Permission to distribute a request to EngD and CASE
students to participate in the survey was sought from five
of the UK Research Councils (EPSRC, BBSRC, PPARC,
NERC & ESRC) and fifteen Engineering Doctorate Cen-
tres. Permission was granted by all 5 Research Councils
and by 13 of the 15 EngD Centres. Data acquisition
occurred between December 2003 and January 2004.

A total of 348 questionnaires containing valid responses
were returned of which 64 were from EngD students
and 284 from CASE students. Because some of the EngD
centres and individual supervisors took responsibility for
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Table 2
Factors related to supervisory issues

Variable description Measure Results

Successful projects (N = 30) Unsuccessful projects (N = 30)

Collaborating partners have worked together before Percent Yes: 83.3%, no: 13.3% Yes: 36.7%, no: 53.3%
Extent to which supervisors understand the work Modea Ind. supervisor: 5 (73.3%),

acad. supervisor: 5 (93.3%)
Ind. supervisor: 2 (43.3%),
acad. supervisor: 5 (43.3%)

Enthusiasm of supervisors Modea Ind. supervisor: 5 (80%), acad.
supervisor: 5 (83.3%)

Ind. supervisor: 1 (30%), acad.
supervisor: 4 (40%)

Compatibility of supervisors’ disciplinary backgrounds Modea 5 (63.3%b 3 (33.3%)

Differences between supervisors cause problems Percent

a Scale ranged from 1 (not at all) to 5 (very much).
b No responses <3.

distributing information about the study to their students,
the response rate for the survey is difficult to quantify.
Based on the assumptions that (a) EngD centres that
did not specify the number of registered EngD students
have as many registered students as the average for all
those centres that did provide figures, and (b) that only
one in two CASE supervisors approached forwarded
the questionnaire to their students, we conjecture that
the response rate was 26%. The CASE responses came
from 59 different academic institutions and just over 170
different industrial or non-academic organisations. The
EngD responses reflected 10 different academic institu-
tions and over 50 different collaborating organisations.
Results were coded, stored and analysed using a standard
statistical analysis package (SPSS, V.11).

4. Results
The findings from the survey are presented in two
forms. We have no particular model of the determinants
of collaborative success to validate and neither are we

Table 3
Factors related to project management issues

Variable description Measure R

S

Restrictiveness of project management Modea M
Gantt chart or list of deliverables for project requested Percent Y
Encountered problems with project timescales Percent Y
Changed project objectives/research methods Percent Y
Partner providing most leadership Percent A

i
Partner coordinating/managing relationship Percent A

5
Personnel changes in coordination group Percent Y
Collaboration agreement in force Percent Y
Asked to sign confidentiality agreement Percent Y

a Scale ranged from 1 (not at all) to 5 (very).
Yes: 13.3%, no: 76.7% Yes: 60%, no: 23.3%

responding to any broader theoretical framework which
posits a specific role for research students in the col-
laboration process. Rather, our intention is to illustrate
the extent to which factors deemed by research funders
and managers to characterise successful and unsuccess-
ful collaboration are correlated with success as viewed
from the perspective of research students.

In order to conduct such an analysis, we need to
be able to distinguish between ‘successful’ and ‘unsuc-
cessful’ projects (Tables 2–4, below). The responses to
three questions asking the students to indicate on a five
point Likert scale how successful they considered their
project to be from their own, their academic supervi-
sor’s and their industrial supervisor’s perspective were
summed, providing a measure of overall success with
a maximum value of 15. In order to generate sub-sets
of the data for comparative analysis which reflects the

extremes of project success, the thirty projects which
received the maximum success score possible (a total
score of 15) were selected for further analysis. As only
two cases exhibited the lowest possible total score (3), a

esults

uccessful projects (N = 30) Unsuccessful projects (N = 30)

ode: 2 (36.7%) Mode: 1 (40%)
es: 53.3%, no: 26.7% Yes: 40%, no: 50%
es: 10%, no: 73.3% Yes: 60%, no: 26.7%
es: 47%, no: 51.4% Yes: 66.7%, no: 30%
cademic: 70%, equal: 20%,

ndustrial: 10%
Academic: 76.7%, equal: 10%,
industrial: 13.3%

cademic: 33.3 %, both:
6.7%, industrial: 6.7%

Academic: 70%, both: 23.3%,
industrial: 6.7%

es: 10 %, no: 80% Yes: 33.3%, no: 63.3%
es: 26.7%, no: 16.7% Yes: 33.3%, no: 26.7%
es: 60%, no: 40% Yes: 40%, no: 36.7%
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Table 4
Factors related to communication issues

Variable Measure Results

Successful projects (N = 30) Unsuccessful projects (N = 30)

Frequency of joint project meetings held Percent <Once a year: 6.7%, once a
year: 26.7%, quarterly: 53.3%,
once a month: 6.7%, >once a
month: 6.7%

<Once a year: 16.7%, once a year:
40%, quarterly: 36.7%, once a
month: 6.7%, >once a month: 0.0%

Communication problems with supervisors Percent Yes: 10%, no: 90% Yes: 66.7%, no: 26.7%
C es: 3.3%
Q proved

c
c
s
a
o
c
o
s
s
d
a
r
r

p
p
w
v
h
p
o
T
i
a
s
c
u
l

p
f
a
i
c
c

u

ommunication problems between partners Percent Y
uality of communication over time Percent Im

omparably sized data set of unsuccessful projects was
onstructed by adding cases with the next lowest total
cores (5, 6, and 7).2 This approach ensures that we have
comparable number of cases available for each group
f projects. It also means that, in selecting the most suc-
essful thirty cases and the most unsuccessful thirty cases
ut of a total of 348 cases (17.2% of total cases) there is
ufficient distinction between our two groups. A sample
ize of 30 provides a balance between ensuring a clear
istinction between successful and unsuccessful cases
nd retaining the relevance of the Central Limit Theo-
em to our analysis and thereby precluding any need to
evise confidence intervals.

Table 2 shows how successful and unsuccessful
rojects are characterised by supervisory factors. A large
roportion of successful cases involve partners who have
orked together before, supervisors who both have a
ery good understanding of the work and have very
igh enthusiasm for the project. However, unsuccessful
rojects are poorly correlated with a lack of enthusiasm
r understanding on the part of the academic supervisor.
his disparity in the weight of evidence about contribut-

ng factors for successful and unsuccessful projects is
lso apparent in the case of the compatibility of supervi-
ors backgrounds. Here, successful projects are clearly
haracterised by high levels of compatibility whilst
nsuccessful projects are not exemplified by particularly
ow levels of compatibility.

Table 3 illustrates how successful and unsuccessful
rojects compare with regard to project management
actors. The restrictiveness of project management
rrangements appears inconsequential as a distinguish-

ng characteristic, as does the existence of a GANTT
hart or list of project deliverables, the existence of a
ollaboration or confidentiality agreement, and changes

2 Each student represents one unique questionnaire return and one
nique case (research project).
, no: 90% Yes: 40%, no: 36.7%
: 90%, worsened: 0% Improved: 23.3%, worsened: 36.7%

to project objectives or methods. A lack of problems
with project timescales however does appear to charac-
terise successful projects. However, it is factors related
to the project coordination team itself which exhibit the
strongest association with project success. In particu-
lar, consistency of coordination group personnel reflects
positively on project success. In terms of which collab-
orator takes the lead in coordination or leadership, the
findings are less clear with academic partner dominance
being equally associated with successful and unsuccess-
ful projects.

The extent to which communication factors charac-
terise successful and unsuccessful projects is presented
in Table 4. The key indicators in this class for success-
ful projects are (i) no communication problems between
supervisors, (ii) no communication problems between
student and supervisors and an improvement in the qual-
ity of communication over time. Frequency of joint
project meetings is low for unsuccessful project where
over half of projects have such gatherings once a year or
less frequently.

We next consider the significance of correlations
between those factors listed in Tables 2–4 (above) and
perceived overall success of the project. Our analysis
of these relationships (in Tables 5–9) draws on all valid
responses to the survey (N = 348), and not only the most
and least successful cases. This analysis uses a t-test
to evaluate whether there is a significant difference in
the perceived influence of a specific factor in more and
less successful projects (Table 5). Significant results
(p < 0.05) can be interpreted as evidence that the assessed
factor is correlated with perceived overall success of the
project. The cut off value used to demarcate the more
and less successful projects was the median value of the
overall score for perceived project success.
We next turn to those data which relate to the
perceived success of collaborative research projects
for different Research Councils (Table 6). As noted
above, these bodies are broadly reflective of distinctions
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Table 5
Strength of correlation between supervisory, project management,
and communication factors and perceived success of collaboration
(N = 348)

Factor p valuea

Supervisory factors
Collaborating partners have worked together before 0.00
Extent to which supervisors understand the work 0.01
Enthusiasm of supervisors 0.00
Compatibility of supervisors’ disciplinary

backgrounds
0.00

Differences between supervisors cause problems 0.36

Project management factors
Restrictiveness of project management 0.05
Gantt chart or list of deliverables for project

requested
0.00

Encountered problems with project timescales 0.00
Changed project objectives/research methods 0.34
Partner providing most leadership 0.92
Partner coordinating/managing relationship 0.73
Personnel changes in coordination group 0.22
Collaboration agreement in force 0.14
Asked to sign confidentiality agreement 0.94

Communication factors
Frequency of joint project meetings held 0.01
Communication problems with supervisors 0.00
Communication problems between partners 0.00
Quality of communication over time 0.42

a Details of the direction of the observed relationships can be found
in Tables 2–4.

Table 6
Mean overall success scores and standard deviation by research council

Research council N Success score (S.D.)

NERC 72 11.47 (2.21)
PPARC 16 11.06 (2.14)
BBSRC 86 10.80 (2.47)
ESRC 61 10.70 (2.17)
EPSRC 109 10.54 (2.44)

Table 7
Mean overall success score and standard deviation scores by size of
non-academic partner for each research council

Research
council

Size of non-academic collaborator

Small (N = 40) Medium (N = 48) Large (N = 253)

EPSRC 9.67 (2.82) 11.88 (1.72) 10.57 (2.39)
ESRC 9.86 (1.86) 10.00 (2.37) 11.19 (1.99)
NERC 10.44 (2.16) 11.44 (1.94) 11.75 (2.15)
PPARC – 10.67 (1.52) 11.15 (2.30)
BBSRC 10.33 (1.00) 11.09 (3.04) 10.89 (2.48)

Table 8
Mean overall success score and standard deviation by the proportion
of time the student spends with the non-academic partner

Time spend working
at industry (%)

N Overall score (S.D.)

>25 257 10.77 (2.37)
25 31 11.39 (2.39)
50 14 11.71 (1.97)

<

75 1 14.00 (–)
75 38 10.58 (2.38)

between different areas of scientific endeavour. Five of
the eight currently operating Research Councils were
included in the survey.

Projects in the field of the Natural Environment have
the highest ‘success’ means compared to those funded
by the other Research Councils. Those in the Engineer-
ing & Physical sciences have the lowest ratings in terms
of ‘personal’, ‘academic’ and ‘overall’ ‘success. The
success mean for the industrial side in Engineering is
however higher compared to those in the Biotechnology
& Biological sciences and the Economic & Social fields.

The data also allow us to consider relative success
as a function of the size of commercial or public sec-
tor organisation involved in the collaboration (Table 7).
Here, the ‘success’ means for the student, the aca-
demic side and the overall success mean are lowest in
projects with small engineering firms, agreeing with
Stewart’s (1999) comments on the difficulties these
firms face in collaborations. The ‘success’ means for
the industrial side are lower in projects with small
companies within social sciences (ESRC) and biotech-
nology (BBSRC). Projects with large companies within
the physics (PPARC), environmental science (NERC)
and social science (ESRC) sectors are more successful,
whereas within the engineering (EPSRC) and biotech-
nology (BBSRC) sectors, collaborations with medium

sized companies have higher success.

Perceived project success as a function of proportion
of time spent with the collaborating partner is shown in

Table 9
Mean success score and standard deviation by student age group

Student age range N Success score (S.D.)

21–25 213 10.78 (2.37)
26–30 78 10.96 (2.24)
31–35 27 10.78 (2.00)
36–40 14 11.29 (3.12)
41–45 8 11.50 (3.02)
46–50 3 11.00 (2.00)
51–55 2 11.00 (1.41)
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able 8. Ignoring the values for ‘75%’ which involves
nly one case, the ‘success’ mean is highest where the
tudent spends 50% of their time at industry. Interest-
ngly the success mean for the academic side is lowest
here the student spends more than 75% of their time

t industry and the mean for the industrial side is lowest
here the student spends less than 25% of their time at

ndustry.
Finally, we consider the relationship between stu-

ent age and success of collaborative research. The data
resented in Table 9 compares the ‘success’ means by
tudent age group; no dominant patterns can be seen here
ut looking at the ‘overall’ ‘success’ means, it seems that
n general, the means are slightly higher for students who
re over 35 years old.

. Discussion

In reporting a picture of research collaboration from
he perspective of research students, we are clearly at
he mercy of subjective observations and impressions.
owever, research funders are increasingly turning to

softer’ measures in their attempts to enhance existing
esearch performance metrics so that the intangible ben-
fits of collaboration can be assessed (Carayannis, 2004).
n this context, surveys such as that reported above can
rovide evidence to both diagnose successful models of
ollaboration and identify the perceived benefits which
ccrue from collaborative actions.

The survey results allow us to contrast anticipated
nfluences on collaborative success with the experiences
f researchers themselves. The evidence confirms that
spects of all three classes of factor considered are
ndeed correlated with perceived project success. How-
ver, those relating to Project Management issues are
erhaps less strongly associated with success than those
elating to Supervision and Communication. That many
f the Project Management factors considered influential
y research managers and funders should be uncorrelated
ith perceived project success is perhaps surprising. Of

he three classes of factor explored in this study, Project
anagement offers most scope for formalised planning

nd direction of a research activity. Whilst there are other
enefits to strong Project Management (as characterised
y, inter alia, the existence of formal agreements and
onsistent project objectives), the evidence from this
tudy cautions against over-reliance on Project Manage-
ent as a driver for success.

Supervisory factors which significantly correlate with

erceived project success include collaborating supervi-
ors who have worked together before, have compatible
isciplinary backgrounds and demonstrate enthusiasm.
licy 36 (2007) 1239–1250 1247

These results (particularly the first two) are doubtless
intuitively commensurate with many researchers’ expe-
riences. Despite this, funding bodies are unlikely to
either emphasise such factors in calls for proposals, or
explicitly apply them as criteria for project selection.
Neither are proposers requested to specify how they
will overcome such social and professional relationship
issues. Is there an assumption here that the profession
of scientist or researcher engenders the ability amongst
all its practitioners to reach out across disciplinary and
social spaces to collaborate? The popular (and often
deliberately reinforced) image of the profession in the
public’s mind is often quite the contrary. Consequently,
the observation made by Saussois (2001) that research
funders and managers should do more to support stu-
dents through the ‘socialisation phase’ of collaborative
relationships may well be just as pertinent to more senior
researchers.

Although nine project management factors were con-
sidered in the study, only two appear to be related to
project success; the existence of a Gantt chart or list of
deliverables for the project, and difficulties with project
timescales. There is relatively little empirically derived
information in the literature on these aspect of col-
laboration; the little that is available being based on
experiences in the USA (e.g. BHEF, 2001; GUIRR,
1999). Planning and managing collaborative research
is, in many respects, no different from coordinating
any other multi-institutional, task based endeavour. The
vagaries of changes in personal and institutional cir-
cumstances, and the inherently indeterminate nature of
research as a pursuit, will intrude on the best laid plans.
Such disruptions cannot be anticipated in detail but their
potential can be acknowledged and their impact miti-
gated through common understandings and contingency
planning. Given the particular viewpoint recorded in this
study, Starbuck’s (2001) suggestion that students should
be involved, where possible, in project planning and in
setting up agreements on objectives, timelines, confiden-
tiality, etc. has merit.

In terms of communication factors, the noteworthy
elements are the frequency of meetings and communi-
cation problems both between collaborating partners and
between students and supervisors. The importance of fre-
quent contact between collaborating partners has been
emphasised recurrently in both the research literature and
prescriptive documents. For example, Dodgson (2000)
points out that tacit knowledge exchange is not easily

transferred unless there is frequent, effective and con-
tinuous communication. However, we would brand our
findings on communication problems with a health warn-
ing. Communication between student and supervisors
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and amongst supervisors is likely to significantly under-
mine student satisfaction with, and confidence in, the
research degree process. Project success then becomes
conflated with research degree success. The potential for
such associations is, of course, present across many ele-
ments of this and other studies. However, it is, we feel,
particularly relevant to this class of success factors.

Our findings also indicate that collaborative success
is less easy to achieve with small organisations than with
larger ones. This result is consistent across type of col-
laborating institution (if we assume that each of the five
Research Councils included in the study are broadly
representative of collaborating sectors). The perceived
success of collaborations funded by the NERC is con-
sistently higher as a function of size of non-academic
partner than that for the other councils, whilst EPSRC
funded collaborations perform particularly poorly in
relationships which involve small or large sized non-
academic partners. Indeed, this trend in sector variance
is reflected in other measures where students funded
by NERC and EPSRC rate the overall success of the
projects highest and lowest respectively compared with
those from other councils.

The results which relate perceived success of a collab-
oration with time spent with the non-academic partner,
suggest that longer residence correlates with higher suc-
cess; although beyond the 50% mark, the results are
ambiguous. Finally, if we ignore the last two student age
categories (46–50 and 51–55) which contain two and
three responses respectively, student age is positively
correlated with perceived success of the collaboration.
Older students are more likely to have had previous
workplace experience and would thereby not be over-
whelmed by exposure to a non-academic professional
environment.

6. Conclusions

Prescriptive policy advice is always difficult to for-
mulate from such a time and perspective constrained
snapshot of opinion and practice. We are all too aware
of the limitations of the style of enquiry and reporting
we have adopted for this study. Research on the experi-
ential dimension of research collaboration is, however,
poorly reported compared with other metrics and we
make no apologies for focusing on characterisation and
illustration rather than substantiation or verification.

In conducting this study we have distinguished

between three classes of factor; supervision, project
management, and communication. In all three cases,
perceived success is correlated not with factors which
describe the formal structure of collaboration, but with
licy 36 (2007) 1239–1250

factors that portray the experience of working together.
Mitigation measures to meet these potential pitfalls
are difficult to build into project proposals as they are
typically emergent features of the collaborative pro-
cess itself. For example, the enthusiasm of supervisors,
problems with project timescales, and communication
problems between or with supervisors are unlikely to fea-
ture in a project proposal and yet are clearly associated
with perceived project success. Frequent project meet-
ings (also found to correlate with success) is one possible
strategy to cope with such social relationship challenges
to effective collaboration. Whilst early recognition of
communication and project timescale problems allows
remedial action to be undertaken, we are perplexed by
the question of who is to inform the collaborating part-
ners that the process is going awry! Research students are
well (best?) placed to monitor collaboration and identify
problems, but they often have poor professional stand-
ing in the relationship and therefore do not have the
legitimacy or remit to diagnose and advise. Collabora-
tion is, by its very nature, a high risk mode of research.
High risk and potentially high reward, for all parties;
for science, society, and the individuals involved. Those
engaged in research understand this (or are perhaps
more at liberty to understand it) better than those wish-
ing to measure research outcomes. ‘Success’ accrues
to many stakeholders in many ways and our selection
of research students to provide a measure of success
needs to be balanced by comparative results from other
perspectives (academics, industrial supervisors, research
funders, etc.).

And it is with respect to ‘perspective’ that we would
offer one final insight from our study. Much of the volu-
minous contemporary debate regarding the design and
management of collaboration implicitly views the pro-
cess as something to be engineered, manipulated, and
somehow optimized. As a social process (a perspec-
tive often adopted by researchers considering purely
academic collaboration), the personal experience of
research collaboration is necessarily imperfect, noisy,
messy, and ultimately one of mixed emotions and
outcomes, thereby constraining the impact of interven-
tions based on a ‘best model’ prescription. The tension
between formal project management structures and the
informal web of relationships and contingent actions
which make up a collaborative venture are evident
throughout the study reported above. Formality provides
ambition, focus, efficiency, audit, whilst the informal

engenders flexibility and independence. It is perhaps
unsurprising that, irrespective of the measure used, some
collaborative projects perform poorly. Those who seek
to enhance the utility of collaboration may well be better
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erved by research which identifies acceptable reasons
or, and levels of failure, rather than research which spec-
fies ideal models for success.

cknowledgements

The authors gratefully acknowledge financial sup-
ort from the UK Engineering and Physical Sciences
esearch Council and the collaboration of all those who

esponded to the survey. We would also like to thank
rian McIntosh and two anonymous reviewers for their
omments on earlier drafts of the paper.

eferences

mabile, T.M., Patterson, C., Mueller, J., Wojcik, T., Odomirok,
P.W., Marsh, M., Kramer, S.J., 2001. Academic-practitioner col-
laboration in management research: a case of cross-profession
collaboration. Academy of Management Journal 44 (2), 418–431.

URIL, 1997. Research Partnerships Between Industry and
Universities—A Guide to Better Practice. AURIL (Association for
University Research and Industry Links) ICARG & CBI (Confed-
eration of British Industry). CBI Publications, London.

arnes, T., Pashby, I., Gibbons, A., 2002. Effective university–industry
interaction: a multi-case evaluation of collaborative R&D projects.
European Management Journal 20 (3), 272–285.

ehrens, T.R., Gray, D.O., 2001. Unintended consequences of coop-
erative research: impact of industry sponsorship on climate for
academic freedom and other graduate student outcome. Research
Policy 30 (2), 179–199.

ozeman, B., Corley, E., 2004. Scientists’ collaboration strategies:
implications for scientific and technical human capital. Research
Policy 33 (4), 599–616.

rannock, J.C., Denny, A.M., 1998. Basic guidelines for university–
industry research relationships. SRA Journal/Features 30 (1/2),
57–62.

urnham, J.B., 1997. Evaluating industry/university research linkages.
Research Technology Management 40 (1), 52–55.

usiness Higher Education Forum (BHEF), 2001. Working Together,
Creating Knowledge: The University–Industry Research Collab-
oration Initiative. American Council on Education, Washington,
DC.

arayannis, E.G., 2004. Measuring intangibles: managing intangibles
for tangible outcomes in research and innovation. International
Journal of Nuclear Knowledge Management 1 (1/2), 49–67.

arayol, N., 2003. Objectives, agreements and matching in science–
industry collaborations: reassembling the pieces of the puzzle.
Research Policy 32 (6), 887–908.

ho, H., LaRose, R., 1999. Privacy issues in Internet surveys. Social
Science Computer Review 17 (4), 421–434.

ohen, W.M., Levinthal, D.A., 1989. Innovation and learning: the two
faces of R&D. The Economic Journal 99 (3), 569–596.

ook, C., Heath, F., Thompson, R.L., 2000. A meta-analysis of
response rates in Web- or Internet-based surveys. Educational and

Psychological Measurement 60 (6), 821–836.

rawford, S., Couper, M.P., Lamias, M., 2001. Web surveys: percep-
tions of burden. Social Science Computer Review 19 (2), 146–162.

avidson, E., Lamb, R., 2000. Examining socio-technical networks in
scientific academia/industry collaborations. In: Chung, M. (Ed.),
licy 36 (2007) 1239–1250 1249

Proceedings of the 2000 Americas Conference on Information Sys-
tems [CD-ROM]. Long Beach, CA. Atlanta, GA: Association for
Information Systems., Long Beach, CA, August 10–13.

Dillman, D.A., 2000. Mail and Internet Surveys, The Tailored Design
Method, 2nd ed. John Wiley & Sons, New York.

Dodgson, M., 2000. The Management of Technological Innovation:
An International and Strategic Approach. Oxford University Press,
Oxford.

Etzkowitz, H., Leydesdorff, L., 1997. Universities and the
Global Knowledge Economy: A Triple Helix of University–
Industry–Government Relations. Cassell Academic, London.

Gibbons, M., Limoges, H., Nowotny, S., Schwartzman, P., Scott, P.,
Trow, M., 1994. The New Production of Knowledge: the Dynamics
of Science and Research in Contemporary Societies. Sage, London.

Government–University–Industry Research Roundtable (GUIRR),
1999. Overcoming Barriers to Collaborative Research: Report of
a Workshop. National Academy Press, Washington, DC.

Hara, N., Solomon, P., Kim, S.-L., Sonnenwald, D.H., 2003. An emerg-
ing view of scientific collaboration: scientists’ perspectives on
collaboration and factors that impact collaboration. Journal of the
American Society for Information Science and Technology 54 (10),
952–965.

HMSO, 1993. Realising our potential: a strategy for science, engineer-
ing and technology. Government White Paper HMSO (CM 2250),
London, May 1993.

Howells, J., Nedeva, M., Georghiou, L., 1998. Industry–Academic
Links in the UK. Final Report to the Higher Education Funding
Council for England, HEFCE, Bristol.

Inzelt, A., 2004. The evolution of university–industry–government
relationships during transition. Research Policy 33 (6–7), 975–995.

Jeffrey, P., 2003. Smoothing the waters: observations on the process of
cross-disciplinary research collaboration. Social Studies of Science
33 (4), 539–562.

Klein, M.T., Nigam, A., Broadbelt, L.J., Provine, W.D., Korre, S.,
1992. Elements of sucessful industry/university research collab-
orations: reaction engineering case studies. American Chemical
Society, Division of Petroleum Chemistry, Preprints 37 (4).

Konecny, E., Quinn, C.P., Sachs, K., Thompson, D.T., 1995. Univer-
sities and Industrial Research. The Royal Society of Chemistry,
Cambridge.

Lambert, R., 2003. Lambert Review of Business–University Collabo-
ration. Final Report, December 2003, HMSO, Norwich.

Lee, Y.S., 2000. The sustainability of university–industry research
collaboration: an empirical assessment. Journal of Technology
Transfer 25, 111–133.

Molina, A., Peire, J., Castro, M., Cigarran, J.M., de Mora, C., 1997.
The Nature and Effectiveness of Industry–University Collabora-
tion. ESPRIT Project OMI-HEART (D1.3/1). [www document:
http://www.omimo.be/pdf/D1-3-1Universitylinks.pdf]. (Accessed
5 Februart 2002).

Mora-Valentin, E.M., Montoro-Sanchez, A., Guerras-Martin, L.A.,
2004. Determining factors in the success of R&D cooperative
agreements between firms and research organizations. Research
Policy 33 (1), 17–40.

NAS, 1997. Industry–University Research Collaborations: Report of a
Workshop. The National Academy of Sciences, National Academy
Press, Washington, DC.
Nelson, R.R. (Ed.), 1993. National Systems of Innovation: A Compar-
ative Study. Oxford University Press, Oxford.

Nye, T.J., 2004. Product development via industry–university joint
R&D ventures: What makes a ‘win–win’ partnership? Wiley Series
in Engineering Technology Management 2004, 243–249.

http://www.omimo.be/pdf/D1-3-1Universitylinks.pdf


arch Po
1250 J. Butcher, P. Jeffrey / Rese

OECD, 2002. Benchmarking Industry–Science Relationships, OECD
(Organisation for Economic Co-operation and Development),
Paris.

Polt, W., Rammer, C., Gassler, H., Schibany, A., Schartinger, D., 2001.
Benchmarking industry–science relations: the role of framework
conditions. Science and Public Policy 28 (4), 247–258.

Rahm, D., Kirkland, J., Bozeman, B., 2000. University–Industry R&D
Collaboration in the United States, the United Kingdom, and Japan.
Library of Public Policy and Public Administration, vol. 1. Kluwer
Academic Publishers, Dordrecht.

Rappert, B., Webster, A., Charles, D., 1999. Making sense of diver-
sity and reluctance: academic–industrial relations and intellectual
property. Research Policy 28, 873–890.

Reback, C.J., Cohen, A.J., Freese, T.E., Shoptaw, S., 2002. Making col-
laboration work: key components of practice/research partnerships.
Journal of Drug Issues 32 (3), 837–848.

Santoro, M.D., Chakrabarti, A.K., 2002. Firm size and technology
centrality in industry–university interactions. Research Policy 31
(7), 1163–1180.

Saussois, J.M., 2001. Managing university/industry relationships: the
role of knowledge management. Issue paper for the OECD/
Japanese High-level forum, Tokyo, October, 2001, OECD/CERI,
Paris.

Senker, J., Faulkner, W., Velho, L., 1998. Science and technology
knowledge flows between industrial and academic research: a
comparative study. In: Etzkowitz, H., Webster, A., Healey, P.

(Eds.), Captilizing knowledge: New Intersections of Industry and
Academia. State University of New York Press, Albany, NY, pp.
111–132.

Siegel, D., Waldman, D., Link, A., 2003. Assessing the impact of
organizational practices on the productivity of university technol-
licy 36 (2007) 1239–1250

ogy transfer offices: an exploratory study. Research Policy 32 (1),
27–48.

Schartinger, D., Rammer, C., Fischer, M.M., Frohloich, J., 2002.
Knowledge interactions between universities and industry in Aus-
tria: sectoral patterns and determinants. Research Policy 31,
303–328.

Starbuck, E., 2001. Optimizing university research collaborations.
Research Technology Management 44 (1), 40–44.

Stewart, G., 1999. The partnership between science and industry: co-
operation or conflict of interest? The British Library, London.

Tan, C.M., Sng, Y.H., Tang, H.K., 2004. Industry–university R&D
collaboration: Expectation and reality. IEEE International Engi-
neering Management Conference 2, 626–629.

Tijssen, R.J.W., 1998. Quantitative assessment of large heterogeneous
R&D networks: the case of process engineering in the Netherlands.
Research Policy 26, 791–809.

Tijssen, R.J.W., Korevaar, J.C., 1997. Unravelling the cognitive and
interorganisational structure of public/private R&D networks: a
case study of catalysis research in the Netherlands. Research Policy
25, 1277–1293.

Wen, J., Kobayashi, S., 2001. Exploring collaborative R&D network:
some new evidence in Japan. Research Policy 30, 1309–1319.

Woods, K., Currant, R., Raghunathan, S., McKeever, C., 2004. Bar-
riers to the success of strategic university–industry collaborative
research projects. Collection of Technical Papers, AIAA Fourth
Aviation Technology, Integration, and Operations Forum, ATIO 2,

pp. 523–537.

Zucker, L.G., Darby, M.R., 2000. Capturing technological opportu-
nity via Japan’s star scientists: evidence from Japanese firms’
biotech patents and products. Journal of Technology Transfer 26,
37–58.


	A view from the coal face: UK research student perceptions of successful and unsuccessful collaborative projects
	Introduction
	Characteristics of successful and unsuccessful collaboration
	Study method
	Results
	Discussion
	Conclusions
	Acknowledgements
	References


