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Abstract:

Purpose: To examine how trust, conflict, commitment and communication affect R&D

alliance performance, the individual’s satisfaction with the alliance and their intention to

collaborate with the same partners in the future. 

Design/methodology/approach: Empirical research. 

Findings: Trust, conflict, commitment and communication are positively related to alliance

performance, although trust and communication are the characteristics with the strongest fit.

In addition, successful alliances influence positively on individual satisfaction and raise the

willingness to reform the alliance with the existing alliance members.

Originality/value: This study has enriched current understanding of  the relationship among

individual relations, alliance performance and reformation in R&D alliances.

Keywords: R&D alliances, performance, individual relations, reformation, satisfaction, trust, conflict,

commitment, communication
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1. Introduction

There are strong theoretical streams dealing with alliance building and trying to explain the

motivation behind cooperative behavior. Williamson (1985), but also Porter (1990) or Hamel,

Doz and Prahalad (1989) analyze the sense making of cooperation and alliances regarding

competitiveness and cost effects.

From a broad review of the innovation literature, we can distinguish two different waves of

academic interest in alliances. The first wave of studies drew upon the network approach

emerging from anthropology and sociology, and it is focused on the communicative interactions

between individuals. There are three research areas that continue to resonate in the literature

today related to this wave. The first area, centered on the communication networks of

scientists (Price & Beaver, 1966; Crane, 1969); the second, focused on the interaction of

researchers in R&D departments (Allen, 1970; Lin, Wu, Chang, Wang & Lee, 2012); and the

third one, concerning the diffusion, adoption, and adaptation of innovation by individuals

(Rogers, 1995).

From the late 1980s, a second wave of research appeared. This second wave embraces a

resurgence of the interests of the first wave, which is concerned on the interactions and

relationships between individuals, but it is characterized by its focus on the exchanges and

linkages between organizations (Powell, Koput & Smith-Doerr, 1996; Håkansson, 1987; Burt,

1980). Last years, part of this trend has also looked at the effect of individual relationships

such as trust, commitment or conflict on the strategic goals on alliance performance in a

separate way (Cullen, Johnson & Sakano, 2000; Luo, 2008; Perry, Sengupta & Krapfel, 2004;

Das & Teng, 1998; Nielsen & Nielsen, 2009; Jiang, Jiang, Cai & Liu, 2015).

The object of study in this research is focused in a particular form of alliance, R&D alliances.

There has been an increasing number of studies about these alliances because of their specific

features and their unique coordination challenges. (Hagedoorn, 2002; Tyler & Steensma, 1995;

Belderbos, Carree & Lokshin, 2004). R&D alliances usually require some sharing or transfer of

knowledge over firm boundaries (Sampton, 2007), and moreover, they are rigid structures of

collaboration that may suffer dynamic inefficiencies during the development of novel

technologies, products or processes. These unique conditions in R&D alliances may result in an

increase of importance of individual relationships, which take an important role in the

achievement of goals of the alliance.

Regarding the effect of relationships in R&D alliances, literature provides conceptual models

focused on relationships between organizations (e.g. Lin et al., 2012), and some authors such

as Gulati (1998) or Heimericks (2002) mentions the impact of embedded ties on alliance

performance and defines embeddedness as a matter of trust building, conflict management,

personal responsibility and communication, but they are not applied empirically to the

individual level in an integrated way.

-1271-



Journal of Industrial Engineering and Management – http://dx.doi.org/10.3926/jiem.1553

The objective of the present research is to study how individual relationships (in terms of trust,

commitment, conflict and communication) explain alliance performance, satisfaction and the

intention to reform the R&D alliance in the future. We take up samples in R&D alliances to

empirically test the model and hypotheses through a questionnaire survey taken by 261

individuals participating in these alliances. These results will enrich current understanding of

the relationship among individual relations, alliance performance and reformation in R&D

alliances.

2. Theory Foundation and Research Hypotheses

2.1. Trust and Alliance Performance

Management literature shows the discussion of relationships in alliances frequently reduced to

the role of trust (e.g. Das & Teng, 1998; Krishnan, Martin & Noorderhaven, 2006; Suseno &

Ratten, 2007; Jiang et al., 2015) and affirm that trust and trust building is based on positive

expectations regarding other people intentions and behaviors in vulnerable situations like R&D

alliance where uncertainty is high (Clegg, Unsworth, Epitropaki & Parker, 2002; De Jong &

Woolthuis, 2008; Das & Teng, 2000).

Trust as a behavioral construct to deal with risk has been investigated in several studies

dealing with interfirm innovation alliances (De Jong & Woolthuis, 2008; Clegg et al., 2002;

Cumbers, Mackinnon & Chapman, 2003; Panayides & Venus, 2009; Wang and Chen, 2007).

Moreover, some results show that cooperation by itself, but even more in innovation alliances,

requires trust as a relational asset that keeps the interfirm network together (Cumbers et al.,

2003).

In spite of empirical evidence between trust and innovation alliances, some authors make their

point on the intensity of trustful relationships arguing that “too much trust is death to

innovation” (Bidault & Castello, 2010). Based on the findings Levin and Cross (2004) research

confirms that strong ties encouraged by trust generates knowledge transfer, but that actually

weak tie relationships delivered the most useful knowledge.

Taking into account the role of trust in vulnerable situations, the impact of trustful relations on

innovation processes should be positive. This is also confirmed by Maurer (2010), who sees a

positive effect of trust on knowledge acquisition and therefore on product innovation also.

Nielsen and Nielsen (2009) had similar results when analyzing the impact of trust on learning

and tacit knowledge sharing on innovation in strategic alliances. In the same direction go

Panayides and Venus (2009) who analyzed trust benefits on innovation and supply chain

performance. On the basis of the above rationale, we propose:
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Hypothesis 1: Trust between partners in R&D alliances is positively associated with

alliance performance.

2.2. Conflict and Alliance Performance

Conflict can be defined as an awareness on the part of the parties involved of discrepancies,

incompatible wishes, or irreconcilable desires (Boulding, 1963). One of the first approaches to

study conflict was made by authors that distinguished functional and dysfunctional conflict

(Anderson & Narus, 1990; Reve & Stern, 1979; Morris & Cadogan, 2001) and have considered

conflict as an unhealthy behaviour between partners that decrease teams’ performance.

Later on, Jehn and Mannix (2001) propose that conflict in work groups can be categorized into

three types—relationship, task, and process conflict. Relationship conflict involves personal

issues such as dislike among group members and feelings such as annoyance, frustration, and

irritation; task conflict pertains to conflict about ideas and differences of opinion about the task

(Amason & Sapienza, 1997), and finally, more recent studies have proposed a third kind of

conflict, process conflict (Jehn, 1997; Jehn, Northcraft & Neale, 1999) that refers to

controversies about aspects of how task accomplishment will proceed. All this literature about

conflict concludes that is a decreasing factor for groups’ performance (e.g. Yi, Lee & Dubinsky,

2010). Focusing on these studies we predict that:

Hypothesis 2: Conflict between partners in R&D alliances is negatively associated with

alliance performance.

2.3. Commitment and Alliance Performance

Many authors have analysed commitment from several perspectives: its influence on

customers’ satisfaction (Ganesan & Hess, 1997), the role of commitment as an indicator of

“relationship quality” together with trust and satisfaction measures (Walter, Muller, Helfert &

Ritter, 2003), a result of strategic purposes together with asset specificity (Sheth & Parvatiyar,

1992), and from a resource-based view, commitment allows the continuity and long-term

results of alliances (Gundlach, Achrol & Mentzer, 1995; Wu & Cavusgil, 2006; Nakos &

Brouthers, 2008).

Considering that competitive alliances and collaborative ventures, like R&D alliances, demand a

high degree of commitment because of the high entry barriers and, typically, low exit barriers

(Sheth & Parvatiyar, 1992) and is required to ensure successful relationships (Morgan & Hunt,

1994), we propose that:
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Hypothesis 3: Commitment between partners in R&D alliances is positively associated

with alliance performance.

2.4. Communication and alliance performance

Communication behavior can be divided into three main aspects: communication quality,

information sharing, and participation (Mohr & Spekman, 1994). Communication quality is a

key aspect of information transmission (Jablin, Putnam, Roberts & Porter, 1987) and includes

aspects such as the accuracy, timeliness, adequacy, and credibility of information exchanged

(Lengel & Daft, 1988; Stohl & Redding, 1987). Information sharing includes the extent to

which critical information is communicated to partners and it is related to the degree of

effectiveness, satisfaction and success in a relationship (Guetzkow, 1965; Schuler, 1979;

Devlin & Bleackley, 1988). Finally, participation means the degree to which partners engage

jointly in planning and goal setting, and it is also related to partnership’s success (Anderson,

Lodish & Weitz, 1987; Dwyer, Schurr & Oh, 1987).

Later on, Butler (2010) discovered that the quality of communication may differ within the firm

as well as between the alliance partners, and that this will have an impact on the decision-

making process in the alliance. Therefore, we predict that:

Hypothesis 4: Communication between partners in R&D alliances is positively associated

with alliance performance.

2.5. Alliance Performance and Satisfaction

As an emotional state of being, satisfaction has different facets depending on the contextual

framework. Management research on satisfaction emphasizes strongly on employee-employer

relationships (Malik, Ahmad, Saif & Safwan, 2010; Singh & Dubey, 2011; Shipton, West,

Parkes, Dawson & Patterson, 2006; Sharma, Bajpai & Holani, 2011) and from the marketing

area where customer satisfaction is the key concern of research (Fornell, Rust & Dekimpe,

2010; Luo, Homburg & Wieseke, 2010).

Satisfaction is “a post-decision evaluation of a product or an experience” (Oliver, 1996), which

shows that satisfaction is a backward oriented construct, which affects the strength of a

relationship, and, in our case, it will be directly related to the experience of getting or not

satisfactory alliance performance. In fact, most of the empirical research in the field uses

satisfaction as an observable variable to measure alliance performance due to the lack of other

valid data (Saxton, 1997; Zollo, Reuer & Singh, 2002). Therefore, we propose that:
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Hypothesis 5: Alliance performance is positively associated with partners’ satisfaction

with the R&D alliance.

2.6. Satisfaction and Reformation

There are four possible outcomes for an alliance: stabilization, reformation, decline, and

termination (Das & Teng, 2000). Our object of study is analyzing the effect of alliance

performance and partners’ satisfaction on the decision of reforming the alliance for future R&D

projects.

According to the theoretical model of Das and Teng (2000), when alliance performance

matches expectations, partners become more satisfied with the alliance, and thus, if partners

continue having goals in common and the initial match between the partners is still

sustainable, they may decide to reform the alliance. Therefore, we predict that:

Hypothesis 6: Satisfaction is positively associated with the intention of reforming the

R&D alliance.

3. Methods

3.1. Research Framework

In this chapter, we develop a comprehensive research model based on a series of literature

review. Based on the research framework, the hypotheses are developed to describe and verify

the relationship among individual relationships, alliance performance, satisfaction and the

intention of reform the alliance. The research framework is shown in Figure 1.

Figure 1. The research model
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3.2. Variable Definitions

3.2.1. Dependent Variables

We measured three dependent constructs with a 5-point Likert scale system with 5 equaling

the highest extent or degree. Constructs measured were alliance performance, satisfaction and

reformation.

Alliance performance was measured through five items that have been adapted from existing

articles of alliance performance studies, some measures that consider that the company

achieves learning objectives (Geringer & Hebert, 1991; Saxton, 1997; Lane & Lubatkin, 1998;

Dyer, Kale & Singh, 2001; Kale, Dyer & Singh, 2002); and some measures based on market

gains (Anand & Khanna, 2000; Merchant & Schendel, 2000). Concretely, items measured are:

“Technological knowledge acquired”, “Creation of new technological opportunities”, “Creation of

new marketing opportunities”, “New relationships and contacts” and “Achievement of initial

objectives”.

The second dependent variable, individual alliance participants’ satisfaction with the R&D

project, was measured with a five-item scale (Van der Vegt, Emans & Van de Vliert, 2001;

Jehn et al., 1999): “I am satisfied with my present colleagues”, “I am pleased with the way my

colleagues and I work together”, “I am very satisfied with working in this team”, “How well do

you think your group performs” and “How effective is your work unit?”

Finally, the intention to reform the alliance again in the future (reformation) with partners in

the alliance with the question: “Would you like to collaborate in the future with any of the

alliance partners?”.

3.2.2. Independent Variables

Four exogenous items have been taken into account to predict our dependent variables: trust,

conflict, commitment and communication. Also for independent variable a 5-point Likert scale

system was used in the survey.

To get trust measures, we used questions adapted from McAllister (1995):” I can talk freely to

my team about difficulties I am having at work and know that my team will want to listen”, “I

would feel a sense of loss if one of us was transferred and we could no longer work together”,

“If I shared my problems with my team I know she would respond constructively and caringly”,

“I would have to say that we (my alliance) have made considerable emotional investments in

our working relationships”, “Most of my partners approach his/her job with professionalism and

dedication”, “I see no reason to doubt my partners´ competence and preparation for the job”,

“I can rely on other partners not to make my job more difficult by careless work” and “Most of
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my partners can be relied upon to do as they say they will do”. These items all loaded on one

factor, and the Cronbach’s coefficient alpha for this scale was .813.

Following Jehn and Mannix (2001), we measured conflict at the alliances covering the three

conflict categories. Items included “How much relationship tension is there in your work

group?”, “How often do people get angry while working in your group?”, “How much emotional

conflict is there in your work group?”, “How much conflict of ideas is there in your work

group?”, “How frequently do you have disagreements within your group about the task of the

project you are working on?”, “How often do people in your work group have conflicting

opinions about the project you are working on?”, “How often are there disagreements about

who should do what in your work group?”, “How much conflict is there in your group about

task responsibilities?” and “How often do you disagree about resource allocation in your work

groups?”. The Cronbach’s alpha for this scale was .909.

The construct commitment consists on 5 items adapted from measures of commitment

between suppliers and customers by Walter et al. (2003): “We focus on long-term goals in this

relationship”, “We are willing to invest time and other resources into the relationship with these

partners”, “We put the long-term cooperation with this partner before our short-term profit”,

“We expand our business with these partners in the future” and “We defend these partners

when outsider criticizes the company”. The factor analysis shown a one-factor resolution, and

the reliability of this scale was .825.

Finally, to assess communication behavior, we followed a procedure of Mohr and Spekman

(1994), who used 5 items to measure the extent do you feel that your communication with

partners was: “Timely/untimely”, “Accurate/inaccurate”, “Adequate/inadequate”,

“Complete/incomplete” and “Credible/ not credible”. Cronbach’s coefficient alpha for

communication was .918.

3.3. Research Samples and Measurement

The object of the study is 119 R&D alliances started from 2007 to 2009 in the region of

Catalonia (Spain) and with 2 years of duration regulated by a collaboration contract.

Most of these R&D alliances are concentrated in 3 technological sectors: 32.8% mobility

(automotive, railway and aeronautical), 16.0% health, and 15.8% energy or environment as

well. The 119 projects had the participation of 408 companies and 852 people directly involved

in the R&D alliances.

In our study, we used data from a survey among the individuals involved in these R&D

alliances that we conducted during 2011, when they had already finished. This approach was

chosen to allow for a large-sample analysis of cross-sectional qualitative data. In order to
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minimize misinterpretation of questions, the questionnaire was pre-examined by several

managers in industry and government officials who have coordinated R&D alliances.

The final sample included 261 individuals out of 852 participating in alliances, for a final

response rate of 30.6 percent.

4. Results

The model was tested using EQS and constructs trust, commitment, conflict and

communication are treated as exogenous, while alliance performance, satisfaction and

reformation were endogenous.

The overall fit of the model was good [χ2 (647) = 1541.559, p = .000]. Even though the

probability was not greater than 0.10, applying conventional guidelines, the chi-square index

was less than twice the degrees of freedom, indicating a reasonable good fit. The chi-square

statistics is based on the assumption that the model holds exactly in the population, which

would be unrealistic in most empirical research (Joreskog, 1993).

Therefore, it is important to also assess a model using root mean square error of

approximation (RMSEA), which is a measure of discrepancy per degree of freedom and is

useful in assessing the degree of approximation in the population (Joreskog, 1993). A RMSEA

of 0.079 indicates a close fit. Also the comparative fit index (CFI) was 0.822 and indicates a

good fit. The goodness-of-fit index and the adjusted goodness-of-fit were 0.739 and 0.701,

respectively. Finally, the standardized root mean square residual was 0.076.

The Bentler-Bonett normed fit index (NFI) was .831 and the Bentler-Bonett not-normed fit

index (NNFI) was .807, both indicate a good estimation of our model.

Results of our structural equation model (SEM) are presented in Figure 2.

Recall that in hypotheses 1, 3 and 4 we predicted that trust, commitment and communication

would be positive related to alliance performance. The SEM result results support these

hypotheses. The three constructs were positively associated with alliance performance. The

effect on alliance performance is especially high in trust (b = 0.32, p < 0.001) and

communication (b = 0.54, p < 0.001), although commitment has a positive effect as well (b =

0.17, p < 0.05). However, hypothesis 2 was rejected as we found that conflict was also

positively related to alliance performance (b = 0.23, p < 0.001).

Finally, our model supports the relationships between alliance performance, satisfaction and

reformation. The model shows a positive effect from alliance performance to satisfaction (b =

0.42, p < 0.001), which supports hypothesis 5, while satisfaction have a modest effect on

reformation (b = 0.115, p < 0.05). Thus, hypotheses 5 and 6 are supported by SEM results.
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Figure 2. Effect of individual relationship on alliance performance,

satisfaction and reformation of the alliance

5. Conclusion and Implication

In extension to already existing research on the quality of relationships in work alliances, the

present study has a clear focus on R&D alliances. In doing so, we empirically analyzed the

pathology of relations by applying a complex model of relationship constructs and, also,

measured their impact on performance and alliance reformation. Until now research in this

field was lacking empirical evidence (Gulati, 1998; Heimericks, 2002; Das & Teng, 2000).

Existing research on partners’ relationships had used items for measuring trust, commitment,

conflict and communication (McAllister, 1995; Walter et al., 2003; Jehn & Mannix, 2001; Mohr

& Spekman, 1994) with different samples and environments, but there was not evidence of the

validity of those measures in R&D alliances. Our study has shown that measures and factors

can be valid for these alliances.

Regarding relationship structure, each construct results from existing literature and has shown

high viability within the context of our research and we found that when trust, commitment,

conflict and communication are higher, alliance performance reaches higher levels too.

Our findings add that communication is the most relevant factor for predicting alliance

performance. This positive effect was predicted and confirmed as R&D alliances are a kind of

cooperation that usually requires transfer of knowledge (Sampton, 2007) and successful

knowledge is not assured, even more when it is tacit or complex. Past research had shown that

the communication behavior is related to partnership’s success (Mohr & Spekman, 1994;

Anderson et al., 1987; Dwyer et al., 1987), and our study has confirmed the important role as

the main predictor of alliance performance in R&D alliances.
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Contrary to what we expected, our model found that conflict management is an important

capability in R&D alliances, taking into account that conflicts exist and that these conflicts

affects the alliance performance positively. What seems to be contradictory at the first glimpse

may have its origin in the diverse structure of the alliances. Different backgrounds and

experiences lead to different opinions. In its positive sense, these conflicts generate new ideas,

reflect creativity and contribute to the development of innovation.

To more thoroughly explicate our model, we examined factors related to alliance performance,

satisfaction and reformation. Developing hypotheses from the literature on alliance

performance and alliance outcomes (e.g. Das & Teng, 2000; Kale et al., 2002; Reuer & Zollo,

2005), we predicted and found that, in general, alliances with better performance influence in

the individual satisfaction and raise the willingness to continue or to repeat the alliance

experience with the existing alliance members. Therefore, satisfaction is a predictor for alliance

reformation.

5.1. Managerial Implications

Some lesson can be extracted to be used in management practice. From the firm’s point of

view, this research shows the need to reinforce specific communication processes to maximize

the performance and future expectations of R&D alliances. Taken into account that R&D

activities are inherently risky (even more when they are undertaken with third parties),

communication quality, information sharing, and participation (dimensions that include aspects

such as the accuracy, timeliness, adequacy, and credibility of information exchanged, the

extent to which critical information is communicated to partners, and the degree to which

partners engage jointly in planning and goal setting) become critical for alliance organizational

success. Formal common planning, joint project scheduling, and formal (systematic)

communication processes among the partners are required in complex alliance such as R&D

alliances.

From the policymaker point of view, the practical implications are even more important. To be

able to launch additional R&D alliances, and to maximize the success probabilities of such

complex alliances, it’s a key factor to enhance their social dimensions. Building trust or

commitment, improving the communication and avoiding conflicts among the partners are

social challenges. In this sense, a previous social work may improve the starting conditions of

the alliances. Cluster public policies, for instance, are programs aimed to strength the links and

build trust between local partners.
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5.2. Future Research

Considering the fact that the study analyses a new database that we collected from R&D

alliances on the group level (i.e. alliance performance), but addresses to individuals embedded

in these alliances, multilevel research could be another statistical tool in order to address to

the research topic. The contribution of multilevel research lies in a stronger consideration of

the individual´s environment. In other words, individual-level perceptions can be averaged to

represent higher group-level situations (James & Jones, 1976).

It could be also an interesting contribution to study, from a knowledge management

perspective, if alliances that effectively reform, also have higher levels of behavior factors

(trust, commitment, conflict and communication) than in previous alliances. If this case, we

would empirically test a loop for alliance relationships that can drive relations upwards.

Future research on R&D alliance relationships and performance should also look more closely

at the effect of communication directly on satisfaction and reformation of the alliances, as it

has been shown that it is the behavior that more increases R&D alliance performance.

Finally, our research would be improved if we could test our model with R&D alliance in other

regions or countries to avoid that specific characteristics of the region affect the results of the

study.
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