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Abstract

Purpose – Supply chains are embedded in a larger network of enterprises where firms exchange
offerings, often compete for the same customers, and constantly innovate to improve their
performance. In these dynamic environments, firms are increasingly dependent on the knowledge and
expertise in external organizations to innovate, problem-solve, and improve performance. Firms are
increasingly collaborating to exchange and pool skills and knowledge and deploy resources
and capabilities not found in their own firm. This research using both structured interviews and
survey data seeks to determine what are the direct benefits and the ancillary benefits of collaboration.
The paper aims to discuss these issues.
Design/methodology/approach – A mixed methodology approach was utilized, using qualitative
structured interviews leading to developing a research model and then an empirical survey of
473 participants who are involved in their respective organization’s collaboration projects. The data
were analyzed using structural equation modeling to examine relationships between collaborative
engagement, knowledge gained, operational outcomes and relational outcomes.
Findings – The results of the study indicate that collaborative engagement has a direct effect on
knowledge gained, operational outcomes and relational outcomes in collaboration. The ancillary
benefit of collaboration is the learning that takes place leads to improved operational outcomes and
relational outcomes.
Research limitations/implications – In this research study all the constructs are only examined
from a single perspective. This can be a limitation as it would be of greater value to collect data from
all the members involved in the collaboration.
Originality/value – Collaboration has been well studied in many fields but this research suggests an
important ancillary benefit that needs to be considered when deciding to collaborate is the knowledge
and learning that happens during a collaboration.
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Introduction
As national and global competition rises, nations and firms continue to find value in
specializing around their distinct advantages. More and more firms are focussing on
their core competencies and drawing on the best expertise available worldwide
for other activities (McIvor and Humphreys, 2004). Firms are increasingly relying
on suppliers to reduce costs, improve quality, and develop new market offerings
(Liker and Choi, 2004). At the same time, as firms focus on their core competencies and
pursue more outsourcing, there is widespread recognition of the importance of research
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focussed on inter-firm relationships. These relationships may be in the form of buyer –
supplier partnerships, alliances, collaborations, joint ventures, strategic purchasing
agreements, and R&D consortia (c.f.; Braziotis and Tannock, 2011; Dwyer et al., 1987;
Lambe et al., 2002; Sanders et al., 2011; Varadarajan and Cunningham, 1995). Prior
research has focussed predominately on collaboration in long-term relationships. Yet
the need to collaborate is often driven by the lack of internal expertise to execute a
specific project or solve a particular problem. Resolution may or may not require
engagement from a long-term partner. This research focusses on episodic collaborations
taking place between specific organizations with a defined beginning and end, occurring
in a limited timeframe (Zacharia et al., 2011). We define episodic collaboration as two or
more firms working jointly as they exchange and share complementary knowledge
or skills to solve a specific problem, execute an improvement initiative, or take advantage
of a new opportunity (Mattessich and Monsey, 1992).

A literature review on collaboration research informed us about constructs important
to long-term collaborations. We then conducted in-depth interviews (Table I) with
executives from multiple industries to understand the applicability of those constructs
to episodic collaborations and their related outcomes. Based on the interviews, we
examined the construct of collaborative engagement to indicate the level of the firm’s
involvement in a collaboration effort (Zacharia et al., 2011) – high levels of collaborative
engagement are those characterized by high levels of commitment, numerous joint
activities, joint decision making, and a receptiveness to the knowledge and ideas
brought by the other party. Collaborative engagement is a measure of the degree to which
firms demonstrate these specific behaviors or attitudes important to the collaborative
process.

Collaboration has been referred to as the driving force behind effective supply chain
management (Min et al., 2005). Collaboration has become particularly important as
knowledge and capabilities have become more dispersed in the network economy and
the environment has become more volatile and competitive. The ability to collaborate
can be critical to a firm’s ability to change and a source of long-term competitive
advantage ( Jap, 1999).

Knowledge becomes a key strategic resource, especially in a turbulent environment
(Hult et al., 2003a). The resource-based view of the firm (Barney, 1991, 2012; Wernerfelt,
1984) views every firm as a bundle of knowledge resources. Considering all the
resources a firm may possess, its knowledge base can be one of the most significant
and dynamic sources of competitive advantage (Gupta and Govindarajan, 2000a; Vargo
and Lusch, 2004). A particular benefit of inter-firm collaborations is the learning that
occurs through information and knowledge sharing between the collaborating firms
(Lane and Lubatkin, 1998; Lusch et al., 2010) and thus each firm enhances its stockpile
of knowledge and skill based resources.

Industry Participants Title

Building construction 2 Vice Presidents
Clothing industry 1 Director
Public consortium 3 Vice Presidents, CEO
Education 1 Vice Chancellor
Consulting 1 Principal
Food industry 1 Director

Table I.
Interview participants
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Organizational learning is one of the most important subjects for researchers to
better understand (Prahalad and Hamel, 1994; Gupta and Govindarajan, 2000b).
Firms compete on their ability to learn and to develop capabilities faster than their
rivals (Prahalad and Hamel, 1990; Hamel and Prahalad, 1994; Teece and Pisano, 1994).
Firms that actively cultivate organizational learning capability can gain an advantage
with collaboration and technology adoption (Richey and Autry, 2009). Alliances have
expanded from a focus on sharing resources or risk to include a focus on learning from
partners as an important goal (Hamel, 1991; Srivastava and Frankwick, 2011).
An increased learning capacity is a key to better performance (Hult et al., 2003b;
Lusch et al., 2010). Learning is especially critical for firms in an environment filled
with competitive threats and new technological opportunities (Bessant et al., 2003).
Effective collaboration can clearly provide access to another firm’s skill and knowledge
set. Internalizing relevant knowledge (learning and gaining knowledge) allows a
firm to apply that knowledge to a new market, new product or new business (Hamel,
1991), as well as to existing market offerings. Much of the research on collaboration,
especially in the context of learning, has focussed on long-term relationships. However,
in an era requiring quick responses to a highly changing economy, often requiring
adoption of new technologies, relying on long-term collaborations may not always be
the best option.

This research is focussed on episodic or time-definite collaborations, the behaviors
and attitudes important to success (or degree of collaborative engagement) between
a pair of firms, their impact on the resulting knowledge gains and performance and
relationship outcomes. As expected, we found that high levels of collaborative
engagement directly affect the operational performance and relational outcomes of the
initiative. We also show that higher levels of engagement lead to greater knowledge
gains, which in turn lead to better performance and stronger relational outcomes.
Further, we would expect there is residual value beyond the project from knowledge
gained, which reinforces previously developed theory and empirical evidence that
supply chain collaboration can be a source of long-term competitive advantage (Barney,
2012; Hunt and Davis, 2012; Priem and Swink, 2012).

This research makes several contributions to the body of knowledge on collaboration.
First, we demonstrate the value of a multi-method approach. Following our literature
review, we conducted qualitative research to understand the applicability of prior
research on long-term collaborations to an episodic collaboration. Second, based on our
in-depth interviews, we investigated the construct of collaborative engagement (Zacharia
et al., 2011) to assess the degree to which participants in the process demonstrated
attitudes and behaviors important to learning and knowledge acquisition. Finally, we
empirically validated the importance of collaborative engagement to knowledge gains,
operational and relational outcomes in an episodic collaboration.

The theoretical background for this research is discussed in the second section.
The third section describes the conceptual framework and hypothesis development.
The fourth section discusses research method and data collection, the fifth section the
data analysis, and the sixth section the results. The seventh section discussesmanagerial
and research implications, and the last section provides concluding comments.

Theoretical background
As the pace of change has accelerated, inter-firm relationships are increasingly critical
to anticipate and respond to changes in the marketplace. This has led researchers
to study collaboration across a number of disciplines and from a wide range of
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perspectives. The theoretical foundations for this research are the relational view (RV)
of the firm and the knowledge-based view (KBV) of the firm.

The RV of the firm suggests that the ability to engage in superior inter-firm linkages
is an important source of competitive advantage (Dyer and Singh, 1998). Relational
rents, defined as “supernormal profits jointly generated in an exchange relationship
that cannot be generated by either firm in isolation” (Dyer and Singh, 1998), are generated
through the combination of idiosyncratic assets, knowledge, and capabilities of the firms.
When firms interact in a way that facilitates a combination of knowledge stocks and
coordinated action (Dyer and Singh, 1998), the synergistic effect of combined resources
can be a source of competitive advantage. RV addresses the social nature of the firm
and how they operate within socially complex environments and relationships (Dyer and
Singh, 1998).

Takeishi (2001), using RV, notes partners in a collaboration can combine resources
to derive relational rent. RV theory has historically focussed on strategic alliances and
long-term relationships. However, the advantages of collaboration often come from a
specific project or initiative, whether or not the collaborating firms have a long-term
relationship. In other words, in long-term engagements, interactions do not always
require deep engagement, but in those specific or episodic cases where deep engagement
is required to solve a problem, firms who can best access and deploy their collaborating
partner’s knowledge and resources will have a competitive advantage. At the same time,
some problems may be best addressed by going outside of existing relationships, in
which case a firm’s willingness and ability to collaborate can be an even more important
source of competitive advantage, providing a flexibility not available to those who focus
their collaboration efforts only on long-term partners. Thus, a logical extension of RV
theory is the application to episodic collaboration initiatives. This research examines
the behaviors and attitudes required for success (collaborative engagement) and the
knowledge gains and relational and operational outcomes resulting from deep
collaborative engagement in such specific, episodic collaborations.

The KBV of the firm suggests knowledge is a critical resource for the firm (Conner,
1991; Grant, 1996; Spender, 1996). Customers and suppliers are recognized as sources
of external knowledge that can complement an organization’s own internal knowledge
(Dyer and Singh, 1998). Knowledge can be characterized as either explicit knowledge
(know what – facts and theories that can be codified) or tacit knowledge (know how –
knowledge that can only be observed through application and acquired through practice)
(Grant, 1996). For instance, a supply chain analyst may have explicit knowledge of how
to use various software programs to analyze logistics activities and systems. However,
only through experience and practice will the analyst have the tacit knowledge to
know when it is appropriate or best to use one type of software vs. another and more
importantly, how to interpret the output from the software solution in a way that
incorporates industry and cultural contexts. Explicit knowledge can readily be codified
and transferred while tacit knowledge is far less tangible, making it difficult to articulate
and transfer (Kogut and Zander, 1992). Since tacit knowledge is more difficult to
acquire, transfer, or imitate, it is far more likely to produce a sustainable advantage (Choo
et al., 2007).

In many interactions between firms, even in cases where firms are engaged in a
long-term strategic relationship, the exchange of explicit knowledge is sufficient for
the task, and accomplished with very little collaboration. A buying firm may request
straightforward changes in product specs, transportation mode, or packaging, all of
which require only a simple exchange of information with a sequential or reciprocal
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response from the supplier (Thompson, 1967). While the buyer is dependent on the
supplier to solve the problem, the solution is relatively straightforward and very little
learning or knowledge gain is likely to occur.

Grant and Baden-Fuller (1995) noted collaborations create a forum for exchange
and integration of knowledge between buyers and suppliers in cases where product
or service exchange is highly complex. In such cases, when firms work together to
address more complicated problems, tacit knowledge required to solve the problem
may reside in both organizations. Resolution will be dependent on high levels of
engagement between the firms. For example, new product development is knowledge-
intensive work that requires rich interactions among intra- and inter-firm networks
(Hong et al., 2005). Firms are likely to learn more from such complex engagements.

Individuals engaged in the collaboration are constantly interacting, influencing,
and influenced by others as they use their combined knowledge and experience to
achieve shared objectives. This process of tacit knowledge exchange and deployment
through collaborative engagement enhances the knowledge gained by the firm (Lusch
et al., 2010).

Conceptual framework and hypothesis development
As firms outsource capabilities and tasks to other firms, or look to acquire new
technologies and skills from outside the organization, the competitiveness of firms is
increasingly dependent on their ability to share skills and knowledge, innovate
collaboratively, and co-create solutions to problems. As sources of knowledge becomes
more specialized, more dispersed and more complex, the knowledge needed to fuel
innovation and drive positive performance outcomes is becoming more dependent
on networks of firms rather than on individual firms (Cheung et al., 2010). To be
successful, firms must be willing to engage openly in sharing information and skills,
generating ideas, and gaining knowledge from each other to achieve a successful
outcome. An ancillary benefit is the knowledge and skills acquired by the collaborating
firms.

To understand the behaviors and attitudes important for successful collaboration
we conducted structured interviews with industry executives. The data collection
technique used in this study was in-depth interviews, which were recorded and
subsequently transcribed and analyzed (Yin, 2002). Using purposive sampling guidelines,
we focussed on executives from multiple industries who had direct experience in different
types of collaboration projects. Interview participants included nine executives from six
different industries as can be found in Table I. Each of these executives had direct
experience with collaboration projects in their firms and across their industry and as
such provided a different perspective on the role of collaboration within the firm. In two
industries, we interviewed multiple participants in a particular collaboration project,
which enabled us to reduce the potential for single-respondent bias and validate our
findings across multiple perspectives.

The focus of the interviews was to understand the behaviors and attitudes
important for a successful collaboration and outcomes of importance to the firm. To
accomplish this objective, our interview protocol borrowed heavily from well-established
customer value determination methodologies (Woodruff and Gardial, 1996). Open-ended
interview questions were designed to gain an in-depth understanding of specific
collaboration initiatives, the benefits accrued to the members of the collaboration
and the value delivered to the firm through the collaboration (see Appendix 1). Each
in-depth interview lasted between 60 to 90 minutes and was taped and subsequently
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transcribed for analysis. External validity is assured through replication of findings;
in this qualitative study, external validity was assessed based on the use of relevant
literature as data sources, standard protocol, common location for data analysis and
review of findings from external reviewers (Esper et al., 2007).

Using customer value determination research protocol (Woodruff and Gardial,
1996), we asked the participants to describe significant attributes, consequences, goals,
or value associated with the collaboration projects. An analysis of the interview
transcripts pointed to collaborative engagement as a critical success factor and a value
proposition beyond the traditional performance benefits. Specifically, collaborative
engagement was found to affect the quality of the relationship with partner firms and
learning that went beyond the direct effects of collaboration. In one of the interviews
the focus of a collaboration really became about knowledge and information:

At the end of the day, it is information. It’s how information is assembled for decisions that
are made that advance the business of the user. Whether you’re in the office building business
or the hospital business it really makes no difference from a process point-of-view for us.
It’s assembling data that becomes information against which people make good business
decisions. From that flow the best of projects.

We developed an initial model based on prior research, then revised the model based on
in-depth interviews with business executives with many years of experience participating
in collaborative projects in industries such as construction, retail, consulting, airport
management, and education. In addition, we conducted a three-hour focus group
discussion with 23 members of the advisory board of a university-based supply and
value chain center focussed on collaboration. Based on these inputs, we developed a
final model focussed on collaborative engagement, its influence on knowledge gains,
and ultimately on operational and relational outcomes of the collaborative effort
(Figure 1).

Collaborative engagement
A firm can participate in a collaboration with varying levels of intensity or engagement.
In strong collaborations, firms demonstrate high levels of commitment, engage
in numerous joint activities, and have the kind of relationships that cause changes in
each other’s organization (Kanter, 1994). Cheng et al. (2008) suggest collaborative
engagement is characterized by high levels of knowledge transfer, consensus,

Collaborative 
Engagement

Relational 
Outcomes 

Knowledge 
Gained 

Operational
 Outcomes 

H1

H6

H4

H5

H3

H2

Figure 1.
The effect of collaboration
on learning and
operational and relational
outcomes
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frequency of interactions and relationships that change interorganizational culture.
Such collaborations require that firms commit time and resources, engage in joint
decision making (Simatupang and Sridharan, 2005), freely share information and ideas
(Kampstra et al., 2006), and remain open to new ways of thinking and doing things
based on input from their collaboration partner (Lee and Choi, 2003; Lejeune
and Yakova, 2005). Thus, knowledge gain is endogenous to the competitive process,
and consistent with RV theory as well as the collaborative process between and among
firms. Firms that learn quickly in a dynamically competitive environment have an
advantage (Dickson, 1992).

Firms learn from each other as they exchange and share their skills and competences
(Normann and Ramirez, 1993; Min et al., 2005; Lusch et al., 2007, 2010). Firms that
learn quickly from collaborations also have an advantage. As firms engage more
strongly in collaborations, or increase their level of collaborative engagement, they
enhance the exchange of information, engage in more joint decision making,
exhibit greater openness to learn from each other, and demonstrate a willingness to apply
new ideas to improve performance. Such engagement facilitates the performance and
relationship outcomes, as well as the gains in knowledge and skills, that result from
the process.

Several executives noted the need for a high level of engagement between the
partners such that their success is interdependent:

I think that’s how you tell when collaboration is really working. If you feel like you’re part of
the other company’s organization, then the collaborative model is working.

[y] Everybody’s in the same boat together. Now, whether we all survive or we all go across
that finish line, is really dependent on one another and our goal to be able to work as a team.

Gains in knowledge from episodic collaborative engagement
A dominant motivation for alliances may extend beyond the sharing of assets and
markets to focus on learning (Bartlett and Ghoshal, 1995) or access to knowledge-based
resources (Das and Teng, 2000). The knowledge outcomes of a collaboration can viewed
as relational rents using the RV theory (Dyer and Singh, 1998). Alliance research on
these issues typically assumes that the firm’s goal is to absorb or acquire its partner’s
knowledge in order to develop its own competence in a given technological or
management capability (Grant and Baden-Fuller, 1995; Hamel, 1991). Each organization
in a collaboration has a certain ability to learn from each other (Lane et al., 2001).
The knowledge gained through collaboration is a valuable asset and can be a source of
competitive advantage (Day, 1994; Fawcett et al., 2010).

The critical role of knowledge, information and learning in a collaboration was
noted in the interviews:

At the end of the day, it is information. It’s how information is assembled for decisions that
are made that advance the business of the user [y] I think collaboration is the open sharing
of ideas towards a common goal.

[y] so this kind of unbelievable knowledge is institutionalized, is captured.

[y] It’s going to save hundreds of millions of dollars down the road.

A high level of engagement in collaboration is exemplified by an open and free-flowing
exchange of new ideas and relevant information. This creates an information-rich
environment that enables each collaboration partner to learn from the experience and
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expertise of the other. Firms highly engaged in collaboration also demonstrate
receptiveness or open-mindedness (Day, 1994; Senge, 1990; Sinkula et al., 1997) to new
ideas brought by their partner, and willingness to apply new ideas to improve
the performance of both parties. Open-mindedness in an organization is reflective
of the willingness to question long held routines, mental models, assumptions, and
beliefs (Day, 1994; Sinkula et al., 1997). Being open to new information that challenges
existing models is important to acquiring knowledge.

When a firm is highly engaged in a collaboration, they also participate more
actively in joint decision making, working with their partner to process the combined
knowledge and experience of both firms to improve the quality of their decisions and,
as a result, the outcomes of the collaboration. As they work together to share and apply
knowledge, the likelihood of acquiring valuable tacit knowledge is greater (Whipple
and Russell, 2007). Since tacit knowledge is more difficult to acquire or transfer, it is far
more likely to produce a sustainable advantage (Choo et al., 2007).

As companies engage at higher levels in these behaviors they gain knowledge as an
important resource, thus we hypothesize the following:

H1. The higher the collaborative engagement the greater the knowledge gained.

Influence of collaborative engagement on operational outcomes
The most common reason firms decide to invest time and effort in an episodic collaboration
is to improve performance ( Jap, 1999) or operational outcomes such as improving product
quality, reducing process cycle time, reducing cost, or improving customer value
(Koufteros et al., 2002). RV supports and explains these relational advantages by
suggesting that they are dependent on the relationships in which the firms are
embedded and can be referred to as relational rents (Dyer and Singh, 1998). Using KBV
theory, collaborative efforts involving knowledge transfer can lead to positive
performance outcomes (Grant, 1996; Hult et al., 2003b).

Recent research has shown the importance of supply chain collaboration on
performance (Hall et al., 2012). A clear way for organizations to improve performance
is through collaborative processes (Fugate et al., 2009a). Episodic collaborations are
typically focussed on solving a specific problem for which critical resources, knowledge
or skills are not available within a single firm (Gray, 1989). By collaborating, firms are
able to apply relevant knowledge, skills and experience resident within the firms to
the problem and to learn from the experience of others. The combined knowledge of the
firms is likely to result in consideration of a more robust set of inputs, more and better
alternatives, and improved decision making about problem resolution. As a result, the
problem resolution is likely to yield superior results vs less informed solutions (Sandberg,
2007). Collaboration has a direct effect on cost, quality, delivery and flexibility (Vachon
and Klassen, 2008).

Several executives discussed the effect of collaboration on operational outcomes:

It’s in our interest to collaborate with subcontractors and try to be productive and make
them productive. It lowers our cost, so we get more and more out of it. I think most are
willing to collaborate and want to collaborate and recognize it, they will benefit by
taking typically costs out of the supply chain and speeding their product through the
supply chain.

We also believe that we use the collaborative process properly and really do it, you will get the
best possible facility, the optimal solution for what your goals are at the lowest possible cost.
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I think if you don’t have the collaborative model energized, it’s going to be more difficult.
You’re going to spend more money. You’re going to spend more time, and it’s not going to be
near as much fun as it could be.

As firms engage more strongly in the collaboration, they share relevant information
more readily and, at the same time, are receptive to new ideas and new ways of doing
things as a means to improve performance. Working together to make joint decisions
based on the combined knowledge and experience of the collaborating firms facilitates
the identification of new opportunities to improve productivity or enhance value to
customers. Thus, we hypothesize:

H2. The higher the collaborative engagement, the better the operational outcomes
from the collaboration.

As firms work closely together in a collaboration, they not only gain information about
how to solve the problem, but they also learn more about the other firm. As they gain
a better appreciation of the firm’s organization, objectives, and challenges, they gain
insights that help strengthen the relationship. One executive noted the importance of
openly sharing information about the collaboration partner:

So, I think we’ve ended up with a very good learning experience, everybody has. We’ve learned
more about (ABC) department; we’ve learned more about the managers. We understand their
responsibilities, and they’ve got lots of pressures, down to making room for new carriers to
come in and operate.

As firms work closely together, openly sharing information and ideas or working to
develop a best solution based on the knowledge and skills both bring to the collaboration,
they are able to demonstrate to each other their skills and capabilities, as well as their
positive intent and commitment to mutual benefit from the collaboration. As with the
old adage “success breeds success,” a positive collaboration experience breeds greater
respect, commitment, and intent to work together in the future (Fisher et al., 1997). When
actors in a collaboration perceive their partner has respect for what they bring to the
effort, and is willing to listen to their ideas and apply them to mutual benefit, those actors
are far more likely to provide honest input, leading to an even more effective working
relationship (Min et al., 2005). As a result, the overall relationship is stronger and firms
more likely to work together in the future. Thus, we hypothesize:

H3. The higher the collaborative engagement the higher the relational outcomes
from the collaboration.

As firms collaborate, the knowledge stocks of the actors are enhanced and the
foundation for recognizing relevant inputs, making better decisions, and effectively
implementing new ideas for future benefit is strengthened. A collaborative environment
between organizations will likely enable organizations to better learn and understand
their supply chain networks (Hall et al., 2012). Much of the knowledge gained through a
collaboration effort is tacit knowledge – the type of knowledge typically gained through
application and practice that is not readily articulated but which enables actors in
the collaboration to recognize and apply valuable thinking and new ideas. In part, the
knowledge gained from a collaboration gives the actors a new foundation for how to
work effectively with each other – enabling a much more productive exchange of ideas
and decision-making process. Because of the knowledge and insights gained through
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collaborating, both partners are in a better position to collaborate effectively and yield
positive outcomes from the initiative. Such efforts will likely be more efficient, enabling
faster project implementation and yielding better results in terms of lower costs or
improved service and value for customers. Therefore, we hypothesize:

H4. Gains in knowledge resources in a collaboration result in better operational
outcomes.

Several executives noted the importance of building respect and trust in a collaboration:

You have to build that trust first as you’re going through and it makes it a hell of a lot easier,
I think, to be successful [y].

Now, prior to that being a success, you have to build trust with the parties that you’re likely to
deal with.

[y] the thing that kind of threads it all together is our ability to be able to meet with one
another and to be able to respect one another. I think it’s interesting we covered all of those
groups, but yet, we still act together as a team.

As firms learn from their collaboration partners, they gain insights about how the
partners think and how to work more effectively with that partner. McFayden and
Cannella (2004) note that collaborative partners develop similar knowledge stocks as
they work together over time. As they acquire knowledge about the issues at hand,
they can better appreciate the skills and capabilities the partner brings to the effort,
and are able to recognize the importance of those skills. As a result, there is an
increased respect for the skills and capabilities of the partner. As firms learn how to
work together more effectively, the relationship becomes more productive and both
parties are more likely to openly and honestly share information. As each partner
demonstrates integrity and credibility in the collaboration, trust between them is
enhanced. As a result, firms are far more likely to work together in future collaborations
(Doney and Cannon, 1997). As firms understand each other better and recognize the
valuable knowledge and skills each brings to the table, they gain mutual respect and
strengthen their relationship and desire to work together in the future. Therefore, we
hypothesize:

H5. Gains in knowledge resources from a collaboration result in higher relational
outcomes with the collaborating partner.

Several executives noted being successful at the operational level led to several
relational benefits such as greater trust, information sharing and commitment:

We demonstrated, followed through, did it on time, involved them every step of the way.
So, we set up a whole bunch of trust [y].

We were willing to share in an open setting, an open forum, about what we knew, what
wouldn’t work, and what would work, what we thought it was going to cost, what we should
do to confirm what we thought it was going to cost.

When you commit to doing something, you follow through. If there are little problems, which
there will be along the way and they phone you, you instantly preface it as a perfectionist that
when the phone calls come in, you are instantly there with the right people.
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If we’re concerned that we can’t, at the end of the day, deliver on our commitment of the
building, we’re willing to do whatever it takes, including picking up the hammer and driving
the nail ourselves. That, for us, has been more important than the risk of financial loss
or gain.

While the level of engagement and the knowledge gained from a collaboration can
positively influence a firm’s respect for and ability to work with a collaboration partner,
the critical measure of the success of a collaboration is in the tangible operational
or financial results the collaboration yields. The test of the quality of inputs and
decision making is in the quality and speed of the problem resolution. As performance
improves, the building of trust increases leading to “partnership-like relationships”
(Goffin et al., 2006). As collaborating partners implement joint decisions, the success
of the effort is measured by the impact of those decisions on cost, quality, lead times, or
ability to serve customers well. Successful operating outcomes reinforce the perception
of the value of the inputs (skills and capabilities of the partner), as well as intent of
the partner firm (Zacharia et al., 2011). As a result, the willingness of firms to work
together in the future and confidence in their ability to work together effectively is
enhanced. As a result, we hypothesize:

H6. Higher operational outcomes from a collaboration effort result in stronger
relational outcomes with the collaborating partner.

Research method and data collection
To collect the data and test the hypotheses, the design of the research and survey
followed the total design method (Dillman, 1978). To evaluate the constructs, multi-
item scales were developed following the procedures and guidelines recommended by
Churchill (1979) and Gerbing and Anderson (1988). The majority of the scales used
were adopted directly or modified slightly based on the literature while a few scales
were developed based on interviews with experienced supply chain professionals
(Appendix 2). A seven-point Likert scale, ranging from strongly disagrees to strongly
agree was used for each construct item. The survey was reviewed for face validity,
content validity, item specificity and representativeness by four academic experts.
In addition, 23 supply chain executives reviewed the survey for clarity, readability and
ambiguity. Using the feedback provided by both the academics and practitioners, some
items in the survey were rewritten or eliminated.

Our primary sources of data were supply chain managers who deal with competitors,
customers and/or suppliers on a regular basis. To ensure generalizability of results,
respondents from multiple industries were included in the sampling frame. A list of 5,000
contacts in construction, manufacturing, transportation, communication, wholesale and
retail trade industries was obtained from the Institute of Supply Management. A second
list of 5,160 contacts was obtained from a private US university’s supply and value chain
center. After reviewing both lists and seeing similar industries, companies and job
titles, we combined the two into a single list with 10,160 potential respondents.
A market research firm was contracted to phone a randomly selected sub-set of potential
respondents and pre-qualify them based on their experience with collaboration.
By having the respondents pre-qualified, we were able to ensure the respondents were
involved in a recently completed collaboration project so they would be able to answer
the outcome measures in the survey. To ensure consistency in the data, we provided
our definition of a collaboration and identified five criteria the collaboration should
meet at the very beginning of the survey (Appendix 3). To encourage a wide range of
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responses, respondents were asked to reflect on either a successful or unsuccessful
collaboration. We also asked them to describe the nature and scope of their collaboration
project at the beginning of the survey.

The survey was pre-tested with 237 qualified respondents. From this group, 60
surveys were submitted for a response rate of 25.3 percent. Using the data from the
pre-test and conducting principal factor and reliability analyses, it was determined
the items all loaded correctly on their respective constructs and all measures were
reliable with a Cronbach’s a of over 0.70. Therefore, no changes were made to the
survey and the pre-test data and final test data were combined for the analysis. A total
of 1,037 respondents were pre-qualified and 519 completed surveys were received.
After duplicates and incomplete surveys (surveys with o90 percent complete) were
eliminated, 473 useable surveys remained (effective response rate of 46 percent).
Data from these 473 surveys were used for the subsequent analysis.

The survey respondents were highly experienced with collaboration initiatives, with
over 61 percent involved in seven or more collaborations. The majority of the respondents
(57 percent) were from manufacturing organizations and 73 percent reflected on a
customer-supplier collaboration. The majority of the collaboration initiatives (66 percent)
were described as successful, 29 percent were described as unsuccessful, and 5 percent
were described as neither successful nor unsuccessful. Respondents represented a wide
range of industries, with the largest being construction, building equipment, and
industrial (11 percent), and a range of job titles, with the largest being manager
(34 percent). The largest categories of collaboration initiatives reflected in this research
include process innovation (26 percent) and product development (19 percent).

The potential for non-response bias was tested by comparing early responses
(the first 100) to late responses (last 100) for each construct using ANOVA (Armstrong
and Overton, 1977). There was no statistical difference between the waves at po0.05
and non-response bias is not considered a problem with the data. An ANOVA test also
failed to find any statistically significant differences ( pp0.05) between the two waves
for demographic data such as industry type, number of employees (NE), annual sales,
and organizational type. However, considering the limitations with comparing survey
waves as a test of selection bias, we also compared our sample demographics to the
target sample frame to provide support for the representativeness of our respondents
(Mentzer and Flint, 1997). Respondents were highly experienced with over 62 percent
identifying themselves as managers, directors or CEOs. A wide range of industries was
represented with no single industry 411 percent of the sample. The respondents were
also widely and equally dispersed in terms of annual sales, NE and years of existence.
This evidence provides further support that our respondents reflect the target sample
frame and population studied, which limits the potential for selection bias (Mentzer
and Flint, 1997).

Analysis
Confirmatory factor analysis (CFA) and structural equation modeling (SEM) were used
to test the hypotheses. AMOS (20.0) was used to conduct CFA and SEM analysis and
SPSS (19.0) was used to conduct standard statistical analysis. The data were found to be
within acceptable ranges for normality, skewness, and kurtosis (Mentzer et al., 1999).

Convergent validity
To determine if the items measured the four constructs (collaborative engagement,
knowledge gained, operational outcomes and relational outcomes) correctly, we
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used CFA. Those items that exhibited low item-to-scale total correlations as well as
items that did not load significantly to their respective constructs were removed
(Appendix 2). Convergent validity was assessed by examining the standardized
parameter loadings of the measurement items on their respective constructs. All
parameter loadings were significant ( p-value o0.001) and ranged from 0.55 to 0.94,
providing strong support for convergent validity. Composite reliabilities and average
variances extracted were calculated using the procedures suggested by Fornell and
Larcker (1981). The composite reliabilities, ranging from 0.88 and 0.96 (Table II), clearly
exceeded 0.70. This implies the variance captured by the factor is significantly more
than the variance indicated by the error components.

Discriminant validity
The correlations between the constructs are found in Table III. Fornell and Larcker
(1981) noted discriminant validity exists if the items share more common variance with
their respective construct than any variance the items shares with other constructs.
Therefore, since the average variance extracted for each of the constructs (Table III) is
higher than the squared correlation between the constructs, discriminant validity
is supported.

Common method variance (CMV) tests
CMV, identified as a potential problem in behavioral research if the same respondent is
providing data on both the predictor and criterion variables in the same measurement
context, can have a serious effect on empirical results (Podsakoff and Organ, 1986).
Several steps were taken in the research process to avoid common method bias.
First, we pre-qualified potential respondents to ensure the informants were mid- to
senior-level managers with high levels of relevant knowledge (Mitchell, 1994). Second,
we assured informants their responses would be anonymous (Fugate et al., 2009b).
Third, we used Harman’s single factor test, which is widely used to test for CMV
(Podsakoff et al., 2003). If CMV exists, a single factor will emerge from a principal factor

Construct Mean SD
Average variance

extracted (%)
Composite
reliability

Range of factor
standardized loadings

Collaborative engagement 5.35 1.06 56.9 0.90 0.55-0.88
Knowledge gained 5.36 0.902 53.8 0.89 0.63-0.81
Operational outcomes 5.52 1.04 60.7 0.88 0.70-0.85
Relational outcomes 5.56 1.33 77.1 0.96 0.76-0.94

Notes: n¼ 473 observations. All correlations are significant at po0.001 level
Table II.

Construct analysis

Constructs CE KG OO RO

Collaborative engagement (CE) 1.00
Knowledge gained (KG) 0.599 1.00
Operational outcomes (OO) 0.384 0.641 1.00
Relational outcomes (RO) 0.439 0.734 0.765 1.00

Notes: n¼ 473 observations. All correlations are significant at po0.001 level

Table III.
Construct level

correlation matrix
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analysis of the complete set of measurement items. For our dataset, this analysis
indicated there are four factors with eigenvalues 41.0, which suggests CMV is not
a problem.

To further confirm CMV does not exist in the data, we conducted a marker variable
test using a construct that theoretically should not be related to any of the other
constructs in the study (Menon et al., 1996; Lindell and Whitney, 2001). We used the NE
as a proxy for the size of the firm since we do not believe the knowledge gained from
a collaboration would be affected by the size of the firm (Appendix 2). We allowed
the four substantive constructs in Figure 1 to load onto one second-order factor and
compared that model to a second model that included the NE construct and allowed NE
to load onto the second-order factor (Fugate et al., 2009b). The first model without
the NE construct had a much better fit and all the paths were significant at po0.001.
In the second model all paths were significant at po0.001 except the path to NE
( p¼ 0.304), further providing support suggesting CMV is not a problem.

Results
We developed a structural equation model with latent constructs with the four
constructs as defined previously and with reflective indicators. Overall, the model had
a good fit with CFI of 0.930 and RMSEA of 0.070. Also all six of the structural paths
were positive and statistically significant beyond the 0.001 level (see Figure 2). We also
ran the overall model to control for extraneous factors to see if the results were stable.
Specifically we controlled for: if the collaboration was recurring or one-time and if there
was a formal or informal contract. In both of these cases, all six of the hypotheses
remained positive and continued to be supported.

Table IV provides a summary of the hypothesized relationships in our model and
the standardized path weight associated with each. The standardized path weights in
the model ranged from 0.189 to 0.563. In H1, we hypothesized that higher collaboration
engagement leads to greater knowledge gains. The standardized weight between these
two constructs is 0.563, indicating the greatest impact from high levels of collaboration

Collaborative 
Engagement

Relational 
Outcomes 

Knowledge 
Gained 

Operational 
Outcomes 

0.563***

0.189***

0.280***
0.466***

0.316***

0.466***
(0.087)

(0.072)

(0.049)

(0.065)

(0.043)

(0.050)

Notes: Fit statistics: �2 = 968.59; DF = 293, GFI = 0.87; CFI = 0.93, TLI = 0.92;
RMSEA = 0.070. Path weight (standardized error). *** t -values significant at p�0.001

Figure 2.
The effect of collaboration
on learning and
operational and relational
outcomes
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may be in the resulting knowledge gained. In H2, we hypothesized that high levels of
collaborative engagement directly lead to enhanced operational outcomes. H2 was
supported, with a standardized path weight of 0.28. In H3, we hypothesized that high
levels of collaborative engagement will also result in enhanced relational outcomes,
was also supported with a 0.189 standardized path weight. We also hypothesized that
both operational outcomes and relational outcomes are enhanced as a result of the
knowledge gained in the collaboration (H4 and H5). These were supported, with
standardized path weight of 0.466 and 0.316, respectively. In other words, operational
and relational outcomes of a collaboration are affected directly by the level of
collaboration, as well as indirectly by knowledge gained. Finally, we predicted in H6
that operational outcomes of a collaboration will have a direct affect on the relational
outcomes. H6 was supported, with a 0.466 standardized path weight.

As indicated above, additional evidence of the important role that knowledge gains
play in collaborations is obtained by examining the direct and indirect effect of
collaborative engagement on operational and relational outcomes. This allows us to
see the extent to which knowledge gains indirectly affect collaborative engagement
and operational and relational outcomes. As shown in Table V the direct effects
of collaborative engagement are the same as the standardized path weights for the full
model (H2 and H3). However, the indirect effect of collaborative engagement on
operational outcomes is 0.263 vs 0.280 for the direct effect of collaborative engagement
on operational outcomes. On the other hand, the indirect effect of collaborative

Hypotheses Relationship tested
Standardized
path weight SE

H1 Collaborative engagement leads to knowledge gained 0.563 0.043
H2 Collaborative engagement leads to operational outcomes 0.280 0.065
H3 Collaborative engagement leads to relational outcomes 0.189 0.050
H4 Knowledge gained leads to operational outcomes 0.466 0.087
H5 Knowledge gained leads to relational outcomes 0.316 0.072
H6 Operational outcomes leads to relational outcomes 0.466 0.049

Table IV.
Hypotheses

Constructs Knowledge gained Operational outcomes Relational outcomes

Collaborative engagement
Total effect 0.563 0.542 0.620
Direct effect 0.563 0.280 0.189
Indirect effect 0 0.263 0.430
Knowledge gained
Total effect 0 0.466 0.533
Direct effect 0 0.466 0.316
Indirect effect 0 0 0.217
Operational outcomes
Total effect 0 0 0.466
Direct effect 0 0 0.466
Indirect effect 0 0 0

Note: All these indirect effects are significant at p¼ 0.001 using a 95 percent confidence interval and
bootstrapping in Amos 20

Table V.
Direct and

indirect effects
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engagement on relational outcomes through knowledge gained and operational
outcomes, is 0.430 vs 0.189 for the direct effect. Clearly, knowledge gains have a
major influence on operational and relational outcomes that accrue in collaborations
(see Table V).

Discussion
Managerial directions
Firms engage in collaborations to access knowledge and resources needed to
accomplish objectives and improve performance. Deep engagement in collaboration
efforts is typically reserved for long-term partners. However, to remain competitive,
firms also need to be able to collaborate and access leading-edge knowledge and
capability that may reside outside the established supply network. Firms who recognize
the opportunity and invest the effort to deeply engage in episodic collaboration, whether
or not with long-term partners, will be more flexible and adaptable in light of a rapidly
changing technical environment. Such firms are likely to sustain a competitive
advantage.

An ancillary benefit of collaborations, often less recognized and appreciated, is the
learning and knowledge gains that take place. Recognizing the opportunity to gain
such knowledge through not only long-term relationships, but also episodic collaborations
with firms outside the existing supply network, can broaden organizational learning.
A better understanding of the importance of collaborative engagement and taking steps
to ensure appropriate individual and organizational behaviors and attitudes will lead
to better outcomes and greater learning. This recognition and a commitment to engage
deeply in a collaboration effort can help managers improve the likelihood of capitalizing
on the opportunities.

Another implication for managers is the value of engaging deeply in a collaboration
from a standpoint of improving performance outcomes. Demonstrating a willingness
to openly share information and learn from the knowledge and experience of the other
firm(s) has a direct effect on the outcomes of a project. Openness to new ideas and
willingness to make decisions based on the combined knowledge of the firms not only
improve performance, but demonstrate a level of trust and respect that strengthens the
relationship with the collaboration partner and seeds the opportunity for a productive
relationship in the future. By understanding the value of deep engagement, a firm
can make informed decisions about the selection of a collaboration partner, the
selection of individuals within the firm to participate, and the behaviors and attitudes
that will lead to successful outcomes.

Collaboration can provide a synergistic effect that is greater than simply adding
the capabilities of the individual firms involved. To achieve the potential benefits
from collaboration, firms must be willing to conduct frequent face-to-face meetings,
engage in joint decision making with their partner, openly share information and
exchange ideas, and be receptive to new ways of thinking and discovering knowledge.
As a result, collaborating firms will be able to see the issues from different perspectives
and access unique knowledge, capabilities, skills and resources required to complete
the project. Learning will be enhanced, greater knowledge gains will accrue, and
the collaboration itself is likely to be more successful. Project timelines are also likely
to be shortened and desired outcomes in terms of cost, quality, and ability to serve
customers are likely to be improved. At the same time, the ability to work effectively
with the collaborating partner is enhanced, creating the opportunities for future benefit
through collaboration.
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An important implication for managers is the value of learning and knowledge
acquisition resulting from collaboration. The knowledge gained not only improves the
outcomes of a specific project, but also provides residual benefits that can be a source
of differentiation in the future. Given the uncertainty and volatility firms face today, the
ability to gain relevant new knowledge and apply it effectively is critical to their ability
to compete (Hult et al., 2003a; Lusch et al., 2010). Although our research demonstrated
that learning and knowledge gains takes place even at low levels of collaborative
engagement, high levels of collaborative engagement offer the opportunity for greater
learning and knowledge gains. Many firms fail to recognize this opportunity, and as a
result, fail to devote the time, energy, and resources required to realize the full potential
of the collaboration. When firms do engage in collaboration at a high level, the result will
be greater knowledge gains that can enhance performance results from the collaboration
as well as in the future.

Typically, firms consider only the operational, economic and relational benefits of
collaboration in their evaluations. Given the importance of knowledge as a resource for
competitive advantage, evaluations that do not consider knowledge as a benefit may
result in a missed opportunity. In fact, the knowledge gained not only benefits the firms
in terms of operational and relational outcomes for the current collaboration episode,
but it is also likely to benefit the firm in many and often unexpected ways in future
business operations and thus may be a potential source of long-term competitive
advantage. When firms have a broad and deep storehouse of knowledge, they have
more options to pursue new pathways that occur in an unexpected and turbulent
environment. Stated alternatively, even if a collaboration effort fails to achieve desired
operational and relational outcomes, the effort may still be a worthwhile investment if
valuable knowledge gains accrue.

Finally, managers should consider the importance of selecting partners that
can bring unique knowledge and skills that not only contribute to the success of the
collaboration, but also that can enhance the knowledge base of the firm to enhance
competitiveness. This underlies the importance of collaborating with a diverse set
of firms to collaborate, to go outside the existing network so as to not simply mirror
the firm’s existing knowledge and skills but rather to gain from the exchange of
knowledge and skills to enhance external learning and knowledge gains.

Research directions
This research study is subject to several limitations that need to be addressed in future
research. First, single respondent survey data were collected for this research. Even
though the respondents were pre-qualified and had direct experience with collaboration
projects, the same individual is providing information on all the constructs, which might
bias the results. A test for the presence of CMV did not indicate this was a problem but
future research incorporating data from two or more firms involved in the same
collaboration would be useful to further validate the model.

Second, even though 29 percent of the sample dealt with unsuccessful collaborations,
there could be bias associated with recalling the factors that led to a collaborative success.
Respondents might identify certain factors as important so they can justify the choices
they made in the past. Future research using objective outcome measures, multiple
respondents involved in a collaboration effort, and/or longitudinal data regarding
collaboration outcomes could perhaps alleviate this potential for bias.

Future research could also explore other factors influencing knowledge gains in a
collaboration. For example, how does the type of communication used in the collaboration
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influence knowledge gained? Communication between firms can vary dramatically from
electronic exchange (e-mail or other technology-enabled communications), to written
correspondence (memos), to verbal exchange (telephone or internet meeting), to face-to-face
meetings. How does the method of communication used affect the learning outcomes of
the collaboration effort? How does the content and frequency of the communication
affect performance? What role does technology play in the communication process?
As Ganesan et al. (2005) found in their research on new product development involving
multiple firms, the effects of different means of communication may be counterintuitive.
For instance, they found that closer geographic proximity, which fosters more
face-to-face communication, does not lead to the types of knowledge that lead to enhanced
new product outcomes. Rather, they found that e-mail communication enhances new
product creativity and new product development speed. Undoubtedly, more research
needs to be conducted on the communication processes and methods that are used in
inter-firm collaboration.

Knowledge is comprised of both explicit and tacit aspects. In this research, we were
not able to separately measure explicit and tacit knowledge gains. However, tacit
knowledge is much more difficult to transfer or gain and is likely a better source
of competitive advantage. Thus, it would be useful to be able to separate the tacit from
explicit knowledge gains. In this regard, short-term collaborations may not be long
enough in duration to allow for significant tacit knowledge gains. This is certainly an
area worthy of further exploration.

Future research is needed to understand the aspects of collaboration that influence
learning outcomes. For example, do differences in learning outcomes occur for different
types of collaboration? Does asymmetry of knowledge contribution to the collaborative
effort influence amount of learning that takes place? Does the joint ownership of
outcomes and execution make a difference in learning outcomes? A better understanding
of what types of collaborations contribute most to the potential for knowledge gain will
help companies make better decisions about the potential value from collaboration
initiatives and enable them to better capitalize on those opportunities.

Finally, we were unable to differentiate our findings in terms of collaboration with
firms within the existing supply network vs with new partners from outside the network.
Is there a greater potential to learn from firms outside the network (or outside the system
within which the firm is imbedded)? In what ways, if any, do the requirements for
successful collaboration differ between the two? What criteria should be used to select
a new collaboration partner? In today’s environment, with rapid changes in technology
and the need for innovation, what role does collaborating outside the supply network
play in acquiring knowledge that skills that result in competitive advantage?

Conclusion
While a collaborative approach as a means to improve performance has been studied
extensively, there has been scant research focussed on the need for episodic collaborative
engagement, whether with long-term or newly engaged partners, the behaviors
and attitudes that lead to success (collaborative engagement), or on the learning and
knowledge gains that can accrue and impact both short-term and long-term performance.
Thus, this research serves to fill a gap in the supply chain literature by validating
the impact of collaborative engagement on operational and relational outcomes and the
learning and knowledge gains that take place. Firms constantly face complex problems
or opportunities beyond their own capabilities to address. In such instances, collaborating
with other enterprises on episodic problems and opportunities can be valuable.

262

IJLM
25,2



This research provides valuable insights to help practitioners and researchers gain a better
understanding of the factors that can enhance the learning and knowledge gains of
collaborative engagement between organizations.
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Appendix 1. Collaboration research project – interview protocol

(1) Begin with a brief background about who we are, and our interest in researching
collaboration – we want to understand what goes on when companies or individuals
collaborate, what makes collaboration successful and what causes collaboration to fail.

(2) Can you provide a quick overview of your industry, your company and your role?

(3) What is your model of collaboration?

(4) Why is collaboration important in their business.

(5) Think about an example where collaboration was critical to the success of a project –
where did collaboration work well?

. First, what are the things that make you say the project was successful? In
other words, what are the indicators of success – what were the results of
collaboration?

. In this case, what were the elements of collaboration that contributed to that success?

. Listen for key characteristics of collaboration and “ladder” them up or down as
appropriate.

J If they start with attributes or characteristics of collaboration, we should ask
them why each characteristic was important and how it contributed to the
overall success of the project.

J They start with benefits or consequences we can ladder them down – i.e. what
was necessary to accomplish or achieve that benefit or consequence?

(6) Think about a collaboration that wasn’t successful and repeat the process.

. What are the things that make you say the collaboration was not successful?

. In this case, what were the elements of collaboration that contributed to the lack
of success?

. Listen for key characteristics of the unsuccessful collaboration and “ladder” them up
or down as appropriate.
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Appendix 2

Label
7-item Likert scale
(strongly disagree to strongly agree)

Adapted or developed
from CFA

The organizations involved
CE1a Used intensive collaborative planning Interviews
CE2 Made joint decisions on most issues Interviews 0.55
CE3a Jointly set goals for the collaboration effort Interviews
CE4a Met often Interviews
CE5 Shared a lot of information Interviews 0.59

Throughout this collaboration
CE6 There was a free flow of useful ideas Lee and Choi (2003) 0.81
CE7 There was a free flow of novel ideas Lee and Choi (2003) 0.69
CE8 There was an openness to new ways of thinking Lee and Choi (2003) 0.87
CE9 There was an openness to discovering new

knowledge
Lee and Choi (2003) 0.88

CE10 There was an openness to ways to improve joint
performance

Lee and Choi (2003) 0.82

As a result of this collaboration, our organization
gained

KG1
a New skills Lane et al. (2001)

KG2 New knowledge Lane et al. (2001) 0.75
KG3 Better ways of conducting business Lane et al. (2001) 0.75
KG4

a A better understanding of how to communicate
with this partner

Lane et al. (2001)

KG5 New insights about how to work effectively with
this partner

Lane et al. (2001) 0.74

KG6 Knowledge we could not have learned through
written materials or in the classroom

Lane et al. (2001) 0.62

KG7
a An ability to solve problems that would have been

difficult to learn through formal education or
training

Lane et al. (2001)

KG8 A better understanding of how our collaborator
thinks

Lane et al. (2001) 0.74

KG9 New insights about complex issues Lane et al. (2001) 0.76
KG10 A better perspective on the issues addressed Lane et al. (2001) 0.80
KG11 Improved capabilities in our organization Lane et al. (2001) 0.76

This collaboration resulted in
OO1

a Lower costs Koufteros et al. (2002)
OO2 Improved quality Koufteros et al. (2002) 0.70
OO3 Better customer service Koufteros et al. (2002) 0.85
OO4 Quicker project results Koufteros et al. (2002) 0.79
OO5 Reduced cycle time or lead time Koufteros et al. (2002) 0.77
OO6

a Better safety, environmental or regulatory
performance

Interviews

OO7 Improved value to our customers Koufteros et al. (2002) 0.77
As a result of this collaboration, our organization
gained

RO1
a An increased appreciation for our collaboration

partner
Interviews

RO2 An increased respect for the skills and capabilities
of our collaboration partner

Interviews 0.76

RO3
a An increased overall respect for our collaboration

partner
Interviews

(continued )

Table AI.
Construct items and
their sources
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Appendix 3. Collaborative practices survey instructions
Instructions. A collaborative effort is a joint effort with other organizations to work on a complex
issue or a new opportunity that requires considerable time and effort or which none of the parties
may be able to effectively address or satisfactorily solve on its own. As you respond to these
questions, think about your most recent collaboration effort with another firm that best meets the
following criteria:

. You were highly involved.

. The collaboration required considerable time and effort.

. The collaboration was focussed on solving a complex problem or addressing a new
opportunity.

. You worked together to solve a problem or take advantage of an opportunity that neither
of you could effectively address by yourself.

. The collaboration is complete or near completion so you can reasonably assess whether
the collaboration was successful or unsuccessful (we are interested in both).

Please tell us in a couple of sentences the nature and scope of the collaboration:
———————————————————————————————————————
———————————————————————————————————————
—————————————————————————

Corresponding author
Dr Zach G. Zacharia can be contacted at: zgz208@lehigh.edu

Label
7-item Likert scale
(strongly disagree to strongly agree)

Adapted or developed
from CFA

This collaboration resulted in our two organizations
having

RO4 An improved level of honesty Doney and Cannon (1997) 0.88
RO5

a An improved level of trust Doney and Cannon (1997)
RO6 More open sharing of information Doney and Cannon (1997) 0.88
RO7

a Greater commitment to each other Fisher et al. (1997)
RO8 A more effective working relationship Fisher et al. (1997) 0.90
RO9 An enhanced commitment to work together

in the future
Fisher et al. (1997) 0.90

RO10 A feeling of partnership and solidarity
between us

Fisher et al. (1997) 0.88

RO11 An overall more productive working relationship Fisher et al. (1997) 0.94
NE The approximate number of employees in your

organization is o100,100-500,501-1,000,1,001-
5,000,5,001-10,000,10,001-50,000, 450,000

Marker variable

Note: aDeleted from final model Table AI.
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