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Building Effective Interorganizational Relationships in Multi-Partner R&D 
Collaborations: Findings from a Study of Cross-Sector R&D Projects 

 
 
Summary: The paper reports key findings from the second quantitative phase of a 4-year 
multi-method study of cross-sector collaborative R&D projects. On the basis of preliminary 
qualitative research, a theoretical model was formulated to explain partner collaboration 
experience and perceived project success.  This model and its associated hypotheses were 
empirically tested through a survey of R&D project leaders in Australia.  Analysis of the 
survey data provided support for the 3 main effects hypothesized in the model: (i) the more 
positive the partners’ experience of the project, the more likely that the project would be seen 
to be successful, (ii) the higher the level of relational trust (i.e. in terms of contractual, 
competence and goodwill trust) amongst the partners in the project team, the more positive 
will be the partners’ experience of the project, and (iii) the higher the level of project 
management competence in the project team, the more positive will be the partners’ 
experience of the project. 
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Abstract 
 
The paper reports key findings from the second quantitative phase of a 4-year study of cross-
sector collaborative R&D projects, a form of interorganizational collaboration that is of 
increasing importance but which presents many management challenges. On the basis of 
preliminary qualitative research, a theoretical model was formulated to explain partner 
collaboration experience and perceived project success.  This model and its associated 
hypotheses were empirically tested through a survey of R&D project leaders in Australia. 
Data from the achieved sample (n = 156, 51% response rate) were analysed using PLS Graph.  
The analysis provided support for the 3 main effects hypothesized in the model: (i) the more 
positive the partners’ experience of the project, the more likely that the project would be seen 
to be successful, (ii) the higher the level of relational trust (i.e. in terms of contractual, 
competence and goodwill trust) amongst the partners in the project team, the more positive 
will be the partners’ experience of the project, and (iii) the higher the level of project 
management competence in the project team, the more positive will be the partners’ 
experience of the project.  The theoretical, methodological and practical implications of the 
study findings for the field of interorganizational relations are discussed.  It is concluded that 
there is considerable scope for further management research in this important area. 
 
 
Introduction 
 
Since the late-20th century, there has been a growing incidence of collaboration among 
organizations to perform R&D, and this has attracted increasing interest from academic 
researchers (e.g. Gassmann and von Zedtwitz 1999; Hagedoorn et al. 2000; Hagedoorn and 
van Kranenburg 2003; Richards and De Carolis 2003).  An increasingly important area of this 
interorganizational collaboration, driven by government policies and corporate strategies, has 
been that of cross-sector R&D collaboration (e.g. McMillan et al. 2000; Okubu and Sjöberg 
2000; Schartinger et al. 2002; Feller et al. 2002; Fontana et al. 2006).  This involves 
universities, companies, and public sector research agencies collaborating on R&D projects 
either directly (e.g. in partnerships, consortia or joint ventures) or under the auspices of 
intermediary agencies such as technology councils, extension services, commercialisation 
agencies, industry associations, collaborative research centres, and various forms of new 
technology-based “business incubator”.  It is through these collaborative arrangements that 
commercially-valuable forms of knowledge are transferred from public to private sectors 
within and across national innovation systems, and firms seek to successfully innovate in 
order to gain competitive advantage (Powell et al. 1996; Huxham 1996; Dyer and Singh 
1998). 
 
Although these cross-sector collaborations are claimed to offer many benefits for the 
participants (e.g. a sharing of costs and risks, access to complementary resources, etc.), the 
relationships formed can be difficult to manage so that they deliver beneficial outcomes while 
avoiding any negative consequences for the partners.  Such collaborations present many risks 
for the partners involved, not only because of the uncertainties associated with R&D but also 
because of the difficulties arising from the need to manage relationships among disparate 
organizational cultures (e.g. which differ according to their governance structures, reward 
systems, strategic objectives, modes of operation, capabilities, resources, operational 
timeframes, and commitments).  From a management perspective, therefore, the central 
question is: how can public sector and private sector partners manage a collaboration to build 
productive working relationships under conditions of high risk and high uncertainty? 

 3



Building Effective Interorganizational Relationships in Multi-Partner R&D Collaborations 

Many scholars have addressed this question and have sought to provide advice on the 
successful management of such endeavours, especially those formed between university and 
industry partners (e.g. Cyert and Goodman 1997; Gregory 1997; Burnham 1997; Champness 
2000; Starbuck 2001; Barnes et al 2002, 2006; Santoro and Betts 2002; Murray 2002; Mora-
Valentin et al. 2004).  While this scholarly activity has identified a range of “success factors” 
and “good practices” to guide managers, to date such efforts have been largely prescriptive 
and have generally not involved the systematic formulation and empirical testing of the 
proposed propositions and models.  This paper addresses that significant knowledge gap by 
reporting on key findings from the second phase of a 4-year study of the management of 
collaboration-related risks in the Australian Cooperative Research Centre (CRC) Program1.  
As part of that study, a theoretical model explaining partner collaborative experience and 
project outcomes was formulated and tested through a survey of CRC project managers.  In 
this paper we present our findings on the main effects proposed in the model.  This is the first 
time that such a study has been reported in the management literature, and through it we seek 
to contribute to theory and management practice in the field of interorganizational relations.  
The study is also distinctive in three main ways.  Firstly, it examined multi-lateral 
collaborations involving four types of organization, i.e. universities, public sector research 
agencies and companies as well as a “third party” brokering agency, and so differs from the 
more usual study of dyadic university/industry or company/research agency partnerships. 
Secondly, it focused on the project rather than the organizational level of collaboration 
(because this is where the collaborative activity occurs and risks are faced), but we recognised 
that such projects are embedded within specific institutional and organizational contexts, 
which both shape and constrain project management.  Thirdly, we were specifically interested 
in commercially-focused R&D projects (i.e. those which had been established with the 
intention of leading to some financial benefit for the partners, for example through the 
creation of marketable intellectual property), arguably those with the highest level of risk for 
the partners. 
 
The Proposed Theoretical Model 
 
Our study focused on the risks posed to the participants in the new organizational settings of 
cross-sector R&D collaborations as part of an investigation into the development of 
sustainable interorganizational relationships and their associated management processes.  This 
focus on risk (conceptualised as “downside risk”, i.e. the possibility of some adverse 
consequence to a participant resulting from their involvement in a collaboration) and its 
management as the central problematic for organizations engaged in collaborative R&D, 
represents a new theoretical direction in this field of study (see also Das and Teng 1999, 
2001).  As previously noted, we were concerned with the management of risk in 
commercially-focused collaborative R&D projects.  What is particularly interesting in these 
projects is that, although they are not established on the basis of market transactions (in 
contrast to a firm contracting out research to a supplier) and they involve public sector 
organizations which are not generally motivated by market considerations, they are set up to 
develop marketable products or other commercialisable outputs.  Furthermore, they are often 
seen as particularly risky for the partners, in that much is at stake (i.e. both in terms of 

                                                 
1  The CRC Progam was launched by the Australian Government in 1990 to foster cross-sector linkages and 
support collaborative ventures which bring together researchers from the public sector (i.e. universities and 
public-funded research agencies) and research users in industry.  There are currently 72 centres in operation, 
covering 6 areas of application (i.e. manufacturing technology, information & communications technology, 
mining & energy, agriculture & rural-based manufacturing, environment, medical science & technology). 

 4



Building Effective Interorganizational Relationships in Multi-Partner R&D Collaborations 

investments and returns) and there is considerable uncertainty about achieving a profitable 
outcome. 
 
Our preliminary qualitative research (e.g. Couchman and Fulop 2002) had indicated that there 
were two main kinds of risk involved: those arising from the relationship (e.g. partners might 
not deliver on their commitments or may even behave opportunistically to the detriment of the 
other partners), and those arising from the project activities themselves (e.g. budgets might be 
exceeded or objectives might not be met).  Consideration of the former lead us to an 
engagement with the construct of trust.  It is now generally agreed that trust is an essential 
prerequisite for cooperative interorganizational relationships, especially for those 
collaborations which involve high levels of uncertainty about outcomes (e.g. Ring and Van de 
Ven 1992, 1994; Ring 1996; Häusler et al. 1995).  Most importantly, trust - as a positive 
expectation about a collaboration partner (Moorman et al. 1992; Sako and Helper 1998) – not 
only attenuates perceptions of partner-related risk, thereby lessening the need for excessive 
project controls and reducing transaction costs, it also encourages risk-taking as well as the 
sharing of proprietary information (both of which are necessary in the largely unpredictable 
and uncertain area of R&D).  Consideration of the latter area of risk lead us to the practice and 
discipline of project management, which has been defined as “the application of knowledge, 
skills, tools, and techniques to project activities in order to meet or exceed stakeholder needs 
and expectations from a project” (Project Management Institute 1996, p. v). 
 
 

Figure 1: Main Effects in the Proposed Theoretical Model 
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Thus, by drawing on the literature and the findings of our preliminary qualitative research, we 
formulated a theoretical model to explain the collaborative experience of the project partners 
and their perceptions of project success.  The main effects in this model (a subset of a larger 
model which also included antecedents to the explanatory constructs) are shown in Figure 1.  
This element of the model proposed that a cross-sector R&D project, which has both a strong 
relationship focus (measured in terms of relational trust among those engaged in the project), 
and a strong task focus (measured in terms of the project management competence of the 
project team), is likely to be seen in more positive terms by the project partners and is more 
likely to be seen as successful. 
 
The following section discusses the four constructs that form the focus of this paper, and the 
associated hypotheses derived from the main effects proposed in the model. 
 
Constructs Explained: Partner Collaboration Experience & Project Success 
 
We chose to explain the project partners’ collaboration experience, i.e. a subjective measure 
of the participants’ attitudes towards the collaboration (Genefke 2001; Jap 2001). Studying 
tangible R&D project outcomes is difficult due to time lags, whereby commercialisation is 
achieved over a long period and often outside of the timeframe set by the immediate project 
objectives. We postulated that there would be a positive association between partners’ 
attitudes and successful project outcomes, as has been indicated in many previous studies. 
Our approach to collaboration experience was based on that taken by Jap (2001) who used the 
attitudinal construct of “relationship quality” to refer to a relationship evaluation by the 
participants (i.e. perceived satisfaction and outcome fairness) as well as future expectations of 
the relationship. Thus, in the model our first dependent variable, Partner Collaboration 
Experience, was based on perceived relationship quality and was made up of three attitudinal 
dimensions: (a) the extent to which the participants were satisfied with the collaboration, (b) 
the extent to which the participants perceived the collaboration outcomes to be fair, and (c) 
the extent to which the working relationship among the participants was seen to be 
sufficiently rewarding that further collaboration would be seen as desirable if the opportunity 
arose. We used a slightly abbreviated and modified version of Jap’s (2001) scale to measure 
this construct (see Appendix 1).  In seeking to identify a global measure of project “success”, 
we noted that most studies of cross-sector collaboration have considered outcomes in terms of 
the success of the partnership overall, and have often used performance measures that are 
difficult apply to the type of projects we studied (e.g. Bonaccorsi and Piccaluga 1994; Geisler 
1995; Brockhoff and Teichert 1995; Santoro and Chakrabarti 1999).  Measuring the 
effectiveness of collaborations is a complex problem and an underdeveloped field of 
empirical research in R&D alliances, let alone at the project level in cross-sector R&D 
collaborations.  So, in order to gain a general indication of partner perceptions of tangible 
project outcomes, we simply created an endogenous construct of Project Success made up of 
four indicators: project objectives fully met, project delivered within budget, agreed project 
success, and valuable knowledge created.  We hypothesised (H1) that: the more positive the 
partners’ experience of the project, the more likely that the project would be seen to be 
successful. 
 
Exogenous Constructs: Relational Trust & Project Management Capability 
 
Trust is widely considered to be a critical factor in the success of collaborative R&D projects 
(Barnes et al. 2002), and it has been theorised in a number of ways in this context (e.g. 
Liebeskind and Oliver 1998; Davenport et al. 1999). In this study we drew on Sako’s  
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definition of trust (Sako, 1992, 1997), which is based on an expectation that partners will 
behave in predictable and mutually acceptable ways. According to Sako, trust is a multi-
faceted construct with three components. This three-dimensional view of trust is consistent 
with a broad literature on the topic (see Ryan et al. 2004). Predictability is associated with 
stability and consistency of behaviour, and the confidence that a partner will act in the future 
to produce mutually beneficial outcomes. 
 
One of the three forms is Contractual Trust, and refers to the belief that partners will adhere to 
agreements and keep promises. The second form, Competence Trust, develops in relation to 
the dependability associated with the expertise, know-how, ability, and the actual 
performance of partners in meeting targets and obligations as distinct from their stated 
intention to perform (Sako 1997; Das and Teng 2001). While competence-based trust focuses 
on immediate risk reduction, it contributes to the building of more resilient trust over time as 
confidence in a partner’s loyalty, integrity and honesty builds (Davenport et al. 1999). 
Expectations of positive outcomes in longer-term partnerships can only arise from the trust 
associated with partners proving themselves to be equitable, fair in their dealings, having high 
integrity and standards of conduct, reciprocating favours, and acting in ways that go beyond 
the formal agreement to benefit the partnership. This is Goodwill Trust, the third form 
identified by Sako. This form can only develop over time and through repeated successful 
encounters and, if sufficiently strong, can lead to “hand-shake” agreements (de Laat 1997). 
For collaborations to continue over time, trust relations have to develop their own dynamics, 
transcending individual relationships, to become ingrained in the routines and practices of the 
collaborating entity and the partners within it (Dodgson, 1993). 
 
We used the second order construct Relational Trust (which we defined, drawing on Sako and 
Helper 1998, as an expectation of an organizational actor that partners will behave in mutually 
acceptable and supportive ways during a collaboration) to reflect these three forms of trust, 
where a high level of relational trust is associated with “respect for a partner’s abilities, 
commitment based on belief in mutual benefit, and open and honesty in objectives” (Dodgson 
1993, p. 92), and this both reduces the perceived risks of collaboration and enhances the 
perceived quality of the relationship. It is commonly accepted that in R&D partnerships which 
involve the commercialisation of knowledge, trust not only encourages risk-taking and the 
sharing of proprietary information, it also mitigates the need for excessive controls and 
encourages looser contractual practices in what is largely an unpredictable and uncertain area 
(de Laat 1997; Ryan et al. 2004). In this way, trust reduces the transaction costs associated 
with contracting and other legal means aimed at reducing the risks of opportunism in 
partnerships. We hypothesized (H2) that: the higher the level of relational trust (i.e. in terms of 
contractual, competence and goodwill trust) amongst the partners in the project team, the 
more positive will be the partners’ experience of the project. 
 
To operationalise the construct of Relational Trust, we drew on Ryan et al. (2004) who had 
developed their measure from Sako’s work. We used seven of the items in their non-validated 
scale, and added an additional six from Cummings and Bromiley’s (1996) validated 
Organizational Trust Inventory to create our three trust scales. We started with four items for 
Contractual Trust (the first three from Ryan et al. and the fourth from Cummings and 
Bromiley), four for Competence Trust (the first two from Ryan et al. and the others from 
Cummings and Bromiley), and five for Goodwill Trust (the first two from Ryan et al. and the 
rest from Cummings and Bromiley), as shown Appendix 1. In some cases these scale items 
were modified slightly to make them more suitable for our study context, and for one-half of 
them we negatively phrased the item (requiring that we subsequently reverse-coded the 
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responses). This operationalisation enabled us to measure project leaders’ perceptions of the 
trust-related behaviours of their project partners. 
 
Our preliminary qualitative research had suggested that a relationship focus, as indicated by 
the building and maintenance of trust among the partners, is necessary but not sufficient to 
create a positive collaboration experience. Collaborative projects are established specifically 
to achieve particular goals, and for this a task focus – and its associated project management 
capabilities – among the project team members is essential. The importance of effective 
project management systems and procedures for the success of projects, and especially for 
projects with high levels of uncertainty and risk, has long been emphasized. Empirical studies 
of collaborative research projects have confirmed the central importance of project 
management (e.g. Barnes et al. 2002, 2006). Effective project management is a two-stage 
process. In the first, project planning, objectives are clearly specified, timelines are defined, 
and tasks and resources are allocated among project team members. A clear specification of 
project objectives has been associated with cooperative relationship success (e.g. Barnes et al. 
2002; Mora-Valentin et al. 2004), and effective planning can ensure that partners’ 
expectations are made explicit and a community of common interests can be built and 
sustained.  
 
In the second stage, progress is monitored and corrective action is taken if necessary. This is 
usually achieved through the institution of formal systems and procedures as well as through 
the management actions of a project manager or leader, whose role is often seen to be critical 
for project success (e.g. Dodgson 1993; Barnes et al. 2002). The more effective this process 
is, the higher the likelihood that project objectives will be achieved and the more satisfying 
will be the experience of the collaboration for the participants. We hypothesized that (H3): the 
higher the level of project management competence in the project team, the more positive will 
be the partners’ experience of the project. 
 
The construct of Project Management Competence (which we defined as the capability to 
effectively plan and manage a project, through the application of knowledge, skills, tools and 
techniques, so that it delivers on its objectives within budgetary and time constraints) has not 
been measured before, and we operationalised it by drawing on the project management good 
practice factors identified by Barnes et al. (2002), and adding to them three other 
competencies that are widely accepted in the project management literature (e.g. Project 
Management Institute 1996).  An exploratory factor analysis revealed that these items loaded 
on two principal components, corresponding to Project Planning Capability (6 items) and 
Project Control Capability (5 items).  So, in the model Project Management Competence was 
conceived as a second order construct reflected by these two first order constructs (Appendix 
I). 
 
Research Methods 
 
Development of the Survey Instrument 
 
A questionnaire was designed to test the theoretical model. A first step in the questionnaire 
development was to operationalise the constructs in the model. This was achieved by, 
wherever possible, using and/or modifying existing scales (e.g. that for Collaboration 
Experience), but for a number of the constructs no such scales existed (e.g. Project 
Management Competence) and so these were developed specifically for the survey. After the 
addition of questions to collect supplementary data (e.g. on the background of the 
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respondents), an initial draft was pilot tested with 6 experienced CRC project managers. This 
resulted in modifications to some of the questions and to the instructions, and the final 
questionnaire consisted of 19 questions, most of which were multi-item Likert-type scales 
(where respondents were required to reply in terms of a 6-point agreement scale, ranging from 
“completely agree” to “completely disagree”). In completing the questionnaire, respondents 
were asked to focus on the CRC project that they had most recently completed (or were soon 
about to complete) as project leader in the last two years. 
 
Sampling Strategy and Survey Administration 
 
In order to achieve greater sample precision, it was decided to adopt a more focused sampling 
strategy rather than the more common “shotgun” mail-out approach.  The sampling strategy 
was designed to access a target population which was defined to be: CRC project leaders who 
had completed (or were soon about to complete) a CRC project that had been established with 
the intention of leading to some financial benefit (e.g. in the form of income or cost savings) 
for the CRC and/or at least one of its partners. Our interest here was in commercially-focused 
projects, as distinct from projects with a more academic or “public good” knowledge focus. 
 
The initial sampling frame of 456 potential respondents in selected CRCs (i.e. those most 
likely to be engaged in commercially-focused R&D) was derived from publicly-available 
sources (e.g. CRC annual reports and websites, reports in the mass media, etc.).  In some 
cases, the list of project leaders for a CRC was confirmed and supplemented by that CRC’s 
CEO. The survey questionnaires were mailed out in April 2005 and a first reminder letter was 
sent 2 weeks after the mail-out.  Two more reminders were sent, and in August 2005 a 
supplement to the initial sampling frame – a recently published “expert list” of senior CRC 
researchers – was identified and from this a further 85 potential new respondents meeting the 
survey eligibility criteria were contacted as part of the sampling strategy.  Thus, the total 
number of potential respondents contacted by the close of the survey period (6 September 
2005) was 541, and this covered all of the 6 CRC sectors.  Also in August 2005 a website 
with the survey questionnaire was established in an attempt to improve the sample response 
rate (it was believed that many members of this population, with their research backgrounds 
and familiarity with information technology, would find the web-based questionnaire more 
accessible and convenient), and respondents were then given the option of either returning a 
completed paper questionnaire or responding to the web survey. 
 
Survey Data Analysis 
 
Data were entered into an SPSS data base, and the resulting file was cleaned up to remove 
anomalies and data entry errors.  Initial descriptive analysis of the sample data was conducted 
using SPSS for Windows (12.0.1), and to test the hypotheses structural equation modelling 
was conducted using PLS Graph version 3.0 (Chin 2001).  The partial least squares (PLS) 
method of latent structural modelling was chosen in preference to the more widely-used 
factor-based covariance approaches such as LISREL and AMOS because of the minimal 
demands PLS makes on measurement scales, sample size and distributional assumptions 
(Barclay et al. 1995; Chin 1998a, 1998b; Yi and Davis 2003).  This approach was indicated 
because our achieved sample size was relatively small (the rule of thumb generally accepted 
is that the minimum sample size should be 10 times the largest number of structural paths 
directed at a particular construct in the structural model), and we knew from our initial 
descriptive analysis that the distribution of some of our measures were very skewed and 
deviated markedly from a normal distribution.  Further advantages of using the PLS method 
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are that it can be used in an exploratory mode to suggest possible relationships in a model, 
thereby indicating propositions for later testing, and that it is better suited for analysis “in 
situations of high complexity but low theoretical information” (Jöreskog and Wold 1982, p. 
270).  Using PLS Graph we first assessed the measurement model, by examining the 
hypothesised links between the observed indicators and the latent constructs (all of the 
indicators were treated as reflective rather than formative because it was posited that the 
indicators or observed variables are manifestations of a construct and any change in the 
construct will cause a change in the indicators), and then examined the structural model by 
estimating the hypothesised paths between the exogenous and endogenous latent constructs. 
 
Survey Findings 
 
The Achieved Sample (n = 156) 
 
At the end of the survey period, a total of 165 completed or partly-completed questionnaires 
had been returned by eligible respondents.  Of these, 145 were paper questionnaires and 20 
were responses to the web-based questionnaire.  Of the 541 questionnaires that had been 
mailed out to potential respondents over the survey period, 215 were returned as incorrectly-
addressed or ineligible (i.e. because the addressee did not meet the survey criteria).  The 
survey response rate was therefore 165/326, or 51% of eligible respondents, which we 
considered to be very satisfactory compared to other management surveys (where response 
rates are generally in the range of 10 – 35%) and given the difficulties of sampling the 
population of interest.  Of the 165 returned questionnaires, 9 had too much missing data and 
so were discarded as insufficiently complete leaving a usable sample of n = 156.  
 
The respondents were a diverse cross-sector of CRC project leaders.  Nearly one-half (49.7%) 
were employed in a university, 19% were from CSIRO, 7.2% were employed directly by a 
CRC, only 6.5% were from industry, and 17.6% were from other (primarily public sector 
research) organizations.  On the basis of anecdotal accounts, it appears that this distribution of 
the sample project leaders closely approximates that for the population of CRC projects.  
Their experience as project leaders ranged from 1 to 20 years, with a median of 4 years, and 
the number of projects they had completed as a project leader ranged from 0 to 25 with a 
median of 2.  Overall, these were reasonably experienced project leaders, with 81% having 3 
or more years leadership experience and 58% having led 2 or more CRC projects to 
completion.  We would thus conclude that these were sufficiently experienced project leaders 
to be considered as reliable informants on the nature and experience of their reported projects. 
 
The sampled commercially-focused projects were also diverse, as shown in Table 1.  A 
typical project in the sample contributed to one of the 3 main commercially-focused CRC 
sectors, involved at least 1 university and 1 industry partner, had 4 collaborating 
organizations, 6 dedicated project personnel, a budget of under A$1 million and a duration of 
no more than 4 years.  Our preliminary qualitative research indicated that the projects in the 
sample approximated the distribution of such projects in the population at the time of the 
study. 
 

 10



Building Effective Interorganizational Relationships in Multi-Partner R&D Collaborations 

Table 1: Descriptive Overview of the CRC Projects in the Sample 
 

CRC Sector* 
Agriculture & Rural Manufacturing 
Information & Communications Technology 
Manufacturing Technology 
Medical Science and Technology 
Mining and Energy 
Environment 
*(some projects contributed to more than 1 sector) 
 

% 
38 
23 
21 
11 

7 
5 

Project Organizational Mix 
At least 1 university partner 
At least 1 industry partner 
One or more CSIRO divisions 
Another research organization 
 

% 
81 
76 
45 
35 

Project Size 
No. collaborating organizations 
No. project personnel (full-time & part-time) 
 

 
1 – 19 (median 4) 
1 – 65 (median 6) 

 
Project Budget 
Under $500,000 
$500,000 - $999,999 
$1,000,000 or more 
 

% 
49 
24 
27 

 
Project Duration 
Up to 2 years 
3 – 4 years 
5 or more years 
 

% 
41 
44 
15 

 
Assessing The Measurement Model 
 
The first step in the analysis was to assess the proposed measurement model which was 
conducted, following conventional PLS practice (e.g. Fornell and Larcker, 1981; Barclay et 
al., 1995; Chin, 1998b; Hulland, 1999; Tenenhaus et al., 2005), by examining (a) individual 
item reliability for the construct measures, (b) the internal consistency of the measures, and 
(c) the discriminant and convergent validity of the construct measures.  This process ensured 
that we had reliable and valid measures of the constructs before we proceeded to investigate 
the relationships among them in the model. The initially-submitted measurement model was 
modified by the removal of 5 items (2 for contractual trust, 1 for competence trust, 1 for 
goodwill trust and 1 for project control capability), either due to low loading on their assigned 
construct or because of high cross-loadings with other constructs.  The results for the revised 
measurement model which was accepted as suitable for further analysis are shown in Table 2. 
 
Individual item reliability was assessed by examining the loadings of each of the 
measurement items with their respective constructs in a matrix of item loadings by constructs 
(Appendix II).  The accepted rule of thumb here is to accept items with loadings of 0.7 or 
higher which indicate that there is more shared variance between the construct and its 
measures than error variance.  In the revised measurement model all but 2 items met this 
criterion (the loadings ranged from 0.67 to 0.92), but we accepted these as sufficiently reliable 
because they were very close to the rule of thumb (their values were 0.66 and 0.67) and did 
not cross-load highly with other constructs.  Thus we did not consider that these items were 
too laden with random error to render them unreliable, and so kept them in the model. 
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The indicator of internal consistency proposed by Fornell and Larcker (1981), i.e. the sum of 
the loadings all squared divided by the sum of the loadings all squared plus the sum of the 
error terms, was used to assess the composite reliability of the measures in the model.  This 
measure is similar to Cronbach’s alpha, but is seen to be superior in that it uses the loadings 
estimated within the causal model (in contrast Cronbach’s alpha assumes that each item in a 
measure contributes equally so the loadings are set to 1) and is not influenced by the number 
of items in the scale.  The measure is interpreted in the same way as Cronbach’s alpha, and a 
value of 0.70 is generally seen to indicate an adequate level of reliability (Nunally, 1978).  As 
shown in Table 2, all measures of the constructs in the revised model met this criterion (using 
both Cronbach’s alpha and Fornell’s composite reliability measure), and so were deemed to 
possess an acceptable level of internal consistency. 
 
The two key elements of factorial validity, discriminant and convergent validity (together 
indicating how well the measurement items relate to their constructs; convergent validity is 
shown when each measurement item strongly correlates with its own construct, and 
discriminant validity when measurement items correlate weakly with the other constructs), 
were assessed following the procedures recommended by Gefen and Straub (2005).  Firstly, 
the convergent validity of the first order measures was assessed by generating t values of the 
outer model loadings with a bootstrapping procedure.  The t values for each of the 
measurement items were all much greater than 1.96 (they ranged from 8.67 to 57.11), 
demonstrating convergent validity of the measures used for the first order constructs.  
Secondly, discriminant validity was assessed using two procedures.  The item (manifest 
variable) loadings on each of the first order constructs was determined using bivariate non-
parametric correlation (with Spearman’s rho) to generate the matrix shown in Appendix II.  
This matrix shows that each of the measurement items loads most highly on the constructs to 
which they were assigned (in nearly all cases at 0.7 or higher), and with very few cross-
loadings of higher than 0.50. The second procedure used the Average Variance Extracted 
(AVE, which is the average variance shared between a construct and its measures).  This AVE 
for a construct should be greater than the variance shared between the construct and other 
constructs in the model, and is indicated in the correlation matrix of constructs when the 
square root of each construct’s AVE is greater than the correlations of the construct to the 
other latent variables.  As shown in Table 2, the diagonal elements in the correlation matrix 
(= AVE) range from 0.72 to 0.91 and all indicators load more highly on their own construct 
than on other constructs (i.e. the diagonal elements are greater than the off-diagonal elements 
in the matrix).  On the basis of these analyses, we concluded that the measured constructs 
demonstrated an adequate level of discriminant and convergent validity. 
 
Having ascertained that we had a satisfactory measurement model, with acceptably reliable 
and valid measures of the constructs, we then proceeded to assess the structural model. 
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Table 2: Internal Consistencies of Measures & Correlations of Latent Variables (First Order Model) 
 
 
 

Internal Consistency of Measures 
 

 
Correlations of Latent Variables** 

 No. 
Items 

Mean Std. Dev. Cronbach’s 
Alpha* 

Composite 
Reliability 

Contract 
Trust 

Competence 
Trust 

Goodwill 
Trust 

Project 
Plan. Cap. 

Project 
Cont. 
Cap. 

Collab. 
Exper. 

Project 
Success 

Contract 
Trust 

2 4.52 1.75 0.80 0.91 0.91       

Competence 
Trust 

3 7.86 2.81 0.74 0.85 0.41 0.81      

Goodwill 
Trust 

4 9.60 3.01 0.70 0.81 0.60 0.43 0.72     

Proj. Plan. 
Capability 

6 12.04 3.94 0.85 0.89 0.56 0.45 0.45 0.76    

Proj. Contr. 
Capability 

4 8.07 3.21 0.83 0.89 0.39 0.25 0.30 0.66 0.82   

Collab. 
Experience 

5 12.41 4.39 0.87 0.91 0.45 0.36 0.42 0.52 0.47 0.81  

Project 
Success 

4 8.17 3.09 0.80 0.87 0.39 0.17 0.35 0.51 0.47 0.67 0.79 

 
* Determined using SPSS (all other statistics were generated by PLS Graph). 

Composite reliabilities are calculated using factor loadings and residual variances: Consistency = (Slyi)
2/{(Slyi)

2 + SVar(ei)}, Var(ei) = 1 – lyi
2 

**Diagonal elements are the square root of Average Variance Extracted (AVE). 
AVE = Slyi

2/{Slyi
2 + SVar(ei)}, Var(ei) = 1 – lyi

2 
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The Structural Model and Hypothesis Testing 
 
In a PLS structural model, the loadings of the measures of each construct are interpreted as 
loadings in a principal components factor analysis.  The path coefficients are interpreted as 
standardized beta weights in a regression analysis.  To assess the statistical significance of the 
path coefficients, a bootstrapping procedure (i.e. through random resampling with 
replacement from the original sample, 100 resamples were obtained with each consisting of 
the same number of cases as in the original sample) was used to obtain estimates of the 
standard error of the coefficients and enable the application of t tests (Chin, 1998b).  As a 
measure of the predictive power of the model, an R2 value is calculated for the endogenous 
constructs and this indicates the amount of variance in the construct that is explained by the 
preceding constructs.  Both relational trust and project management capability are second-
order constructs reflected by first-order constructs in the model (i.e. relational trust is reflected 
by contractual trust, competence trust and goodwill trust; project management capability is 
reflected by project planning capability and project control capability).  Because PLS Graph 
does not directly support the representation of second-order latent constructs, each first order 
construct was first tested in a sub-model and the computed first-order factor scores were then 
treated as manifest indicators of the second-order construct in the full model.  The results are 
shown in Figure 2. 
 

Figure 2: The Structural Model Estimated by PLS Graph 
 

Relational
Trust

Project
Management
Competence

Partner
Collaboration
Experience

Project
Success

0.294*

0.391*

0.688*

R2 = 0.369 R2 = 0.473

* Significant at 0.001 level
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Project
Management
Competence

Relational
Trust

Project
Management
Competence

Partner
Collaboration
Experience

Project
Success

0.294*

0.391*

0.688*

R2 = 0.369 R2 = 0.473

* Significant at 0.001 level
 

 
As shown in the path model, relational trust in conjunction with project management 
capability explained 37% of the variance in collaboration experience.  In turn, collaboration 
experience explained 47% of the variance in project success.  Given the relatively 
parsimonious nature of the model, and the potentially large number of factors in the study 
context that could contribute to these endogenous constructs, the variances explained are 
fairly substantial.  The model therefore appears to have some utility in predicting the 
perceived experiences of partners in cross-sector R&D collaborations. 
 
The main effects depicted in the model were supported by the survey data. With a positive 
and highly significant path coefficient (coefficient = 0.688, t = 15.30, p < 0.001), the model 
provides support for our first hypothesis (H1) that the more positive the partners’ experience 
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of the project, the more likely it is that the project will be seen as a success. With a positive 
and highly significant path coefficient (coefficient = 0.294, t = 3.17, p < 0.001), the model 
provides support for our second hypothesis (H2) that the higher the level of relational trust 
amongst the partners in a cross-sector R&D collaboration project, the more positive will be 
the partners’ experience of the project. With a positive and highly significant path coefficient 
(coefficient = 0.391, t = 3.61, p < 0.001), the model provides support for our third hypothesis 
(H3) that the higher the level of project management competence in the project team, the more 
positive will be the partners’ experience of the project. 
 
Discussion and Conclusions 
 
Our study contributes to the body of theory on interorganizational relations in two main ways.  
Firstly, we provide formal empirical support for two widely-recognised phenomena in the 
field: the importance of trust for collaborative relationships and the association of positive 
collaborative experience with successful outcomes.  The former finding is consonant with a 
wide range of previous studies that have argued trust (conceived of as a positive expectation 
of a partner, in whom an actor has confidence and with whom the actor accepts relationship 
vulnerabilities) is not only necessary for effective partnerships it also contributes to 
partnership or collaborative venture performance (e.g. Mohr and Spekman 1994; Rousseau, et 
al. 1998; Dyer and Chu 2003; Bstieler 2006).  Trust reduces uncertainty among partners and 
the fear of opportunism, it enhances cooperative behaviour so contributing to higher partner 
satisfaction and partnership efficacy, it minimises the effort required for contract negotiation 
and monitoring, and through such mechanisms reduces transaction costs as well as the 
subjective risk of entering into a relationship (Nooteboom 1999; Boersma et al. 2003). Given 
the context of the study, our findings also confirm the importance of trust in cross-sector 
interorganizational relationships (e.g. Geisler 1995; Davenport et al. 1999).  The finding on 
collaboration experience supports the proposition, central to relationship marketing (e.g. 
Sheth and Parvatiyar 1995; Lages et al. 2005), that relationship quality is an important 
mediator between relationship management activities and relationship outcomes.  That is, the 
more that a collaborative relationship is perceived by the partners to deliver fair and equitable 
outcomes, to meet or exceed expectations and to create long-term expectations about future 
collaboration (all of which result from partner activities to build the relationship), the more 
likely that the collaboration will achieve its stated objectives and be considered a “success”.  
The result also confirms the utility of using such subjective measures as indicators of 
successful collaboration outcomes.  Our second contribution to theory is formal support for 
the view that a task focus, manifest through effective project management capabilities, is also 
essential for effective R&D collaborations with their concern for producing commercially-
exploitable results.  The successful management of R&D projects involves both (a) effective 
planning to ensure that mutually-agreed objectives and responsibilities are clearly-defined and 
seen as realistic, and that the project is appropriately resourced, and (b) effective control 
systems, involving monitoring, communication and activity adjustment mechanisms, to 
ensure that the plans are indeed realised.  This task focus in turn ensures that partner 
expectations and commitments are in alignment throughout the project, partners are kept 
committed and engaged, and that a sense of achievement is built, all of which contribute to a 
positive and rewarding collaboration experience. 
 
The practical implications of the findings are very clear for managers in our study context.  To 
establish an effective R&D collaboration among organizations in the public and private 
sectors, one which is seen by the partners to be a very positive experience and which delivers 
on its objectives, managers should pay particular attention both to the interorganizational 
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relationship and to project management.  The first starts with the selection of suitable partners 
(who should be compatible, trustworthy, and have complementary resources), but will involve 
throughout the tenure of the collaboration reciprocal efforts to ensure that the partners deliver 
on their commitments, deploy the required capabilities, and display goodwill thereby building 
relational trust among them.  This, of course, can be a complex process given the “cultural 
gap” in cross-sector collaborations, but a discussion of this is beyond the scope of this paper.  
The second will involve the establishment of effective project management systems and 
procedures (see Project Management Institute 1996), and will start with the formulation of a 
mutually-agreed project plan with clearly-defined objectives, the allocation of responsibilities, 
and appropriate resource planning. 
 
The study also makes a number of methodological contributions to the field of 
interorganizational relations.  The use of the Sako conceptualisation of trust was found to be 
of particular value in the study’s context, but we have moved beyond the earlier studies to 
develop more useable measures of the three dimensions of relational trust.  We believe we are 
the first to formally define, operationalise and measure the construct of Project Management 
Competence, and we hope that other researchers will engage with this initial attempt.  Finally, 
we have established the predictive utility of using a relationship quality type of construct in 
understanding the conditions which contribute to successful collaboration outcomes. 
 
However, our study was not without its limitations.  We identify three as being of especial 
significance.  Firstly, this was a single informant study in which a project leader was asked to 
make judgements about the project experience and outcomes on behalf of the project team,  
and this could have lead to biases in the survey data (Ernst and Teichert 1998; Ketokivi and 
Schroeder 2004).  Secondly, the study findings were based on a relatively small sample drawn 
from a very specific population in Australia, so there may be issues of generalisability to 
comparable cross-sector contexts in other countries.  Thirdly, our instrumentation (especially 
our measures of trust) is still rather exploratory and requires further development, so there 
may be issues of construct validity. 
 
To conclude, we note that these limitations suggest areas for further research in what is an 
increasingly important area of theory and management practice: (a) studies of the perceptions 
of different participants in collaborative ventures (e.g. university research scientists and 
company managers) will help gain a greater understanding of how cross-sector relationships 
are developed, (b) the model, or variants of it, could be applied in other contexts and countries 
to determine the extent of the generalisability of the theoretical framework (e.g. are the 
hypotheses supported in studies of other interorganizational collaborations such as university-
industry research partnerships in Europe?), and (c) further in-depth research on the nature and 
antecedents of trust in interorganizational relations will lead to more valid and reliable 
measures.  We hope that other researchers in the field of interorganizational relations engage 
with our study’s theoretical framework and findings, and address these areas for further study. 
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Appendix I: Measurement Scales for the Constructs 
 
Relational Trust (6-point agree/disagree response scale for each item) 
 
1. Contractual Trust 
 

Item Variable 
name 

Initial (Final) 
Factor Loading 

We preferred to have everything spelt out in 
detail in the project agreement* 

Partdet -0.35 

We felt we could rely on the partners to fulfil 
their commitments to the project 

Partcom 0.88 (0.91) 

We felt that the partners would keep to the 
spirit of the project agreement 

Partspir 0.88 (0.90) 

We felt we could not rely on the partners to 
stick to the project schedule* 

Partsche 0.35 

 
2. Competence Trust 
 

Item Variable 
name 

Initial (Final) 
Factor Loading 

We were confident that the partners were 
capable of doing what they said they could do* 

Partcapa 0.71 

We felt we had to monitor the partners’ work 
closely to make sure it was of the quality 
required 

Partmon 0.82 (0.82) 

We felt that the partners were very 
knowledgeable and skilled in their areas of 
expertise 

Partskil 0.73 (0.76) 

We felt we had to question the partners’ 
statements about their capabilities during the 
project 

Partques 0.82 (0.88) 

 
3. Goodwill Trust 
 

Item Variable 
name 

Initial (Final) 
Factor Loading 

We felt we could rely on the partners to help the 
project in ways not required by the project 
agreement 

Parthelp 0.65 (0.66) 

We felt we could not rely on the partners to 
treat each other fairly throughout the project* 

Partfair 0.37 

We felt that the partners would not mislead each 
other throughout the project 

Partmisl 0.65 (0.74) 

We felt we could share information openly 
during the project because we knew none of the 
partners would take advantage of the others 

Parshar 0.80 (0.87) 

We felt we had to monitor each of the partners 
closely so that they could not take advantage of 
the others during the project 

Partadva 0.75 (0.81) 
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Project Management Competence (6-point agree/disagree response scale for each item) 
 
1. Project Planning Capability 
 

Item Variable 
name 

Factor Loading 

The project team was able to ensure that the 
project had clearly-defined objectives 

Objects 0.80 

The project team was able to ensure that the 
project had clearly-defined responsibilities for 
team members 

Tearesps 0.80 

The project team was able to ensure that the 
project had a mutually-agreed project plan 

Proplan 0.80 

The project team was able to ensure that the 
project had realistic aims 

Aims 0.80 

The project team was able to ensure that the 
project had effective resource planning 

Resplan 0.67 

The project team was able to ensure that the 
project had team members with appropriate 
skills and training 

Skills 0.71 

 
2. Project Control Capability 
 

Item Variable 
name 

Initial (Final) 
Factor Loading 

The project team was able to ensure that the 
project had defined project milestones 

Miles 0.73 (0.78) 

The project team was able to ensure that the 
project had regular progress monitoring 

Monitor 0.83 (0.88) 

The project team was able to ensure that the 
project had effective reporting procedures 

Report 0.86 (0.90) 

The project team was able to ensure that the 
project had effective communication processes* 

Commun 0.85 

The project team was able to ensure that the 
project had well organised project management 
meetings 

Meeting 0.80 (0.79) 
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Partners’ Collaboration Experience (6-point agree/disagree scale for each item) 
 

Item Variable 
name 

Final Factor 
Loading 

The partners’ outcomes from the collaboration 
have been equitable 

Benefits 0.82 

The benefits of the collaboration have been fair 
to the partners 

Outcomes 0.73 

The collaboration has more than fulfilled the 
partners’ expectations 

Expects 0.81 

The partners are satisfied with the outcomes 
from this collaboration 

Satisfac 0.86 

The partners would be willing to collaborate 
again, should the opportunity arise 

Willing 0.76 

 
 
Project Success (6-point agree/disagree scale for each item) 
 

Item Variable 
name 

Final Factor 
Loading 

The objectives specified in the project 
agreement were fully met 

Outobjs 0.77 

The project delivered within its budget Outbudj 0.70 
The partners agreed the project was successful Outsucc 0.90 
Knowledge of value and use to the partners was 
created 

Outvalue 0.76 

 
* Item removed after initial assessment of the measurement model. 
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APPENDIX II: Factor Loadings and Cross-Loadings Matrix (Final Measurement Model) 
 

Constructs (Latent Variables) 
 

Item 
Contr. Trust 

 
Compet. Trust 

 
Good. Trust 

 
Proj. Plan. 

 
Proj. Contr. 

 
Collab. Exp. 

 
Proj. Succ. 

 
Partcomm 0.91 0.40 0.51 0.49 0.40 0.44 0.35 
Partspir 0.90 0.44 0.60 0.52 0.48 0.55 0.47 
Partmon 0.42 0.82 0.46 0.42 0.25 0.30 0.17 
Partskil 0.41 0.76 0.43 0.51 0.42 0.46 0.23 
Partques 0.41 0.88 0.40 0.41 0.29 0.35 0.23 
Parthelp 0.57 0.45 0.66 0.41 0.38 0.40 0.37 
Partmisl 0.54 0.30 0.74 0.42 0.36 0.49 0.42 
Partshar 0.50 0.30 0.87 0.41 0.34 0.44 0.31 
Partadva 0.41 0.51 0.81 0.35 0.27 0.41 0.31 
Objects 0.47 0.40 0.33 0.80 0.57 0.49 0.50 
Tearesps 0.44 0.37 0.33 0.80 0.54 0.37 0.36 
Proplan 0.40 0.36 0.34 0.80 0.58 0.50 0.45 
Aims 0.49 0.39 0.46 0.80 0.51 0.47 0.42 
Resplan 0.38 0.28 0.29 0.67 0.49 0.42 0.36 
Skills 0.50 0.44 0.43 0.71 0.37 0.45 0.34 
Miles 0.37 0.31 0.26 0.58 0.78 0.43 0.40 
Monitor 0.38 0.28 0.31 0.53 0.88 0.38 0.43 
Report 0.46 0.30 0.33 0.57 0.90 0.45 0.44 
Meeting 0.41 0.27 0.32 0.54 0.79 0.40 0.38 
Outcomes 0.40 0.32 0.37 0.41 0.32 0.73 0.35 
Benefits 0.37 0.28 0.41 0.45 0.39 0.82 0.37 
Expects 0.42 0.35 0.45 0.50 0.47 0.81 0.62 
Satisfac 0.44 0.33 0.40 0.48 0.46 0.86 0.64 
Willing 0.46 0.38 0.46 0.46 0.43 0.76 0.56 
Outobjs 0.32 0.17 0.25 0.43 0.34 0.45 0.77 
Outbudg 0.26 0.13 0.27 0.31 0.36 0.43 0.70 
Outsucc 0.42 0.23 0.38 0.48 0.41 0.57 0.90 
Outvalue 0.34 0.17 0.33 0.40 0.41 0.50 0.76 
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