
 

 

ABSTRACT 

RIVERS, DREW CHARLES. Individual and Sub-organizational Factors Affecting Industry 
Membership in University-based Cooperative Research Centers. (Under the direction of Dr. 
Denis Gray).  

Since the early 1980s the US government through federal legislation has worked to 

increase public-private partnerships to help drive industrial innovation and economic 

progress (National Science Board, 2006). Cooperative Research Centers (CRCs) are one such 

mechanism, enabling industrial organizations to collaborate with both universities and 

government agencies. These university-based CRCs operate as linkage mechanisms (Gray, 

1998), bridging the culture gap between academia and the private sector. Understanding the 

motivations and processes through which these partnerships initiate and evolve is important 

to their continued success. From existing research we know what environmental and 

organizational factors signal an increased likelihood for partnerships to occur. However, 

beyond these initializing conditions little is known about how organizations discover 

potential partners and subsequently decide whether to pursue a formal partnership 

arrangement.  

This current study applied a mixed methods approach to identify factors within 

organizations that could explain how industry-university partnerships happen. Two 

preliminary studies were conducted to explore pre-collaborative exchanges between 

university-based CRCs and their prospective member organizations. These first two stages of 

research revealed underlying communities of university researchers, industrial technologists, 

and government scientists. Within these communities reside networks of actors engaged in 

dynamic relationship exchanges that propagate formal partnership considerations. Further, 



 

 

semi-structured interviews with organization representatives brought to light a varied and 

often increasingly elaborate process regarding decisions to partner with university-based 

CRCs.  

The final stage of research administered a structured survey to a sample of industrial 

and public organizations. The decision process is described as it unfolds within organizations 

considering CRC membership. Further, a series of regression models identified the unique 

and relative effects of decision outcome predictors across several domains of analysis. I 

found support for network-based perspectives on the development of industry-university 

partnerships. However, the influence of network relationships rested primarily on the 

initiation of the partnering decision. Technical and non-technical characteristics of the CRC, 

as well as sub-organizational and individual variables, were found to be most predictive of 

actual decision outcomes. Implications of this research for CRC directors, prospective 

member organizations, and policymakers are offered.  
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INTRODUCTION 

Industry not only serves as the primary funding source for the national innovation 

system, but also has been increasing its share of university funding over the past several 

decades. Industry-university cooperative research centers are one mechanism through which 

industry investments are made into academic research. Understanding what drives industry to 

engage in research joint ventures with universities can help university administrators and 

policy makers strengthen relationships with industry. However, much of the theoretical and 

empirical literature on research joint ventures has failed to account for individual and sub-

organizational factors that may explain why an organization chooses to collaborate in the 

first place. The purpose of this study is to expand on what is already known about industry-

university collaborations, by first exploring the role of individual and sub-organizational 

factors, and then quantifying their effect relative to industry-level and organization-level 

factors.   

Problem Statement  

According to the National Science Board (2004), the proportion of federal funding for 

national research and development (R&D) has steadily declined from 46% in 1987 to just 

25% in 2000. Conversely, non-federal R&D funding has increased, and more than 90% of 

non-federal funding is attributed to industry. This translated to $181B invested in R&D from 

industry in 2002. As Kogut (1988) noted, firms have various options through which to 

conduct R&D. Universities are one option, receiving roughly $2.1B, or about 1% of total 

industry R&D funding in 2002. Even so, industry investments accounted for 6.5% of total 

academic R&D in 2002, and this percentage had grown at an average pace of 7.7% between 
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1980 and 2000. Such changes in the funding structure of national R&D have created an 

increasing reliance among university researchers on industry support. One mechanism 

through which industry invests in academic research is through cooperative research centers 

(CRCs).  

Understanding what drives industry to collaborate with universities is increasingly 

important to university administrators and policy-makers intent on continuing the pace of 

industry investment in academic research. We have learned much about the benefits and 

outcomes from industry-university collaboration, and we are beginning to understand the 

industry and organization level factors conducive to research joint venture formation. 

However, what happens within organizations facing a decision to collaborate with a 

university remains a black box. Exploration of the sub-organizational and individual 

characteristics that affect decision outcomes could help universities become more proactive 

in forming research partnerships with industry.  

The purpose of this research is to enhance the current knowledge base regarding 

industry decisions to join university-based CRCs. Specifically, I use a mix methods approach 

to discover sub-organizational and individual factors that affect industry-university 

collaboration, and then extend those findings to a representative sample of organizations. 

Through structured surveys with CRC directors and in depth interviews with organizations I 

explore the dynamic process of CRC member recruiting and decision making. I then attempt 

to quantify those findings with a larger sample of organizations. This study focuses on CRCs 

within the National Science Foundation’s (NSF) Industry-University Cooperative Research 

(IUCRC) program. IUCRCs in the NSF program follow specific operating procedures and 
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guidelines (Gray, 1998). In the 2006-2007 fiscal year 37 centers were in operation, involving 

more than 80 universities and over 600 industry and government memberships (Gray & 

McGowen, 2008).  

Literature Review 

This paper proceeds by offering a review of the theoretical literature regarding joint 

ventures for research and development (R&D). To a large extent the theoretical work focuses 

on industrial organizations (e.g., industry-based consortia, strategic alliances) rather than on 

universities or government agencies. Despite this orientation, these theories provide insight 

into the types of factors affecting institutional relationships in general, and could be applied 

to university-based CRCs. The review then assumes a narrow focus on theories concerning 

industry-university collaborations in particular. Next, I review the empirical literature, again 

starting with broader studies on industry-based collaboration and moving toward the more 

specific case of industry-university cooperative research.  

Theoretical literature 

The theoretical literature on research joint ventures (RJVs) covers a range of possible 

collaborative arrangements. Most authors adopt the more common term of 

interorganizational relationships, or IORs, when reviewing the theoretical literature. While 

some authors address mechanisms underlying industry consortia (e.g., Kogut, 1988; Olk, 

1998), other authors focus on industry-university relationships (e.g., Dill, 1990; Geisler, 

1995). Not surprising in light of the taxonomy offered by Hagedoorn, Link, and Vonortas 

(2000), the theoretical orientations of various authors tend to overlap, such that theories 
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applied to industry consortia find application in the context of industry-university 

collaboration.  

Transaction cost theory (Williamson, 1975) appears to have set a benchmark 

challenged by subsequent theories. Transaction cost places the pursuit of lower cost 

alternatives as a central motive for collaboration (Kogut, 1988; Olk & Earley, 1996). 

Organizational networks theory has introduced the role of trust and familiarity into the 

collaboration equation (e.g., Gulati & Gargiulo 1999; Uzzi, 1996). Authors like Ring and 

Van de Ven (1992, 1994) and Olk (1998) have recognized the absence of the individual in 

theories on joint ventures. In their work on network formation processes the authors 

effectively extended organizational networks thinking down to the individual level of 

analysis. Strategic behavior or strategic choice theories have argued that organizations are 

motivated by profit maximization rather than cost reduction. Still other theories have been 

more concerned with assets than with profits. For example, resource dependency has posited 

that organizations will collaborate based on a mutual and comparable need for the other’s 

resources. I briefly review each of these theories below.   

Transaction Cost 

Kogut (1988) examined transaction cost theory in the context of RJVs, which the 

author characterized as two firms pooling resources under a common legal organization. 

According to Kogut, transaction cost theory deals with how a firm chooses to interact with its 

environment. Fundamentally, a firm will extend its boundary into the environment if to do so 

will help minimize costs.  These costs include both production costs and transaction costs. 

Hagedoorn et al. (2000) suggested that production costs may vary from firm to firm, 
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depending on propriety knowledge and operational capacities. Transaction costs may also 

vary across firms. Kogut defined transaction costs as “expenses incurred for writing and 

enforcing contracts, for haggling over terms and contingent claims, for deviating from 

optimal kinds of investments in order to increase dependences on a party or to stabilize a 

relationship, and for administering a transaction (p. 320).” Transaction costs can be high 

when contracts are incomplete. This is particularly the case when contracts involve intangible 

assets, like contracts for the generation of knowledge from research (Hagedoorn et al., 2000).  

A firm may conduct its own research, contract with another institution for research, or 

engage in an RJV. For two firms to engage in an RJV at least one firm must perceive the 

costs of internal development, external contracts, or acquisition to exceed the cost of 

engaging in joint research (Kogut, 1988). Under these conditions, RJVs can reduce costs 

through shared investments. Critical to the RJV, however, is how uncertainty is resolved 

through mutual control and evaluation of performance. Transaction cost places significant 

emphasis on governance structures as a means of minimizing opportunism among parties. 

This reliance on governance structures depreciates the importance of trust and familiarity in 

partner selection, and this has become a main criticism among alternative thinkers (e.g., 

Granovetter, 1985; Uzzi, 1996).   

Organizational Networks  

Network theories of joint ventures seem to have emerged in response to the 

transaction cost literature. Granovetter (1985) described transaction costs theories as 

accepting an under-socialized view of human action; that is, organizational behavior is 

rational and utilitarian, unfettered by social relations or social structure. This new 
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institutional economics, as Granovetter called it, is represented in the work of Williamson 

(e.g., Williamson, 1975). In contrast, Granovetter raised the question of why people prefer to 

collaborate with familiar parties rather than with strangers. If Williamson’s new institutional 

economics holds up, then firms would rely entirely on institutional arrangements or a general 

morality as protection against opportunism, rather than on familiarity or past experience. For 

Granovetter social networks play a significant role in determining exchanges among actors in 

a system. More recent authors have repeated this criticism of transaction cost theory under 

the organizational networks rubric (e.g., Uzzi, 1996; Gulati & Gargiulo, 1999). 

Underlying organizational networks is the concept of embeddedness, or the idea that 

an organization’s behavior is affected by its relationships in the network. Here, past and 

repeated transactions determine a firm’s network position (Granovetter, 1985; Olk & Earley, 

1996). Uzzi (1996) proposed a causal framework for embeddedness, based on his 

ethnographic and empirical work. For Uzzi, initial exchanges stem mainly from prior 

relationships between actors or via third party introductions. These first exchanges serve as 

grounds to demonstrate reciprocity and establish trust between actors. As trust builds, the 

parties begin to engage in what Uzzi called “thick information sharing,” which engenders 

joint problem solving and collaboration. Similarly, Gulati and Gargiulo (1999) offered a 

taxonomy of embeddedness that includes elements of both relationship type and network 

position. For these authors, relationships among organizations in a network can be either 

relational or structural, with the former referring to direct ties and the latter to indirect ties. 

Relationships can also be positional. Here an organization may be centrally located with 

many ties in the network, or peripherally located with fewer ties.  
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Network Formation Processes 

A body of literature parallel to organizational networks has attempted to explain the 

influence of individual-level networks on inter-firm collaborations. Geisler (1995) referred to 

these theories as interaction theories, while Dill (1990) described them as following a process 

perspective. Most subsequent authors in this literature have categorized this perspective 

under a network formation nomenclature (e.g., Doz, Olk, & Ring, 2000;  Kreiner & Schultz, 

1993; Olk & Earley, 1996; Ring & Van de Ven, 1994). These theories are closely linked with 

organizational networks in that both are grounded in social networks and emphasis the role of 

trust and familiarity as antecedent conditions to collaboration. Further, both frameworks take 

a critical stance against Williamson’s new institutional economics (e.g., Uzzi, 1996; Ring & 

Van de Ven, 1992; Zajac & Schultz, 1993). 

What makes network formation processes distinct from organization networks is the 

former’s focus on individual actors. While organizational networks recognize networks at 

both the individual and organizational levels, much of the empirical work has focused on 

organization-level dyads (e.g., Gulati & Gargiulo, 1999; Powell, Koput, & Smith-Doerr, 

1996). In juxtaposition, researchers in the formation processes camp have proposed 

formation models at the individual level. For example, Kreiner and Schultz (1993) examined 

informal collaborations between universities and industry through a series of qualitative 

interviews. The authors’ three-stage formation model includes the discovery of potential 

collaborations via informal encounters, exploration of opportunities through the sharing of 

information within an expanding network, and finally the crystallization of collaborative 

relationships.  



 

 

8

After an extensive critique of Williamson’s transaction cost theory, Zajac and Olsen 

(1993) offered what they called a transaction value perspective. The authors positioned their 

model as focused on mutual understanding and joint value maximization among potential 

partners, rather than on each partner operating in a self-serving mode. For Zajac and Olsen 

the first stage, or initializing, centers on building trust and reducing uncertainty. In the 

processing stage individuals between organizations explore formal and informal role 

relationships through a series of exchanges. These exchanges serve not only to clarify the 

value of the relationship, but also to define both explicit and implicit norms that govern the 

relationship. The final stage, reconfiguring, typically occurs at a clear demarcation point, for 

example, when a contract is renewed or a new member enters the relationship. Here, the 

members evaluate and reassess the value and characteristics of the relationship.  

Other models follow a similar, logical progression of network formation. Ring and 

Van de Ven (1994) described the formation process as moving from emergence, through 

development, and finally into evolution. The authors’ development stage includes a sequence 

of processes involving the negotiation of terms, mutual commitments, and the execution of 

agreements. Olk and Earley (1996) offered a model that mirrors the emergence and 

development stages of Ring and Van de Ven (1994). Important to Olk and Earley and other 

formation processes thinkers (e.g., Ring and Van de Ven, 1992, 1994; Kreiner & Schultz, 

1993; Zajac & Olsen, 1993) is the role of trust throughout the network formation. High levels 

of trust can minimize uncertainties and also motivate parties toward more informal 

negotiations and agreements. When trust is low members will be more likely to rely on 

formalized governance structures.  
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Ring & Van de Ven (2000) contended that transactions between organizations could 

fail under conditions of excessive formalization of the relationship. In large part, this 

formalization can emerge from differences in approach between managers and lawyers, with 

the latter preferring more formal protections for the organization. Managers, on the other 

hand, tend toward more informal negotiations and agreements. Ring and Van de Ven 

hypothesized that negotiations are likely more effective when managers hold greater sway 

than lawyers during formation. Explicit reliance on formal governance structures and 

safeguards against opportunism can betray existing levels of trust between parties, and lead 

to conflict and transaction failures.   

Strategic Behavior  

While transaction cost explanations of RJV formation focus on a firm’s drive to 

reduce its costs, strategic behavior theory holds that a firm’s primary motivation is to 

improve its competitive position and maximize profits (Kogut, 1988; Olk & Earley, 1996). 

Further, strategic behavior theory argues that a firm will consider long-range outcomes, and 

as such may engage in more costly behaviors in the near-term if such behaviors will improve 

its competitive position in the longer-term. While under transaction cost theory a firm will 

select its partner based on the estimated cost of the arrangement, strategic behavior theory 

suggests a firm will select a partner based on the expected impact to its competitive position. 

Similarly, Hagedoorn et al. (2000) reviewed strategic management theory, which holds 

similar tenets as strategic behavior theory. The authors reviewed five variations of strategic 

management thinking; the commonality is that collaboration is based on improving a firm’s 

competitive position.  
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Resource Dependency  

According to this theory, firms collaborate in order to acquire resources necessary to 

achieve their goals. Olk & Earley (1996) referred to these theories under the power 

dependence moniker. The authors stated that organizations would enter a joint venture when 

two conditions are met: each has resources the other demands and organizations have a 

comparable level of demand for those resources. With regard to research collaborations Dill 

(1990) offers three levels of resource dependency. At the first level, a firm engages in a 

research contract for an identifiable service, while remaining generally independent from the 

service provider. The next level includes the sharing of resources under a legal contract 

toward accomplishing certain objectives. Here, Dill includes RJVs, consortia and industry-

university collaborations. The final level is the merger or the legal joining of two firms into a 

single entity.  

Other Inter-organizational Relationship Theories  

Industrial Organization Models 

These models consider the challenge faced by firms in appropriating returns for 

scientific and technical knowledge (Hagedoorn et al., 2000). Under conditions where 

knowledge is difficult to make proprietary and to leverage for competitive advantage, firms 

have little incentive to invest in R&D.  Hagedoorn and colleagues discussed two industrial 

organization models, distinguished by the trajectory of technical innovations. The tournament 

model posits a single path for innovation, where the first firm to acquire a new technology is 

awarded exclusive use. In these conditions, collaboration among firms is unlikely unless 

other incentives, like government subsidies for collaboration, are implemented. In a non-
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tournament model innovation can take several different paths, with each path offering 

substitutable technologies for other paths. Under these conditions knowledge spillovers can 

benefit other firms; not only is there limited incentive to independently conduct R&D, but 

also there is incentive for firms to share R&D costs under collaborative arrangements. 

Ultimately, collaboration is more likely in industries were knowledge spillovers are high and 

the appropriability of innovations is low. 

Organizational Learning 

Central to organizational learning are the mechanisms through which a firm develops, 

enhances or retains its capabilities (Kogut, 1988). Important to this theory is the idea of tacit 

knowledge, or the experiential knowledge of the firm itself. This is knowledge at the firm 

level rather than at the individual level, and is found in the routines and skills of the firm. A 

firm may engage in an RJV in order to acquire the other firm’s tacit knowledge, or retain its 

existing skills and routines while also benefiting from the tacit knowledge of the other firm. 

An important method of learning is through strategic alliances and networks (e.g., Prahalad 

and Hamel, 1990), and in this sense organizational learning closely aligns with organizational 

networks. Olk (1998) referred to this thinking as organizational learning theory, and stated 

that while tacit knowledge is embedded in the operating procedures of the firm, it may have 

originated at the individual level. From Olk’s perspective, organizational learning closely 

aligns with formation process theories.  

Population Ecology 

This theory views firms as interdependent with regard to resources in the 

environment, and firms will collaborate in order to adapt to their environment and survive 
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(Geisler, 1995). Further, the frequency of collaborations depends on the competitive structure 

of the industry (Dill, 1990). As Dill described, collaborations are less frequent under 

monopolistic conditions, more frequent under moderately competitive conditions or 

oligopolies, and less frequent again under highly competitive conditions. Because 

universities are not competitive threats to firms, these institutions might serve as linking pins 

(Dill, 1990) or communication channels for interdependent firms.  

Empirical literature 

The empirical literature covers a range of collaborative arrangements, from strategic 

alliances and industry-based consortia to industry-university cooperative research. Studies 

that directly assess differences between RJV members and non-members are limited, with 

most studies sampling from current members and attempt to understand relationship 

processes (e.g., Doz, Olk, & Ring, 2000), relationship intensity (e.g., Santoro & Chakrabarti, 

2002), or benefits realized by members (e.g., Lee, 2000). Unfortunately, several of these 

studies suffer from either design or analysis weaknesses. In this section I examine the 

empirical literature according to the type of collaborative arrangement studied. These include 

industry-based consortia, government-funded programs, and more specifically, university-

based CRCs.   

Consortia and Alliances Studies  

The studies reviewed here examined consortia registered in accordance with 

government program stipulations. Doz, Olk, and Ring (2000) and Hayton, Sehili, and 

Scarpella (in press) identified consortia formed under the National Cooperative Research Act 

beginning in 1984. While Doz and colleagues used survey responses from consortia 
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managers and member firm representatives, Hayton and colleagues analyzed existing panel 

data for consortia member and non-member firms, in order to identify conditions antecedent 

to consortia membership. One weakness of such data is whether the Registry is representative 

of industry consortia in general, as registration was not a mandate on firms engaging in 

consortia activities. As such, the Hayton et al. database may have included firms participating 

in consortia but not identified as consortia members. Further, the database may have also 

contained firms registered as consortia that never engaged in consortia activities. For 

example, Doz et al. identified several registered consortia that were essentially two 

researchers from different firms operating under an informal agreement. Other firms 

registered for anti-trust protections, rather than for an explicit strategic initiative. Sakakibara 

(2002) conducted a similar panel data analysis in Japan, using a comparable approach as that 

applied by Hayton and colleagues. Together, these two studies are among the few that 

compared member firms against non-member firms.  

Sakakibara (2002) examined the formation of R&D consortia among Japanese firms, 

with particular focus on firm-level and industry-level variables affecting participation. 

Following industrial organization models and organizational learning theories, Sakakibara 

hypothesized that industry appropriability conditions as well as firms’ R&D characteristics, 

like R&D capabilities and past consortia experience, influence participation in R&D 

consortia. The author utilized panel data from 1969 through 1992. Consortia were defined as 

“significant company-to-company cooperative R&D projects formed with a degree of 

government involvement (p. 1038).” The panel included 312 firms across 74 industries, both 

member and non-member firms were represented in the dataset. At the industry level, 
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Sakakibara included level of competition and the level of appropriability of R&D (i.e., the 

number of patents by firm and by industry). Firm-level variables included level of R&D 

capability (or R&D intensity relative to the industry), past experience with consortia, firm 

age, cash flow, and firm size.   

Sakakibara (2002) found that firms in oligopolistic industries were more likely to 

participate in consortia, compared to firms in highly competitive industries. This supports the 

population ecology model, which suggests that collaboration is more likely in moderately 

competitive industries and less likely in either monopolies or highly competitive industries. 

Further, industries under weak appropriability conditions were characterized by higher 

consortia formation. These results are consistent with industrial organization theories. At the 

firm-level, both higher R&D intensity and higher R&D capabilities led to greater consortia 

formation, as did past experiences with consortia and age of the firm. These findings lend 

some support for strategic behavior, organizational networks, and organizational learning.  

Hayton et al. (in press) took a similar approach to Sakakibara (2002). Hayton and 

colleagues applied strategic behavior, industrial organization models, and other IOR theories 

to the study of R&D consortia filed under the Federal Registry in the United States. In their 

examination of formation behaviors, the authors focused on industry- and firm-level 

variables. The authors examined data on 503 firms across 104 industries from 1978 through 

1996. The data were gathered from secondary sources and included both member and non-

member firms. At the industry level, the authors found main effects for industry 

competitiveness and product type. This latter variable effectively translated into an 

appropriability measure. These findings were similar to Sakakibara (2002). In addition, main 
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effects were identified for level of technology opportunity, a measure that characterized 

industries as high, medium, or low on the availability of technological knowledge. No main 

effect was found for industry growth rate.  

At the firm-level, the authors found that firms currently experiencing or expecting a 

decline in performance were more likely to join consortia, as well as firms with higher levels 

of slack resources. This latter variable is similar to Sakakibara’s (2002) cash flow variable. 

Further, Hayton and colleagues found R&D intensity, defined by R&D dollars per employee, 

to bear a significant and positive relationship to consortia membership. Interestingly, firms 

that led their industry were less likely to join, while firms engaged in diverse but related 

businesses were more likely to join, compared to those operating in various but unrelated 

businesses.  

Sakakibara (2002) and Hayton and colleagues (in press) offered comparisons of 

member and non-member firms. Both studies, however, used secondary data sources and 

focused on industry- and firm-level variables. As longitudinal panel data, how variables are 

operationalized could change over time, threatening internal validity. While these studies 

lend support to existing IOR theories, the authors did not account for the influence of 

individual and sub-organizational factors. Researchers operating under organizational 

networks and network formation processes have attempted to account for individual-level 

factors; however, empirical work at this level of analysis remains generally absent. Studies 

by Olk (1998) and later by Doz et al. (2000) are exceptions.  

Doz and colleagues (2000) expanded on earlier and mainly descriptive work 

conducted by Olk (1998). The authors had collected primary data from consortia managers 
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and member firms at R&D consortia register under the National Cooperative Research Act 

between 1984 and 1990. Data were collected in 1990, requiring significant retrospective 

accounts by informants. The authors modeled data on 53 R&D consortia and uncovered two 

distinct formation processes. First, under an emergent process, consortia originated from the 

influence of shared environmental threats and a mutual recognition of similar interests among 

member firms. Shared environmental threats could arise from encroaching competition, the 

need for product standardization, or the need for compatible new technologies. Common 

interests could stem from pre-existing relationships, common histories, or similar 

organization characteristics.  

The second process, what the Doz and colleagues (2000) referred to as an engineered 

process, depicts consortia formation as initiated by a triggering entity. The triggering entity 

may be an individual (i.e., champion), a government agency, or another organization. Under 

engineered processes, the need for a triggering entity increases as environmental 

interdependence decreases and as firms hold dissimilar interests. Further, when firms fail to 

recognize their interdependencies or similar interests, the role of the triggering entity 

becomes important even in emergent conditions. Doz et al. stated that formation under 

engineered processes would be strongly influenced at the inter-personal level, or the social 

network of the champion. 

Despite the significance of their statistical model, Doz et al. (2000) included only 

consortia members in their sample: emergent and engineered processes could also have been 

at work under conditions in which consortia failed to materialized. In the absence of a 

comparison group, the proposed model demands more rigorous empirical support. Indeed, 
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empirical support for network formation processes has been a challenge for researchers, and 

most published work has not moved beyond theoretical propositions (e.g., Ring & Van de 

Ven, 1994; Zajac & Olsen, 1993). Researchers operating under the organizational networks 

rubric have been more successful in gaining empirical support (e.g, Powell et al., 1996; Uzzi, 

1996).   

Uzzi (1996) examined strategic alliances among apparel firms in New York City. The 

author first conducted interviews and observations with executives and managers, and 

uncovered two prominent network relationships: arm’s length relationships, based on 

financial arrangements, and close relationships, characterized by trust and mutual exchange. 

Uzzi depicted network emergence as following a progression from trust to reciprocity to 

information sharing to joint problem solving. Similar progressions have been identified 

among university and industry scientists engaging in informal R&D collaborations (Kreiner 

and Schultz, 1993).  

To build on his qualitative findings, Uzzi (1996) carried out an empirical study using 

secondary, cross-sectional data on network linkages within the same apparel population. 

However, Uzzi focused on dyad relationships among apparel firms rather than on individual-

level networks, and considered firm success or failure as the primary outcome variable. He 

found that successful firms pursued a balanced combination of arm’s length and close 

relationships. More specifically, firms that relied either too much or too little on close 

relationships were more likely to fail. According to Uzzi, embedded ties in organizational 

networks offer opportunities for information sharing and joint problem solving. However, 

firms that become too steeply embedded may miss opportunities outside the network. In 
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support, Christensen (1997) found dominant firms in the hard disk drive industry could 

become captives of their customers, and miss opportunities outside their network.   

Powell and colleagues (1996) applied organizational networks thinking to R&D 

collaborations among biotechnology firms. The authors argued that organizations learn and 

innovate through participation in networks, rather than through external interactions based on 

transaction cost assessments. Like Uzzi (1996) and Doz et al. (2000), Powell and colleagues 

viewed collaboration as an emergent property of organizational networks. Past experience 

with collaborations and ongoing, informal exchanges among network actors give rise to more 

formal collaborations. In this framework, Powell et al. hypothesized that firms more centrally 

located in the network will be more likely to engage in R&D collaborations.  In their analysis 

of secondary, longitudinal data on alliances in the biotech industry, the authors found that 

collaborative R&D experience at time t predicted the network centrality of the firm at time t 

+ 1. In addition, the authors found this to be a reciprocal relationship, such that more 

centrally connected firms also tended to initiate and continue R&D alliances in subsequent 

periods.  

Gulati and Gargiulo (1999) echoed the work of Powell et al. (1996), with particular 

emphasis on the role of network position in alliance formation. The authors contended that 

resource dependency motivates firms to collaborate; however, interdependency itself does 

not reduce uncertainties about the other firm’s reliability as a collaborator. According to 

Gulati and Gargiulo, a firm’s position in the network indicates to prospective partners its 

capability and experience as a collaborator. The authors analyzed longitudinal, firm-level 

data to assess the influence of network connections on subsequent alliance formation. Similar 



 

 

19

to the Uzzi (1996) and Powell et al. (1996) studies, Gulati and Gargiulo found both past 

relationships and common network ties were predictive of future alliances with a given 

partner. The authors referred to these network connections as relational and structural 

embeddedness, respectively.  

The consortia studies and the strategic alliance studies reviewed above offer insight 

into industry-level and organization-level factors antecedent to partnership formation. These 

studies help us understand when to expect a higher frequency of collaborations within an 

industry or for a particular organization. However, organizations could be presented with 

multiple opportunities for collaboration at a particular time. Understanding how decisions are 

made requires an examination of factors within organizations.  

Few studies have attempted to address variables within organizations that determine 

specific collaborative behaviors. Doz and colleagues (2000) attempted to understand sub-

organizational and individual factors, but the researchers included only firms that participated 

in consortia.  Further, industry consortia and strategic alliances can vary from university-

based CRCs in both structure and research focus. Studies on government programs 

complement the insights gleamed from the broader consortia and alliance studies, with the 

addition of universities as potential partners.  

Government Program Studies  

RJVs stemming from government programs offer a closer approximation of the 

university-based CRC context, as these collaborations are more likely to involve a 

combination of industrial firms and universities. Studies of two different government 

programs are reviewed in this section. Quintas & Guy (1995) studied firms collaborating 
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under the United Kingdom Alvey program, which was designed to address the region’s 

declining market share in the information technology (IT) industry. The program was 

designed to spur pre-competitive R&D among IT firms, universities, and government 

facilities, and to establish technology communities among these institutions. The second 

study focused on the Advanced Technology Program (ATP) in the United States (Hall, Link, 

& Scott, 2001). The ATP was designed to improve the region’s global competitive position 

through the development and application of generic technologies. Both these programs, 

Alvey and ATP, encouraged industry to work with universities, though not all participating 

firms did so. Still, these generally descriptive studies offer more explicit insights into 

decision processes and criteria applied by firms when choosing to collaborate.  

The Alvey program lasted from 1984 to 1990, with program evaluation work 

occurring in the final years. Altogether, the program supported nearly 200 collaborative R&D 

projects during its existence. Quintas & Guy (1995) examined interview responses, survey 

data, and other information gather during evaluation. While much of the program evaluation 

focused on Alvey’s benefits and outcomes, initial reasons for participating in the program 

received some attention. The authors noted in some cases a more favorable inclination among 

R&D staff to collaborate with external partners, compared to business staff. Reasons for this 

included an inability of business staff to envision long-term benefits, and a negative 

sentiment toward collaboration with market competitors. Quintas and Guy also found a 

relationship between project funding sources and project satisfaction. Specifically, projects 

funded and managed R&D managers enjoyed higher satisfaction ratings, compared to those 

involving business staff.  
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According to Quintas and Guy (1995), 78% of Alvey program project managers cited 

“the acquisition of complementary expertise, including familiarity with technology, 

techniques or access to equipment” as a reason to collaborate under the program. The second 

most frequently cited reason was “to comply with Alvey funding criteria.” More than one in 

four project managers cited this reason. Interestingly, the program provided up to 50% of 

funding, though only if projects were directed at R&D in which firm would not otherwise 

have conducted. This aspect of the project likely confounded study results and threatened 

external validity. According to the authors, collaborations under the program ranged from 

close partnerships to very limited contact, with about 20% of projects described as “forced 

marriages.” The third and fourth most common reasons, cited by fewer than one in seven 

project managers, included “spreading risk” and “cost reduction,” respectively.  

Other findings reported by Quintas and Guy (1995) regarded past experience among 

collaborators and issues surrounding intellectual property rights (IPR) agreements. The 

authors reported that in most cases collaborators were familiar with one another prior to the 

project under the Alvey program. Further, 40% of firms had worked on joint projects with 

their program collaborators prior to the Alvey program project. These findings coincide with 

both organizational networks and network formation processes thinking. In addition, the 

authors reported issues surrounding the negotiation of IPR agreements. As part of the 

program, participants were required to negotiate their own terms. Quintas and Guy stated: “In 

some cases IPR agreements took over a year to complete, and projects suffered form 

staggered starts between the various partners (p. 340).” Whether IPR presented a barrier to 

collaboration is unknown, since all organizations in the Alvey program and the subsequent 
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evaluation ultimately engaged in collaborative work. However, other researchers have 

suggested the legal agreements could effectively deter organizations from formalizing joint 

ventures (e.g., Ring & Van de Ven, 1994). 

Hall, Link and Scott (2001) examine a sample 38 projects funded by the Advanced 

Technology Program (ATP) between 1993 and 1998, with particular focus on intellectual 

property (IP) as a barrier to industrial firms collaborating with universities. Not all 38 

projects involved a university, however. Secondary data in the analysis centered on project-

level characteristics and were derived from ATP databases. Survey responses were gathered 

from lead participants on projects that included or did not include a university as a research 

partner. Based on verbatim comments submitted in the survey and coded by the authors, 32% 

of respondents cited IP as “an insurmountable barrier or a stumbling block” to including a 

university as an R&D collaborator.  

Hall and colleagues (2001) conducted descriptive and regression analyses on data 

from the 38 projects. In the descriptive analysis the authors reported 12 cases in which the 

lead participant reported IP as an insurmountable barrier to collaboration with universities. 

Interestingly, in 11 of these 12 cases the lead participant had prior experience working with 

universities. For the dependent variable in the regression the authors coded as “1” cases in 

which IP was regarded as an insurmountable barrier to university collaboration. The authors 

found significant positive coefficients for the amount of project funding provided by the ATP 

and prior university experience. Hall and colleagues concluded that when ATP funding 

increased, the firm expected less appropriable outcomes and therefore greater conflict in 

negotiations over IP. In addition, a significant negative coefficient was found for project 
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length. Here the authors argued that project length correlated with greater uncertainty 

regarding project outcomes, as such IP was a lesser concern to industrial firms.   

In general, these government program studies provide insight into the sub-

organizational and individual-level factors that affect collaborations. The Quintas and Guy 

(1995) study uncovered the potential negative influence of business staff and IP agreements 

on decisions to collaborate. The study also uncovered a correlation between past experience 

and subsequent collaborations among firms. While the study by Hall and colleagues (2001) 

brought into question the role of past experience in industry-university collaborations, their 

work supported the negative influence of IP agreements. Together with the theoretical 

models developed under the network formation processes rubric, there is evidence that 

structural issues like IP can present barriers to favorable decisions regarding collaborative 

research with universities. However, these findings were tangential to the goals and 

evaluation of the respective programs, and subsequently lack strong design features. For 

more specific insights into how firms perceive and respond to universities as research 

partners, the next section explores empirical studies on industry-university cooperative 

research.   

Industry-University Studies  

Several studies have been conducted regarding reasons why firms participate in 

industry-university collaborative arrangements, though few have been conducted with 

sufficient sample size and adequate statistical conclusion validity. Further, there is significant 

variation in the intensity and structure of university-industry collaborations under study. For 

example, Lee (2000) examined collaborations that mainly involved a single faculty member 



 

 

24

working with a firm on a specific project. Santoro and Chakrabarti (2002) and Adams, 

Chiang, and Starkey (2001) conducted studies of collaborations that included both NSF-

funded and non-NSF funded cooperative research, while Feller, Ailes and Roessner (2002) 

focused exclusively on the NSF-funded Engineering Research Centers (ERCs).  

Lee (2000) surveyed both university faculty members and industry technology 

managers on their motivations for and benefits gained by industry-university collaborations. 

Lee surveyed 306 pre-qualified industrial members of the Association of University 

Technology Managers and received back 140 surveys representing a variety of industries. 

The survey asked technology managers for the primary and secondary objectives or interests 

in working with university scientists and engineers. A list of eight potential objectives was 

presented to participants. The most frequently reported primary interests were “conducting 

research related to existing product lines” and “conducting exploratory blue sky research in 

search of new technologies.” Slightly more than 40% reported each of these interests. The 

most frequently cited secondary interest was “to provide seminars and workshops on new 

research and discoveries,” reported by nearly 60% of technology managers.   

A main purpose driving Lee’s (2000) study was a comparison of perceptions on 

industry-university collaboration between faculty members and technology managers. As 

such, Lee removed from the sample any firms that did not currently engage in collaboration 

with a university. Differences in motivating factors between these screened out firms and 

those identified as currently collaborating with a university are unknown. Further, its 

uncertain whether technology managers in a given firm are directly involved in the selection 

and decision process for university collaborations. For example, Adams et al. (2001) targeted 
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R&D lab directors rather than technology managers in their study. Feller and colleagues 

(2002) found multiple stakeholders in the firm who exhibit various degrees of involvement in 

university collaborations. 

Feller et al. (2002) applied a mixed methods approach in their study of ERCs. To aid 

in the design of the quantitative instrument, the authors conducted qualitative interviews with 

five representatives of ERC member firms. The interviews explored firms’ motivations for 

joining the ERC, as well as perceived benefits of membership. Interview results revealed 

insight into the decision process. First, the authors identified at least two stakeholders within 

the firm, one with direct contact with the ERC and the other with less frequent contact but 

holding decision authority on the firm’s relationship with the center. Second, the authors 

noted that most member firms were multi-divisional, and the decision to join rested at the 

division level. This made firm size a difficult variable to quantify and use as a control 

variable, putting into question use of firm size as a control by other authors (e.g., Sakakibara, 

2002; Hayton et al., in press).  

The division structure identified by Feller et al. (2002) likely has implications for the 

level of involvement of operations staff, as highlighted by Quintas and Guy (1995). 

Specifically, Argyres and Silverman (2004) categorized R&D structures into centralized, 

decentralized, and hybrid, with the latter two housing R&D functions within operating 

divisions rather than within a centralized corporate function. Through empirical analyses, 

Argyres and Silverman found that firms with centralized R&D and corporate budget 

authority tended toward research that spanned across product lines and had broader 

applications. Decentralized R&D firms tended to engage in product-specific, more narrowly 
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focused R&D. For hybrid firms the R&D focus depended on whether the structure weighed 

more toward a centralized or a decentralized format. Ultimately, collaborative decisions 

stemming from decentralized R&D functions with funding autonomy will pursue 

collaborative research dealing with more immediate and specific concerns. 

Feller and colleagues (2002) eliminated firm size as a control variable but maintained 

measures of technology area and R&D intensity in their subsequent quantitative research. 

The survey asked firm representatives for their original reason for participating in the ERC, 

using a list of sixteen items based on the authors’ initial qualitative work. The survey also 

asked about perceptions of benefits derived from ERC membership, as well as factors that 

contributed, or presented barriers, to those benefits. Three hundred fifty-five surveys were 

returned from the initial sample of 497 firms. The most important reasons for participating 

according to responses were “access to new ideas,” “technological/research focus at ERC 

matches our interests,” “access to ERC expertise,” “opportunity to keep abreast of university-

based research in the field,” and “access to specific ERC faculty.” Each of these reasons was 

rated as “very important” or “extremely important” by more than half of responding firms. 

Also on the list of reasons for participation offered by Feller and colleagues (2002) 

were factors that align with various IOR theories. For example, the factors of “access to 

equipment” and “ability to leverage research investments with money from other ERC 

participants” fit with transaction cost theory. The factors “prior connections/relationships 

with individuals at the ERC” and “opportunity to interact with other companies” align with 

the organizational networks framework. Each of these factors was rated as “very important” 

or “extremely important” by roughly 20% to 30% of responding firms.   
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Feller and colleagues (2002) conducted follow-on interviews with firms that reported 

relatively high levels of benefits stemming from their ERC membership. Of primary interest 

to the authors was how firms assessed the economic value of their membership. In most 

cases, interviewees were unaware of any methods used to calculate a return on their 

investments, often citing the complexity and costs associated with such calculations. 

Verbatim interview comments reported by the authors suggest that firms tend to make ad hoc 

assumptions or use simple calculations to gauge economic returns. For example one 

interviewee was quoted: “The payback must be 10 to one; maybe its more like 100 to one. If 

our participation solves a major manufacturing problem, the company saves millions of 

dollars (p. 471).”  

There are potential implications for the decision process in the Feller et al. (2002) 

study. In a footnote, the authors pointed to likely differences in economic assessments 

between the primary contact and the higher-level manager responsible for the membership 

decision, where the latter may demand a more rigorous assessment. The authors wrote: “Firm 

representatives charged with overseeing laboratory or external affairs budgets may require 

more tangible or quantitative indicators of benefits or rate of return. (p. 471, footnote)” While 

the authors made this reference in regard to a firm’s decision to renew its ERC membership, 

the original membership decision may also demand sufficient demonstration of returns to the 

firm, such that firms able to show a return are more likely to become center members.  

Santoro and Chakrabarti (2001) examined firms’ strategic objectives for collaborating 

with universities, and the extent to which firms can be clustered according to those 

objectives. Similar to Feller et al. (2002), the researchers used a mixed methods approach. 
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The authors targeted industry members of NSF-supported ERCs and IUCRCs, as well as 

university-based CRCs created without NSF support. Through 15 interviews with firm 

representatives and research center directors, the authors identified seven factors important to 

firms in establishing industry-university collaboration. The authors’ list included a 

combination of motivating factors and facilitating conditions. For example, “strengthening 

skills, knowledge, and gaining access to university facilities for advancing core technologies” 

maps closely to Lee’s (2000) and Feller et al.’s (2002) reasons for collaboration. Other 

factors like “organic and adaptable corporate culture” and “flexible university policies for 

intellectual property rights (IPR), patents, and licenses” are perhaps better described as 

factors that may facilitate collaboration. For example, Quintas and Guy (1995) and Hall and 

colleagues (2001) identified IP agreements as a potential barrier to firms’ seeking benefits 

from collaboration. The remaining factors from the Santoro and Chakrabarti (2001) study 

included: “strengthening skills, knowledge, and gaining access to university facilities for 

advancing non-core technologies”; “presence of an I/U champion at the firm”; “firm’s level 

of personal interactions and resource commitments in their I/U relationships”; and “level of 

tangible outcomes generated from I/U relationships.”  

Interestingly, Santoro and Chakrabarti (2001) conducted cluster analysis to categorize 

and describe different types of firms with regard to industry-university collaboration 

strategies. The first cluster, what the authors called collegial players, included mainly larger 

firms that gravitated toward more prestigious centers, or those comprised of Tier 1 and Tier 2 

research universities. These firms were also more interested in access to leading edge 

technologies and in building relationships. Aggressive players, the largest cluster, was a mix 
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of large and small firms and focused on advancing new technologies, as well as gaining a 

return from their investments in university collaboration. The third cluster, targeted players, 

tended to be smaller firms focused on core technologies and short-term research objectives. 

Similar to aggressive players, targeted players were concerned with the economic value of 

the collaboration.  While this study helps to segment firms that collaborate with universities, 

no control group was included and the research instrument focused on objectives rather than 

decision criteria and processes occurring within the organization. Further, Feller and 

colleagues (2002) raised potential issues with firm size as a segment variable in R&D 

studies.   

Adams et al. (2001) improved on other studies in this area by incorporating into their 

analysis a group of firms not currently collaborating with universities. The authors surveyed 

600 R&D laboratories at 200 publicly traded firms in various industries. R&D lab directors 

returned 208 usable surveys, which were designed to assess determinants of industry-

university collaboration among other objectives. Those who reported to collaborate with 

universities did so with a NSF-funded Science and Technology Center (STC), an ERC, or 

with a university-based CRC not associated with the NSF. The authors found firms’ R&D 

budget size and regional university R&D concentrations to be significant predictors of 

membership. In addition, lab directors’ perceptions regarding the importance of faculty 

consulting and co-authorship significantly influenced membership. Access to students for 

hiring into the firm was not a significant indicator of membership in a university-based CRC.   

The findings of Adams and colleagues (2001) are supported in other research on 

industry collaboration. Hayton et al. (in press) and Sakakibara (2002) identified R&D 
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intensity (a financial measure similar to Adams et al.’s R&D budget) as a significant 

predictor of a firm’s engagement in consortia. The importance of faculty consulting emerged 

in the descriptive study by Feller et al. (2002). Still, the extension of the Adams et al. 

findings into the present study is questionable. Following Feller and colleagues (2002), the 

R&D lab director may hold budget authority, but a lower level manager may serve as the 

primary representative and champion for the center. In this sense, the R&D lab director 

would be less qualified to answer questions about firm motivations and center-related 

benefits to the firm. In support, the number of R&D lab directors citing membership in a 

research center ultimately proved small in number (n=37). The initial cell size was nearly 

twice as large, but subsequent questions on the survey form failed to validate firm 

membership in a university-based CRC. This not only brings into question the subject 

knowledge of the R&D lab director but also the conclusions drawn from the study.  

Significant differences were evident across these studies. The list of strategic reasons 

for collaborating with a university employed by Lee (2000) included eight factors. Feller et 

al. (2002) included 16 items, and Santoro and Chakrabarti (2001) included 7 items. Further, 

authors tended to entangle motivations for collaborating with barriers to deriving benefits. 

For example, Feller and colleagues, Hall et al. (2001), and Quintas & Guy (1995) recognized 

IP agreements as a barrier to effective collaborations, while Santoro and Chakrabarti (2001) 

include flexible IP arrangements as an antecedent to collaboration. When, to what extent, and 

with what kinds of organizations these factors influence decisions to collaborate with 

universities remains unknown.   



 

 

31

Conclusions 

The literature on collaboration, and in particular industry-university collaboration, has 

uncovered limited knowledge regarding factors within the organization that determine 

decision outcomes. Theoretical work has maintained a focus on the industry-level and 

organization-level, and has succeeded in gaining empirical support at these higher levels. The 

table below offers a summary of the factors found to RJVs at the organization-level and the 

industry-level.  

Table 1: Summary of Organization-level and Industry-level Factors 

Factor Definition Influence on 

collaboration  

Empirical 

support 

Study 

focus 

Associated 

theory 

Industry-Level 

R&D 
appropriability 

Perceived 
effectiveness of 
patents to 
protect product/ 
process 
innovations 

Low 
appropriability is 
linked to 
consortia 
membership 

Sakakibara 
(2002); Hayton 
et al. (in press) 

Consortia Industrial 
organization 
models 

Inter-
dependencies  

Shared needs, 
threats, or other 
dependencies 
among firms in 
the market 

Perceived inter-
dependencies 
linked to 
emergence of 
consortia  

Doz et al. 
(2000) 

Consortia Resource 
dependency 

Organization-level 

R&D intensity R&D spending 
as a proportion 
of sales; Ratio 
of R&D funds 
to net sales  

Higher R&D 
intensity is linked 
to consortia 
membership 

Sakakibara 
(2002); Hayton 
et al. (in press) 

Consortia Strategic 
behavior 

R&D capabilities R&D intensity 
relative to the 
industry average 

Higher 
capabilities 
linked to 
consortia 
membership 

(Sakakibara, 
2002) 

Consortia Organizational 
learning 
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Table 1 (continued) 

Factor Definition Influence on 

collaboration  

Empirical 

support 

Study 

focus 

Associated 

theory 

Organization-level 

Firm age Number of 
years in 
operation 

More established 
firms linked to 
consortia 
membership 

Sakakibara, 
(2002) 

Consortia Organization 
networks 

Performance 
change 

Whether a firm 
is experiencing 
or expecting a 
decline in 
performance 

Declines in 
performance 
linked to 
consortia 
membership 

Hayton et al. 
(in press) 

Consortia Strategic 
behavior 

Triggering entity Firms, agencies 
or individuals 
trigger the 
formation 

Presence of a 
trigger linked to 
emergence of 
consortia 

Doz et al. 
(2000); Quintas 
& Guy (1995) 

Consortia Network 
formation 
processes 

Relational 
embeddedness 

Direct link 
between 
firms—e.g., 
prior 
relationships 

Increased 
likelihood of 
collaboration  

Gulati & 
Gargiulo 
(1999); Powell 
et al. (1996); 
Uzzi (1996) 

Strategic 
alliances 

Organization 
networks, 
Network 
formation 
processes 

Structural 
embeddedness 

Indirect link 
between 
firms—e.g., 
third party 

Increased 
likelihood of 
collaboration 

Gulati & 
Gargiulo 
(1999); Powell 
et al. (1996); 
Uzzi (1996)  

Strategic 
alliances 

Organization 
networks, 
Network 
formation 
processes 

 

In addition, empirical studies of government programs have identified possible sub-

organizational factors that may influence decision to engage with universities. These factors 

are outlined in Table 2. Importantly, these studies were not designed specifically to uncover 

variables that impact university collaborations; these findings should be viewed as tentative 

implications. To some extent, the qualitative work by Feller and colleagues (2002) provided 

supporting evidence regarding the influence of these factors, but more research is needed.  
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Table 2: Summary of Possible Sub-organizational Factors 

Factor Definition Influence on 

collaboration  

Empirical 

support 

Study focus Associated 

theory 

Funding source Source of R&D 
funds within the 
firm 

Greater autonomy 
in R&D group 
can increase 
external 
collaboration  

Quintas & Guy 
(1995) 

Gov. 
programs 

Organization 
learning, 
Network 
formation 
processes 

Involvement in 
decision 

Groups within 
the firm 
involved in 
collaboration 
decisions  

Greater autonomy 
in R&D group 
can increase 
external 
collaboration 

Quintas & Guy 
(1995) 

Gov. 
programs 

Organization 
learning, 
Network 
formation 
processes 

IP agreements Negotiation of 
IP agreements 
between parties 

More flexible 
agreements can 
increase 
likelihood of 
collaboration  

Quintas & Guy 
(1995); Hall et 
al. (2001) 

Gov. 
programs 

Organization 
learning, 
Network 
formation 
processes 

Past experience 
with universities 

Prior 
collaboration 
experience with 
a university 

Prior experience 
can negatively 
affect future 
collaborations 

Hall et al. 
(2001) 

Gov. 
programs 

Organizational 
networks. 
Organization 
learning 

 

The studies focused on industry-university collaboration uncovered various aspects of 

the decision process and underlying motivations in the organization. First, the decision maker 

is somewhat elusive. Lee (2000) targeted technology managers while Adams and colleagues 

(2001) surveyed R&D lab directors. The qualitative interviews conducted by Feller et al. 

(2002) identified at least two ERC stakeholders in the firm: the primary contact with the ERC 

and a higher-level manager with approval authority. Second, both the Feller et al. study and 

the Santoro and Chakrabarti (2001) study highlighted the important of a tangible outcomes to 

the organization, as well opportunities for knowledge transfer, access to center expertise, and 

the alignment of center research with the needs of the organization. Further, Santoro and 

Chakrabarti identified the importance of an organic and adaptable organization culture and 
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the presence of a center champion within the organization to industry participation in 

university-based CRCs. These results combined with findings from government program 

studies (e.g., Quintas & Guy, 1995) imply a multi-faceted decision process that possibly 

involves R&D staff and managers, operations or business staff, and legal staff for IP 

negotiations.  

Overall, empirical investigations concerning motivations behind industry 

collaborations with universities have largely addressed organization-level, strategic concerns 

without consideration to decision-making processes that precede decisions to collaborate. 

While such studies offer some insight into why organizations decide to collaborate with 

universities, it remains unknown from these studies how decisions are made, who gets 

involved, and what factors influence decision outcomes. Further, previous studies often 

lacked a control group of non-collaborating organizations. Studies regarding organizational 

networks and network formation processes suggest that firms often engage in not only 

multiple collaborations at a given time, but also repeatedly collaborate with the same partner. 

If collaborative behavior among organizations follows such dynamic and evolving patterns, 

then understanding higher-level antecedents to collaboration is just one piece of the puzzle. 

Perhaps more important is how these decisions get made, who gets involved, and what 

conditions within the organization initiate, drive, or abate the decision process.  

What is known about the decision process and influencing factors can be gleamed 

from government program and industry-university studies. Empirical work by Quintas and 

Guy (1995) and Feller and colleagues (2002), as well as theoretical models under the 

network formation processes rubric, provides initial insights. The present study is a first to 
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explore more fully the decision process and the factors within organizations that precede 

industry-university collaboration. For this reason, a mixed methods approach is pursued, with 

two initial studies to better understand the context in which these decisions unfold. The first 

study examines the marketing and recruiting approaches followed by center directors at 

university-based CRCs. The second study explores the actual decision process within 

organizations through semi-structured interviews with subject matter experts.  
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PRELIMINARY STUDIES 

Two preliminary studies were conducted to explore different perspectives on early 

stages of industry-university interactions. The first study involved a web-based survey with 

center directors in the NSF-IUCRC program. The survey was designed to assess recruiting 

strategies employed by center directors, as well as the outcomes attributable to those 

strategies. Five main topic areas were included in the survey form: center director 

characteristics, structural characteristics, center marketing tactics, perceived membership 

drivers, and recruitment outcomes.  Results of the center director recruitment study were 

leveraged in the design of the second study, a semi-structured interview with a sample of 

industry researchers involved in decision regarding IUCRC membership. The purpose of this 

subsequent study was to better understand the industry perspective on university 

collaboration, and the decision process followed by organizations considering membership in 

a university-based CRC. Each of these studies will be discussed in turn.  

 Center Marketing Survey 

Study Design and Sample  

The primary goal of the center marketing survey was to discover current marketing 

and recruiting practices used by center directors within the IUCRC program.  Funding by the 

NSF for the IUCRC program is roughly 7% of total program funding (Gray, 1998). The 

balance of funding primarily comes from industry sources, and the center director is 

responsible for securing this funding (Levine, Walters, & Gray, 1998). As such, the ability to 

effectively market center benefits and recruit prospective members is essential to the long-

term survival of the center. Levine and colleagues suggest a consultative marketing approach 
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in an edited guide for center directors (Gray & Walters, 1998); however, centers vary in both 

size and total funding (Gray & Rivers, 2007a), suggesting a range of success with regard to 

securing new industry members and associated funding.  

The survey design process started with input from center directors on topic areas and 

specific item content. Three center directors were interviewed at this early stage of survey 

design, with particular attention given to perceived factors that influence membership 

decisions among industry decision makers. Directors were also asked about current 

marketing collateral and general recruiting practices. Once the survey was designed and 

programmed for web-based administration, two directors were asked to take the survey and 

provide feedback on the content and clarity. Only minor adjustments were necessary before 

launching to the IUCRC director population in April 2005.  

Survey invitations were emailed to directors at centers currently active in the IUCRC 

program and to directors at centers that graduated from the program but continued 

operations.  According to a program evaluation (Schneider, Rivers, & Gray, 2006), during 

the 2004-2005 fiscal year the IUCRC program included 42 active centers with a combined 

total of 643 member organizations. Thirty-six of the 42 active centers participated in the 

study, an 85.7% response rate from active centers. In addition, three centers had recently 

graduated from the IUCRC program a year earlier, and one center had just started operations, 

bringing total participation to 40 unique centers. Twenty-six centers in the sample were 

considered multi-university sites, with each university in the center represented by a co-

director who reported to the center director at the primary university. In addition to the 40 

primary directors, six co-directors responded to the survey, for a total of 46 responses. 
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Operational and structural data available from program reports (Gray, Schneider, & Lloyd, 

2005; Schneider et al., 2006) were merged with survey responses and incorporated in the 

analyses.  

Results 

Center and Director Characteristics  

Table A1 (in Appendix A) contains data on various CRC and director characteristics. 

Directors averaged nearly eight years of experience in a center director capacity, though 

responses ranged from just one year to 25 years. Center age data tracked similar to director 

experience, with an average center age of just over seven years. Since centers are university-

based and directors themselves are university faculty, it’s not surprising that 60% of directors 

reported to have spent most of their careers in academia. Another 24% reported to have a 

balance of industry and academic experience. Membership counts and total funding can serve 

as proxies for center size. Both measures indicate wide variation in size across centers. 

Member counts ranged from one to 43, with a median of 11 members and an average of 14.3 

members per center. Total annual funding per center ranged from $210,000 to more than $7 

million. Median funding of $728,000 and average funding nearly twice that at $1.5 million 

indicates a skew in center size in favor of smaller centers.  

Center Marketing Tactics 

Despite the importance of industry funding on center operations, directors seemed to 

dedicate a limited amount of time and resources toward marketing and recruiting. On 

average, directors reported to spend less than 1% of total funding on marketing and recruiting 

efforts. Similarly, directors reported to spend an average of 18.6 hours on recruiting each 
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month, or an average of four to five hours per week. It should be noted that the survey did 

not operationalize or define recruiting duties, and this may explain the wide range of 

responses: from just 2 hours up to 80 hours per month on recruiting. For example, some 

directors may have included attendance at scientific conferences as recruiting time, if the 

director used these meetings to identify potential members and strengthen network ties. 

Six of the 40 centers submitted two separate responses to the survey, each from a co-

director at a different university site within a common center. Responses to specific survey 

items indicated that five of these co-directors worked independently from their counterparts 

in the center on marketing and on the early stages of the recruiting process. As a result, 

subsequent analyses on marketing and recruiting approaches were conducted at the director 

level rather than the center level. Just four of the 46 responding directors reported to have a 

formal marketing plan in place, and 15 (33%) reported to set explicit recruitment goals for 

new memberships.  

In addition, directors were asked to respond to questions regarding different stages of 

the recruiting process, including how potential members or “leads” are identified, how 

information about the center is communicated, and how new members are ultimately secured. 

Table A2 outlines responses to items addressing how directors identify new leads or 

prospective members. Networking emerged as the most effective means for identifying leads. 

More than 80% of directors cited their own personal network as “highly effective,” while the 

remaining directors cited their personal network as “moderately effective.” Networking 

through other center stakeholders, like existing members and faculty scientists, also proved 

an effective source, with 37% and 44% citing these networks as highly and moderately 
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effective, respectively. Presentations at scientific meetings and conferences were considered 

highly effective by 24% and moderately effective by 42%. More tradition methods of 

identify leads, like direct mailings, advertisements, and promoting the center’s website were 

considered less effective among directors.  

Table A3 provides rating frequencies on different collateral that directors might use to 

promote or communicate attributes of the CRC to prospective members. The materials rated 

most frequently as “highly effective” included: a listing a current members or industry 

partners (30% said “highly effective”); the center website (27%); and abstracts of current 

projects (27%). Conversely, more than 40% of directors reported they do not use a center 

newsletter to communicate the center to prospective members. This is consistent with the 

limited time and resource commitments dedicated to marketing and recruiting efforts.  

Table A4 contains rating frequencies on the different approaches CRC directors use 

to secure new members. Visiting the prospective member organization independent of other 

center staff and hosting the prospective member at the CRC outside of formal CRC meetings 

were each cited as highly effective by roughly two-thirds of responding directors. Similar but 

perhaps more formal interactions (i.e., visiting the organization with center staff and hosting 

the prospective member at the center during formal meetings) were slightly less effective. 

Impersonal interactions, like conference calls, rated less effective than face-to-face 

interactions.   

According to Table A5, directors varied on whom and to what extent other CRC 

stakeholders were involved in the recruiting process. However, directors agreed on their own 

involvement: 86% reported to be involved to a great extent in the recruiting process. In 
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nearly all cases faculty scientists and existing industry members were involved in recruiting. 

The extent of involvement for these segments varied from a little to a great extent. More than 

half of directors involved either graduate students or university administrators during 

recruiting , though their involvement was reportedly minimal. About 42% of directors 

involved a dedicated consultant or staff recruiter. Directors varied widely in the extent to 

which these individuals were involved during the recruiting process.  

Perceived Reasons for Joining 

Directors were asked to consider the organizations that recently joined their center 

and then rate the perceived importance of different variables in the organizations’ decision 

process. Directors were then asked to select what they personally believed to be the top three 

most important variables in recent membership decisions. Table A6 summarizes the 

frequency in which each variable appeared in the top three ranking. Directors were generally 

agreed on the importance of the alignment of center research with prospective organizations’ 

needs: 78% of directors ranked this variable in the top three. Sixty-one percent of directors 

ranked the potential for knowledge and technology transfer as a top variable, and 41% ranked 

the center’s history of successes as a top concern. When asked to rate and to rank reasons 

why firms decide not to join the center, about half (52%) placed the cost of the membership 

among their top three variables. Both the lack of research relevance to the organization and 

concerns about intellectual property were placed in the top three rankings by 39% of 

directors. One in three directors credited short-term research priorities within the 

organization as a top barrier to membership, and 28% cited the inability of the center 
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champion to access the ultimate decision maker in the organization. These results are found 

in Table A7.   

Exploratory factor analysis was conducted on the set of variables rated important in 

decisions to join an IUCRC. The purpose of the factor analysis was to identify any 

underlying themes in directors’ perceptions of what motivates organizations to join an 

IUCRC. Table A8 summarizes the results of the factor analysis. The analysis generated four 

identifiable factors; though results should be interpreted with caution due to the small sample 

size (e.g., Gorsuch, 1997; Hatcher, 1994). The first factor contains items addressing the 

alignment of center research with organizational needs and the potential for technology and 

knowledge transfers. This first factor is referred to as Tech Transfer & Research in Table A8. 

The second factor, called Equipment & Leverage, incorporates items pertaining to the access 

of center facilities and equipment. Proximity & Ties, the third factor, contains relationship-

oriented items including the proximate location of the center to the organization, and existing 

ties between the university and the organization. The fourth factor, Mutual Interests & 

Standards, relates to shared interests with other center members and opportunities to help 

direct industry technologies.  

Recruitment Outcomes 

Table A9 contains data on lead generation and ultimate membership decisions made 

during the 12 months preceding the survey administration. On average, directors reported to 

generate roughly 12 new leads for membership. Consistent with the above findings regarding 

the use of personal networks, directors averaged 73% of their new leads from existing 

relationships. Further, 14 directors said that 100% of their new leads for membership 
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emerged from existing relationships. Directors also reported pursuing an average of 8.2 

organizations for membership during the preceding 12 months. Directors were asked to break 

their active pursuits into three categories: organizations that ultimately decided to become 

members in the center; organizations that explicitly declined a membership invitation; and 

organizations that remained undecided about membership. Results indicate that on average 

31% of prospective organizations decided to become members, and more than half (56%) 

remained undecided.  

Discussion and Conclusions 

The IUCRC program provides a linkage mechanism or boundary spanning structure 

between industry and universities (Gray, 1998) One defining aspect of these centers is the 

significant funding provided by sponsoring member organizations. In fact, the NSF requires 

centers to secure and maintain significant industry support in order to continue participation 

in the IUCRC program. In this framework, IUCRCs are effectively small businesses, in that 

the center directors must identify potential members or customers, market the center’s 

services, recruit new members, and demonstrate value to existing members. These skills sets 

are not often required in an academic setting, though 60% of directors reported careers 

mainly in academia, making business development unfamiliar territory. To support center 

directors in their role, Gray and Walters (1998) edited a practical guide for managing an 

IUCRC. The chapter on recruiting members recommended a traditional marketing model 

(e.g., defining the vision, services, and customers) complemented by consultative or 

collaborative selling (Levine et al., 1998). According to the authors, consultative selling 
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leverages personal networks, and focuses on building strong relationships through 

communication and joint problem solving.  

Center directors reported to commit limited resources to recruiting activities, and in 

most cases did not follow formal marketing plans. While this is characteristic of small 

businesses (e.g., Coviello, Brodie, & Munro, 2000; Zontanos & Anderson, 2004), the 

recruiting practices followed by center directors are not easily defined and 

compartmentalized. In fact, center directors rated traditional marketing practices (e.g., 

advertising, direct mailings) as much less effective for identifying potential members than the 

more ubiquitous networking activities. This relational marketing approach is prevalent 

among small businesses and entrepreneurs, and is based on building trust and mutual 

understanding through repeated transactions (Coviello, Brodie, & Munro, 1997; Hultman & 

Shaw, 2003; Rao & Perry, 2002). In this framework, IUCRC recruiting practices follow 

closely with organizational networks and network formation processes literature (e.g., Uzzi, 

1996; Olk & Early, 1996).  

Networks were identified as a wellspring for potential members, with roughly 3 in 4 

new leads emerging from existing relationships. However, center directors reported 

successful recruitment of one in three new leads, on average. Assuming these existing 

relationships involved a level of trust and mutual understanding, other factors had influenced 

the decision away from formal collaboration. Arguably, trust and mutual understanding alone 

are not sufficient to establish formal relationships. Further, the "undecided" category raises 

questions about aspects of the relationship: if an organization neither accepts nor declines 

membership, then where does that leave the relationship? And under conditions in which the 
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organization explicitly declines membership, does the relationship terminate? The marketing 

literature offers some answers.  

Batonda and Perry (2003) and Rao and Perry (2002) reported that relationships 

develop in states rather than stages. Stage models describe relationship development as a 

unidirectional and linear process; state models posit that relationships are dynamic and may 

fluctuate as actors change strategies and direction. Batonda and Perry (2003) found support 

for five distinct relationship states: searching, starting, development, maintenance, and 

termination. Notably, early states are similar to Levine et al's (1998) consultative selling 

approach. Batonda and Perry also found a sixth state, which the authors referred to as 

dormant. Here, the relationship is inactive but may be reactivated due to changes in business 

cycles or strategies.  

Center director perceptions of why an organization joins or does not join an IUCRC 

offer informed insight into the decision process within organizations. The factor analysis 

identified four themes regarding decisions to join: Tech Transfer & Research; Equipment & 

Leverage; Proximity & Ties; and Mutual Interests & Standards. The cluster analysis by 

Santoro and Chakrabarti (2001) reported earlier bears similarity to the present results.  The 

authors’ Collegial Players cluster is similar to the present study’s Mutual Interest & 

Standards factor and the Proximity & Ties factor. The Aggressive Players cluster aligns 

closely with the present study’s first factor, Tech Transfer & Research, and the second factor, 

Equipment & Leverage. Finally, Santoro and Chakrabarti’s Targeted Players cluster maps 

most closely with the first factor, Tech Transfer & Research.   
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Overall, the survey with center directors provided a window into the decision process 

within organizations. Different organizations are motivated by different goals and are 

attracted to different center attributes. But how network relationships and early interactions 

translate into formal collaborations remains unknown. In effect, industry-university 

relationships can be perceived as progressing through time at varying degrees of intensity, 

perhaps ranging from a dormancy state to informal joint problem solving. At some point, a 

change occurs and threshold is crossed, and the relationship moves into a formal transaction. 

Uncovering the factors that influence this change was the guiding purpose for the 

organization interviews. Existing empirical literature has provided limited insight into the 

decision process and the motivating factors, perhaps raising more questions than answers. 

Ultimately, how the decision process unfolds and how this process is influenced by 

individual and sub-organizational factors has remained elusive.  

Organization Interviews 

Study Design and Sample 

A subset of center directors provided contact information for representatives at 

organizations that recently made a decision regarding IUCRC membership.  Ten directors 

submitted contact information for at least one organization that recently accepted and one 

that recently declined a membership invitation. In total, directors provided contact 

information for 34 organization representatives. Twenty-four organizations were ultimately 

contacted: two refused to be interviewed and one was unable to schedule time. Twenty-one 

of the 24 effective contacts were interviewed, for an 88% response rate. Three interviews 
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were not recorded due to mechanical failures; one contact provided written responses in a 

self-administered format. The remaining 17 interviews were transcribed.  

The interview format covered three broad areas: the history between the 

representative and the center or its staff; the decision-making process regarding center 

membership; and the criteria considered in making the decision. The semi-structured format 

allowed for significant exploration within each interview while maintaining a degree of 

consistency between interviews. The interviews averaged 30.8 minutes. Participants 

represented a variety of organization sizes, sectors, and types. Seventeen interviews derived 

from large organizations (more than 1000 employees); thirteen of these from organizations 

with more than 5000 employees. Nearly all these large organizations maintained international 

operations, though only two interviews were conducted with overseas representatives 

working with US-based IUCRCs.  

Ultimately, the 21 interviews represented the 10 participating IUCRCs, with an 

average of two interviews per center, though actual counts ranged from one interview to as 

many as five associated with a particular center. The 10 centers aligned with a variety of 

industrial sectors including construction, information technology, chemicals, textiles, 

semiconductors, and telecommunications. Nearly all interviews (20 of 21) involved private 

sector organizations; one interview involved a government lab. Among those interviewed, 12 

held positions within a central R&D group. Among the remaining nine participants, seven 

were located in a decentralized R&D group (e.g., product development), one reported to 

serve in a technology planning role, and one served as a director in a technology incubator 

group.  
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Decision Process Overview 

Organizations varied widely in the decision process, the actors, and the level of 

involvement of different actors. Figure 1 below represents the different levels, actors, and 

criteria domains involved in the decision process. Based on interview content these decisions 

typically flow bottom-up and expand outward within the organization (or from lower left to 

upper right in the Figure).  
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Figure 1: Organization Decision Structure and Criteria for Membership 

Within a technology community (Kash & Rycroft, 2000), organization actors interact 

with colleagues, customers, suppliers, and partners, as well as review relevant literature, 

participate in conferences, and in some cases work with external consultants who scout the 

landscape for new technologies. As a community, shared behavior norms generate trust and 
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minimize opportunistic behaviors among members (Kreiner & Schultz, 1993). Further, 

organizations proactively scan and monitor the technology community for individuals or 

groups that may align with organizational objectives. For example, when asked about how 

his organization discovers universities, an interviewee explained:   

We tend to have a lot of relationships, because we have people involved in program 

committees at most of the major conferences. They all have contacts in certain areas 

of research. That’s usually the way you go about doing this. (Case 2) 

All interviewees could be described as gatekeepers or boundary spanners (e.g., Keller 

& Holland, 1975; Tushman, 1977); that is, participants assumed a role of monitoring and 

communicating with information sources outside the organization. In only one case did 

someone other than the interviewee identify the center in the technology community and 

establish first contact with the center. In this case, the interviewee held a manager position 

above the individual scientist who suggested the IUCRC. In general, a research or 

development group was the entry point for the center into the organization, though R&D 

structures varied across organizations from centralized to decentralized. Further, these 

gatekeepers often described their interactions with universities as informal boundary 

spanning. One interviewee described his informal role like this:  

I’ve just kind of made it my business to be involved with lots of academics, and I 

have had a lot of collaborations both successful and unsuccessful over the years. You 

know that’s just a personal thing, its not a job description or whatever. (Case 11) 

The technology planning role appears to have formal responsibility for identifying 

potential collaborations, including those specific to universities. For example: “Part of my 
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job is to look for areas where it makes sense for us to develop a relationship with universities, 

where we think it has some potential for strategic development” (Case 3). Further, university 

collaborations may be initiated from higher levels within the organization, though none of the 

particular IUCRC decision cases were initiated from these executive positions. Anecdotal 

comments from select interviewees suggest that these high-level managers tend to be 

motivated by less technical factors. One interviewee reflected on a previous university 

collaboration: "I think there were some personal preferences of the managers at the time, too, 

for personal reasons wanted to work with the group at [University]" (Case 4). And another 

interviewee offered a more general observation.  

So often...this might be a top down type of thing where the president or CEO might 

say, “Well, you're just down the street from [University]. I want to collaborate with 

those guys because it’s good for us. They're often a good source for potential 

students, potential workers, and things like that.” (Case 12) 

Regardless of one's specific duties, networks appear to play a significant role in early 

stages of formal collaborations. This is not surprising given the relational marketing model 

followed by center directors, and previous work on network formation processes (e.g., Doz et 

al, 2000; Kreiner & Schultz, 1993). Among the 13 organizations making their first 

membership decision regarding an IUCRC, and the single organization still undecided, 12 

had discovered the center through networks. Specifically, three interviewees had maintained 

a close relationship with the center director or a co-director that pre-dated the formation of 

the center itself; four interviewees were acquaintances with a center director (e.g., interacted 
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at conferences); and five were introduced to the center through a third party. The remaining 

two knew of the center through reputation and research publications. 

R&D scientists and managers were primarily concerned with technical factors 

associated with the center; for example, the alignment of the center research agenda with the 

research objectives of the organization. Higher-level managers holding decision authority on 

organization resources showed limited involvement in the technical evaluation, but often 

required a demonstration of the return from their investment in the center.  Feller et al. (2002) 

identified similar role distinctions in their research into ERCs. Business unit staff were also 

involved in the decision depending on collaboration objectives and the organization’s R&D 

structure. The business unit perspective extends beyond the technical merits of the center and 

incorporates structural considerations. As Quintas and Guy (1995) noted, business unit or 

operations staff may oppose situations in which the organization risks exposure to 

competitors.  The interviews revealed the potential for antagonists (Markham, Green, & 

Basu, 1991) to emerge from business units and also from the legal department for similar 

reasons. Legal staff could raise concerns over the IP agreement and the potential for 

information leakage by organization members participating in the center. In part this is 

reflected in the empirical work of Hall et al. (2001), and in the theoretical work of Ring and 

Van de Ven (2000).  These and other issues will be discussed in more detail later.   

Decision Gates  

While a formal collaboration is initiated at the individual level the decision process 

tends to snowball through the organization, involving a greater number of actors and groups 

as the process unfolds. It is what March (1997) calls a decision-making ecology, where actors 
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with different perspectives and preferences come together. Importantly, the IUCRC decision 

is one aspect of the diverse roles played by organization members. For any given actor, time 

and attention dedicated to the IUCRC decision must be taken from other tasks, so the 

decision process involves additional members only when necessary. As one interviewee 

pointed out:  

If there's a single decision point that has to be met we don't involve anyone 

downstream of that; we don't want anybody to burn any time up where later we call 

and say, “Oh, never mind.” They would not be very happy with us. (Case 8)  

Figure 2 outlines a general model of the decision process as it flows through the 

organization. A linear model is admittedly simplistic, though not because decisions move 

back through previous gates. More likely, the actors guarding a given gate could move 

between gates. Figure 2 represents the primary actor(s) for each gate, though other actors 

may play significant roles. For example, an R&D manager may be involved in both Gate 1 

and Gate 2; general managers may raise concerns regarding structural issues in Gate 4. 

Further, thinking around collaboration is unlikely compartmentalized. A technical assessment 

may be a primary focus at Gate 1 and Gate 2, but funding and structural considerations may 

also be raised at this time, for example. In general, however, all favorable decisions regarding 

membership seemed to pass through these gates to one degree or another. In cases where an 

unfavorable decision is reached, the process may be halted at any of the gates in Figure 2. 

The factors influencing the progress of the decision process will be discussed later. The gates 

are briefly reviewed here.  
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Figure 2: Organization Decision Gates in Membership Decisions 

 

The initial gate (Gate 0 in Figure 2) is a logical inference but worth mentioning, since 

survey results with center directors suggested many centers use a relational marketing 

approach. In the technology community awareness comes primarily through a reputation 

built on publications and at conferences, and through direct or indirect ties to the center. As 

one interviewee when asked about the reputation of center researchers said: “And they get 

that reputation from technical conferences… So the people that do the research here at 

[Organization] have seen them for years at those conferences, know what they’re capable of” 

(Case 1).   

R&D staff emerged as a common entry point for the IUCRC, from either a 

centralized or decentralized R&D function. In support, Tushman (1977) found multiple 

boundary spanning roles within a multi-divisional R&D function. The interviews also 

revealed that executive managers and technology planners could also initiate university 

collaborations. Whatever the case, before other organization members get involved in the 
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decision process, the gatekeeper investigates the center for alignment with the organization’s 

objectives (Gate 1). One interviewee explained his initial assessment and independent 

decision not to join:  

But I attended their meeting…as a guest to get a first hand view and I signed a 

confidentiality agreement as part of that, to hear in detail what they were working on, 

and I did so with the understanding that I would give strong consideration to joining 

if I thought there was sufficient value there. And afterwards I informed [the center 

director] we would not be joining the consortium. (Case 5) 

And when later asked if he had discussed the decision with his colleagues, he replied: “No, as 

I recall, I didn’t feel there was a need to have that reviewed by my colleagues. I was 

comfortable with my own assessment” (Case 5).  

If the initial assessment is favorable, the decision escalates into a more formal 

technical evaluation of the center (Gate 2). At this point additional organization members 

integrate into the decision process, particularly from R&D but product line staff may also get 

involved. The gatekeeper could then become what Tushman (1977) called a laboratory and 

organizational liaison, representing the center to various groups inside R&D or across the 

organization. The gatekeeper may also emerge as the champion for the center (e.g., Schon, 

1963; Chakrabarti, 1974). Or, the gatekeeper could become one of several actors in the 

formal review process. One R&D manager outlined the technical assessment after one of his 

staff suggested the organization consider membership in an IUCRC: 

Oh yeah, he proposed it and I requested quite a bit more information, so we received 

a packet from [the center director]. And we reviewed that among a number of 
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managers here [on site], and as a result of that process; I suspect we reviewed maybe 

a month before we decided to join. (Case 2) 

The technical assessment can range from a short discussion between two or three 

individuals to rigorous and structured evaluation by a team of stakeholders. Interviews 

suggest this variation is more closely related to organizational culture and associated systems 

and processes than to organization size. Consider the following interview responses, both 

from multi-billion dollar, international organizations with centralized R&D groups. In this 

first case (Case 13) the organization had been introduced to the center by a third party at the 

center’s primary university. The gatekeeper then visited the center on at least two occasions, 

once with his manager and then independently.  

Basically what it amounted to was me writing a couple paragraphs justifying why I 

thought it was beneficial for the company to engage in trying to learn some of the 

things that were going on in [the field], and the decision was made to go ahead and 

sponsor it… That’s pretty much exactly what went on. We found out they existed. We 

have a sponsored research program. We thought that they’d be good candidates, 

based on our initial discussions with them, to sponsor at least a year or two to see how 

it went. (Case 13) 

In the second case (Case 8) the organization had prior, informal exchanges with the center, 

including a visit from the center director to the organization. 

And basically I had recommended to my research director in [R&D] that we consider 

joining the center, based on the fact that at that time of my recommendation we had a 

joint project between [R&D] and a [department] in a business unit to develop a 
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technology along the lines of what the center was looking at, the NSF center. So… 

our director said, “Sure, let’s do that.” And he put together a small panel of 

researchers and a few principal investigators. And the way the review works is we 

have to present first a business case that outlines the net present value of the research 

that’s ongoing within [Organization] on that project; how we’re measuring up against 

goals and milestones. So it wasn’t even just a review of, “OK if we pay this much 

money what do we get?” It was more like, “What are we doing right now in this area, 

do we think we’ll be doing this much longer, what benefit might the internal program 

get from joining the center, how might we enjoy any exclusivity…” (Case 8) 

The initial and formal technical assessments are critical early gates for a center to 

pass through. For seven of the 11 interviewed organizations that declined membership the 

deciding factor stemmed from the technical assessment. One interviewee put it bluntly: “The 

first decision was ‘Is it strategic to what we’re doing?’ And when the answer was obvious to 

me that it was not, then we didn’t make any progress on any of the other matters” (Case 5).   

Surviving a technical assessment is no guarantee for membership. The liaison or 

champion must then secure the necessary funds (Gate 3). In some cases the funding decision 

is simply a formality. For example, “I just had to let my boss know what I was doing since 

there was some money involved, but he supported the decision” (Case 2). In other cases the 

funding process is more rigorous and implies internal competition for funds:  

So we have to go to the table with everybody else… where you’ve got a group that 

decides on these kinds of things and people who want to do them bring them to the 
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table and make some kind of pitch as to why its important to the company, because of 

course there’s more things people want to do than there’s money. (Case 11)  

Other situations present greater challenges to the liaison. For example, decisions that 

require funding from multiple groups in the organization or decisions that come after budgets 

have already been set can overwhelm an inexperienced liaison. For example, business unit 

managers may have to be “sold” on the value of the collaboration, or budgets may have to be 

re-allocated in order to acquire the necessary funds. Regardless of the complexity of the 

funding decision, the decision itself remains under the purview of R&D or the business unit 

decision makers; not the finance group. One interviewee summarized the distinction as 

follows:  

I remember sitting down with my head of the finance division saying, “My job is to 

make a technical decision on what’s a good investment. This is a good investment: 

My branch chief supports it; my division chief supports it. You’re job is to tell me if 

we have the money to do it, or where the money is or what else we have to cut to 

make money available.” (Case 1) 

The structural assessment (Gate 4) is where negative sentiment toward the IUCRC 

seemed most likely to emerge. As mentioned earlier, business unit and legal staff can present 

barriers to membership, as issues regarding risk to the organization are raised. Specifically, 

the consortia format can exposure the organization to competitors, and the IP agreement can 

limit the appropriability of center results for the organization. Markham and colleagues 

(1991) have termed such opposing roles “antagonists,” which serve as a counterpoint to the 

champion. In the words of the authors, an antagonist is a “role where individuals strongly 
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oppose a project and generate negative feelings about it, even when the project is receiving 

organizational support" (p 221). One interviewee explained the product line or business staff 

perspective on university collaborations like this: “[The business staff] view universities as a 

security risk, so the opportunity for a leakage of the technology or inability to completely 

control the results have always been very uncomfortable for our business people in working 

with universities” (Case 15). 

The decision models presented in Figure 1 and Figure 2 portray a multi-faceted and 

complex decision process. Moreover, organizations address the different stages to varying 

intensity, and involve different organization members. For nearly all organizations 

interviewed, a final decision on membership had been reached. One organization had yet to 

make a final decision. The following section reviews the final decision outcomes and what 

appeared to be the primary factor or factors in each case.  

Decision Outcomes- Declined Membership 

Table 3 summarizes the primary factor(s) influencing the decision outcome, and the 

associated decision gate, for the 11 organizations that declined membership in an IUCRC. 

Seven decisions were stopped in the technical assessment stage of the decision process, 

though the key decision factor varied across cases. Similarly, three organizations cited a 

financial factor though again cases varied on the explicit financial reason. In one case, 

barriers emerged at both technical and financial decision gates. Finally, two organizations 

referenced structural issues as a primary reason for declining membership.  
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Table 3: Key Decision Factor(s) Among Organizations that Declined 

Case Summary of decision Key factor(s)    Gate 

8 Internal project for which center was being considered 
lacked clear value to the organization  

Short-term relevance; 
Project uncertainty 

Technical  

17 Center research did not fit with specific project need at the 
organization  

Short-term relevance Technical 

9 Center research did not align with organization’s short-term 
research objectives 

Short-term relevance Technical 

5 Gatekeeper perceived center research as process-oriented 
and organization was product focused 

Short-term relevance Technical 

4 Gatekeeper was unable to generate interest among division 
stakeholders in time for budget planning  

Gatekeeper; Budget 
timing 

Technical 

7 Organization believed they had already transferred 
sufficient knowledge from the center, did not see additional 
value 

Perceived value Technical 

6 Organization lagged too far behind center capabilities; 
lacked capacity to learn from center research; Organization 
experiencing financial difficulty 

Absorptive capacity; 
Financial conditions 

Technical/ 
Financial 

21 Small organization could not afford membership fees Membership fee Financial 

10 Internal funding policy change required R&D projects to 
demonstrate tangible return on investment through direct 
linkage to specific project  

Internal policy change  Financial   

14 Manager advised against signing IP agreement by the legal 
department  

IP agreement; anti-
champion 

Structural 

16 Executive management preferred not to collaborate with 
potential competitors 

Consortia nature; anti-
champion 

Structural 

 

The seven organizations identified as rejecting membership primarily for technical 

reasons were focused on strategic or business concerns. Cases 8 and 17 had a specific project 

need for which the center was being considered. For Case 8 the center’s research closely 

aligned with the organization’s need; however, the internal project for which the 

collaboration was considered lacked a clear market value to the organization. Interestingly, 

the interviewee in this case noted that the internal project was abandoned about four months 
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after the decision not to join the IUCRC had been made. In Case 17 the center’s research 

program did not match the organization’s specific project need. The interviewee explained it 

like this: “I want to say we wrung it out pretty hard, but I think when we all boiled it down it 

was just a very small piece of a project that just did not fit from a standpoint of total center 

support in that respect” (Case 17).   

For Case 9 the organization was concerned more with R&D objectives rather than a 

particular project. The interviewee referred to a broader shift in industry focus toward short-

term objectives. According to the interviewee: “… like most companies now in this country 

their focus is becoming much more short-term. They’re worried about the next [immediate 

issue]; they’re not too worried about what’s going to happen ten years from, five years from 

now” (Case 9).  Case 5 had a similar perspective: “So [the center] is trying to answer a ‘how’ 

not a ‘what.’ And I think the ‘how’ will eventually be important, but the ‘what’ is more 

important right now…” (Case 5). 

The decision process in Case 4 found resistance at the technical assessment stage but 

not for strategic reasons. In this case, the liaison was unable to generate interest among 

business unit  groups in time for budget planning. Its possible the decision could have 

survived financial and structural considerations; however, the liaison could not push the 

decision through the technical stage. From the interviewee’s perspective “…a lot of that had 

to do with just having the time and resources to pursue it” (Case 4). 

Case 7 had previously been a member of the IUCRC, and had effectively absorbed a 

good deal of knowledge generated by the center. However, in considering re-joining the 
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center the organization believed they had already learned enough. The interviewee reflected 

on his past experience as influencing the decision not to return:  

It was very valuable to us in the beginning, but after three years we saw that things 

were repeated, it was more of the same at a certain point. But also we learned 

ourselves. We were able to set up our own research. We were able to go to [local] 

universities and ask them exactly, hopefully the right questions, but we were just able 

to set things up ourselves. (Case 7)   

The organization in Case 6 exhibited an inability to assimilate and exploit knowledge 

and technology from the center, or lacked what Cohen and Levinthal (1990) termed 

absorptive capacity. While a financial factor also affected the decision, the interviewee 

perceived his organization to lack the knowledge and experience necessary to learn from the 

center’s research program. Arguably, even if the financial resources had been available, the 

organization would likely have declined the membership. He explained it like this:   

One reason is financial, basically the budget reason, and the other would be technical. 

I think we… we felt we were not ready yet. In other words, what they do is a little far 

reach for us. We haven’t got the knowledge base, we think, to totally utilize their 

output. (Case 6) 

And later in the interview he added: 

See the big problem with [Center] is that we’re not there yet. We’re not doing a 

whole lot ourselves, so our decision was, “OK, let’s start it by ourselves and do a 

little bit of work so we understand it better, then in a couple years we’ll try them out.”  

(Case 6) 
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The primary reason for declining membership in Case 10 was financial. Historically 

at the organization the funding of university research was discretionary. However, an internal 

policy change stated that collaborative research must demonstrate a return on investment in 

order to receive funding support. The organization had previously been a member, but the 

policy change posed a barrier to rejoining the IUCRC. The interviewee recounted the impact 

of the policy change:  

I think as a result of the change, how do you justify the money you’re spending, I 

mean, the amount of money is not a lot, but when you compare it against every single 

membership of every society that an organization belongs, some have higher priority 

than others. This one just happened to fall of the list. (Case 10) 

In the final two cases in Table 3 the decision process survived the technical and 

financial assessments only to meet resistance on structural considerations. In a sense, 

antagonists in the organization impacted the outcome in both cases. For Case 14 the liaison’s 

manager, who had financial authority for the collaboration, followed the advice of the 

organization’s legal department regarding the IP agreement with the center. The interviewee 

summarized it like this: “The problem as I realized later was the NSF proprietary information 

agreement. That was the deal breaker” (Case 14). Interestingly, the organization held 

membership in at least one other center under a similar IP agreement. In Case 16 the 

executive decision makers had a practice of avoiding research consortia. The interviewee 

described his efforts to promote the center with his executive managers:  

The current management it was impossible. We tried several different ways of doing 

this. The only way that it will work if this will be between [Center] and 



 

 

63

[Organization] only, and it would be certain type of product or idea that will be 

investigated with the university without any other interaction. (Case 16)  

Decision Outcomes- Accepted Membership 

Eight of the nine organizations that accepted membership included aspects of the 

center’s technical character as a key factor in the decision. In all cases the decision process 

effectively passed through all five gates in the decision process, though certain factors 

seemed to weigh more heavily in the decision to join. Six organizations accepted 

membership for what seemed to be purely technical considerations. In two cases the deciding 

factors covered two criteria domains (i.e., technical, financial, structural). In the ninth case, 

the organization joined principally for structural reasons: specifically to gain access to US 

corporate customers already present as members in the IUCRC. Table 4 summarizes the 

decision and key factors for nine organizations that recently joined an IUCRC.  

Table 4: Key Decision Factor(s) Among Organizations That Accepted 

Case Summary of decision  Key factor(s) Gate 

13 Center’s research perceived to be directly relevant to 
organization’s long-term needs 

Long-term relevance Technical 

2 Center’s research perceived to be directly relevant to 
organization’s long-term needs; Proximity allowed for 
greater familiar with the center’s work 

Long-term relevance; 
Proximity, Research 
quality  

Technical 

12 Center’s research perceived to be directly relevant to an 
incubator program at the organization 

Long-term relevance; 
Research quality 

Technical 

18 Center research and equipment viewed as relevant to 
long-term needs; Could not perform research internally 
with current resources  

Long-term relevance; 
Access to equipment; 
Financial leverage 

Technical 

19 Organization strongly believed in supporting basic 
research; Center director perceived as leading researcher 
in the field 

Long-term relevance; 
Supporting basic 
research; Center 
reputation  

Technical 
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Table 4 (continued) 

Case Summary of decision  Key factor(s) Gate 

1 Center’s research perceived to be directly relevant to 
organization’s long-term needs; Center’s research 
perceived as financial leverage  

Long-term relevance; 
Financial leverage  

Technical/ 
Structural 

3 A new corporate policy contributed funds to support 
university collaborations; Center perceived as world class 
in the scientific field  

Internal policy change; 
Center reputation  

Financial/ 
Technical 

11 A strategic partner recommended the organization 
become a member; Research conducted by center 
directed perceived to be of high quality  

Partner referral; 
Research quality  

Structural/ 
Technical 

20  International organization perceived the center as means 
to access US customer organizations 

Industrial members Structural 

 

In the first six cases in Table 4 technical factors played the prominent role in the 

decision to join. In each of these cases the organization had a long-term research focus. The 

organization in Case 13 followed a strategy of borrowing technologies from similar 

industries, and had discovered the center through a third party at the center’s primary 

university. The interviewee put it like this: “There are many technologies and products that 

could be married to our products that we see that are available that we’d like to pay more 

attention to, and thought this would be a good forum to engage on that” (Case 13).  

In Case 2 and Case 12 the long-term relevance of the center’s research, combined 

with the level of quality of the research, seemed to play a primary role. In both cases the 

organization had previously been members. After highlighting the relevance of the research 

to the organization, the interviewee in Case 2 said this: “Being in [the region] we have 

relationships with [local Universities]. We knew what they were working on. We were pretty 
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impressed with what they were working on. Some of the researchers are top notch guys, and 

that impressed us” (Case 2).   

In Case 12, the interviewee served as director of an incubator program for the 

organization. A product line at the organization had collaborated with the center on a prior 

occasion, and in his previous position the interviewee had been part of that collaborative 

effort. As director in the incubator group, the interviewee had exposed his staff to the 

center’s research. He explained how the decision unfolded:  

“Usually what I do to create enthusiasm for a project or not is to invite an outside 

speaker to come and talk, and so basically, what you can image is that [Center 

Director] came down at my request and talked for about an hour on [his research]: 

What it is, what could [Organization] do from his perspective in the field. And then 

someone took him to lunch, and during the lunch the people from [Organization] in 

the audience brainstormed about what we could do in this area. And based on that I 

was able to seek and get approval for a project in the area, and then it seemed, after 

we had a project in the area now who are we going to get to collaborate with, and 

[Center] was an obvious choice” (Case 12).  

Case 18 and Case 19 also focused on long-term research needs. The interviewee in 

Case 19 highlighted the financial leverage from the membership fee. Specifically, the 

membership allowed for access to facilities and equipment the organization did not possess. 

The interviewee summed up the financial consideration like this: “Total spending compared 

to [the membership fee] was seen as a leverage of funds and we also considered how far the 

same funds could go in working specific projects within the company” (Case 18). In Case 19 
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the interviewee had characterized the industry as becoming more research-driven and 

highlighted the value of supporting basic research, and viewed the center researchers as 

leaders in the field.   

In Case 1, the interviewee recognized the center’s reputation and the existing 

relationships between center staff and the organization members: “If it were two 

[universities] that were not so well-known and people that we didn’t have a great relationship 

and a lot of respect for, I wouldn’t have jumped on it.” (Case 1) However, more important to 

the actual decision to join were technical and structural factors. When asked to explain the 

factors that led to membership, the interviewee replied:  

I would say there were two. One that the objectives of the center are aligned with one 

of the major activities we have… The center is aligned with that, right on par with 

that. The second is I’m leveraging a lot of people’s money… Basically, its like we’re 

going to spend [the membership fee], and we’re going to get almost a half a million 

dollars of research out of it. (Case 1) 

In this case (Case 1) the financial leverage has more to do with the consortium research 

framework than with gaining access to center facilities as in Case 18.  

The interviewee in Case 13 noted a corporate policy change that offered funding 

support to groups interested in partnering with universities. This change allowed the liaison 

to bypass divisional budgets and get corporate funding to cover the membership fee. Recall 

Case 10 (declined membership) in which the interviewee experienced a policy change the 

effectively restricted external collaborations on long-term, uncertain R&D projects. For Case 
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13 the reputation of the center also played a role in the decision. According to the 

interviewee:  

There are several competing centers globally. Our take on it is that the [Center] is 

probably the major center for this kind of activity that we’re interested in, in the US 

for this stuff, so it made a good case to re-join. (Case 3) 

In Case 11, a strategic partner that was already a center member suggested the 

organization also consider joining. If not for the influence of the strategic partner, the 

organization would not have considered its membership. In fact, the center’s research seemed 

to fall outside the organization’s core technology; enough that the organization was unaware 

of its work. After conducting his own technical assessment, however, the interviewee found 

the center’s research to be high quality. The interviewee explained his lack of awareness 

regarding the center like this:  

You know, its funny, and I'm embarrassed to say, but No, although I've been very 

heavily involved in that community... and had never run across [Center Director] 

before. And I sent his name around to several people that are experts in the area, and 

a lot of people really hadn't hear of [him]. He was kind of almost underground, but he 

had done a tremendous amount of work... (Case 11) 

In the final case, Case 20, the organization was based outside the US and was seeking 

methods of accessing customers in the US market. The US Sales Manager had identified the 

center and believed it offered a good channel in which to build relationships with potential 

customers. The interviewee (the R&D director) indicated that access to the research was a 
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secondary benefit, and only after becoming members did the organization realize the 

potential technical benefits from membership.  

Factors Affecting Membership Decisions 

The preceding review of the decision process and subsequent outcomes allows for the 

development of research propositions. The following sections identify factors at the sub-

organizational and individual levels that appeared to affect organization decisions regarding 

university-based CRCs. Further, characteristics of the center as perceived by the organization 

members involved in the decision also affect decision outcomes. Such center-level factors 

include the focus of the research program, the IP agreement, and the consortia orientation. 

For each category of factors several research propositions are offered based on the interview 

responses.  

Sub-organizational Factors 

Entry points. While the R&D group was the most common entry point for centers, 

other actors both inside and outside the organization can spur the decision process and lead to 

positive outcomes. Specifically, higher-level managers may push for a collaboration with a 

university for political or community relations reasons. Arguably, decisions that initiate from 

the top down are more likely to result in formal collaboration. Further, gatekeepers and 

champions that serve in a technology planning or strategy position tend to have formal 

responsibility for identify and working with universities, and also focus on long-term 

objectives. The following propositions are offered: 

P1: Positive decision outcomes are more likely when the decision process initiates 

with a high-level manager.  
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P2: Positive decision outcomes are more likely when the decision process initiates 

within or is championed by a technology planning or technology strategy group.  

The interviews also suggest that recommendations regarding membership from 

customers or strategic partners can influence the organization’s decision. Case 11, referenced 

in the preceding section, is an example. The interviewee commented specifically about the 

strategic partner’s influence:  

The reason we got involved with it was [our strategic partner] was interested in [the 

Center], and I was the program director for the collaborative interface between the 

two companies, ...so that made a lot of sense for me to be involved with [the center]. 

(Case 11) 

Similarly, an interviewee from another organization provided this anecdotal account of a 

previous decision to join a university-based CRC: 

But the thing with [this other center], our customer actually pushed us to join. So we 

knew they were there, and we were looking at them and we looked at their work, and 

then our customer says, “We’re a member of them and you better join.” So that’s that. 

(Case 6)   

Third party recommendations do not always result in membership, however. When 

the third party does not hold strategic leverage with the organization, the decision process 

likely follows standard protocols. Three other interviewees making their first membership 

decision cited a third party as initially linking their organization with the center. In all three 

cases the linking agent was an individual or group at the university at which the center was 
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based. In two cases the organization declined membership, and in the third the organization 

accepted membership. We offer the following propositions:  

P3: Positive decision outcomes are more likely when a strategic partner or customer 

of the organization influences the decision.   

R&D Structure and Funding Sources. An organization's internal R&D structure can 

influence the type of research pursued (e.g., Argyres & Silverman, 2004) and also the 

complexity of the decision process. Figure 1 offered a generic representation of the 

organization structure; however, the interviews represented three general R&D structures, 

each with implications for the decision process. An organization’s R&D may be performed 

within a central corporate function, within product lines or business units, or in some 

combination of the two. Among the 21 organizations interviewed, 10 were identified as 

centralized, seven as decentralized, and four as hybrid R&D structures, based on interview 

responses. Among the 13 organizations making their first membership decision: five of the 

seven organizations that declined membership had decentralized R&D; four of the six 

organizations that accepted membership had a centralized R&D.  

Argyres and Silverman (2004) found similar results in their empirical work. 

According to the authors, firms with decentralized R&D tend to focus efforts on product-

specific innovations. As one interviewee in the present study noted: “The product line 

orientation is generally more short-term, by its very nature.” (Case 3) Firms with centralized 

R&D are more likely to generate broad-based innovations with applications to multiple lines 

of business, and to adopt more open search strategies, compared to decentralized firms. 

Organizations with both decentralized and centralized R&D components, or hybrid types, 
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can vary in their focus depending on the distribution of R&D resources. An interviewee had 

this to say about R&D structure: 

I think the reason companies go back and forth in my opinion is that there is no one 

right answer. I mean just doing a central R&D has a problem that current businesses 

need R&D, and just doing current business, you miss these adjacent opportunities. 

[Organization] has actually swung back and forth between those sides over time. And 

so there used to be a very strong central research and then... they said, “No, let's not 

do that anymore. Let's just have research in the product lines.” Now 10 years later 

they say, “Okay, that has some weaknesses. Let's take a hybrid approach.” (Case 12)  

Arguably, the pre-competitive nature of university-based research in the IUCRC program is 

more consistent with research conducted within a centralized R&D group, or in organizations 

with hybrid R&D structures but weighted toward a centralized structure. The follow 

propositions are offered;  

P4: Positive decision outcomes are more likely in organizations subscribing mainly to 

a centralized R&D structure. And conversely, 

P5: Negative decision outcomes are more likely in organizations subscribing mainly 

to a decentralized R&D structure.  

An organization’s R&D structure is not necessarily synonymous with how R&D 

projects are funded in the organization. For example, an organization with centralized R&D 

may require business unit managers to fund R&D projects that affect their product lines. 

Organizations with decentralized R&D structures may provide corporate funding or 

implement organizational policies that support university collaborations. Argyres and 
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Silverman (2004) found that R&D structure and R&D budget authority hold similar influence 

on R&D productivity. For example, in their study central control over R&D spending was 

associated with broad-based R&D output.  

In the present study product line staff were identified in some cases as antagonists in 

the decision process. This seemed to be particularly the case when divisions were responsible 

for at least part of the funding for the IUCRC membership. One interviewee explained the 

perspective of business unit staff like this: 

First, the business folks like to retain earnings in return to shareholders or keep it for 

future investments. That’s the operations business bias. That’s where their attention is 

focused. Second, they view universities as a security risk, so the opportunity for a 

leakage of the technology or inability to completely control the results have always 

been very uncomfortable for our business people in working with universities. (Case 

15) 

The following propositions are offered:  

P6: Positive decision outcomes are more likely when membership funding comes 

primarily from a central R&D group or corporate budget. And conversely, 

P7: Negative decision outcomes are more likely when membership funding comes 

from a business unit or product line budget. 

Organizational Climate. The interviews revealed that organizations varied in the 

extent to which they were open to collaborating with universities. This openness was 

manifested in specific groups or individuals dedicated to managing university relationships, 

and by specific policies or procedures designed to encourage university collaborations. This 
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open orientation is similar to Chesbrough’s (2003) open innovation, and to the open search 

strategies researched by Laursen and Salter (2004, 2006). Laursen and Salter (2004) found 

firms that engaged more frequently with external partners were also more likely to 

collaborate with universities. While the authors focused on organization-level data rather 

than specific cases of collaboration, it is arguable that organizations more open to 

collaborations with universities will be less likely to experience barriers in the decision 

process. The following general proposition is offered, and is followed by more specific 

propositions in subsequent paragraphs:  

P8: Positive decision outcomes are more likely when the organization follows more 

closely an open innovation model. This strategy is characterized by past collaborative 

behaviors, as well as policies and practices that encourage interactions with external 

information sources.  

While not a focus of the interviews, it was discovered that several organizations 

maintain specific positions or groups that manage university relationships. One interviewee 

described the role like this: “Its [his] job to manage all of that and give it some continuity, 

and to get the most in terms of citizenship and kudos for the corporation from dealing with 

universities.” (Case 14) These roles were described by various terms, like technology 

planning, university alliances, strategic alliances, or sponsored research. However, not all 

organizations maintained this type of internal function, but rather followed a grass roots 

approach to collaborations. For example, one interviewee characterized his organization’s 

informal process for collaboration like this:  



 

 

74

If I work on a topic and I have the feeling we need help from a university, I will look 

for a university myself. I would try to find an expert in the field and contact them. Its 

really informal at [Organization].” (Case 7)  

The following proposition is offered:  

P8a: A positive decision outcome is more likely when the organization maintains an 

individual or a group dedicated to managing university partnerships. 

Further, a university-based CRC appears to have greater likelihood of recruiting an 

organization if the university is already recognized as a preferred university or partner to the 

organization. Benefits seem to come in two forms: financial and structural. Financially, an 

organization may set aside funding specifically to support collaborations with that particular 

university. When asked to explain the benefits of a preferred university, one interviewee 

offered this: “It means that you’re in the budget for the corporation and that there’s an 

expected level of support, whether it comes out of the corporate budget or out of the local 

plant budget.” (Case 14)  

Preferred universities can also enjoy structural advantages than carry over to the 

center. For the organization, this may involve a master research agreement with the 

university, which can open the door for repeated collaborations with the university and 

affiliated centers. One interviewee outlined the extent to which setting up an initial 

agreement can deter a gatekeeper from pursuing a membership.  

If you’ve never done this before, it’s a very painful process that can take up to a year 

and half, because there’s so many ways, anything from high security, fencing, to how 

you handle incoming material, how you handle export control, how you handle the 
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use of foreign nationals, budgets, reports that have to be provided, environmental 

health and safety. There’s a lot of things flowed down to us that we pass through and 

it’s a very laborious and painful process. But once its done through the system once, 

to amend an existing purchase order you just add another purchase work release at 

our end and its amended. It’s very fast and efficient and can be done in a matter of 

weeks, once one is established. (Case 10) 

The following proposition is offered:  

P8b: Positive decision outcomes are more likely when a university associated with the 

center is already established as a preferred university at the organization.  

The interviews also found organization policies can work for or against the center in 

the decision process. In one case, Case 3, a new policy to stimulate fundamental research 

provided funding for groups that engage in university-based research. In effect, the policy 

simplified the liaison’s role and minimized barriers that could emerge in a decentralized 

funding process. In this case, the organization had previously terminated its membership 

because business unit stakeholders were not realizing a return from their investments in the 

center. The interviewee explained:  

So anyway it got to be too tough to manage and the interest was too low and so we 

decided to bail. And then there was a corporate initiative to try to encourage 

additional and expanded interaction with universities. The offer was that those kinds 

of interactions would not be funded through each individual product line. Rather, we 

just asked for a general agreement, thumbs up that we should participate at some 
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level. And I could get that as long as it didn’t specifically come out of their budget. 

(Case 3) 

Another interviewee talked about a budget policy change that had an adverse affect on its 

university collaborations (cited earlier). This organization had terminated its membership 

several years ago and more recently declined to return. The interviewee recounts the events 

leading to the termination:  

Originally, the membership in societies was considered to be part of technology 

development within an organization, and it controlled its own funds for which 

memberships and which societies it belonged to. When, [several years] ago, that 

structure changed and a membership came under a cost constraint. And with that we 

had to show the specific return on investment for membership. And we really 

couldn’t really show a specific return on investment because we didn’t have any 

projects ongoing with [the Center]. (Case 10)  

The following proposition is offered:  

P8c: Positive decision outcomes are more likely in organizations that implement 

budget policies that support and encourage university collaborations. 

Budget planning. Interviewee accounts of the decision process indicate that financial 

barriers can be reduced when the decision process aligns with annual budget planning. For 

example, one interviewee had accelerated the decision process in order to synchronize with 

budget planning: “I would say it was roughly September [when we visited the University], 

about the time we were putting in our budgets, so we quickly put [the Center] on the radar 
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scope so they could get funded”(Case 13). And another interviewee explained the difficulty 

of funding a center if the organization had not included the cost in the current budget:  

These issues, the process for planning these [collaborations] is often difficult. So if I 

set my budget a year in advance that didn’t include this, which it didn’t, I’ve got to 

redo my budget and scramble to try to find someway to get the money for it. (Case 

15) 

The following proposition is offered:  

P9: Positive decision outcomes are more likely when the decision process unfolds 

prior to setting annual R&D budgets.  

Financial Health. Financial conditions both at the organization level and the industry 

level can affect membership decisions. The effect of these factors on membership decisions 

is mediated by R&D budgets. Consider the following cases. In the first case, Case 16, the 

organization did not renew its membership due to pricing pressure in the market, which 

affect their R&D spending. In Case 6, the organization itself was experiencing financial 

issues, and had cut budgets across departments.  

But somehow [the membership fee] is a lot of money you have to understand, if you 

are laying off people… Now then when you look at this [membership fee] that’s one 

good engineer you can have, so better keep engineer and let go this money. (Case 16) 

And in Case 6:  

I think the decision is basically I recommend something to the materials chiefs in [the 

two divisions]. They discuss based on their budget, and if they agree, then they 

recommend to the VP. The VP will make the final decision. Most times when the 
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materials chiefs agree and recommend it, it will go forward. But recently we had an 

exception, both of them agreed but the VP said no… It was because of budget, the 

financial situation. (Case 6) 

This second interviewee (Case 6) also reflected on times of favorable financial conditions, 

and how this can affect the rate of collaboration.  

A lot of times it’s determined by money. Sometimes when the economy is good and 

we have some extra money and say, “OK, let’s spend it. Let’s find something.” We 

have certain areas in our R&D group, so we always look in these areas to see who is 

there, who is doing what, is there anybody doing great so we should join. (Case 6)  

Unfavorable financial conditions can reduce or nullify the importance of technical or 

structural considerations in the decision. In this regard, the following propositions are 

offered:  

P10: Positive decision outcomes are more likely when research budgets have 

increased or have been maintained at relatively high levels for the organization.  

P11: Negative decision outcomes are more likely when research budgets have 

decreased or have been maintained at relatively low levels for the organization.   

Past experiences with universities. Organizational networks and organizational 

learning theories highlight the importance of past experience on a firm’s capacity to engage 

in and manage future collaborations. Further, network formation processes literature extols 

the value of past transactions in building trust and mutual understanding between actors. In 

support, several organizations in the present study had been members of an IUCRC on a 

previous occasion, and in one case the prior relationship was a key reason for a subsequent 
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membership. In addition, many organizations maintain lists of preferred university partners, 

suggesting ongoing collaborations with universities in general.  

Arguably, prior experience may work at two different levels. First, a prior 

relationship with a particular university can generate trust and familiarity, which in turn 

support future collaborations. Second, an organization’s general experience and capability in 

working with universities can also influence future collaborations. For example, one 

interviewee talked about the value of experience when working with universities, in general:  

So there’s a considerable amount of skill you need to develop on the company side in 

order to work with universities, and in general our business people discourage 

working with universities, so we have to really be artful in how we manage results. 

(Case 15) 

Seven organizations in this study had previously been members of an IUCRC; four had 

declined to return and three re-joined the IUCRC. Despite past transactions with the center, 

the decision process in these cases maintained a primary focus on technical, financial and 

structural factors related to the particular case. Specifically, four of these organizations had 

re-joined the IUCRC and three had declined membership. The following proposition is 

offered:  

P12: A prior relationship with the specific IUCRC will not have a direct impact on 

the decision outcome.   

However, a more general argument can be made for the positive influence of past experience 

on decision outcomes. Following organizational learning theories, past experience allows 

organization members to effectively work through decision barriers that would constrain less 
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experienced organizations. Further, past experience is likely to be reflected in the 

organization climate for openness. The following proposition is offered:  

P13: Positive decision outcomes are more likely among organizations with significant 

experience working with universities.  

Absorptive Capacity. One organization that declined membership cited reasons 

related to their ability to transfer knowledge from the center . As quoted earlier, “What they 

do is a little far reach for us. We haven’t got the knowledge base, we think, to totally utilize 

their output” (Case 6). In another case the organization could not dedicate the human 

resource time to leverage the benefits of center membership. When asked to clarify his 

reason for not joining the center, the interviewee explained: “Just finding the time to 

champion getting the funding in place and then taking and managing that relationship with 

[Center] has been lacking” (Case 4). And later in the interview, he added: 

So I think that is the issue: Not so much the cost of the membership, but the resources 

to push that through and then to manage it, and then the commitment to do that. 

Those seem to me to be the bigger stumbling blocks. (Case 4) 

The following propositions are offered:  

P14: Positive decision outcomes are more likely when the organization perceives the 

center’s research to be beyond their own capabilities but still within reach.  

P15: Negative decision outcomes are more likely when the organization perceives 

itself to lack sufficient resources to maintain involvement in the center and effectively 

manage knowledge and technology transfer activities.    
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Individual-level Factors 

The Champion. The decision process can involve a host of individuals from different 

parts of the organization, each with different perspectives and goals in the decision process. 

Howell, Shea, and Higgins (2005) identified three facets of champion behavior: expresses 

enthusiasm and confidence, persists under adversity, and gets the right people involved. 

Chakrabarti and Hauschlidt (1989) incorporated into their description of a champion the 

ability to translate technical knowledge into the language of the organization, effectively sell 

an idea to executive sponsors, and be a diplomat. One interviewee summed up his role as 

champion in the decision process like this:  

Someone, me, who had enough interest to make a commitment to follow the research, 

some technical expertise in the area, a realistic expectation that things learned could 

be translated into good things for my company, at the same time having a position 

with enough influence to get the decision made; that is a senior, technical position. 

(Case 18) 

Interviews reveal the importance of the champion’s internal network, his or her 

position in the network, his or her knowledge of the organization’s systems and processes, 

and his or ability to influence a positive decision. For example, the liaison for the center in 

Case 4 was unable to garner funding support from operating groups in time for budget 

planning; and the organization missed the membership opportunity. In contrast, consider 

these other cases:  

It’s a struggle, and I’ve got to champion the idea of working with universities against 

the business people who are constantly scrutinizing me for leakage, lack of control, 
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wasting money, that kind of thing… It’s really my decision to go ahead and do this. I 

carry enough weight so that if I decide something must happen I can influence the 

parties involved to spend their money that way. (Case 15) 

And in this other case,  

Having been with the company for a long time, I knew the people who should give it 

consideration. I knew how to write the description up such that everybody would say, 

“Yeah, it sounds like a good thing for us to do.” So I wrote the description up and 

everybody said, “Yeah, that sounds like a good thing to do.” So we put it in the 

budget and the budget got reviewed and approved. And probably somebody said, 

“Why are we participating in this?” And I went back to my piece of paper, which said 

these are the reasons for it, and everybody said, “OK, let’s go forward.” (Case 3) 

Decision complexity increases as the number of internal stakeholders and decision 

influencers increases inside the organization. The involvement of business unit or product 

line staff in both the technical assessment and the funding decision can be significant 

obstacles to the liaison, who must rise as champion for the center if a positive decision 

outcome is to be reached. Under these more complex scenarios, the experience and leverage 

of a champion within the organization become key factors in the decision process. The 

following propositions are offered:  

P16. Positive outcomes are more likely when the gatekeeper or liaison has the skills 

and experience to champion the center through the decision process.   

The antagonist. Markham and colleagues (1991) argued that the cross-functional 

nature of R&D could result in multiple champions within an organization. Differences in 



 

 

83

goals and perspectives among champions may generate opposition, with one actor taking an 

antagonist role. As mentioned, both product line staff and legal staff can take a rigid stance 

on membership in university-based consortia. Decentralized R&D structures and funding 

protocols will likely give rise to antagonists from the product lines. Further, legal staff will 

likely be involved in the structural assessment and raise concerns about IP. To some extent a 

high-level liaison or a champion or can mediate the effects of antagonists on the decision 

outcome. In some cases the antagonist can steal the decision. Consider these cases. In the 

first case the interviewee clearly outlines the bounds of the legal department’s influence; in 

the second case a key decision maker yields to the decision of the legal department and 

ultimately declines membership in the center.  

At every point the legal department is there. But the way [Organization] works, it is 

my responsibility to make the decision regarding the contract, not the legal 

department’s. The legal department can review and recommend, but in the end I have 

to make the decision whether this is acceptable for us in our practice or not. (Case 15) 

And in the second case,  

My general manager sought legal advice before he signs anything. He’s very risk 

adverse. And so in seeking that advice he was advised not to sign that agreement, and 

I was pushing for us to sign ‘an’ agreement, so I could do something with the 

university…(Case 14) 

It’s unclear from the interviews whether the influence of legal in the decision process 

comes from an organization’s culture or from any individual characteristics associated with 

decision makers, like the risk averse manager in Case 14 above. In some cases, a champion 
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can effectively balance the sensitivities of the legal department with the needs of the 

organization: However, in other cases even a savvy champion is powerless against the 

antagonist. Consider the following cases. In Case 3 the champion was able to sway the 

opinion of the legal department; in Case 16 the liaison was faced with a higher level decision 

maker, unshakable in his views.  

• The IP issues with the legal guys was a problem, and the overriding thing 

there was that we said, “Look guys, the chances of our divulging anything to 

the center that is going to be a problem is low. We just tell have to tell our 

boys… If you’re concerned about our technology getting out into the center’s 

hands or into our competitors’ hands, we just have to caution people to be 

careful about what they talk about.” (Case 3) 

• I had to go [for funding] to the president in [Country], and he didn’t like it. 

This was a new president and he didn’t like the idea of going and talking to 

our competitors. He was afraid that maybe we talk too much. It’s a funny 

thing because many of those competitors they are your friends, either from 

school or other places. (Case 16) 

Whatever the case, the extent to which antagonists can influence the decision process affects 

the ultimate decision to collaborate. The following propositions are offered:  

P17: Negative decision outcomes are more likely when an antagonist emerges who 

has significant influence in the decision process.  
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Center-Level Factors  

Strategic Fit of the Center with the Organization. How organization members 

perceive center attributes can influence decision outcomes. In the present study, all 

organizations that joined and seven of those that did not join an IUCRC cited technical 

aspects of the center as significant in the decision outcome. The technical assessment is 

nearly synonymous with an evaluation of strategic fit, or how closely the center’s research 

program aligns with the research needs of the organization. In general, organizations 

evaluated the fit of center research with regard to a specific project, to short-term research 

objectives, or to long-term objectives.  

Among the organizations interviewed, those joining an IUCRC more frequently had 

long-term research objectives in mind, while many of those declining membership were 

unable to match the center’s research to more immediate needs. This is consistent with the 

pre-competitive, early stage nature of the IUCRC research program: Organizations are more 

likely to find consistency with the center on their long-term strategy rather than their short-

term needs. Regardless of the objective, however, when a technical alignment is identified 

membership seems a likely result, pending financial and structural considerations. The 

following proposition is offered:  

P18: A positive decision outcome is more likely when the center’s research aligns 

with the organization’s research needs. 

Closely related to strategic fit is the notion of return on investment, or ROI. 

Importantly, when the center’s research aligns with short-term or immediate needs the 

outcome is likely more certain and the ROI more apparent. In most cases the liaison was 
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required to demonstrate a ROI from membership to the financial sponsor, even when the 

decision focused on long-term objectives. Still, interviewees expressed difficulty in the 

calculation, echoing the findings of Feller and colleagues (2002) on this subject. Methods for 

forecasting a ROI ranged widely, from simply assumed to forced calculation. Consider the 

following comments:  

• Well we have an assumed return on investment in a payback of overall 

project, not necessarily related to any one particular entity doing the work. 

Then we just try to find who can do the research the fastest for the cheapest 

amount of money. (Case 10) 

• We want to have some return on investment, but in my mind it’s very difficult 

to quantify. We know we’ll get something out of it, but how much? How can 

you put that in dollar number? I don’t know. I doubt you can get that quantity. 

If somebody’s doing that, that’s very interesting here, how they’re doing it. 

(Case 6) 

• We have to show [ROI] or my boss would never talk to me! Of course he 

would talk to me and say, “I need ROI.” And I would say, “OK, fine.” And he 

says, “Without ROI it doesn’t even count.” So we put together ROI. I don’t 

know whether it makes any sense or not.  (Case 16) 

• If we get anything out of the research the fee is trivial. I mean we could spend 

that kind of money very quickly. (Case 2) 

Other comments from interviewees suggest a distinction between the factors that 

drive membership decisions and the benefits the organization enjoys as a result of 
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membership. More specifically, these organizations join an IUCRC mainly for strategic 

reasons that had an associated, tangible outcome. Additional benefits like networking, faculty 

consultation, and access to graduate students were nice to have but were not central concerns 

in the decision process. Consider the following comment:  

Well, of course, when you ask my boss to spend money, and my boss is the vice 

president of new business development and his boss is the president, they both sign 

off on these things, so when I ask them to spend money, they want to know what is it 

that we get out of it. And an answer like, “Well, we get to connect to other people in 

the field who are interested in it,” is insufficient. (Case 12) 

And later in the interview he added: 

And then the other constraints were… so for us one of the key factors was there 

something specific we were going to get, because there are other types of 

memberships that exit that are like “Let’s meet the potential customers” or “Let’s 

meet even our potential competitors” in a formal setting, and that we wouldn’t choose 

to join necessarily a technical program to do that. (Case 12) 

Further, to the financial sponsor its not the amount of the investment that determines 

the risk but rather the certainty of the outcome and the potential impact on the organization. 

What seems like a small membership fee can be viewed as a significant investment when the 

outcomes are uncertain or difficult to measure. Conversely, apparently big investments can 

be viewed as inconsequential when the return is much more tangible and calculable. One 

interviewee put it like this: 
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Yeah, so if I spent $200,000 on a research project, that’s not a lot of money…but I 

know what the result is. It’s very easy to justify what the end result is. It’s hard for me 

to go and justify “networking” as an end result. (Case 15)  

The above comments implicate transaction cost and strategic behavior theories as 

accurate frameworks for collaboration. Most organizations in this study appeared to engage 

in collaborative research when their investments were perceived as cost effective or could 

predictably impact organizational performance. In support, Cohen, Nelson, and Walsh (2002) 

found that firms more often engaged with public research institutions in order to address 

particular needs than to generate ideas for potential projects. Along this line, the interviews 

also uncovered several organizations that preferred one-on-one collaborations to the 

consortium format. Arguably, this preference is interwoven with the appropriation of results 

and ROI. Consider the following comments:   

• The discussion right away went to the fact that if we were to do something 

with the center, it would probably be bi-funding; in addition to being a 

member and having monies individually distributed, but that we do some 

separately-funded work that would potentially just benefit [Organization] 

alone. (Case 8) 

• We’ll we’re on the side that we’re very protective of our IP content. And 

we’re very selective of the type of work we disclose to a university… We 

never really participated to any great extent in any of the general topics [at the 

Center], mostly hold a neutral stance to all those projects… We would prefer 
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the ones which we would have a specific need, we would work directly with 

the university. (Case 10) 

Overall, the technical and financial assessments are closely related. When the IUCRC 

aligns with the short-term objectives of the organization, ROI can be estimated with some 

certainty, and the cost of membership will be less significant in the decision process. 

Conversely, with the organization is focused on long-term objectives, the ROI becomes less 

certain and the fee is more difficult to justify. The following propositions are offered.  

P19: A positive decision outcome is more likely when the center aligns with the 

organization’s short-term objectives.  

Intellectual Property Agreements. Structural characteristics of the center may 

override a favorable technical assessment. In particular, the IP agreement and the consortia 

structure of the IUCRC can be barriers to membership. The IP agreement applied to IUCRC 

members is a standard contract agreed to by all members. As a standard contract, prospective 

members have limited flexibility in negotiating contract terms.  

According to network formation thinkers, negotiation or consensus building is an 

important stage in the formation of collaborative arrangements (Olk & Earley, 1996; Ring & 

Van de Ven, 1994; Zajac & Olsen, 1993). Negotiation offers the opportunity for developing a 

shared understanding regarding uncertainties, risks, and expected outcomes. While the 

standard contract may negate opportunistic behaviors in the general member population, the 

absence of flexible contract terms can create perceptions of inequity in the arrangement. 

Consider the following interviewee responses to questions about the IP agreement.  
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• You know we are interested in being able to maintain the IP that we develop. 

That is a big concern and maybe one of the big stumbling blocks with 

becoming a member, concerns about the entanglements for IP that would be 

encountered. So yeah, that’s something that if we try to move forward and get 

support, I see that as one of the bigger issues that we might have to deal with. 

(Case 4) 

• The whole concept of IP is to give you protection so that you can put money 

into a concept or an application and develop it. And if you can’t get ownership 

of that, no businessperson is going to put money into it because they can’t 

protect their investment. So this sharing idea is not useful, at least for a 

company like ours. (Case 11) 

The notion of IP can easily become entangled with concerns on ROI and the 

appropriation of results. However, the pre-competitive nature of the IUCRC program 

precludes any certainty regarding the commercialization of results. As one interviewee noted: 

“The university research schedule is just not usable in an industry kind of environment. So 

you really have to look at it as ‘lets learn something from what’s going on here that we can 

maybe use down the road.’” (Case 2)  

Arguably, the more that organization members understand the pre-competitive nature 

of the research, the less influence IP will have in the ultimate decision. Two exceptions are 

worth noting. First, since the legal perspective on IUCRCs can vary from the R&D 

perspective, more significant participation from the legal department in the decision process 

may enhance the influence of IP on the final decision. Second, when the organization is 
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seeking IUCRC membership to address short-term or specific project objectives, the role of 

IP may become more important in the decision. The following propositions are offered.  

P20: The IP agreement will have a negative influence on the decision when the Legal 

department holds significant influence in the decision process.  

P21: The IP agreement will have a negative influence on the decision when the 

organization is seeking to achieve short-term objectives from the IUCRC.  

Consortia structure. Finally, the consortia nature of the IUCRC can serves as a 

barrier or a catalyst to a positive decision outcome. Exposure to competing organizations is a 

top-of-mind concern with product line staff and the legal department. Even R&D staff may 

be concerned about getting too close to a competitor. To some extent this may be industry-

specific; however, the interviews suggested a more general concern with competitors in 

collaborative environments. For example, a large manufacturer in aerospace commented: 

“We know where our competition is and we pretty much avoid that universe”(Case 14). A 

similar comment came from an interviewee at a medium size biotechnology organization:  

[B]ut you know we’ve had kind of a difficult time staying the course with [the 

Center] because we’re having to talk about fundamental ideas and so forth with our 

main competitor at the table, and that really has been inhibitory, extremely inhibitory, 

and I would not… I’m never going to go into another one where my major competitor 

is a participant. (Case 11) 

Competitors aside, other interviewees favored existing members as potential partners, 

though technical factors seemed to outweigh the expected value of networking. For example,  
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I mean it started as a technology transfer interest but even then I think we had a pretty 

good vision to the fact that this would introduce us to a lot of players in the field that 

we could potentially interact with. (Case 13) 

In Case 13 the organization was exploring parallel industries in order to borrow or recombine 

technologies for their own purposes, so the likelihood of connecting with future partners was 

greater than crossing paths with a direct competitor. One interviewee (Case 20) cited 

networking as the main reason for their membership. In this case, the organization was 

looking to expand their market into the US, and many potential customers were existing 

members at the IUCRC. In most cases, however, perceptions of the current members as 

friend or foe will shape decision outcomes. The following propositions are offered:  

P22: A negative decision outcome is more likely when the organization views current 

IUCRC members as competitors.  

P23: A positive decision outcome is more likely when the organization views current 

IUCRC members as potential partners.  
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METHOD  

Research Questions 

The absence of empirical work on factors within organizations that affect decisions to 

collaborate with universities presents an opportunity to explore a range of variables and 

relationships. The qualitative interviews with organizations helped to generate a host of 

propositions regarding the decision process and the factors that influence outcomes. An 

investigation into all the propositions and associated factors is not feasible in the current 

study; however, I will focus on what appear to be the most predictive of actual decision 

outcomes. In general, this stage of the research will seek to quantify aspects of the decision 

process and to uncover the unique and relative effects of variables across multiple domains of 

analysis.  

More specifically, this study will address the following research questions.  

1. How does the membership decision process unfold inside organizations, 

and to what degree does the process vary across organizations? Descriptive 

information will be provided on decision complexity, number of actors 

involved, the location of technical and financial decision makers, the level 

of support or opposition from different organizational groups, and the 

relative importance of technical and non-technical attributes of the center.   

2. To what extent do industry and organization-level variables influence 

decision outcomes in organizations considering membership in university-

based CRCs? Higher appropriability conditions are expected to correlate 

negatively with decision outcomes. R&D intensity, financial health, and 
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organization size are expected to correlate positively with decision 

outcomes.  

3. To what extent do objective and perceived CRC characteristics influence 

decision outcomes in organizations considering membership in university-

based CRCs? For objective center characteristics, it is expected that larger, 

more established, and multi-site centers will be more successful in 

generating positive decision outcomes. It is also expected that both 

perceived technical and non-technical attributes of the CRC will be 

positively related to decision outcomes, and that technical attributes (e.g., 

strategic fit) will be more strongly related to decision outcomes than non-

technical attributes (e.g., consortium format, IP agreements).  

4. To what extent do sub-organizational factors influence decision outcomes 

in organizations considering membership in university-based CRCs? Sub-

organization factors are divided into context-related and process-related 

factors. With regard to context, open innovation and absorptive capacity are 

expected to correlate positively with decision outcomes. Further, it is 

expected that organizations with a particular technical need and 

organizations with a past relationship with the center will be more likely to 

reach a positive decision outcome. Certain factors related to the decision 

process are expected to produce a negative decision outcome. Specifically, 

decision complexity (e.g., number and diversity of stakeholders) and 

opposition to the CRC are expected to correlate negatively with decision 
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outcomes. Conversely, a positive decision outcome is more likely when the 

idea of joining comes from the organization (rather than the CRC) and 

when a champion emerges in the decision process.   

5. To what extent do individual factors influence decision outcomes in 

organizations considering membership in university-based CRCs? Several 

factors at the individual level are expected to correlate with the decision 

outcome. These include the participant’s own recommendation regarding 

membership, the participant’s experience, role orientation (i.e., internal or 

external job focus), management level and department location.   

6. To what extent do regression models containing variables from multiple 

domains better explain decision outcomes compared to single domain 

models?  Previous research has tended to focus on a single level of analysis 

or a single domain of variables. More likely, decision outcomes are 

influenced by variables at multiple levels, including organizational, sub-

organizational, individual, and CRC-related variables. The variance 

accounted for by any single domain could be increased by incorporating 

variables from other domains.  

7. To further explore the relationships among variables and constructs, a path 

model will be tested for fit with the data. Both the participants’ 

recommendation and the organizations’ final decision will serve as 

outcomes in the model. The participants’ recommendation will also serve as 

a predictor of the organizations’ decision.  
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Research Design 

This is a cross-sectional predictive study on organizations that recently made a 

decision regarding membership in a university-based CRC. The primary dependent variable 

is the organizations’ decision to accept or decline membership. Data were gathered primarily 

through a self-administered web-based survey with organization contacts. Secondary data 

regarding CRC characteristics were pulled from CRC program archive databases.   

Population  

The National Science Foundation (NSF) Industry-University Cooperative Research 

Center (IUCRC) program represents a segment of a much larger population of industry-

university (IU) research transactions. Hall (2004) described four unique categories of 

industry support for university research. First, industry supports individual faculty 

researchers through grants or consulting arrangements. Such interactions are often informal. 

In the second category are formal, collaborative projects involving a university and one or 

more industrial firms. The ATP program studied by Hall et al. (2001) constitutes one 

example. The third category is large, university-based R&D labs not affiliated with any 

federal funding programs but involving multiple industry members. Hall referenced the 

Stanford Center for Integrated Sciences as an example. IUCRCs, ERCs, and other federally 

supported programs comprise the fourth category.  

The diversity of IU linkages has likely precluded efforts for a systematic study of 

their overall frequency. Cohen, Florida, and Goe (1994) examined formal linkages like those 

in categories three and four above, and identified over 1000 such linkages in 1990. Further 

and more recently, the 2006 publication of the Research Centers and Services Directory 
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listed over 14,000 university-based and non-profit research centers in North America. 

Linkage mechanisms like the IUCRC program serve as a primary funding channel for 

industry support of university research (Gray, 1998). Results from this study could be 

extended to this larger population of the IU linkages.  

Sampling Frame  

The sample for this study was drawn from the NSF IUCRC program. The IUCRC 

program has been an active and successful linking mechanism for industry and universities 

since the early 1980s. According to Gray (1998), by 1997 more than 80 universities were 

participating through 55 IUCRCs, working with 700 industry members. More recent numbers 

show little variation. Gray and McGowen (2008) reported 34 active centers and three newly 

formed centers, represented by a total of 84 universities.  Further, the program boasts over 

600 memberships from industry and government agencies, with NSF funding of roughly 

$6.7M and industrial funding of nearly $26M. Data from preceding years indicate stable 

industry and university involvement levels (e.g., Schneider, Rivers, & Gray, 2006; Gray & 

Rivers, 2007a).  

According to Gray and Rivers (2007b), large (>500 employees) industrial 

organizations accounted for 58% of memberships in the program during the 2005-2006 fiscal 

year. Smaller industrial organizations accounted for 19%, and US federal government 

agencies accounted for 11% of memberships. Local government, non-profit agencies, and 

other institutions held the balance of memberships. Six hundred sixty-one memberships were 

reported in that fiscal year, and these were held by 478 unique organizations; several 

organizations held multiple memberships, typically in different IUCRCs. These organizations 
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are often large, multinational firms with multiple and diverse technology divisions, each 

conducting their own research.   

Gray (1998) described the IUCRC as a boundary spanning structure that operates 

independently of academic departments. Further, the IUCRC can be considered a social 

technology, in that the structure and operating procedures are replicable and consistently 

applied. In this sense, the member experience is generally comparable across IUCRCs. Each 

IUCRC consists of a director, an industrial advisory board (or IAB) comprised of member 

organizations, a standard member agreement, and established protocols for meetings and 

research project selection.  

Procedures 

A two-stage sampling approach was followed in this study. First, IUCRC directors 

were approached for contact information on organizations recently recruited for membership 

in the IUCRC. In the second stage the organization contacts were invited to participate in an 

online survey. The procedures for these two stages are outlined in this section.  

Centers and Sites 

 
The IUCRC program evaluation is managed through the North Carolina State 

University Psychology department, and is under the direction of Dr. Denis Gray. A list of 

active, new, and recently retired IUCRCs and directors was compiled through archive records 

at NC State University (e.g., Gray & McGowen, 2008; Schneider, et al., 2006; Gray & 

Rivers, 2007a) and through discussion with the NSF program director and the program 

evaluator. Ultimately, the sample included 34 active centers, five newly formed centers, and 
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nine retired centers. Among these 48 centers, 33 were identified as spanning multiple 

universities or sites, and 15 included a single university. Multiple university IUCRCs have a 

center director at the primary university site and a co-director at each of the other university 

sites. 

Several steps were taken to encourage participation among center and site directors. 

First, the NSF program director’s office sent an email to IUCRC directors introducing the 

study and encouraging participation (See Exhibit 1 in Appendix B). I then contacted IUCRC 

directors with a standard email invitation signed by Dr. Denis Gray (See Exhibit 2 in 

Appendix B). Subsequent email reminders were sent to directors who did not respond to the 

original invitation. In addition, Dr. Denis Gray conducted informal phone calls and emails to 

encourage participation.  

IUCRC directors were asked to provide contact information on all those organizations 

that either joined or did not join the IUCRC during the preceding two-year period. Directors 

were informed that only those organizations they approved for inclusion would be invited to 

participate. The purpose of gathering information on all recruited organizations was to 

construct a sample frame for the study and subsequently gauge sample representation. 

However, many directors were protective of their contact information for organizations that 

either did not join or remained undecided about joining the IUCRC. In these cases, directors 

believed disclosing the information could threaten future recruiting opportunities.  

A total of 109 center and site directors were invited to take part in the study. Twenty-

nine directors opted to participate (a 26.6% response rate among directors), representing 24 

IUCRCs (a 50% response rate among the 48 centers). The participation rate was lowest for 
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retired centers (22.2%) and comparable between multiple university (51.5%) and single 

university (46.7%) IUCRCs. Table A10 in the Appendix contains IUCRC participation rates 

by program status and by university involvement. 

Organization Contacts 

Participating IUCRC directors provided email contact information for 281 

organizations recently recruited for IUCRC membership. Among the organizations provided 

by directors 162 were reported to have joined the IUCRC program and 119 to have not 

joined. Twenty-five emails (9%) generated delivery failure messages; another 26 

organization contacts were not eligible for participation based on center director instructions. 

Ultimately, directors provided useable contact information for 227 organization 

representatives.  

Several steps were taken to encourage participation among the organization contacts. 

First, participating IUCRC directors were asked to introduce the study to their contacts via a 

short email notification (See Exhibit 3 in Appendix B). The letter briefly described the study 

and encouraged organization participation. Next, I sent to the organization contacts a formal 

invitation with a link to the survey, typically within one to three days of the IUCRC directors 

email alert.  The survey invitation cited the name of the IUCRC and the name of the director 

who provided the contact information. See Exhibit 4 in Appendix B for a copy of the study 

invitation.  Reminder invitations were sent every two weeks to prospective participants who 

had not yet responded. The number of reminders sent ranged from two to four, depending on 

when the initial invitations were launched relative to the closing of data collection. The final 

reminder invitation was addressed from the Dissertation Committee Chair and emphasized 
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the study’s combined academic (i.e., a student’s dissertation research) and practical 

implications, in hope of appealing to a philanthropic audience. See Exhibit 5 in Appendix B 

for the specific text.  

To further encourage participation, two incentives were offered. Participants could 

opt to receive a summary report of the survey responses. In addition, participants could 

submit their name for a random drawing for an Apple iPod nano (8gb, valued at $200) or a 

$200 donation in their name to a charity of their choosing. The extended nature of the data 

collection process spurred the development of a preliminary report of results at roughly the 

mid-point of the five-month fielding process. Participants who opted to receive the report 

were sent an email notification with a link to the report. Further, the preliminary report was 

made available immediately to later participants upon submitting the survey. At the close of 

data collection a final notice was sent to all participants regarding the summary report and 

the selection of an undisclosed winner of the random drawing (See Exhibit 6 in Appendix B).  

The survey itself was also designed to increase participation rates. First, responses 

were kept anonymous. Invitations to organization contacts emphasized the anonymity of their 

organization and their individual responses. Second, the survey length was restricted to 10-12 

minutes in length.  Third, participants were given an option to complete the survey form 

using paper and pencil, accessible through a website referenced in the survey invitations. 

Finally, the online survey form was branded with the NC State University logo and colors to 

emphasize the academic nature of the research.  

To qualify for the survey participants had to report at least a moderate level of 

involvement in the IUCRC membership decision. Both the Feller et al. (2002) study and the 
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qualitative interviews in the present study identified multiple stakeholders in the decision 

process with varying degrees of involvement. More than 80% of participants reported to be 

involved in the decision to a Great or Very Great Extent. Further, just 14.4% of participants 

reported that their organization made the membership decision more than 2 years ago. This 

minimized threats from retrospective accounts identified in other studies (e.g., Doz et al., 

2000).   

Response rates approximated previous research with comparable sample frames. 

Santoro and Chakrabarti (2001) surveyed industry members of NSF-supported ERCs, 

IUCRCS, and non-NSF supported CRCs and received a response rate of 48%. Feller et al. 

(2002) surveyed member firms at NSF-supported ERCs and received a 71% response rate. 

Adams et al. (2001) offered a benchmark for response rates among non-member firms. The 

authors solicited a sample of industry research laboratories and received a 37% response rate. 

Adams and colleagues were not aware of firm membership at the time of survey 

administration. No other studies in this area have surveyed organizations that were not 

currently members of a university-based CRC.  

The present study achieved an overall response rate of 52%, though 20 participants 

failed to completed the survey either due to inadequate involvement in the decision process 

or due to fatigue or time constraints. As a result, the study realized an effective response rate 

of 43%. Not surprising, current IUCRC members provided a 49% effective response rate, 

while non-members provided a 33% effective response rate. Table A11 shows response rates 

for IUCRC members, non-members and overall. Lower response rates from non-members 

combined with a general reluctance among CRC directors to disclose non-member contact 
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information likely resulted in sample bias (Groves, Fowler, Couper, Lepkowski, Singer, & 

Tourangeau, 2004). Extending the sample data to the broader non-member population should 

be performed with caution. 

Because IUCRC directors were reluctant to share all organizations that they 

approached for membership over the preceding two years, the representation of the sample to 

the recruiting population is unknown. However, member organization data are available 

through IUCRC program databases. Table A12 compares the proportion of responding 

members reporting private sector and public sector affiliation with proportions available from 

the IUCRC database (Gray & Rivers, 2007b). The sample distribution for member 

organization did not vary significantly from the expected distribution: χ2 (6, n=68) = 3.54, p 

=.739.  

 Measures   

This section outlines the variable and factor measures incorporated into the survey. A 

copy of the survey form can be found in Appendix C. Four IUCRC member organization 

representatives reviewed the initial draft of the survey form and provided comments on 

length and understandability. The final version of the survey form was administered through 

an online survey application. Soft copies were available for download for those preferring to 

complete a paper copy. All responses were submitted online.   

Several item batteries were included in the questionnaire. Both confirmatory and 

exploratory factor analyses were conducted to gain parsimony in the data prior to analysis. 

The choice of the statistical method applied depended on the extent to which the scale 
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development followed closely the available literature or a well-defined construct. Item 

batteries for which confirmatory factor analysis seemed most appropriate included the 

perceived strategic fit of the CRC’s research, decision complexity, open innovation, and 

absorptive capacity. Item batteries for which exploratory factor analysis seemed most 

appropriate included perceived technical and non-technical attributes of the CRC, as well as 

the participants’ role responsibilities. Factor analysis results and subsequent scale reliabilities 

are reported throughout the following sections.  

Outcome Measures 

Membership status 

The survey of center directors’ marketing and recruiting practices, as well as 

relationship marketing literature, suggests that IUCRC membership decisions are not 

necessarily black and white. More specifically, center directors on average indicate that more 

than half of pursued organizations remain undecided about membership, and marketing 

models posit a dormancy state in relationships (Batonda & Perry, 2003). In this regard, two 

dependent variables were incorporated into the survey form. The first measure (Q7 in the 

survey) asked simply: What did your organization decide regarding membership in the 

center? Response options were either “Decided NOT to join, or remain undecided” or 

“Decided to join the center.”  Twenty-nine participants reported that their organization 

decided not to join the IUCRC; 68 reported to have joined the IUCRC. This served as the 

main outcome in the analysis, and is labeled DV_dec.  

The second outcome measure (Q8) asked for more explicit feedback from 

organizations that reported to not join the center. These participants were asked whether their 
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organization has no future intention of joining, might consider joining under different 

circumstances, or will seriously consider joining during the next budget cycle. Responses 

were combined with DV_dec to generate a four-level, ordinal outcome measure (DV_dec2) 

ranging from 1 “No future intention of joining” to 4 “Decided to join the center.” Table A13 

contains frequency counts and percentages for these outcome measures.  

Participant Recommendation  

In 82.5% of cases the participant reported to be involved in the decision process to a 

great or very great extent. Further, in 87% of cases the participant reported to be the primary 

liaison with the center during the decision process (Q13 in the survey). Among the 73 cases 

in which an organization champion was reported to emerge for the center (Q14), in 60 cases 

(82%) the participant fulfilled the role of champion. These data suggest the participant played 

an integral role in the decision process, and as such his or her recommendation regarding 

membership would likely influence the decision outcome.   

However, the commitment to the center demonstrated by the participant is likely a 

matter of degree. On a similar construct, Howell et al. (2005) offered a product champion 

scale to reflect what the authors call “degrees of championship” (p 644). While the 

participant may or may not emerge as champion, the intensity of his or her initial 

recommendation may sway subsequent decision points. Participants were asked to rate their 

initial recommendation along a short scale of increasing commitment to the center (Q9). 

Responses ranged from 1 “We not join” to 4 “We definitely join” the center. The participant 

recommendation regarding membership serves as both an outcome of the initial assessment 

and as a predictor on the organization’s ultimate decision regarding membership. This 
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outcome is labeled DV_rec in the analysis. Table A13 contains frequency counts and 

percentages on the participant recommendation.   

Control Measures 

Industry appropriability  

Weak appropriability conditions have been linked to higher rates of R&D consortia 

formation (Cohen & Levinthal, 1990; Sakakibara, 2000; Hayton, et al., in press). Teece 

(1986) described appropriability as a condition of the environment that governs the ability of 

a firm to generate profits from its innovations. Further, environments can range from weak to 

tight appropriability conditions. Under weak appropriability conditions patented technologies 

are extremely difficult to protect. Following Sakakibara (2002), participants who reported to 

their organization to operate in the private sector were asked to rate on a five-point scale the 

effectiveness of patents to protect their organization’s process (Q35a in the survey) and 

product (Q35b) innovations. These two items were combined to form an appropriability scale 

(IND_app) with acceptable reliability (alpha = .78). Table A14 contains descriptive 

information.  

Operating Sector 

Participants were asked to identify the sector in which their organization had primary 

operations (Q32). The sample skewed toward the private sector, with just 15 participants 

reporting operations in the public sector. For analysis, this variable was recoded to assess the 

influence of public sector operations on the membership decision (IND_pub). Cases 

identified as operating in the public sector were coded as 1; all others coded as 0. Table A15 

contains descriptive information for the original and recoded variable.  
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Participants reporting to operate in the private sector were asked for more specific 

sector information (Q33). A majority (53 of 76, or 70%) reported to operate in the 

manufacturing sector. Twelve participants (16% of private sector participants) reported to 

operate in the Professional, Scientific, and Technical Services sector. Between one and four 

participants cited one of four other sectors, including Utilities (1.3%), Construction (3.9%), 

Transportation and Warehousing (5.3%), and Information (3.9%). To maintain adequate 

sample size for analysis, this variable was combined with IND_pub to assess the influence of 

the manufacturing sector on the membership decision (IND_manu). Cases identified as 

operating in the manufacturing sector were coded as 1; all other cases were coded as 0. Table 

A15 contains descriptive information for the original and the recoded variable.  

R&D intensity 

R&D intensity is defined as R&D expenditures as a proportion of sales (e.g., Cohen 

& Levinthal, 1990; Sakakibara, 2000; Laursen & Salter, 2004, 2006). Participants who 

reported to work in organizations operating in the private sector were asked for the 

percentage of organization revenue invested back into R&D (Q36 in the survey). This 

variable was presented as optional to participants, given the potential sensitivity of the 

information. Sixty-two participants provided R&D intensity information (mean = 11.4%, 

stdev = 15.5). Table A16 contains descriptive information for the R&D intensity variable, 

labeled as ORG_rdin for the analysis.  

Financial Health  

Hayton et al. (in press) found that organizations that were experiencing improved 

financial performance, as measured by earnings-per-share or ROI, were more likely to join 
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industry consortia. Organizations expecting a decline in performance were also more likely 

to join an industry consortium. Participants were asked to rate the financial conditions in 

their organization at the time of the membership decision (Q38 in the survey). Responses 

were recorded along a five-point scale from ‘very unfavorable’ (1) to ‘very favorable’ (5). 

Table A16 contains descriptive information for the financial health variable, labeled as 

ORG_fin for the analysis.   

Organization size 

Feller et al (2002) uncovered issues in using firm size as a control variable. The 

authors found that decisions regarding ERC involvement could be made at the divisional 

level rather than the organization-level. To address issues raised by Feller et al. (2002), the 

term organization was operationalized in the survey as “a distinct operating entity with its 

own strategy, objectives and market competitors.” Following Hayton et al. (in press), the 

number of employees was be used to represent organization size. Participants were asked to 

select a range of employee counts that best reflected the size of their organization (Q31 in the 

survey). For the analysis, responses were collapsed into small organizations (less than 500 

employees) and large organizations. This variable was labeled ORG_size. Descriptive 

information is reported in Table A17.  

Center Characteristics Measures 

Center characteristics are divided into two domains: objective and perceived. 

Objective characteristics variables were derived from secondary data sources and include 

such aspects of an IUCRC as maturity, structure, and size. Perceived characteristics include 

both technical and non-technical aspects of an IUCRC, and indeed are likely relative to the 



 

 

109

recruited organization. Technical aspects regard aspects of the IUCRC research program and 

its alignment with the organization’s own research or technology roadmap. Non-technical 

aspects pertain to factors that complement the research program (e.g., the IP agreement) or 

provide auxiliary benefits to member organizations (e.g., access to students for recruitment). 

Objective characteristics are discussed briefly first, followed by the perceived strategic fit of 

the center’s research program, the perceived technical attributes and non-technical attributes 

of the IUCRC.  

Objective Center Characteristics  

Secondary data on center characteristics were available from IUCRC program 

evaluation archive reports (Gray & McGowen, 2008, 2009; Gray & Rivers, 2007a). 

Participants were asked to identify the particular IUCRC under membership consideration, 

by selecting from a list of participating centers. To aid participants, the center name and 

center director who provided the contact information were referenced in the study invitation. 

Two dichotomous variables and five continuous variables were appended to the survey 

responses. The dichotomous variables included a center age and a center structure variable. 

The center age variable (labeled CO_new) distinguished between newly established centers, 

coded as 1, and existing centers, coded as 0.  Center structure (CO_multi) separated centers 

spanning multiple university sites, coded as 1, from single university sites, coded as 0.  

Four of the five continuous variables were effectively proxies for center size: total 

funding (CO_fund), student count (CO_stds), staff count (CO_staff), and member count 

(CO_mbrs). The final continuous variable was the primary membership fee (CO_pfee) 

ascribed to IUCRC membership. Several IUCRCs offer a tiered membership fee, with the 
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primary fee associated with full membership benefits, and lower priced secondary and 

tertiary fees offering limited access to and involvement in center operations. Since these 

variables come from annual program surveys, data were not available for newly established 

centers. Further, centers that retired from the IUCRC program but continued operations were 

not required to report operational statistics. Where data were not available, efforts were made 

to contact CRC directors for estimated statistics on these variables. Table A18 shows 

descriptive statistics for the objective CRC characteristics.   

Perceived Strategic Fit of Research  

Both the survey with CRC directors and the organization interviews identified 

strategic alignment between the CRC’s research program and the organization as important 

to the membership decision. Participants were asked to rate the alignment of the center’s 

research program with regard to the organization’s long-term objectives, short-term 

objectives, core technologies, and non-core technologies (Q16a-Q16d in the survey). These 

items incorporated a five-point response scale ranging from 1 “Not at all” to 5 “Very great 

extent.”  Participants were also asked to rate the extent to which they recognized a clear 

return on their investment from a membership in the center (Q17). Together, these five items 

comprised a scale of strategic fit of the center’s research program with the organization’s 

research needs.  

Table A19 contains means, standard deviations and inter-item correlations for the five 

items within the proposed strategic fit scale. Confirmatory Factor Analysis (CFA) was run 

using AMOS 16.0 (Arbuckle, 2007) to test whether the data fit a single factor model. Cut-off 

values offered by Hu and Bentler (1999) were used to assess model fit. The results indicated 
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a good fitting model: (χ2 (5, n=97) = 4.12, p =.532; TLI = 1.02; CFI = 1.00; RMSEA = .00). 

Table A20 provides a summary of the parameter estimates for the final solution. The five 

items were summed to form the strategic fit scale (CP_sfit) with a mean of 14.90 and 

standard deviation of 3.71. Scale reliability was acceptable (alpha = .75).  Descriptive 

statistics and reliabilities for the various scales used in this study can be found in Table A21.  

Perceptions of Center Attributes   

 The survey with center directors and the organization interviews identified both 

technical and non-technical attributes of the center that may affect organizations’ decisions to 

join a CRC. Further, empirical work by Santoro and Chakrabarti (2001) and Feller et al. 

(2002) addressed similar CRC attributes. Participants were asked to rate their organization’s 

evaluation of the both technical (Q19a-Q19e in the survey) and non-technical (Q20a-Q20g) 

attributes of the center. An example of a technical attribute is “Opportunity to strengthen 

skills & knowledge in the technology area.” An example of a non-technical attribute is “The 

potential for interaction with partners or customers.” All attribute ratings incorporated a 

seven-point scale ranging from 1 a “Very negative” to 7 a “Very positive” evaluation with 

“No or Neutral evaluation” serving as the middle point. This middle point provided an option 

for organizations that ignored or had limited interest in certain center attributes.  

Table A22 contains means, standard deviations and inter-item correlations for the five 

items addressing CRC technical attributes. In the absence of a theoretical foundation for both 

the technical and non-technical attribute batteries, Exploratory Factor Analysis (EFA) was 

conducted using SPSS 16.0 (SPSS Inc.).  The analysis employed a VARIMAX rotation and 

also the Principal Axis Factoring option, which uses the squared multiple correlation 
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coefficients for the initial communality estimates. Decision rules for the number of factors to 

retain included Kaiser’s criterion together with Catell’s scree plot and a qualitative 

assessment of the variance explained by each factor (e.g., Tinsley and Tinsley, 1987). 

Ultimately, the five items loaded onto a single factor that explained 51% of total variance. 

Final communality estimates, factor loadings, and the eigenvalues can be found in Table 

A23. The five items were summed to form the technical attributes scale (CP_tech) with a 

mean of 27.82 and standard deviation of 4.44. Scale reliability was acceptable at (alpha = 

.83). 

Table A24 contains means, standard deviations and inter-item correlations for the 

seven items addressing CRC non-technical attributes. The same data reduction approach used 

with the technical attributes (i.e., EFA) was employed here. Several attempts at different 

factor solutions could not yield a simple structure (e.g., Hatcher, 1994). Table A25 shows the 

3-factor solution with items 20b and 20g with notable loadings on multiple factors. Based on 

these results, the seven items within the non-technical battery were treated as separate 

indicators in the analysis. These indicators included the perceived influence of: the IP 

agreement (CP_IP); the potential to interact with competitors (CP_comp) or customers 

(CP_cust); the membership fee amount (CP_fee); the proximity of the center to the 

organization (CP_prox); the ability to recruit center students (CP_recr); and the financial 

leverage associated with the fee (CP_levg).  

Sub-organizational Measures  

I considered sub-organizational measures to be those characterizing particular units or 

processes within a larger organizational entity. I categorized these measures into two types: 
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process and context. The process measures centered aspects of the decision-making routine, 

including the complexity of the process, the influence of the budget planning cycle, the 

number of individuals involved, the presence of a champion for (or opposition to) CRC 

membership, and whether the organization (rather than the CRC) prompted the membership 

decision. The letters “SP” precede variable labels for measures addressing sub-organizational 

process. The context measures addressed elements of the environment in which the decision 

process unfolded. These included open innovation, the organization’s absorptive capacity, 

whether the organization had a specific technical need to be addressed, and whether the 

organization was interested in applied, basic or development-oriented research from the 

CRC. These labels are preceded with “SC” to denote their sub-organizational context 

domain.   

Decision Complexity 

Organization interviews suggested significant variation in the number of organization 

members involved in the decision, and in the formality of the decision process itself. Since 

decision complexity can derive from multiple facets of the process, participants were asked 

to rate the extent to which each of several statements described their organization’s decision 

process regarding center membership (Q21a – Q21d in the survey). Responses were recorded 

along a five-point scale ranging from “Little/no extent” (1) to “Very great extent” (5).  

Table A26 contains means, standard deviations and inter-item correlations for the 

four items addressing the decision complexity. CFA was run using AMOS 16.0 (Arbuckle, 

2007) to test whether the data fit a single factor model. Cut-off values offered by Hu and 

Bentler (1999) were used to assess model fit. The results indicated a poor fitting model: [χ2 
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(2, n=97) = 3.31, p =.191; TLI = .82; CFI = .94; RMSEA = .08]. Since the decision 

complexity battery was not scalable, each item was treated as a separate indicator. These 

indicators include: multiple or escalating levels to reach a decision (SP_dlvl); obtaining 

funding from multiple departments or budgets (SP_dbgts); a primary focus on demonstrating 

ROI (SP_droi); and competition for funding from other individuals or groups in your 

organization (SP_dcomp).  

Budget Timing 

The organization interviews suggested that budget planning could impact decision 

outcomes. Specifically, if the decision is made prior to budget planning, the organization can 

allocate funds in advance. However, when the decision occurs after budget planning the 

liaison or champion for the center may have a difficult time re-allocating funds and resources 

for membership. Participants were asked the rate the extent to which the organization’s 

budget planning cycle influenced the membership decision (Q18 in the survey). Responses 

were reported on a five-point scale ranging from “Little/no extent” (1) to “Very great extent” 

(5). The item received a mean rating of 2.56 and standard deviation of 1.32. This variable 

was coded as SP_btime for the analysis.  

Champions and Antagonists 

Markham and colleagues (1991) examined champions and antagonists for R&D 

projects, and found these roles could emerge in either different or common functional areas. 

Question 14 asked whether a champion for the center had emerged during the decision 

process, and question 25 in the survey asked whether anyone involved in the decision process 

opposed membership in the center. Responses were coded as “1” in cases where a champion 
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(or opposition) emerged and “0” otherwise. These variables were labeled SP_cham and 

SP_opp for the analysis. Participants were provided with operational definitions of champion 

and opposition based on those used by Markham et al. Specifically, a champion is defined as 

“an individual who strongly advocated the center and generated positive support in the face 

of organization neutrality or opposition.” The definition of opposition followed that of 

Markham’s and colleagues’ antagonist: “an individual strongly opposed to the center and 

generated negative feelings about it, even in the face of support from other individuals or 

groups.”  

In addition, participants were asked for more information about any opposition to 

center membership. Those who reported opposition were asked from which departments the 

opposition emerged (Q26) and whether the opposing departments held budgetary influence 

over the decision (Q27). Table A27 contains frequency counts and percents for the champion 

and opposition items.  

Other Decision Process measures 

Two other items regarding the decision process were included in the survey, each 

operating as a separate indicator. Participants were asked to report the number of individuals 

who had at least some influence in the decision process (Q22). Responses ranged from one to 

14, with a mean report of 4.39 individuals and standard deviation of 2.36. For the analysis 

this variable is labeled SP_nbr. Also, question 11 asked who initiated the idea of the 

organization joining the IUCRC. Response options included various organization members 

(e.g., the participant, a higher level manager), a strategic partner or customer, or someone at 

the center or affiliated university. Responses were re-coded as “1” if the idea was initiated by 
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someone in the organization or by a strategic partner, and “0” if the center initiated the idea.  

This variable is labeled SP_orgin. Table A28 contains frequency counts and percentages for 

these other decision process variables.   

Open Innovation 

According to Chesbrough (2003), an open innovation model incorporates policies that 

promote or encourage exchanges with the external environment, as well as dedicated 

positions for exploiting external knowledge sources. The interviews with organization 

representatives identified funding practices that could work for or against the IUCRC seeking 

organization membership. Participants were asked to rate the extent to which each of five 

statements described their organization’s innovation-related policies and practices (Q29a – 

Q29e in the survey).  Responses were recorded along a five-point scale ranging from 

“Little/no extent” (1) to “Very great extent” (5).  

Table A29 contains means, standard deviations and inter-item correlations for the five 

items within the proposed open innovation scale. Confirmatory Factor Analysis was run 

using AMOS 16.0 (Arbuckle, 2007) to test whether the data fit a single factor model. Cut-off 

values offered by Hu and Bentler (1999) were used to assess model fit. The initial results 

indicated a poor fitting model: (χ2 (5, n=97) = 11.40, p =.045; TLI = .83; CFI = .92; RMSEA 

= .12). Modification indices produced by AMOS suggested correlated error terms for Q29e 

with Q29d, and Q29e with Q29a. A second model was run without the inclusion of Q29e. 

The results showed a good fitting model: (χ2 (2, n=97) = 0.05, p =.977; TLI = 1.10; CFI = 

1.00; RMSEA = .00). Comparison of the two models indicates a significant improvement in 

model fit: [χ2 (df=3) = 11.35, p =.003]. Table A30 provides a summary of the parameter 
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estimates for the final solution. The four items were summed to form the open innovation 

scale (SC_open) with a mean of 13.47 and standard deviation of 3.19. Scale reliability was 

acceptable at (alpha = .69).  See Table A21 for descriptive statistics and reliabilities for the 

various scales used in this study. The item removed from the second model (Q29e) served as 

a separate indicator in the analysis, and was labeled SC_grp. This item asked participants to 

rate the extent to which “We have an individual or group dedicated to managing external 

research partners.”  Descriptive statistics can be found in Table A29.  

Absorptive Capacity 

Cohen and Levinthal (1990) defined absorptive capacity as an organization’s ability 

to recognize, assimilate, and realize commercial value from new information. The interviews 

with organization representatives identified absorptive capacity as a barrier to membership 

for at least one organization. Koput (1997) argued that an organization’s ability to capitalize 

on new ideas and information is in part dependent on how the organization allocates 

attention. Specifically, too many ideas can limit the attention to any single one, and too few 

ideas to justify any reasonable attention. Further, ideas may simply emerge at the wrong 

time. Three items addressed the construct of absorptive capacity (Q30a – Q30c in the 

survey). All items use a five-point scale ranging from “Little or no extent” (1) to a “Very 

great extent” (5).  

Since three items comprise a just-identified model, CFA would not provide an 

adequate test of scalability. Exploratory Factor Analysis was run on the three items to assess 

common variance. The single factor solution explained 38.3% of common variance. Further, 

the three items as a possible scale showed reliability below acceptable threshold (alpha = 
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.56). Due to low common variance and reliability, these three items were incorporated in the 

analysis as separate indicators. The items addressed the extent to which: staff had technical 

expertise to transfer and exploit center research (SC_acexp); staff had time available to be 

involved in the center (SC_actim); and there was interest in pursuing external sources to meet 

research needs (SC_acint). Table A31 contains descriptive statistics and inter-item 

correlations for the three items.  

Research Needs 

The organization interviews suggested that the ability to link the center’s research to a 

specific need at the organization offered a tangible return on investment to the organization. 

Arguably, organization’s that consider membership in a CRC in the context of a particular 

research need or problem will be more likely to reach a positive decision outcome. Further, 

such proactive search strategies can indicate an open innovation model at the organization 

(Laursen & Salter, 2006). Participants were asked directly whether they had a particular 

research need or problem for which the center was being considered (Q12 in the survey). 

Responses were coded as “1” to reflect the presence of a specific research need and “0” 

otherwise. Frequency counts and percentages appear in Table A32. This variable was labeled 

SC_need for the analysis.  

Regarding types of research, Tushman (1977) used four research categories in his 

study on boundary spanning roles: Basic Research, Applied Research, Development, and 

Technical Services. These categories are closely reflected in the more current Survey of 

Industrial Research and Development (Economics and Statistics Administration, 2006), 

though Technical Services is not used; rather, this category appears to be incorporated into 
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the Development category. Participants were asked which of three categories best reflects 

their primary research need when considering center membership (Q15 in the survey): basic 

research, applied research, or development. Definitions of each category were included in the 

survey form, and were derived from the Industrial Research and Development Survey. Table 

A32 contains frequency counts and percentages for different response options. The responses 

were re-ordered to reflect increasing levels of commercial interest, from basic, to 

development, to applied research. This variable was labeled SC_type for the analysis.  

Past Relationship with Center 

Theories on network formation processes and organization networks posit the 

importance of previous relationship in collaborative engagements (e.g., Powell et al., 1996; 

Ring & Van de Ven, 1994). Further, several of the interviewed organizations had previously 

held membership in the IUCRC. Participants were asked to select from a list the option that 

best described their organization’s relationship with the center or its researchers prior to 

considering membership (Q10 in the survey). Five options were presented in increasing order 

of intensity, ranging from unaware of the center or its researchers (1) to previous members of 

the center (5).  This variable was labeled SC_past for the analysis.  Frequency counts and 

percents appear in Table A32.  

Individual-level Measures  

Role Characteristics 

While the gatekeeper monitors the external environment for information and 

technologies relevant to organization needs (e.g., Keller & Holland, 1975), the organization 

liaison bridges the boundaries between organizational subunits (e.g., Tushman, 1977). 
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Tushman suggested these boundary spanning roles “evolve to deal with the difficulties of 

gathering and diffusing information across organizational boundaries” (p 593). Arguably, the 

attention allotted to boundary spanning activities can influence the effectiveness of these 

roles to the organization. For example, gatekeepers that dedicate significant attention to 

monitoring the environment will be more readily able to identify opportunities than those 

dedicating less attention.  

In addition, the organization interviews uncovered the importance of the champion in 

the decision process. Previous studies support the importance of product champions (Schon, 

1963; Chakrabarti, 1974), and more recently the importance of IU relationship champions 

within the organization (Santoro & Chakrabarti, 2001). In developing a championship scale, 

Howell and colleagues (2005) identified three general facets of champion behaviors: 

expressing enthusiasm and confidence, persisting under adversity, and getting the right 

people involved.  

Participants were asked to rate the extent of importance of various gatekeeper, liaison, 

and champion behaviors to the performance of their organization roles. Three items focused 

on monitoring the external environment (i.e., Gatekeeper behaviors, Q41a – Q41c in the 

survey); two items focused on internal boundary spanning (i.e., liaison roles, Q41d – A41e) 

and three items were based on the champion behaviors (Q41f – Q41h) identified by Howell 

and colleagues (2005).  All items use a five-point scale ranging from “Little or no extent” (1) 

to a “Very great extent” (5). 

Table A33 contains means, standard deviations, and inter-item correlations for the 

eight items address the different organizational role behaviors. To test whether the item 
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battery represented a three-factor solution, Exploratory Factor Analysis (EFA) was 

conducted using SPSS 16.0 (SPSS Inc.).  The analysis employed the Principal Axis Factoring 

option and a VARIMAX rotation. Using an eigenvalue cut-off of 1.0 the EFA arrived at a 

three-factor solution that aligned with the intended gatekeeper, liaison, and champion scales. 

Thee solution explained 68.2% of total variance. Final communality estimates, factor 

loadings, and the eigenvalues can be found in Table A34. Responses to items Q41f, Q41g, 

and Q41h were summed to form a champion scale (ID_rcha) with a mean of 10.43 and 

standard deviation of 3.09. Responses to items Q41a, Q41b, and Q41c were summed to form 

a gatekeeper scale (ID_rgate) with a mean of 9.98 and standard deviation of 2.44. Responses 

to items Q41d and Q41e were summed to form an organization liaison scale (ID_rlia) with a 

mean of 7.09 and standard deviation of 2.07. Table A35 contains correlations among the 

three factors along with scale reliability coefficients.  

Participants’ Experience and Authority  

In addition to these role behaviors, participants were asked for the following 

information: years in their current job (Q40a in the survey); years in the organization (Q40b); 

years in technology area (Q40c); their management level (Q39); and their financial decision 

authority with regard to the membership decision (Q23). Table A36 contains descriptive 

statistics and analysis codes for participants’ years of experience. Table A37 displays 

frequency counts and percentages for the participants’ management level and financial 

authority. Participants’ management level (Q39) was recoded in high-level managers (coded 

as “1”), including those who designated themselves as ‘manager of managers’ or ‘executive 

or chief officer,’ and lower level decision makers (coded as “0”). Participants’ financial 
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authority (Q23) was recoded as “1” in cases where the participant had financial authority on 

CRC membership and “0” in all other cases.    

Other Participant Characteristics  

In addition to the variables and factors described above, several other questions were 

asked to better understand how the decision process unfolds within organizations. 

Participants were asked for their location within the organization at the time of the decision 

(Q37).  This question allowed for multiple responses (one participant checked two options), 

and 21 participants elected not to provide their department information. Table A38 offers 

frequency counts and percentages for the participants’ location. Participants were also asked 

at what membership fee level could they personally have approved the decision to join the 

CRC (Q24). Sixty-four participants reported to always need manager approval. Among the 

33 who said they could approve up to a certain level, approval amounts ranged from $1,000 

to $1,000,000 with a median amount of $25,000 and 75th percentile of $62,500.  

Table A39 summarizes all the items and scales used in the following analyses.  
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DATA ANALYSES  

Overview  

The first research question called for a descriptive assessment of variables related to 

the decision process. I sought primarily here to describe the decision process in general terms 

rather than to link any particular elements with the decision to join or not join a CRC.   

 Descriptive Assessment of the Decision Process  

The descriptive assessment followed loosely a temporal framework. First, I examined 

the background to the decision process, including the history between the CRC and the 

organization, the interests of the organization in the CRC, and the actor or actors who first 

proposed the idea of CRC membership.  I then outlined the different roles played in the 

decision process, and the degree of complexity in these joint research decisions. Next, I 

considered the relative influence of different CRC technical and non-technical attributes in 

the decision process. Finally, I juxtaposed the future intentions of non-joining organizations 

with findings from the earlier survey with CRC directors. Results of this descriptive 

assessment should be considered with regard to possible sample bias, particularly among 

non-member organizations.  

Decision Basis and Initiation 

Feedback gathered earlier from CRC directors highlighted the role of existing 

relationships in the recruitment of new organization members. Table A32 contains response 

frequencies on the item concerning the degree of past transactions between the CRC and the 

organization (SC_past). Interestingly, just one in four cases (24.7%) reported that their 

organization was not aware of the CRC or its researchers before considering membership. 
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Another 20% reported awareness of the CRC or its researchers but no prior interactions. Just 

over half (54.6%) reported prior professional interactions, including the 8% of cases who 

reported to have previously been members of the CRC.  

CRC directors and the in depth interviews stressed the importance of linking CRC 

research with the technical needs of the organization. In support, more than two-thirds (69%) 

of survey participants stated their organization had a particular research need or problem to 

solve in which the CRC was being considered. Similarly, 66% of participants reported that 

their organization was primarily interested in applied research from the CRC, compared to 

the 11% in favor of basic research and 23% for development research.   

Table A28 shows the frequency in which different actors served as a boundary 

spanner and/or a gatekeeper by initiating the idea of membership in the CRC. In 32% of 

cases someone at the CRC or an affiliated university initiated the idea. For the remainder of 

cases the idea came from the study participant (43%), a direct report to the participant 

(5.2%), a higher-level manager (11%), or another person in the organization (5.2%). In 4% of 

cases the initial idea came from a strategic partner or customer to the organization. All 

together, in 68% of cases the organization or a strategic partner initiated the idea of 

membership.  

Decision Actors and Complexity  

Once initiated, someone within the organization becomes the contact with the CRC 

during the decision process. In 84 cases the study participant served as the primary contact. 

Among these, in 57 cases the participant assumed the role of champion; in six cases another 

person in the organization served as champion, and in 21 cases no champion emerged 
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whatsoever.  For the overall sample, 75% of participants reported that a champion surfaced in 

support of CRC membership. Conversely, in 26% of cases opposition to the CRC developed 

(See Table 5 below). It’s interesting to note the presence of a champion was unrelated to the 

presence of opposition: χ2 = .010, n=97, p = .92. Further, in about one in five cases both a 

champion and opposition were present; and to a similar frequency neither role emerged in the 

decision process.  

Table 5: Cross Tabulation of Champion and Opposition 

  Champion  

  No Yes Total 

No 18.6% 55.7% 74.2% 
Opposition 

Yes 6.2% 19.6% 25.8% 

 Total  24.7% 75.3% 100% 
 

Opposition rose from a host of different individuals and departments, from central 

research, to engineering and product development, to division and corporate management. In 

nearly half (44%) the cases with opposition, the opposing individual or group held budget 

authority for at least part of the membership fee. 

In addition to the boundary spanner, gatekeeper, champion, and opposition roles, a 

fifth possible role lies with budget authority over the membership decision. In only one in 

five cases could the study participant authorize financial approval for CRC membership. 

Thirty-four percent of participants recognized their immediate manager as holding financial 

authority, and 38% reported that financial approval rested one or more levels above their 
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immediate manager. Consistent with the number actors identified above, participants 

reported an average of 4.4 individuals involved in the decision process. 

Coterminous to questions on decision actors, participants were asked to rate the 

extent to which the decision process could be characterized by: escalating levels to reach a 

decision; funding from multiple sources or budgets; a focus on return on investment, or ROI; 

and internal competition for funds. Ratings were recorded on a scale from “Little or No 

Extent” (1) to “Very Great Extent” (5). Table A28 contains means and correlations among 

these items. Mean ratings placed between “Some extent” and “Moderate extent” on the scale, 

with highest ratings associated with the item “A primary focus on demonstrating ROI” (mean 

= 2.90). Standard deviations range from 1.10 to 1.30, and imply a high level of variation 

across organizations.  

Response distributions appear in Table A40 and offer additional insight into the 

varying complexity of decision making across organizations. About one in three participants 

or more reported that each of the four items above described their organization to a moderate 

or greater extent. Specifically, these participants characterized their decision process for joint 

research as having: a primary focus on ROI (62%); multiple or escalating levels to reach a 

decision (55%); internal competition for funding (46%); and funding support for multiple 

departments or budgets (32%).  

Decision Criteria  

Adding to the complexity of the decision process is the multitude of evaluation 

criteria. Questions 19 and 20 in the survey asked participants to rate the influence of various 

technical and non-technical factors in the evaluation of the CRC. Response options ranged 
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from “Very negative” (1) to “Very Positive” (7). Tables 22 and 24 show means and standard 

deviations for technical and non-technical attribute ratings, respectively. Table A41 shows 

the response distribution for both technical and non-technical attributes. Among technical 

attributes, more than 70% of participants rated two attributes as “Moderately positive” or 

“Very positive”: the opportunity to strengthen skills and knowledge in the technology area 

(Q19a, mean = 5.98) and the unique technical expertise of center researchers (Q19e, mean = 

5.90).  

In general, non-technical attributes received lower average ratings compared to 

technical attributes. Among the non-technical attributes, more than half of participants (52%) 

said the opportunity to interact with partners or customers had a “Moderately positive” or 

“Very positive” influence during the evaluation process (Q20c, mean = 5.54). Forty-two 

percent said the same about the ability to recruit students from the CRC (Q20f, mean = 5.20). 

Conversely, one in four participants (or more) judged three non-technical attributes to have a 

negative influence in the evaluation. About 25% said the geographic proximity of the center 

to the organization had a negative influence (Q20e, mean = 4.43), and 35% viewed 

unfavorably the terms of the IP agreement (Q20a, mean = 3.84). Finally, 42% reported a 

negative influence from the size of the membership fee (Q20d, mean = 3.94).  

Decision Outcomes  

Participants who reported that their organization declined membership were asked 

about their future intentions with the CRC. Just 27.6% of these organizations said they were 

unlikely to join in the foreseeable future. Conversely, more than half (55.2%) said they might 

consider joining the CRC at later time, and another 17.2% said they would seriously consider 
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joining during the next budget planning cycle. Importantly, these results reflect CRC director 

perceptions regarding recruiting success rates. In the first phase of this study CRC directors 

estimated that just 20% of pursued organizations fully decline membership for the 

foreseeable future, while 50% remain undecided and 30% ultimately become members.   

Overall, the decision process initiates from different actors, both within and outside 

the organization. Some organizations are spurred into considering CRC membership to solve 

a particular technical problem, while other have more general objectives. But regardless of 

the original motives, it appears the decision attracts a multitude of organizational actors who 

engage in an often complex process to reach a decision. To further explore this process, a 

series of regression models determined the extent to which different variables affect the 

decision outcome. These models are reviewed below.  

Predictive Analyses 

Research questions two through seven called for a series of multiple and logistic 

regression models to identify significant predictors across different variable domains (e.g., 

individual, sub-organizational context). I separately considered two outcome variables: the 

participants’ recommendation regarding membership (DV_rec) and the organizations’ 

decision regarding membership (DV_dec). For the recommendation outcome I applied 

standard regression and for the decision outcome I applied logistic regression. I followed 

variable selection and model building procedures described by Hosmer and Lemeshow 

(2000) for each outcome variable.  

More specifically, within each variable domain I ran univariable tests of each 

predictor variable with the outcome variable. Predictors that demonstrated a p-value < .25 
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were retained for a multivariable model within each domain. Predictors that demonstrated a 

p-value < .10 in the multivariable model for a particular domain were retained for an 

aggregate multivariable model that included significant variables across all domains, for each 

outcome variable separately.  

Since this model building process effectively operates as a test bed for mediation 

effects, I closely examined changes in effect sizes and p-values as variables moved from a 

univariable test into a multivariable model. I based my assessment of mediation on two 

conditions. First, the univariable model involving the potentially mediated variable produced 

a p-value < .05 with the outcome. Second, the potentially mediated variable correlated 

significantly (p < .05) with at least one of the significant predictor variables (again, p < .05) 

in the multivariable model for that particular domain. I took this evidence as suggestive of 

mediation effects. This follows closely recommended tests for mediation (Frazier, Tix, & 

Barron, 2004).  

I also consider the possibility of multicollinearity among predictors in the 

multivariable regression models.  Tabachnick and Fidell (2001) recognized both statistical 

and logical problems stemming from multicollinearity in regression. Statistical problems 

surface when variables correlate at .90 or higher, while logical problems become visible at a 

lower threshold, around .70. In either case error terms can be inflated and the analysis 

weakened.  

The identification of mediation and multicollinearity were important observations in 

the multivariable regression models within each variable domain, since results here 

ultimately informed the exploratory path analysis. In cases where I suspected full mediation, 
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I recovered the impacted variable for the path analysis. In cases where I discovered logical 

multicollinearity problems (no statistical problems were evident), I dropped one of the two 

variables from the multivariable model for the domain to see if the retained variable then 

carried a sufficient p-value for the aggregate multivariable regression model. While 

mediation and multicollinearity occurred infrequently in this model building process, these 

effects would have eliminated important variables from subsequent models.   

All univariable, multivariable, and aggregate multivariable regression models were 

performed using SPSS 16.0 (SPSS, Inc). Exploratory path models were tested using Mplus 

version 4.2 (Muthen & Muthen, 2006). 

Industry and Organization Level Predictors  

Three predictors represented each of the industry-level and organization-level 

domains. At the industry level, appropriability (IND_app) was measured on a continuous 

scale, and both public sector (IND_pub) and manufacturing sector (IND_manu) were 

represented as dichotomous variables. At the organization level, organization size 

(ORG_size) denoted large organizations with a value of 1 and small organizations with a 

value of 0. The organizations’ perceived financial health (ORG_finh) was measured with a 

five-point rating scale. R&D intensity (ORG_rdin) was measure with a continuous self-report 

scale.  

Table A42 contains results from univariable regression models for the participants’ 

recommendation (DV_rec) on each of the six predictors. Two of the three industry-level 

variables showed some association (p < .25) with the outcome: both IND_pub (p = .161) and 

IND_manu (p = .066) were maintained for the multivariable regression. Neither the 



 

 

131

appropriability variable nor the three variables at the organization level showed sufficient 

association with the participants’ recommendation and therefore were not retained for 

subsequent analysis.   

I ran a multivariable regression model for the participants’ recommendation (DV_rec) 

on both the public sector (IND_pub) and manufacturing sector (IND_manu) variables. Table 

A43 shows the variable correlations and the regression results. The overall model was not 

significant (Adjusted R2 = .02, F(2, 94) = 1.91, p = .154), and neither variable emerged as a 

significant predictor of the participants’ recommendation. I considered a possible mediation 

effect in the model. While the two industry sector variables displayed a significant and high 

correlation (r =  -.47, p < .01), neither variable demonstrated a meaningful relationship (p > 

.05) with the outcome in the univariable models.  

Table A44 contains univariable logistic regression results for the organization 

decision outcome (DV_dec) on the same six industry-level and organization-level variables. 

No variables at the industry-level met the p < .25 criterion. At the organization level only the 

financial health variable (ORG_finh) demonstrated adequate association (p = .042) with the 

organizations’ decision. With just one variable achieving the threshold p-value, the 

multivariable logistic regression was not performed. I retained only ORG_finh for the 

aggregate multivariable model.   

Objective and Perceived CRC Predictors   

Secondary operational data were available from the IUCRC Program Evaluation 

archive databases and directly from CRC directors in cases where operational data were 

present in the archival records. Data were available for at least 82% of cases. I merged the 
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objective CRC data with the survey data, using the specific CRC cited by the survey 

participant as the merge variable.  I appended seven objective variables, including two 

dichotomous variables and five continuous variables. The variable CO_new applied a value 

of 1 to indicate a CRC with less than one year in operation, and 0 otherwise. The variable 

CO_multi applied a value of 1 to indicate CRCs located on multiple university sites and a 

value of 0 to CRCs located on a single university. The five continuous variables included: 

total center funding (CO_fund); the number of students supported (CO_stds); the number of 

staff members (CO_staff); the number of current members (CO_mbrs); and the primary 

membership fee amount (CO_pfee).   

In addition to these objective CRC data, nine survey-based variables assessed 

participants’ perceptions of CRC attributes. Two scales were derived from the survey 

responses. One scale indicated the perceived strategic fit of CRC research with 

organizational needs (CP_sfit). The other scale addressed the organizations’ evaluation of 

CRC technical attributes (CP_tech). Seven items asked for an evaluation of the CRC’s non-

technical attributes. Each of the seven items was included as separate predictor, due to the 

absence of a clear underlying factor. The seven variables were: the IP agreement (CP_IP); 

the opportunity to interact with competitors (CP_comp); the opportunity to interact with 

partners and customers (CP_cust); the membership fee (CP_fee); the proximity of the CRC 

to the organization (CP_prox); the ability to recruit students (CP_recr); and the financial 

leverage associated with membership (CP_levg).  

Table A45 contains results from univariable regression models for the participants’ 

recommendation (DV_rec) on each of the 16 CRC-related variables. None of the objective 
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CRC variables met the p < .25 criterion. Conversely, six of the nine perceived CRC variables 

demonstrated at least some association with the participants’ recommendation. These 

variables included: strategic fit (CP_sfit, p = .000); technical attributes (CP_tech, p = .000); 

intellectual property agreement (CP_IP, p = .031); membership fee (CP_fee, p = .000); 

geographic proximity (CP_prox, p = .081); and financial leverage (CP_levg, p = .001).  

I ran a multivariable regression for the participants’ recommendation on the six 

perceived CRC variables. Table A46 shows descriptive statistics and correlations among the 

variables as well as regression results. The overall model was significant (Adjusted R2 = .43, 

F(6, 90) = 13.06, p < .01). Two variables continued to explain a significant amount of 

variance in the participants’ recommendation.  Those who reported more favorable 

perceptions of the CRC’s strategic fit (CP_sfit) and of the membership fee (CP_fee) also 

reported to give stronger recommendations for CRC membership. Both CP_sfit (β = .55, p < 

.01) and CP_fee (β = .18, p < .05) were retained for the aggregate multivariable model.  

I considered possible mediation effects on three variables. The perceived CRC 

technical attributes (CP_tech), the intellectual property agreement (CP_IP), and the financial 

leverage (CP_levg) all correlated significantly (p < .05) with the participants’ 

recommendation.  Further, each of the three variables correlated significantly with one or 

both of the retained variables. CP_tech correlated with CP_sfit (r = .61, p < .01) and with 

CP_fee (r = .23, p < .05).  CP_IP correlated with CP_fee (r = .36, p < .01), and CP_levg 

correlated with both CP_sfit (r = .32, p < .01) and with CP_fee (r = .38, p < .01). I recovered 

all three of these variables for the exploratory path model.    
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Table A47 contains results from univariable logistic models for the organizations’ 

decision (DV_dec) on each of the 16 CRC-oriented variables. Among the objective CRC 

variables, only the variable identifying newly formed CRCs (CO_new) showed sufficient 

association with the outcome (p = .250). However, the high p-value did not warrant 

maintaining this variable for the aggregate multivariable analysis. Among the nine perceived 

CRC variables, the same six variables meeting the cut-off in the univariable analysis for the 

participants’ recommendation (DV_rec) met the cut-off with the organizations’ decision. 

These variables again were: CP_sfit (p = .000); CP_tech (p = .000); CP_IP (p = .031); 

CP_fee (p = .000); CP_prox (p = .081); and CP_levg (p = .001). 

I ran a multivariable logistic model for the qualifying perceived CRC variables. Table 

A48 contains descriptive statistics and correlations for the six variables and the 

organizations’ decision (DV_dec) outcome. Table A49 shows the multivariable logistic 

regression results. The overall model was significant: Model χ2 (6) =47.27, p = .000. Three 

variables met the p < .10 threshold for inclusion in the aggregate multivariable model: 

strategic fit (CP_sfit, p = .003), membership fee (CP_fee, p = .009) and financial leverage 

(CP_levg, p = .000).  In all cases, more favorable ratings on these variables indicated a higher 

likelihood of joining the CRC.  

I suspected the effects of three variables with significant univariable results (p < .05) 

to have been mediated in the multivariable model. The technical attributes variable (CP_tech) 

correlated significantly (p < .05) with all three of the retained predictors: CP_sfit, CP_fee, 

and CP_levg. The intellectual property agreement variable (CP_IP) demonstrated significant 

correlation with CP_fee (r = .36, p < .01) and with CP_levg (r = .24, p < .05). Finally, the 
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geographic proximity variable (CP_prox) correlated with CP_levg (r = .23, p < .05). I 

preserved these three variables for the exploratory path model.   

Sub-Organizational Process Predictors  

Predictors at the sub-organizational level were divided into process-related and 

context-related variables. The process variables included five rating items associated with 

different aspects of the decision process: multiple or escalating levels (SP_dlvl); funding 

from multiple departments or budgets (SP_bdgts); a focus on return on investment (SP_droi); 

internal competition for funding (SP_dcomp); and the influence of budget planning 

(SP_btime). Three dichotomous variables also assessed the decision process: the emergence 

of a champion (SP_cham); the emergence of an antagonist or opposition (SP_opp); and 

whether the idea of CRC membership originated with the organization (or a partner) rather 

than the CRC itself (SP_orgin). Finally, participants reported the number of individuals 

involved in the decision process (SP_nbr).  

Table A50 contains univariable regression models for the participants’ 

recommendation (DV_rec) on the nine process variables. Four variables met the p < .25 

threshold for inclusion in a multivariable regression model. These included:  SP_dlvl (p = 

.082), SP_dbgts (p = .057), SP_btime (p = .088), and SP_cham (p = .000). Table A51 shows 

descriptive statistics and correlations for these four variables and the participants’ 

recommendation. Regression results are also shown. The overall model proved significant 

(Adjusted R2 = .16, F(4, 92) = 5.05, p < .01); however, only the emergence of a champion 

(SP_cham) demonstrated a significant relationship with participants’ recommendation (β = 

.369, p < .01). No mediation effects were identified.  
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Table A52 contains the univariable logistic regression models for organizations’ 

decision on each of the nine process-related predictors. Four variables demonstrated adequate 

relationship with the outcome (p < .25) for inclusion in a multivariable logistic model. These 

variables included: a focus on ROI (SP_droi, p = .133); the presence of a champion 

(SP_cham, p = .154), or opposition (SP_opp, p = .080); and the number of individuals 

involved in the decision (SP_nbr, p = .147).  Odds ratios for a focus on ROI (Exp(B) = .752) 

and the presence of opposition (Exp(B) = .424) suggest a negative relationship between each 

of these variables and the organizations’ decision:  The greater the focus on ROI, or the 

presence of opposition, the less likely an organization is to join the CRC.  

Table A53 contains means, standard deviations, and correlations among the four 

variables retained for the multivariable logistic regression. Table A54 contains the regression 

results. The overall model was significant: Model χ2 (4) = 10.00, p = .040. Only the presence 

of opposition (SP_opp) showed a significant relationship with the organizations’ decision 

outcome (Exp(B) = .345, Wald = 3.873, p = .049). When opposition to CRC membership 

emerges, the odds of the organization joining the CRC decrease by 65%; however, these odds 

could range from as high as 80% to less than 1% based on the confidence intervals reported 

on Table A54. The other three variables were not significant, and conditions for a mediation 

effect were not supported.   

Sub-Organizational Context Predictors  

Eight sub-organizational context variables were included in the study. Two variables 

addressed the construct of open innovation, including a data-derived scale score (SC_open) 

and a single rating item asking participants to what extent their organization had an 
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individual or group dedicated to managing external partners (SC_grp). Three rating items 

measured elements of the organizations’ absorptive capacity, including the technical 

expertise of organization staff (SC_acexp), whether staff had time available to be involved 

with the CRC (SC_actim), and whether the organization had interest in pursuing external 

sources for research (SC_acint).  Participants also indicated whether their organization had a 

particular research need for which the CRC was being considered (SC_need, coded as “1” in 

cases of a particular research need, “0” otherwise). I conceded to data on two items as ordinal 

scales. First, the variable SC_type addressed the kind of research pursued by the organization 

in terms if increasing levels of application (i.e., basic, development, applied). Second, the 

variable SC_past assessed the extent of prior interactions between the CRC and the 

organization, and ranged from a lack of awareness of the CRC or its researchers to previous 

membership in the CRC.  

Table A55 contains univariable regression models for the participants’ 

recommendation (DV_rec) on the eight sub-organizational context variables. Five variables, 

including the two open innovation variables and the three absorptive capacity variables, met 

the p < .25 criterion for inclusion in a multivariable model.  Table A56 shows multiple 

regression results for the participants’ recommendation on the five predictors. The overall 

model was highly significant (Adjusted R2 = .21, F(5, 91) = 6.07, p < .01), explaining 21% of 

the variance in the participants’ recommendation. I retained two variables for the aggregate 

multivariable model: the internal group for managing partners (SC_grp, β = .236, p < .05) 

and interest in pursuing external sources (SC_acint, β = .357, p < .01). Further, the effects of 

the open innovation variable (SC_open) appeared mediated by the presence of a group for 
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managing partners (SC_grp). In the univariable model SC_open showed significant relation 

to the outcome (p = .05) and also significantly correlated with SC_grp (r = .23, p < .01). I 

held the open innovation variable (SC_open) for the exploratory path model.  

Table A57 shows the univariable logistic regression results for the same full set of 

sub-organizational context variables, this time with the organizations’ decision outcome 

(DV_dec). Three variables demonstrated association with the outcome within the p < .25 

threshold, including the group for managing partners (SC_grp, p = .071) and two absorptive 

capacity variables (SC_acexp, p = .019; SC_acint, p = .007). Table A58 shows the 

descriptive statistics and the correlations for the three variables and organizations’ decision. 

Table A59 contains the logistic regression model results. The overall model was highly 

significant: Model χ2 (3) =13.66, p = .00. Both absorptive capacity variables remained 

significant predictors in the model. With other variables held constant, for each rating point 

increase in staff expertise to exploit center research (SC_acexp), an organization is 59% more 

likely to join the CRC (Exp(B) = 1.587, Wald = 4.033, p = .045). And for each rating point 

increase in reported interest in pursuing external research sources (SC_acint), an organization 

is 56% more likely to join the CRC (Exp(B) = 1.557, Wald = 4.318, p = .038). The presence 

of a group for managing partners (SC_grp ) did not significantly impact the organizations’ 

decision. No mediation effects were evident.   

Individual Level Predictors  

The survey assessed eight constructs and variables at the individual level. Three 

scales were derived from items regarding the participants’ job performance. These scales 

assessed champion role behaviors (ID_rcha), external gatekeeper role behaviors (ID_rgate), 



 

 

139

and internal liaison role behaviors (ID_rlia). In addition, three measures of work experience 

were included: experience in the current job (ID_expj); experience within the organization 

(ID_expo); and experience within the technology field (ID_expf). Two dichotomous 

variables measured the participants’ organizational status. Participants with a high-level 

manager or executive role (ID_level) were denoted with 1 and with a 0 otherwise. 

Participants who reported to have financial authority over the membership decision 

(ID_finau) were likewise denoted with 1 or with a 0 otherwise.  

Table A60 shows the univariable regression model results for the participants’ 

recommendation (DV_rec) on the eight individual level variables. Three variables exhibited 

association with the outcome within the p < .25 criterion. These included external role 

behaviors (ID_rgate, p = .033), management level (ID_level, p = .053), and financial 

authority (ID_finau, p = .040). Table A61 contains the descriptive statistics and correlations 

for these three variables and the participants’ recommendation, as well as regression model 

results. The three-variable model was significant (Adjusted R2 = .07, F(3, 93) = 3.20, p < 

.05). Only external role behaviors significantly predicted the participants’ recommendation (β 

= .20, p < .05).  

Arguably, the significant correlation between the participants’ management level and 

the participants’ financial authority (r = .47, p < .01) affected the unique explanatory power 

of either variable. I considered this a possible case of logical multicollinearity. While neither 

variable showed significant correlation with the gatekeeper role behaviors (ID_gate), the 

financial authority variable correlated significantly with the participants’ recommendation 

outcome (p = .04). The removal of the management level variable from the model impacted 
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only slightly the overall model (Adjusted R2 = .06, F(2, 94) = 4.32, p < .05) and increased the 

coefficient for the financial authority variable to a significant level (β = .19, p = .054). For 

this reason, I maintained the financial authority variable for the aggregate regression model.  

Table A62 contains the univariable logistic regression results for the organizations’ 

decision (DV_dec) on the eight individual level variables. Three variables demonstrated 

association with organizations’ decision within the p < .25 threshold. The internal liaison 

scale (ID_rlia) showed a negative relationship with the outcome (Exp(B) = .739, p = .010). 

Experience in the job (ID_expj) and financial authority over the membership decision 

(ID_finau) both exhibited positive associations with the organizations’ decision. Table A63 

provides descriptive statistics and correlations for these three variables and the organizations’ 

decision. Table A64 offers results to the multivariable logistic model. The overall model was 

significant (Model χ2 (3) =11.26, p = .01). The internal liaison variable maintained significant 

explanatory power in the multivariable model (Exp(B) = .721, Wald = 6.658, p = .010). For 

every point increase on the internal liaison scale the organization is 28% less likely to join 

the CRC. More generally, organizations are less likely to join a CRC when the liaison to the 

CRC increasingly considers internal communications as important to their own job 

performance. Neither the job experience (ID_expj) nor the financial authority (ID_finau) 

variable appeared subject to mediation effects.  

Aggregate Models Using Predictors from Multiple Domains   

Research question six asked whether incorporating predictors from multiple domains 

would explain significant variance in the outcome above and beyond predictors from a single 

domain. I collected regression model outcomes for all the domain-specific multivariable 
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analyses in Table 6 below. The regression results for the participants’ recommendation 

outcome (DV_rec) are reported on the left side of the main body of the table. Importantly, 

since the domain-specific models were run independently of one another, the total variance 

explained in the participants’ recommendation (or the organizations’ decision, DV_dec) is 

likely less than the simple sum of R2 values across the domains: in other words, there is 

shared variance between or among domains. Recall that none of the variables within the 

organization-level domain and the objective CRC domain met the p < .25 threshold, so 

neither domain explained variance in the participants’ recommendation.  

Table 6: Comparison of Regression Models Across Variable Domains 

 Participant Recommendation Organization Decision+ 

Domain F-value df R
2 Adj R2 Model χ2 df R

2 Adj R2 

Industry 1.91 2, 94 .04 .02 -- -- -- -- 

Organization -- -- -- -- 4.13 1 .04 .06 

CRC-Objective -- -- -- -- 3.96 2 .04 .06 

CRC-Perceived 13.06** 6, 90 .46 .43 47.27** 6 .39 .55 

Sub-org Process 5.05** 4, 92 .19 .16 10.00* 4 .10 .14 

Sub-org Context 6.07** 5, 91 .25 .21 13.66** 3 .13 .19 

Individual 3.20* 3, 93 .10 .07 11.26** 3 .11 .16 
 +  R2 value based on Cox & Snell statistic, adjusted R2 value based on NagelKerke statistic 
** Significant at p < .01 
 * Significant at p < .05 

 

Based on adjusted R2 values for the separate domain models, the perceived CRC 

variables explained the most variation (Adj. R2 = .43), with significant standardized 

coefficients on strategic fit (CP_sfit, β = .55) and membership fee (CP_fee, β = .18). The sub-

organizational context domain (Adj. R2 = .21) and sub-organizational process domain model 
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(Adj. R2 = .16) were also significant. Within the sub-organizational context model significant 

standardized coefficients appeared on the organizations’ interest in pursuing external 

research sources (SC_acint, β = .36) and having an individual or group responsible for 

managing external partners (SC_grp, β = .24). In the sub-organizational process domain only 

the emergence of a champion (SP_cham) offered a significant coefficient (β = .37).  See 

Table A65 for specific unstandardized and standardized coefficients for variables within each 

domain.  Variables designated with a ‘Y’ in Table A65 were retained for an aggregate 

regression model for the participants’ recommendation.  

The results for the domain-specific logistic regression models appear on the right side 

of Table 6. Pseudo R2
 values are reported to indicate the degree of influence on the 

organizations’ decision outcome. The Cox & Snell statistic is used for the R2, and the 

Nagelkerke statistic is used for the Adjusted R2
 value. Since the Nagelkerke is an upward 

adjustment, the more conservative Cox & Snell R2
 value is considered here. Based on Table 

6, the perceived CRC variable domain explained the most variation in the organizations’ 

decision (R2
 = .39). Influential variables in this domain include strategic fit (CP_sfit, Exp(B) 

= 1.44), the membership fee (CP_fee, Exp(B) = 1.92), and the financial leverage (CP_levg, 

Exp(B) = 1.91).  The sub-organizational context model explained 13% of variance in the 

outcome (R2
 = .13), led by two absorptive capacity indicators: staff expertise (SC_acexp, 

Exp(B) = 1.59) and interest in pursuing external sources (SC_acint, Exp(B) = 1.56). The 

individual level variables offered an R2
 = .11, with a strong negative influence exhibited by 

the internal liaison role (ID_rlia, Exp(B) = .72).  Finally, the sub-organizational process 

domain explained 10% of variance in the organizations’ decision (R2
 = .10), with a notable 
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and negative influence stemming from the presence of opposition to CRC membership 

(SP_opp, Exp(B) = .34). See Table A66 for specific unstandardized coefficients and odds 

ratios for variables within each domain model.  As before, variables designated with a ‘Y’ in  

Table A66 were retained for an aggregate logistic regression model for the organizations’  

decision. 

Since the regression models to this point did not combine predictors across multiple 

variable domains, I ran aggregate multivariable regressions to test for these unique and the 

combined effects. First, I conducted multiple regression with the participants’ 

recommendation (DV_rec) on the predictors identified as significant in each of the domain-

specific multivariable regression models. Seven variables were included (see Table A65).   

The aggregate multivariable regression results appear in Table 7 below. Means, 

standard deviations, and variable correlations are provided in Table A67 in the Appendix. 

The overall model explained 55% of the variance in the participants’ recommendation (R2
 = 

.58, Adj. R2
 = .55, p < .01). To test whether this significantly exceeded the variance explained 

by a single domain alone, I ran hierarchical regression to test for the significance of the 

incremental R-squared value. I first entered the perceived CRC predictors, since these 

explained the most variance among the domain-specific models. This produced a significant 

model (R2
 = .45, Adj. R2

 = .44, p < .01). Next, I entered the remaining predictors from Table 

7, producing a significant improvement in the R-square value (∆ R2= .134, p < .01).    

All but one variable in the full aggregate model (see Table 7 below) continue to 

explain a significant level (p < .10) of variance in the outcome, with the single exception of 

external role behaviors (ID_rgate, β = .05, p = .49). Based on the correlation matrix, external 
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role behaviors appeared to be mediated by the organizations’ interest in pursuing external 

partners (SC_acint): the two variables correlated significantly (r = .37, p < .01). Among the 

full set of predictors, the perceived strategic fit of the CRC (CP_sfit) offered the largest effect 

size (β = .42, p < .01), followed by the emergence of a champion (SP_cham, β = .22, p < 

.01), the presence of a group for managing external partnerships (SC_grp, β = .21, p < .01), 

and the membership fee (CP_fee, β = .18, p < .05).  

Table 7: Multivariable Results for Recommendation on Retained Predictors 

Domain Variable B Std. Err. 95% CI β p-value 

CRC-Perceived CP_sfit .113 .021 (.072, .155) .421 .000 

CRC-Perceived CP_fee .108 .044 (.020, .196) .176 .017 

Sub-org Context SC_grp .140 .048 (.044, .236) .206 .005 

Sub-org Context SC_acint .131 .068 (-.005, .267) .152 .058 

Sub-org Process SP_cham .497 .168 (.163, .830) .215 .004 

Individual  ID_rgate .021 .030 (-.039, .081) .051 .494 

Individual ID_finau .344 .177 (-.008, .697) .137 .056 

 (Constant) -.588 .393 (-1.37, .193)  .138 

    R .765**  

    R
2 .585  

    Adj R2 .553  
** Significant at p < .01    

 

The two remaining variables—the organizations’ interest in pursuing external 

partners (SC_acint) and the individuals’ financial authority (ID_finau)—presented smaller 

effect sizes but maintained their significance (p < .10). It’s worthwhile to note that the 

SC_acint variable seemed partially mediated by the strategic fit (CP_sfit) and member fee 

(CP_fee) variables. In the previous domain-level regression SC_acint generated a 
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standardized coefficient of .36, which dropped to .15 in the aggregated regression model. The 

apparent mediated effect on the participants’ financial authority (ID_finau) could not be 

linked to particular variables in the model: the ID_finau variable did not correlate 

significantly with other variables in the model. Further, the standardized coefficient dropped 

only marginally from .19 in the domain-level regression to .14 in the aggregated model.   

Next, I conducted logistic regression with the organizations’ decision outcome 

(DV_dec) and the eight predictors identified as significant in the domain-level logistic 

models (see Table A66 in the Appendix). Means, standard deviations, and variable 

correlations are presented in Table A68. Model results are presented in Table 8 below.  The 

full model explained 49% of variance in the organizations’ decision (Cox & Snell R2
 = .49, p 

< .01).  Again, to test whether this significantly exceeded the variance explained by a single 

domain alone, I ran hierarchical logistic regression to test for the significance of the 

incremental R-squared value. I first entered the perceived CRC predictors, since these again 

explained the most variance among the domain-specific models. This produced a significant 

model (Cox & Snell R2
 = .37, p < .01)). Next, I entered the remaining predictors from Table 

8, producing a significant improvement in the R-square value (∆ Cox & Snell R2= .121, p < 

.01).    
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Table 8: Multivariable Logistic Regression for Decision on Retained Predictors 

Domain Variable B Std. Err. Exp (B) 95% CI Wald p-value 

CRC-Perceived CP_sfit .261 .114 1.298 (1.039, 1.621) 5.268 .022 

CRC-Perceived CP_fee .752 .292 2.121 (1.197, 3.76) 6.627 .010 

CRC-Perceived CP_levg 1.038 .442 2.824 (1.188, 6.712) 5.523 .019 

Sub-org Context SC_acexp .868 .372 2.382 (1.148, 4.942) 5.434 .020 

Sub-org Context SC_acint .357 .331 1.429 (0.746, 2.737) 1.161 .281 

Sub-org Process SP_opp -1.707 .856 0.181 (0.034, 0.971) 3.975 .046 

Individual  ID_rlia -.639 .252 0.528 (0.322, 0.865) 6.423 .011 

Organization ORG_finh .403 .281 1.496 (0.862, 2.597) 2.053 .152 

 (Constant) -10.349 3.351   9.539 .002 

        

    Model χ2 (df = 8) 65.41**  

    Cox & Snell R
2 .490  

    Nagelkerke Adj R2 .696  
** Significant at p < .01 

 

Six of the eight variables remained significant predictors in the aggregate model, 

compared to the domain-specific model results. I examined the remaining two variables—the 

organizations’ interest in pursuing external partners (SC_acint) and the financial health of the 

organization (ORG_finh)—for possible mediation effects.  The SC_acint variable showed 

significant correlation with the perceived CRC variables: the strategic fit of the CRC 

(CP_sfit, r = .32, p < .01); the membership fee (CP_fee, r = .24, p < .05), and financial 

leverage (CP_levg, r = .20, p < .05). The ORG_finh did not correlate significantly with any 

of the predictors. I recovered only the SC_acint variable for the path analysis.  

Among the significant predictors in the logistic model, odds ratios were highest for 

two perceived CRC variables, financial leverage (CP_levg) and membership fee (CP_fee), 
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and the sub-organizational context variable address staff expertise (SC_acexp). The odds of 

membership increased by 2.8x with a one-point increase in perceived financial leverage 

(Exp(B) = 2.824, p = .019) and 2.1x with a one-point increase in favorable ratings of the 

membership fee (Exp(B) = 2.121, p = .010). Similarly, the odds of membership increased by 

2.4x with a one-point increase in ratings on staff expertise (Exp(B) = 2.382, p = .020). Two 

variables generated odds ratios less than 1.0.  A positive membership decision is 47% less 

likely with a one-point increase in scores on the internal liaison scale (ID_rlia, Exp(B) = 

.528, p = .011), and 82% less likely when opposition to the CRC emerges during the decision 

process (SP_opp, Exp(B) = .181, p = .046).  

Exploratory Path Model  

I conducted exploratory path models using Mplus 4.2 (Muthen and Muthen, 2006). 

Importantly, the Mplus program allows for the incorporation of dichotomous, endogenous 

variables. Table 9 below lists the significant predictors for the participants’ recommendation 

(DV_rec) and the organizations’ decision (DV_dec), as identified in the aggregate models 

discussed above. Also included in the table are the supposed mediated variables from the 

preceding domain-specific models and from the aggregate models.  Figure 4 and Figure 5 in 

the Appendix contain the suggested mediation models identified during the variable selection 

and model-building process. Table A69 in the Appendix contains means, standard deviations 

and correlations among all the significant predictors and mediated variables.  
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Table 9: Summary of Variables Considered for the Exploratory Path Model 

Participants’ Recommendation (DV_rec) Organizations’ Decision (DV_Dec) 

Predictors Short Description Predictors Short description 

CP_sfit Strategic fit of CRC CP_sfit Strategic fit of CRC 

CP_fee CRC membership fee CP_fee CRC membership fee 

SC_grp Group for managing partners CP_levg Financial leverage 

SC_acint Interest in pursing partners SC_acexp Staff expertise 

SP_cham Champion emerged SP_opp Opposition present 

ID_finau Financial authority  ID_rlia Internal liaison 

Mediated variables Mediated variables 

CP_tech * CRC technical attributes CP_tech * CRC technical attributes 

CP_IP * IP agreement CP_IP * IP agreement 

CP_levg * Financial leverage CP_prox * Geographic proximity 

SC_open * Open innovation SC_acint ** Interest in pursing partners 

ID_rgate ** External role behaviors   
* Denotes variables fully mediated in the domain-specific regression models 
** Denotes variables fully mediated in the aggregate multivariable regression models 

 

The model building process effectively derived 17 variables; including the two 

outcome variables, 12 significant predictors, and five mediated predictors. The sample size (n 

= 97) precludes the use of all these variables, so I gave priority to high beta weight variables 

in the multiple regression models and the most significant variables in the logistic models. I 

also considered those variables that correlated to both an outcome variable and to one or 

more of other predictors.  Hatcher (1994) described path analysis as a large sample 

procedure, best performed on samples of 200 cases or more. In addition, Hatcher 

recommended at least five cases for each estimated parameter in the model, whether 

variances, covariances or path coefficients. Kline (2005) advocated at least 10 cases per 

parameter, and considered a 5:1 ratio to produce unreliable results. With these rough 
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protocols in mind, I tried to cap the model development at around 12 – 14 parameters 

estimates.  

The first model utilized both the participants’ recommendation (DV_rec) and 

organizations’ decision (DV_dec) as endogenous variables. Not surprising, the two outcome 

variables were significantly correlated (r = .63, p < .01). Because the participants’ 

recommendation served as both an exogenous and an endogenous variable in the path 

models, I ran logistic regression to test for mediation effects of the participants’ 

recommendation on any of the six significant predictors of the organizations’ decision. The 

participants’ recommendation appeared to fully mediate the effects of the perceived strategic 

fit of the CRC (CP_sfit). The variable’s impact on the organizations’ decision dropped from 

Exp(B) = 1.31 (p = .013) in the original aggregate model to Exp(B) = .86 (p = .305) in the 

mediation model.  Based on these results, I utilized the strategic fit variable only as an 

indirect effect on the organizations’ decision outcome, operating through the participants’ 

recommendation.  

Also in this first model I included the other perceived CRC variables from Table 9. 

The membership fee variable (CP_fee) had both a direct effect on organizations’ decision 

and an indirect effect through the participants’ recommendation. The financial leverage 

variable (CP_levg) had a directed effect on the organizations’ decision as well as indirect 

effects on both the organizations’ decision and the participants’ recommendation through the 

membership fee (CP_fee). The intellectual property agreement (CP_IP) operated through the 

membership fee to effect both the organizations’ decision and the participants’ 

recommendation. Finally, the technical attributes of the CRC (CP_tech) had an indirect effect 
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on the participants’ recommendation through the perceived strategic fit of the CRC (CP_sfit). 

This model required 11 parameter estimates, within Kline’s (2005) recommended ratio.  

The initial model demonstrated a good fit to the data: Model χ2 (df=7, n=97) = 9.07, p 

= .247, CFI = .97, TLI = .96, RMSEA = .06. All paths in the model were significant (p < 

.05). Next, I added the staff expertise (SC_acexp) and the internal liaison role (ID_rlia) 

variables to the model as predictors of the organizations’ decision. I also added the internal 

group for managing partners variable (SC_grp) as a predictor of the participants’ 

recommendation. This brought the number of parameters to be estimated to 15: four error 

variances on endogenous variables and eleven path coefficients. The revised model produced 

a poor fit to the data: Model χ2 (df=13, n=97) = 17.14, p = .19, CFI = .95, TLI = .93, RMSEA 

= .06.  Modification indices generated by Mplus indicated a possible model improvement by 

regressing the participants’ recommendation on the staff expertise variable (MI = 5.17). 

Further, the staff expertise variable produced a non-significant path (p < .10) to the 

organizations’ decision. To modify this model, I removed the direct effect of staff expertise 

on the organizations’ decision and represented this relationship with an indirect path through 

the participants’ recommendation.   

The addition of three variables, together with the above modification, produced a 

good fitting model: Model χ2 (df=13, n=97) = 12.11, p = .52, CFI = 1.00, TLI = 1.01, 

RMSEA = .00. Figure 3 below displays the revised model with standardized coefficients. All 

coefficients were significant (p < .10). The analysis showed an R2 value of .91 for the 

organizations’ decision (DV_dec), an R2 value of .64 for the participants’ recommendation 

(DV_rec), an R2 value of .27 for the strategic fit (CP_sfit), and an R2 value of .25 for the 
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membership fee (CP_fee). I accepted the revised model as the final model for this analysis, 

since the small sample precluded testing more complex models.  

 

CP_fee

DV_rec

DV_dec

er2

er1

CP_levg

CP_sfit

.56**

.61**

.32^

er4

CP_tech

SC_acexp

.52**

.25**

CP_IP

er3

.24**

.24*

.32**

.31**

ID_rlia

-.25^

SC_grp

.27**

Note:
** p < .01
* p < .05
^ p < .10

 

 

Figure 3: Final Exploratory Path Model with Standardized Coefficients 
 

The most influential path in the model begins with the technical attributes of the CRC 

(CP_tech) and their implications on the perceived strategic fit of the CRC (CP_sfit, β = .55, p 

< .01).  The path continues with a strong impact on the participants’ recommendation (β = 

.56, p < .01).  The participants’ recommendation is further influenced by two sub-

organizational context variables: staff expertise (SC_acexp) and the presence of an individual 

or group for managing external partners (SC_grp). Also playing a significant role on the 

participants’ recommendation is the membership fee (CP_fee). Perceptions of the financial 

leverage (CP_levg) and the IP agreement (CP_IP) contribute to the assessment of the 
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membership fee. In turn, perceptions of the membership fee and the associated financial 

leverage had direct influence on the organizations’ decision. Finally, the importance placed 

on internal liaison behaviors by the study informant had negative implications for the 

decision outcome (ID_rlia, β = -.25, p < .10).   

Other Analyses   

Two topics are included in this section. First, participants were offered an opportunity 

to verbally express their organization’s reason or reasons for accepting or declining CRC 

membership. These comments are summarized here. Second, I explored more in-depth 

different aspects of the decision process outlined at the start of the Data Analysis section. 

These ad hoc analyses are by no means conclusive but further explore how elements of the 

decision process could vary across different segments of organizations.  

Participant Commentaries 

Study participants were asked for their open comments on what they perceived to be 

the primary reason or reasons behind their organization’s decision regarding CRC 

membership. Comments were first divided into decision outcome (DV_dec) and then coded 

into content categories. Tables 70 and 71 contain the frequency of coded categories for the 

non-joiner and joiner segments.  

According to Table 70 participants most frequently cited a perceived lack of 

alignment of the CRC research program with the organization’s needs. Nearly 40% of non-

joining organizations posited research alignment as a primary reason for the decision 

outcome. Budget concerns and a perception of center research as too far from 

commercialization were cited by 28% and 17% of non-joining cases.  
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Reasons underlying a positive decision outcome were more varied and are presented 

in Table 71. Study participants from organizations that joined the CRC most frequently cited 

financial reasons (26.5%), whether in terms of leverage or a general availability of funds. 

Access to technical expertise in the center and the alignment between the CRC and the 

organization were also frequently cited (23.5% and 22.1%, respectively). Between 10% and 

20% of participants cited networking opportunities, exposure to cutting edge technology, 

access to center facilities, or a general desire for open collaboration.   

The content analysis supports the significant variables identified in the multivariable 

regressions and more generally the causal model. I expand these findings in the Discussion 

section.  

Ad hoc Analyses 

This section contains ad hoc analyses of the survey data with emphasis on the 

decision making process. The following bullet points provide a synopsis of the purpose and 

findings of multiple analyses.   

• One would expect that participants who reported to personally initiate the idea 

of CRC membership were more externally focused than their counterparts in 

other organizations. To test this I ran a mean comparison on reported 

gatekeeper role behaviors (ID_gate) between cases in which the participant 

initiated the decision and cases otherwise (based on Q11 in the survey).  I 

found no significant difference in scores [F(1, 95) = 1.782, p = .185], though 

results were directionally as expected. Participants who initiated the idea 

scored higher than others on ID_rgate: 10.36 vs. 9.69.   
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• Certain sub-organizational context factors, like open innovation (SC_open) 

and absorptive capacity, could motivate organization members to initiate the 

idea of CRC membership. I compared mean ratings on these context-related 

variables between cases in which the organization initiated the idea and cases 

otherwise (SP_orgin). Scores on the open innovation scale (SC_open) were 

higher among organization-initiated cases: 13.85 vs. 12.68 [F(1, 95) = 2.901, 

p = .092].  Among the three items designed to assess absorptive capacity, only 

the first item (SC_acexp: “Staff had the technical expertise to transfer and 

exploit center research.”) generated significantly higher ratings from the 

organization-initiated segment: 3.61 vs. 3.00 [F(1, 95) = 7.686, p = .007].    

• The degree or intensity of past transactions (SC_past) between the 

organization and the CRC seemed to influence who initiated the idea of CRC 

membership for the organization (SP_orgin): χ2 (4, n=97) = 13.163, p = .011. 

Importantly, among cases in which the CRC initiated the idea, 42% of 

participants said they had not been aware of the CRC or its researchers.  This 

compares to just 17% of cases in which the organization initiated the idea. 

• The number of individuals involved in the decision process likely depends on 

the size of the organization and whether the decision runs its full course. I 

applied ANOVA to test for main effects of, and an interaction between, 

organization size (ORG_size) and decision outcome (DV_dec) on the number 

of individuals involved (SP_nbr). Results are reported in Table 72. Large 

organizations reported to involve more individuals compared to small 
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organizations [F(1, 93) = 4.270, p = .042].  Organizations that joined also 

seemed to involve a higher number of individuals compared to their non-

joining counterparts, though the mean difference was not statistically 

significant [F(1, 93) = 1.506, p = .223]. Further, there was a non-significant 

interaction between ORG_size and DV_dec [F(1, 93) = 1.292, p = .259]. 

• Decision criteria could vary in influence depending on whether the 

organization has a particular technical need. Participants at organizations with 

a particular technical need or problem to solve rated the influence of two 

technical factors significantly (p < .05) more influential then those without a 

particular need: the unique technical expertise of the center’s researchers (6.09 

vs. 5.47) and the reputation of center researchers in the field (5.93 vs. 5.33). I 

found no significant differences between these segments on ratings of non-

technical attributes of the CRC.   

• I also examined decision criteria across different research interests; that is, 

basic, development, or applied. Despite small cell sizes, one technical attribute 

showed a significant main effect across research interests: the opportunity to 

strengthen skills and knowledge in the technology area [F(2, 94) = 3.859, p = 

.025].  Participants at organizations interested in basic research reported 

higher ratings on this item, compared to those interested in development or 

applied research (6.36 vs. 5.41 and 6.11, respectively). 

• I found interesting the absence of significant predictive effects from certain 

objective CRC variables, together with significant effects from certain 
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perceived CRC variables. This raised the question of correlation between 

actual membership fee (CO_pfee) and perceived membership fee (CP_fee), 

and between total center funding (CO_fund) and perceived financial leverage 

(CP_levg). I ran simple bivariate correlation for each set of variables. The 

correlation was non-significant for both the membership fee variables (r = -

.073) and for the funding variables (r = -.074).    
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DISCUSSION   

I designed this study to explore decision making within organizations considering 

CRC membership. To my knowledge, this is the first study to take an in-depth look at CRC 

membership decision-making. Other studies have examined motivations and antecedent 

factors, but none have looked inside organizations to discover the multitude of actors and 

motivations behind these decisions. Three attributes of this study are worth emphasizing. 

First, I included a comparison group of non-member organizations. Other studies that 

examined specific joint ventures have typically included only member organizations and 

lacked a comparison group. Second, I targeted an actual decision outcome rather than 

intentions or expectations about CRC membership, thus avoiding indirect linkages between 

intention and behavior (Eagly & Chaiken, 1993). Finally, I incorporated variables from 

multiple domains, which allowed for the discovery of unique and relative effects. Much prior 

research had focused on a single domain or level of analysis, overlooking potential shared 

variance. This is a first study to explore complementary effects of variables across multiple 

domains.   

I found that both CRC recruiting and organization search are routed in professional 

networks, where network relationships move in and out transaction states. In this framework, 

actors within and outside organizations could spur decisions about membership. The initial 

idea of CRC membership blossoms into an often complex decision process that moves 

bottom-up within organizations. While there are common roles played and criteria 

considered, organizations varied widely in who gets involved, how complex the decision 

process becomes, and what factors most influence the decision outcome.  
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The series of regression models uncovered important factors in the decision process 

within and across variable domains. I found none of the industry-level variables to be 

meaningful predictors of either the participants’ recommendation or the organizations’ 

decision. At the organization-level, only financial health demonstrated a significant level of 

influence in the decision outcome, though this variable’s correlation with the organizations’ 

decision suggested a small effect size, based on effect size ranges offered by Cohen (1992). 

Once placed in the aggregate multivariable model, financial health no longer held significant 

influence on the outcome.  

In the CRC variable domain I found none of the objective measures (like CRC size or 

structure) to affect the outcomes. Conversely, perceived CRC variables explained more 

variance in both the participants’ recommendation and the organizations’ decision, when 

compared to other domain-specific models. In the aggregated model for the participants’ 

recommendation, strategic fit of the research and the CRC membership fee showed large and 

medium effect sizes, respectively. These variables, along with the perceived financial 

leverage of CRC membership, played significant roles in the organizations’ decision. In 

addition, correlations among perceived CRC variables and the outcome measures suggested 

multiple mediation effects. Technical attributes of the CRC affected the participants’ 

recommendation indirectly through the perceived strategic fit of the CRC. The CRCs 

intellectual property agreement affected both outcomes, though this variable worked 

indirectly through its influence on perceptions of the membership fee.  

In the domain-specific models, both sub-organizational context and process domains 

showed medium effect sizes on the participants’ recommendation and organizations’ 
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decision. The presence of an individual or group for managing external partners, an interest 

in pursuing external partners, and a champion for CRC membership each had medium, 

unique effects on the participants’ recommendation. I found a different set of variables to 

influence the organizations’ decision. The absorptive capacity item—staff technical expertise 

to transfer CRC knowledge—and the presence of opposition each affected the organizations’ 

decision, with the latter exerting negative influence.  

In the domain-specific models for the participants’ recommendation I found a small 

effect from the individual-level domain. Gatekeeper or boundary spanning role behaviors and 

the participants’ financial authority each showed medium effect sizes. In the aggregate 

multivariable model, the participants’ financial authority maintained its effect, while 

correlation data suggested the effect of gatekeeper role behaviors was mediated largely by a 

general interest in pursuing external partners—a sub-organizational context variable. In 

addition, individual-level variables demonstrated a medium effect on the organizations’ 

decision in the domain-specific model. Here, I found that internal liaison behaviors had a 

negative effect on the decision outcomes, and this effect remained in the aggregate model. 

Effects on the organizations’ decision from other individual-level variables were non-

significant.  

I built a causal model in an effort to manifest both direct and indirect effects on 

outcomes in the decision process. The sample size limited the number of parameter estimates 

and therefore the number of variables I could include. The final model incorporated 10 

variables. All path coefficients were significant at p < .10, with several paths exhibiting high 

levels of significance and large effect sizes.  Generally, the final model emphasizes that 
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decision outcomes are affected by variables from multiple domains. Individual 

characteristics, perceived CRC attributes, and sub-organizational context variables provided 

meaningful contributions. Perhaps the most influential path is from the strategic fit of the 

CRC directly to the participants’ recommendation and indirectly to the organizations’ 

decision.  Further, individual-level, internal liaison behaviors had a negative impact on the 

membership decision.  

The following sections offer a more in-depth discussion on these results.   

Decision Context 

The survey with CRC directors revealed that many CRC memberships grow from 

existing ties between the CRC director (or researchers) and organization members. These ties 

move into and out of relationship states, depending on the strategies and needs of the 

different actors. The in depth interviews, and subsequent surveys with organization members, 

provided supporting evidence of an underlying network of university and industry 

researchers. Specifically, more than half of those surveyed admitted to prior professional 

transactions with the CRC or its researchers, and about 1 in 10 organizations had previously 

been CRC members. Conversely, just one in four organizations claimed to be unaware of the 

CRC or its researchers prior to considering membership. 

Relationship marketing looks at exchanges between buyers and sellers. In the present 

study we can conceive of the CRC as the seller and the organization as the buyer. State 

models of relationships posit that exchanges between these actors are dynamic, moving in 

unpredictable patterns (Rao & Perry, 2002). The movement depends on the strategic interests 

of the actors. This state model of relationships can be superimposed over a technology 
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community (Kash & Rycoft, 2000), such that the movement of actors (e.g., organizations, 

suppliers, customers, universities, CRCs, government agencies) creates a dynamic and 

complex web of interconnections. The CRC operates as an attractor in the community, with 

new members joining and current members exiting. Changing strategies of both the CRC and 

the organizations drives this dynamic process. In the present study, the prominent influence 

in the decision of the CRC’s strategic fit with the organization supports the relevance of 

strategy in dynamic relationships.   

The contextual representation of CRC transactions occurring within a technology 

community supports theories of network formation processes. For example, Kreiner and 

Schultz (1993) recognized university-industry research relations as grounded in personal 

encounters within a community. According to the authors, “...each member of the biotech 

community stays in touch, personally or intellectually, with a rather large group of colleagues 

(p. 194).”  A prominent attribute of these communities and networks is a high level of trust 

and implicit norms of behavior, which allow for liberal information sharing and subsequent 

identification of collaborative opportunities.  

Studies at the organization and industry level emphasis the role of prior experience in 

the formation of new partnerships. Powell and colleagues (1996) investigated networks of 

learning, and described knowledge creation as occurring “in the context of a community, one 

that is fluid and evolving rather than tightly bound or static (p. 118).” Organizations with 

greater frequency and experience in R&D alliances were found to be more centrally located 

in the organization network. While this community or network context presupposes 

exchanges between and among actors, ultimately it is the decision process itself that 
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determines whether potential partnerships evolve into formal transactions like CRC 

membership.  

Decision Process 

Existing literature on decision processes underlying research joint ventures has tended 

toward the theoretical. Empirical investigations are generally absent in this area, with the 

exception of Doz and colleagues (2000) who focused more on the initializing industrial 

conditions and on joint activities between R&D consortia managers and consortia member 

organizations. No studies have explored the actual decision process occurring within 

organizations considering CRC membership.  

Decision-making in general enjoys a significant history of research (e.g., March, 

1997), and several models in that body of work match closely with the organization 

interviews and subsequent survey findings.  For example, Mintzberg, Raisinghani, and 

Théorêt (1976) examined unstructured strategic decisions in organizations. The authors 

subscribed to a three-stage decision process with underlying routines in each stage. The three 

stages included the identification or recognition that a decision is warranted, followed by the 

development of possible solutions, and finally the selection of a final decision.  

Importantly, Mintzberg et al. (1976) recognized dynamic factors within unstructured 

strategic decision processes that operate as bulwarks to linear and progressive decision flow. 

For example, the authors referred to “interrupts” or events within an organization that could 

delay the process. Feedback loops could also force a decision backward to earlier decision 

stages or routines. The CRC decision, though perhaps more structured than the cases 

investigated by Mintzberg and colleagues, also seemed characterized by a dynamic flow. 



 

 

163

Technical, financial and structural factors, though a primary focus at certain stages of the 

decision process, were far from isolated variables in the larger decision process. For example, 

in the final causal model the interpretation of the CRC membership fee is understood in the 

context of overall financial leverage and appropriability of outputs. Further, according to the 

interviews, a lack of perceived strategic fit could halt the decision process before financial or 

legal factors are considered.    

More directly relevant to the present study is research related to decisions on the 

adoption of innovations. Though based on community decision-making, Everett Rogers’ 

(1971) models followed a similar multi-stage process to that outlined by Mintzberg and his 

colleagues (1976). Rogers discussed collective and authoritative innovation decisions. Under 

authoritative innovation decisions, a subordinate group adopts an innovation based on 

decisions of another group. For example, university students may be required to adopt a new 

billing system. Under a collective process, the decision is one made by a community or 

group. The CRC decision appears to fall somewhere between these extremes. The decision 

displayed elements of employee involvement, where decision-making is pushed downward in 

the organization (Cummings & Worley, 1993). The CRC decision is participative, in that 

several actors could be involved in the evaluation, though a higher-level actor is responsible 

for the final decision and resource allocation.  

The present study extends these decision models into the area of CRC decisions, and 

arguably into partnership decisions in general. Going further, CRC decisions also exhibit a 

similar cadre of actors and roles outlined in the innovation management literature. The 

present study identified gatekeepers, champions, financial decision makers and opposition to 
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CRC membership. In the area of new product development (NPD), Reid and Brentani (2004) 

considered the roles of boundary spanners and gatekeepers at the fuzzy front end of NPD. 

According to the authors, as information flows further into the organization, corporate-level 

decision makers get involved in the decision process.  

Rogers’ (1971) identified similar roles in the adoption of innovations in communities, 

and admitted to different actors at different stages. The stimulator is a change agent, and can 

often be external to the community system. I found that in just 43% of cases did the 

participant initiate (or stimulate) the idea of CRC membership; in the balance of cases 

someone else either internal or external to the organization initiate the idea.  Rogers’ initiator 

is an internal actor, familiar with operations of the community. For Rogers, the initiator 

translates the idea into a plan for action in the community. The stimulator and the initiator 

could be the same or different actors, much like a boundary spanner and gatekeeper.  

An interesting finding from both the organization interviews and surveys is the role of 

what might be called the “decision manager.” This individual served as the primary contact 

with the CRC, and carried the decision through the organization. In most cases this individual 

was the study informant, but by default was not the same individual as the gatekeeper or the 

champion (if one did emerge). Importantly, the decision manager can assume an internal 

and/or external orientation, where a strong internal liaising focus can present a barrier for the 

CRC in search of new memberships. Effectively, this decision manager reflects absorptive 

capacity at the individual level (Cohen & Levinthal, 1990).  

Another role is what Rogers (1971) called the legitimizer, who represents the 

community system and has sanctioning authority over decisions affecting the system. Rogers 
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suggested that legitimizers play a more passive role, tending to be a filter or screener for the 

community, sanctioning those innovations that benefit or align with the system itself. These 

actors tend to give others license to act rather than act themselves. The legitimizer is 

analogous to those with budget authority in the CRC decision. However, I found that in 20% 

of cases the primary contact with the CRC also maintained financial authority over the 

membership decision. This is more consistent with a participative decision than Rogers’ 

authority innovation decision. Clearly these “legitimizers” in the CRC decision played a 

significant and active role in the process.  

Further, a champion for the CRC was reported in about 75% of cases, and in only 

25% of cases did an individual or group voice opposition to membership. The more likely 

rise of a champion compared to opposition is consistent with other research (Markham et al., 

1991); even so, sample bias among the non-member organizations in this study could have 

influenced findings on the frequency of champions and opposition. Opposition, though rare, 

seemed to play an important role in the decision process. The current analysis showed a 

significant relationship between the presence of opposition and the ultimate decision about 

the CRC. In the survey, opposition came from multiple areas, including high-level decision 

makers. From the organization interviews I found the bases for opposition grounded in 

concerns over competitive threat from the consortium format, exposure of the organizations’ 

own IP, and the expected appropriability of outcomes. Similar results have been discovered 

elsewhere (Feller et al., 2002; Hall et al., 2001).  
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Process Complexity  

Decision models like those offered by Mintzberg et al. (1976) and Wolfe, Fleischer, 

Morell, and Eveland (1990) begin with a recognized need for a decision. In the first stage in 

Rogers’ model (1971), stimulation of the decision occurs when someone becomes aware of 

the need for an innovation. Interestingly, the CRC decision is not always sparked by a 

particular need or problem to be solved. Among survey participants in the present study, 

about one in three cases did not have a particular need or problem for which the CRC was 

being considered. The difference may be one of exploration versus exploitation (March, 

1991).   

More than 60% of organizations surveyed reported that their decision process focused 

to a moderate or great extent on demonstrating a return on investment (ROI). From this 

perspective it’s not surprising that many organizations in this study were seeking solutions to 

specific problems, or exploiting CRC research for improvement or refinement to existing 

products or processes. Exploration on the other hand, comes with greater uncertainty and is 

less amenable to estimation of returns. While not addressed specifically in the survey form, 

open comments from the participating organizations indicated organizational motives that 

could be mapped to notions of exploitation and exploration. Among organizations that 

declined CRC membership, 17% stated concerns over the long-term, basic nature of the 

research. Among organizations that joined, 15% cited exposure to breakthrough 

technologies, and 10% viewed the CRC as a source of new ideas and perspectives.   

The focus on demonstrating a return on investment for many organizations aligns 

with the view that decisions are rational choices (March 1997). The decision choice derives 



 

 

167

from knowledge of alternatives, consequences of those alternatives, an order of preferences 

with regard to those consequences, and a decision rule. Decisions are limited or bounded by 

the complexity of the decision situation and by differences across the actors involved in the 

process. In a sense the quest for calculated ROI in the CRC decision can be conceived as an 

attempted at controlling uncertainty in the decision-making process.   

Regression Models 

The model building and variable selection process allowed for the identification of 

significant decision predictors in both the domain-specific and aggregate multivariable 

regression models. The general absence of meaningful relationships between the decision 

outcome and factors at the industry-level and organization-level seemed to contradict 

existing research. For example, Sakakibara (2002) and Hayton and colleagues (in press) 

discovered meaningful relationships between variables at these levels and the formation of 

joint ventures. For example, organizations with appropriate slack resources or higher levels 

of R&D investments were more likely to engage in joint research. But while these studies 

examined antecedent conditions to joint ventures, the current study centered on a particular 

decision situation. In this framework, all the organizations involved in the study had 

seriously considered CRC membership, despite variation on industrial sector, appropriability 

conditions, financial health, and R&D intensity. 

Ultimately, at these higher levels only the organizations’ financial health showed 

significant relationship with the organizations’ decision. This variable showed no significant 

relationship with the participants’ recommendation. This is expected. In 80% of cases the 

participant did not hold budget authority over the CRC membership decision, and likely did 
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not have specific information about available financial resources. Financial health played a 

limited role in the final analysis. It is arguable that organizations with significant financial 

constraints do not initiate joint research decisions, and as a segment of organizations were 

not represented in this study.  

Perceived characteristics of the CRC explained the most variation in both the 

participants’ recommendation and the organizations’ decision, compared to other domain-

specific regression models. Importantly, only the perceived characteristics of the CRC 

contributed to the explained variance; none of the objective characteristics (e.g., CRC 

funding, actual member fees) demonstrated any meaningful relationship with either outcome. 

The lack of statistical relationship between actual membership fee and perceptions of the 

membership fee was supported in the organization interviews. As the informant in Case 15 

said:  

Yeah, so if I spent $200,000 on a research project, that’s not a lot of money…but I 

know what the result is. It’s very easy to justify what the end result is. It’s hard for me 

to go and justify “networking” as an end result. (Case 15) 

This dominant influence of partner characteristics seems most closely in support of 

strategic behavior theories of joint ventures formation. Organizations will engage in joint 

venture if to do so will improve their competitive position in the market (Kogut, 1988). In the 

present study, significant correlations were identified between perceived strategic fit, CRC 

membership fee, and financial leverage associated with the membership fee. When perceived 

fit is high, the participant reported favorable perceptions of the membership fee and 

associated financial leverage.  
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There is also some support here for transaction cost theory. Under a transaction cost 

model, organizations will pursue external partnerships when to do so will minimize costs 

(Williamson, 1975; Kogut, 1988). In the path model, perceptions of costs were influenced by 

perceptions of the IP agreement and perceptions of financial leverage. Unfavorable attitudes 

to the IP agreement could be interpreted as incomplete contracts or uncertainty in the 

appropriability of outcomes, which in turn generate unfavorable attitudes toward cost.  

The final path model, which contained many of the perceived CRC variables, 

reflected elements of the decision process identified in the organization interviews. 

Specifically, the representation of gates or hurdles, along with different evaluation criteria, 

came through in the path model. The perceived strategic fit of the CRC had an indirect effect 

on the organizations’ decision, through the participants’ recommendation. More directly 

related to the organizations’ decision were both the participants’ recommendation and 

perceptions of the membership fee. This tracks with an initial technical assessment at lower 

levels in the organization, followed by a presentation (either formal or informal) and request 

for funding at higher levels of the organization.     

Sub-organization process and context domains each explained less than one-third the 

variance accounted for by the perceived CRC characteristics in the organizations’ decision, 

based on comparisons among the domain-specific regression models. To the extent that these 

process and context variables remain constant across decision occasions, one would expect a 

limited effect from these variables on all decisions within a particular organization. 

Arguably, escalating levels, internal competition for funding, funding from multiple budgets, 

and a focus on ROI would similarly describe most decision occasions within a particular 
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organization. However, dynamic variables that could change across decision occasions would 

be more likely to influence the decision outcome. In the case of CRC decisions these include 

the rise of a champion or opposition, the number of stakeholders involved in the decision, 

and the timing of the decision around budget planning.  

  In the sub-organization process domain only the emergence of a champion for the 

CRC had a significant impact on the participants’ recommendation, in the aggregate 

multivariable model. The meaning of this result is disputable, as in more than half the cases 

the participants themselves reported to serve as champion. A significant relationship between 

these variables is expected. However, the absence of a significant relationship between a 

champion for the CRC and the organizations’ decision was unexpected. Existing research on 

innovation management emphasizes the influential role of the champion on product 

development (e.g., Chakrabarti, 1974). One possible explanation comes from the 

organization interviews and the final path model. Decisions on CRC membership place 

significant emphasis on strategic fit and return on investment. Such a systematic assessment 

may trump the persistence and enthusiasm of a champion.  

The role of champion in the organizations’ decision appeared to be supplanted by the 

presence of opposition to the CRC. Decisions that involved an antagonist or opposition to 

membership were 82% less likely to join, other variables held constant. Though infrequent, 

opposition could have a significant and negative impact on the decision outcome. In support, 

Markham and colleagues (1991) found similar negative effects of antagonists on R&D 

projects. It’s interesting to note that the presence of opposition showed a near-zero 

correlation with the measure of open innovation. Organizations with a climate of openness to 
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external partnerships are not immune to ardent opposition to CRC membership. While at 

least one informant from the organization interviews referred to this as the “operations 

business bias” (Case 15), the survey responses indicated that opposition could come from 

various departments, including central research.  

With regard to the sub-organization context, notions of open innovation and 

absorptive capacity impressed upon the participants’ recommendation for CRC membership. 

The joint influence of these variables is not surprising, since both constructs oppose a Not 

Invented Here syndrome, or NIH. Chesbrough (2003) associated NIH with a closed 

innovation model, whereby a firm relies on its own internal resources to create and develop 

new ideas. Cohen and Levinthal (1990) referred to NIH as dysfunctional to effective 

organizational learning. In general terms, open innovation is an organization’s willingness to 

exploit external knowledge sources; absorptive capacity is an organization’s capability to 

exploit those sources.  

Both open innovation and absorptive capacity are multifaceted, and the literature has 

no generally accepted metric for either construct. For example, Zahra and George (2002) 

proposed a model of absorptive capacity that includes dynamic capabilities of knowledge 

acquisition, assimilation, transformation and exploitation. Empirically, Fabrizio (2008) 

operationalized absorptive capacity by the number of joint publications between firm 

researchers and university scientists. Laursen and Salter (2006) linked absorptive capacity 

with their concept of open search strategies, and compiled survey responses from 

organizations on the frequency and intensity of external partnerships.  
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The measures of absorptive capacity used in the current study were attitudinal, and 

tended toward the organizations’ ability (in terms of resource availability, expertise, or 

general interest) to exploit CRC research. If I considered a fuller operational definition, in 

terms of a dynamic capability embedded in a firm’s processes and routines (Zahra & George, 

2002), then elements of the decision process could also have served as a proxy, at least in 

part, for absorptive capacity. For example, ‘Does the organization have established routines 

and processes for searching and selecting external partners?’ However, an established 

process will not likely help predict decision outcomes, though it might result in more 

deliberate and ultimately effective decisions. 

The three absorptive capacity items used here did not form a reliable scale, and 

appeared to address unique elements of a much broader construct. In the aggregate regression 

only the item regarding the “interest in pursuing external partners to meet our research 

needs” predicted the participants’ recommendation. In effect, this item could be a proxy for 

NIH: organizations that scored low on this item could have allocated most of their attention 

toward internal R&D capabilities. Participants from these organizations would be less 

inclined to a strong recommendation. In the modified and final path model the item “staff had 

the technical expertise to transfer and exploit center research” had an indirect effect on the 

organizations’ decision, operating through the participants’ recommendation. This placement 

makes sense, if the technical assessment rests with the participant and the financial decision 

occurs in a later stage.  

The open innovation scale initially contained five items. Four items were scalable, 

based on confirmatory factor analysis. In retrospect, the fifth item differed from the others in 
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its structural emphasis: “We have an individual or group dedicated to managing external 

research partners.” The remaining items formed a climate-oriented scale. In itself, this 

suggests open innovation can be informally encouraged and also formally designed into the 

organizational system. For example, a manager could decide to spend discretionary budget 

resources on funding conference attendance. More formally, corporate policymakers could 

institute policies the support collaboration with universities. In fact, the organization 

interviews indicated that policy changes could directly impact university collaborations, for 

better or worse. Ultimately, the structure-oriented item had a direct effect on the participants’ 

recommendation and mediated the effect of the open innovation scale. Whether this intimates 

greater importance on structural elements of open innovation is uncertain. 

Conclusions on the effects of individual-level variables should be taken with caution. 

The study participant could have assumed multiple roles during decision-making. A 

participant could have been the boundary spanner, gatekeeper, primary contact, champion, 

financial decision-maker, or any combination of these. Depending on the role or roles 

assumed during the decision process, certain individual-level metrics may not be relevant. 

For example, the measure on the participants’ champion role behaviors is confounded by 

cases in which the participant did not champion the CRC in the decision. Ideally, I would 

have filtered the dataset to match particular analyses involving these individual-level 

variables, however the small sample size precluded any further reduction in cases. 

Cautionary notes aside, it is interesting that participants whose job performance was 

driven by internal liaison role behaviors correlated negatively with the decision outcome. 

This is counter-intuitive, as one might expect those with a stronger focus on communicating 
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across internal departments could more effectively broker disagreements between 

organization units. However, Cohen and Levinthal (1990) suggested that these inward-

focused actors might have difficulty understanding and then translating the benefits of 

external knowledge sources. Further, correlation data indicated a non-significant relationship 

between internal liaison and external role behaviors. That is, internal liaison behaviors were 

unrelated to boundary spanning or gatekeeper role behaviors.  

Implications  

For Organizations 

It is surprising that over two-thirds of organizations in this study were primarily 

interested in the CRC to address a specific technical need or problem. This deviates from the 

purpose of these university-based CRCs as pre-competitive or use-inspired research. Two 

possible factors may explain this connection. First, organizations may apply a common 

decision strategy in the evaluation of external partners, whether university, supplier or 

customer. Second, organizational processes and systems may create undue emphasis on 

short-term outcomes, to the extent that decisions related to exploratory and therefore less 

certain outcomes are more readily avoided. Since this study focused on a single decision 

case, however, the situation in any give organization may well be a current focus on 

incremental improvement given the state of the technology. Even so, innovation researchers 

have recognized the competitive need for organizations to have a dual or “ambidextrous” 

orientation; maintaining current products and processes but also searching for next-

generation technologies (Tushman & O’Reilly, 2004).   
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Ultimately, universities and university-based CRCs play an influential role in the 

evolution of technologies and their associated technology communities. To remain 

competitive in evolving markets, organizations must continue to prospect knowledge 

generated in these institutions. While ROI is the most direct method to justify expenditures, 

the benefits of CRC membership may not crystallize into profits for several years. According 

to March (1991), “Compared to returns from exploitation, returns from exploration are 

systematically less certain, more remote in time, and organizationally more distant from the 

locus of action and adaption (p. 73).”  While participation in a university-based CRC may not 

help the organization launch its next product, membership can accelerate the organizations’ 

capabilities to innovate and create the next generation of products (e.g., Prahalad & Hamel, 

1990).  

For CRCs 

About one in three organizations surveyed reported that the CRC initiated the idea of 

membership. This leaves about two-thirds of organizations taking a proactive role in the 

search process, or at least pursuing a referral from a strategic partner or customer. Further, 

about 25% of organizations reported to be unfamiliar with the CRC or its researchers prior to 

the decision. While CRC directors have discovered networking to be an effective means of 

securing new members, these data suggest a broader market of potential members beyond the 

networking resources of the CRC.  

From a tactical perspective this implies a need to adopt private sector marketing and 

selling strategies, in order to increase awareness and reputation for the CRC in the 

technology community. In fact, the network marketing approach pursued by CRC directors is 
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the same approached applied by small business owners (e.g., Batonda & Perry, 2003; Jack & 

Anderson, 2002). The CRC supplies research services, and organizations in the market 

demand research services. More importantly, the survival of the CRC depends on creating 

demand for the CRC’s particular research services.  

CRCs operate as linking pins among universities, industrial organizations, and 

government agencies (Gray & Walters, 1998). But like small businesses, CRCs nonetheless 

compete with other research providers for industry dollars (Cohen et al., 2002; Laursen & 

Salter, 2006). Researchers in the area of marketing and entrepreneurship have found that 

small businesses can benefit from combining relationship marketing with more traditional 

tactics (Huttman & Shaw, 2003; Coviello, Brodie, & Munro, 2000). CRCs in the NSF 

program have pursued marketing approaches that seek to manage the traditional 4Ps of 

marketing (product, price promotion, and placement) and offer a complement to current 

networking approaches. For example, some CRCs offered tiered membership pricing, while 

others offered testing services to attached prospective members.  

The role of budget timing is an interesting and highly practical condition of decision-

making. Awareness of internal processes and schedules that could align with and support the 

organization’s decision could help CRCs. In fact, nearly one in five of the organizations that 

did not join the CRC admitted they’d seriously consider joining during the next budget 

planning cycle. For CRC directors, allocating more marketing resources during times when 

organizations are most likely to be involved in budget planning could increase recruiting 

success rates.  
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Finally, the aggregate regression models and the path model indicated several areas in 

which the CRC director can become a catalyst in the decision making process. First, return 

on investment and strategic fit appear to be critical components in the decision. Tactically, 

the CRC director can provide the decision manager with CRC information relevant to these 

factors. For example, this information could include attitudinal data from current CRC 

members regarding benefits to their organizations. The issue of strategic fit is perhaps more 

involved. As a participant in the technology community its imperative that the CRC stay 

embedded in community networks and maintain a research program that addresses the 

emerging and future needs of the community.  

The CRC director could become more involved in the decision process by following 

what Levine and colleagues (1998) referred to as “consultative, collaborative selling” to 

boost CRC membership numbers. In this approach, CRCs form partnerships with prospective 

member organizations by following a prescriptive and escalating model of relationship 

building. This is similar to Uzzi’s (1996) observations concerning factors important to the 

survival of small businesses. Uzzi recognized that successful businesses created strong 

network relationships through mutual problem solving and information sharing.  

Further, the CRC director could influence the decision process by minimizing barriers 

or “interrupts” (Mintzberg et al., 1976), whether from internal opposition or capacity 

limitations of the decision manager. Opposition could emerge from multiple areas in the 

organization but consistently seem to argue that CRC membership exposes the organization 

to competitive threats. Also, decision managers who are inwardly focused may have 

difficultly translating CRC benefits to internal stakeholders. In either case, the CRC director 
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could provide information that alleviates concerns over risks and emphasizes the benefits of 

CRC membership.   

For Policy Makers 

Researchers on network formation processes highlight the importance of negotiation 

in the formation of joint ventures (e.g., Ring & Van de Ven, 1994). Programs like the NSF-

IUCRC program provide a social technology with a proven model of innovation 

management.  A tremendous benefit of this model is that new CRC directors have an 

established method for managing operations and involving organizations in the research 

program. However, this formalized structure may limit aspects of relationship development, 

as CRC directors have limited flexibility for negotiation.  

For policy makers this suggests a need to maintain flexibility in the program design, 

to allow both parties an opportunity to benefit from the negotiation process. Further, this also 

means continued review of the program design in light of the changing needs of industry. 

There is evidence that NSF-IUCRC program has tracked closely with industrial needs. A 

chronicle of the program reveals an evolution from single university CRCs to diverse, 

multiple university CRCs. This aligns with growing interest in multi-disciplinary teams and 

team science (e.g., Gray, 2008; Hargadon, 2003). However, other aspects of the IUCRC 

program should also be monitored and evaluated against industry needs. For example, early 

stages of the current study suggested potential issues among some organizations with the IP 

agreement. Similar IP-related concerns have been identified elsewhere (Jelinek and 

Markham, 2007).   
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Another implication for policy makers pertains to recruiting. As noted earlier, CRC 

directors on average invest less than 1% of their budgets into marketing and recruiting. 

However, recruiting new members is essential to the survival of the CRC. Without sufficient 

funding to support network development and invest in more traditional marketing practices, 

CRCs will likely be inhibited in their recruiting practices and membership numbers. 

Providing additional funding, specifically for marketing and recruiting purposes, could help 

increase CRC membership.  

Limitations 

First and perhaps most important are sampling issues. The possible sample bias 

associated with non-member organizations has already been mentioned. Despite efforts to 

leverage existing relationships between CRC directors and organization contacts during the 

fielding process, I was unable to secure a balanced sample of CRC member and non-member 

organizations. Also, the small sample size in general leaves the analysis susceptible high 

standard errors and wide confidence intervals. This translates to lower statistical power, or a 

higher chance of committing Type II errors: I could have missed important differences 

between member and non-member organizations. The model-building process attempted to 

minimize the risk of Type II errors by employing a lenient alpha coefficient for accepting 

variables into subsequent multivariable models. Even so, smaller effect sizes could have been 

interpreted as non-significant when in fact true differences exist in the broader population. 

Future attempts on this research design should seek larger cell sizes; however, primary 

research with industry research practitioners can be challenging and resource intensive.   
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Second, I tried to limit the retrospective demands on participants by requesting from 

directors only organizations that made membership decisions within the past 24 months. 

During the survey process, this was confirmed from more than 80% of cases. In the 

remaining cases, participants were retained pending sufficient involvement in the decision 

process. Had the response rate and sample size been greater, these cases could have been 

removed for analysis purposes.  Another factor contributing to memory errors in 

retrospective accounts is the occurrences of similar events during the lag period. From the 

organizational interviews that preceded the survey, I recognized several organizations 

maintaining on-going relationships with multiple universities. It is possible participants could 

unknowingly have confused the CRC membership event with other, similar events in their 

organization.  

The third limitation pertains to causal inference. An important criterion for causal 

models is evidence of time precedence in the model design. From the organization interviews 

I discovered that the decision process generally follows a series of gates or hurdles, and that 

certain actors do not get involved in the decision process until screening criteria have been 

met. However, organizations do not all follow a linear and clearly demarcated decision 

process, so designing a survey with sets of questions based on hurdles or gates was not 

feasible. Nor did I administer a series of surveys based on expected milestone achievements 

in the decision process. For this reason, the time precedence of certain variables ahead of 

others is largely conjecture. Though reasonably based on anecdotal accounts from the 

interviews, I cannot empirical validate these connections in the path model. For example, do 

perceptions of financial leverage influence the assessment of the membership fee, or does the 
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membership fee affect perceptions of the financial leverage? Both paths are possible, though 

the former provided a better fit the data. 

  Finally, the scope of this research proved ambitious, and with breadth came some 

sacrifice to depth. Complex topics and constructs were restricted to a single item or a short 

battery of items. For example, the constructs of open innovation and absorptive capacity 

were each assessed with a small set of items, though both constructs are multi-faceted with a 

large body of literature behind them. Adding to this limitation is a general lack of accepted 

scales on these constructs in the published research. Because I built many items and scales 

from scratch, their construct validity could be questioned, though on their face they appear 

true to their operational definitions. For the broader literature base this highlights a gap in 

regard to measures development.   

Future Research 

Regardless of these limitations, this study offered a significant contribution to the 

literature on partnerships in university-based CRCs. In terms of research design, this study 

included a comparison group of organizations that also engaged in a specific decision about 

CRC membership yet ultimately reached the opposite conclusion. Study findings identified 

the primary importance of perceived CRC characteristics on both the participants’ 

recommendation and the organizations’ decision. Further, I uncovered a negative influence 

from decision managers who consider an internal liaison role important to their job 

performance.  Future research could both improve on study design and further explore the 

most significant findings.  
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As mentioned earlier, a significant limitation of this research was the sample size and 

its implications for Type II errors. Future research should attempt to achieve larger samples, 

particular among non-member comparison groups. The small sample size also precluded the 

testing of moderator and interaction effects. The sample included both public and private 

sector organizations, and while sector variables were not found predictive of outcomes, it is 

arguable that decision factors among private organizations differ from those among public 

organizations. Other possible moderators include organization size and research interest. For 

example, Reid and Brentani (2004) distinguished decision-making processes between 

incremental and discontinuous new product innovations. Organizations looking to the CRC 

to solve a specific technical problem may follow different decision making protocols 

compared to those with exploratory intentions. A larger sample would provide for testing of 

moderators like these.   

Future research should also explore more in depth those constructs and variables 

found instrumental to decision outcomes. Due the breadth of variables included in the current 

study, each could only be addressed at a general level. Qualitative research into these factors 

would benefit programs like the NSF-IUCRC as well as deepen the knowledge based on 

these industry-university linking mechanisms. Research could address questions like: what 

does “strategic fit” mean to organizations seeking university partners; what factors at what 

levels predict the emergence of opposition to CRC membership; how do internal liaison 

behaviors negatively affect decision outcomes; and how much time is allocated to these 

decisions, what roles hold the most influence and why? Answers to these and similar 
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questions could stimulate continued industry-university partnerships through changes in CRC 

operations and in broader economic policy.  
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Appendix A: Tables  

 
Table A 1: Descriptive Statistics on Center and Director Variables 

Descriptive Statistics on CRC and Director Variables 

 

 N-size Median Mean SD Min Max 

CRC-level (based on 2004-2005 data) 

CRC age 40 6 7.2 5.6 0 21 

Current members  40 11 14.3 10.1 1 43  

New members added 40 2 3.8 4.6 0 20 

Total Funding  ($000) 40 $728 $1,479 $1,576 $210 $7,106 

Spending on recruiting 32 $5,000 $6,781 $10,125 $0 $50,000 

Percent of total funding spent 
on recruiting  

32 0.4% 0.8% 1.3% 0.0% 7.0% 

Director-level 

Years as a center director 45 6.0 7.7 5.8 1 25 

Hours per month on recruiting 45 10.0 18.6 17.0 2 80 
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Table A 2: Reported Effectiveness of Methods Used to Identify Potential Members 

Reported Effectiveness of Methods Used to Identify Potential Members 

 

 
N 

Highly 
effective 

Moderately 
effective 

Somewhat 
effective 

Not at all 
effective 

Do Not 
Use 

Advertising in trade journals 
or trade websites 

46 0.0 2.2 2.2 0.0 95.7 

Sponsoring industry-related 
events (e.g., seminars) 

45 11.1 37.8 28.9 8.9 13.3 

Presenting at tradeshows 46 4.3 13.0 17.4 6.5 58.7 

Presenting at scientific 
meetings and conferences 

45 24.4 42.2 22.2 6.7 4.4 

Publishing articles in trade 
journals or trade websites 

46 2.2 23.9 26.1 15.2 32.6 

Doing PR like news releases 
and general media coverage 

46 4.3 19.6 26.1 8.7 41.3 

Sending out direct mailings 
with center/site information 

46 0.0 15.2 37.0 15.2 32.6 

Building traffic on your 
center/site’s website 

46 4.3 10.9 58.7 15.2 10.9 

Networking through your 
own personal contacts 

45 82.2 17.8 0.0 0.0 0.0 

Networking through other 
site stakeholders (e.g., IAB 
members, faculty) 

46 37.0 43.5 15.2 2.2 2.2 
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Table A 3: Reported Effectiveness of Methods For Communicating CRC Characteristics 

Reported Effectiveness of Methods For Communicating CRC Characteristics 

 

 
N 

Highly 
effective 

Moderately 
effective 

Somewhat 
effective 

Not at all 
effective 

Do Not 
Use 

Center brochure    46 13.0 39.1 39.1 0.0 8.7 

Abstracts of current research 
projects   

45 26.7 33.3 35.6 0.0 4.4 

Document with an overview of 
member benefits   

46 10.9 39.1 45.7 0.0 4.3 

Document with the mission/ 
vision of the center   

46 15.2 37.0 41.3 6.5 0.0 

List of members/ industry 
partners   

46 30.4 43.5 26.1 0.0 0.0 

List of primary investigators  46 6.5 37.0 41.3 8.7 6.5 

References to Center technical 
reports or publications   

45 8.9 31.1 48.9 4.4 6.7 

Full text technical reports or 
publications   

46 15.2 26.1 34.8 6.5 17.4 

Center newsletters   45 6.7 15.6 24.4 8.9 44.4 

Description and/or images of 
center facilities including 
equipment   

44 4.5 27.3 34.1 4.5 29.5 

A website for the center 45 26.7 35.6 28.9 2.2 6.7 
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Table A 4: Reported Effectiveness of Methods Used to Secure New Members 

Reported Effectiveness of Methods Used to Secure New Members 

 

 
N 

Highly 
effective 

Moderately 
effective 

Somewhat 
effective 

Not at all 
effective 

Do Not 
Use 

Visiting the organization  45 66.7 20.0 13.3 0.0 0.0 

Visiting the organization with 
some of your scientists  

45 48.9 24.4 11.1 0.0 15.6 

Hosting organization 
representatives at your site during 
non-IAB meeting times   

45 60.0 20.0 15.6 0.0 4.4 

Hosting organization 
representatives at your site during 
an IAB meeting  

45 31.1 40.0 13.3 0.0 15.6 

Meeting with organization 
representatives at a neutral 
location (e.g., breakfast, lunch 
venue)   

45 8.9 28.9 44.4 2.2 15.6 

Holding conference calls with 
organization representatives 

45 6.7 26.7 42.2 4.4 20.0 
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Table A 5: Reported Involvement of Stakeholders in Member Recruiting 

Reported Involvement of CRC Stakeholders in Member Recruiting 

 

 

N 
To a great 
extent 

To a 
moderate 
extent 

To some 
extent 

To a little 
extent Not at all 

Yourself 43 86.0 7.0 7.0 0.0 0.0 

Faculty PI’s 45 13.3 35.6 33.3 15.6 2.2 

IAB members 45 6.7 26.7 42.2 20.0 4.4 

Graduate students 45 0.0 8.9 11.1 44.4 35.6 

University administration 45 0.0 0.0 8.9 42.2 48.9 

Directors from other sites 45 15.6 13.3 15.6 17.8 37.8 

    Single site 14 0.0 0.0 0.0 14.3 85.7 

    Multi site 31 22.6 19.4 22.6 19.4 16.1 

Consultant or staff member 
dedicated to recruitment 

43 16.3 4.7 9.3 11.6 58.1 
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Table A 6: Frequency of Top 3 Rankings of Reasons for Joining an IUCRC 

Frequency of Top 3 Rankings of Reasons for Joining an IUCRC 

 

Reason Count Percent 

Relevance of research to organization needs 36 78% 

High probability of future knowledge or technology transfer benefits 28 61% 

Success of past Center/PI research accomplishments 19 41% 

Quantity and/or quality of graduate students to recruit 10 22% 

High financial leverage provided by the center/site 10 22% 

Complimentary interests with IAB members 7 15% 

Quality of facilities and equipment 5 11% 

Existing ties or relationship with the university  5 11% 

Center/site's associate with the NSF 4 9% 

Access to PI's for informal consulting 4 9% 

Opportunity to participate in setting industry standards 2 4% 

Proximity of organization to the center 1 2% 

Opportunity to showcase new equipment at the Center/site 0 0% 
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Table A 7: Frequency of Top 3 Rankings of Reasons for Not Joining an IUCRC 

Frequency of Top 3 Rankings of Reasons for Not Joining an IUCRC 

 

Reason Count Percent 

Cost of membership fee 24 52% 

Lack of relevance of research to organization needs 18 39% 

Concerns about IP and licensing rights 18 39% 

Organization research priorities are very short term 15 33% 

Organization representative did not have access to real decision makers 13 28% 

Conflicting opinions within the organization about joining 8 17% 

Center/site not on organization's preferred university list 8 17% 

Organization able to obtain research from another center or research group cheaper 6 13% 

Conflicting interests with IAB members 5 11% 

Limited financial leveraging provided by the center 4 9% 

Distance of the organization from center/site 4 9% 

Limited quantity and/or quality of graduate students to recruit 2 4% 

Limitations of facilities and equipment 1 2% 

Lack of research track record [at the center] 0 0% 
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Table A 8: Exploratory Factor Analysis Results on Reasons for Joining an IUCRC 

Exploratory Factor Analysis Results on Reasons for Joining an IUCRC 

 

Variable 

Factor 1 – 
Tech Transfer 
& Research 

Factor 2 – 
Equipment & 
Leverage 

Factor 3 – 
Proximity & 

Ties 

Factor 4 – 
Mutual 

Interests & 
Standards 

Future knowledge and technology 
transfer benefits 

.89    

Past research accomplishments .76    

Relevance of research to organization 
needs 

.66    

Opportunity to showcase center 
equipment 

 .74   

Quality of facilities and equipment  .72   

High financial leveraging provided by 
the center 

 .71   

Existing relationship with the 
university 

  .73  

Proximity of the organization to the 
center 

  .65  

Quantity and/or quality of graduate 
students to recruit 

  .50  

Complimentary interests with IAB 
members 

   .89 

Opportunity to participate in setting 
industry standards 

   .81 
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Table A 9: Descriptive Statistics on Center Recruiting Outcomes  

Descriptive Statistics on CRC Recruiting Outcomes 

 

 N-size Median Mean SD Min Max 

Lead generation       

    New leads in past 12 months 43 7 11.6 9.3 2 40 

    New leads from existing relationships 43 5 8.3 7.5 1 35 

    Percent from existing relationships 43 75% 73% 24% 27% 100% 

       

Number of organizations actively pursued 31 6 8.2 6.4 2 30 

    Committed to memberships 31 2 2.5 3.3 0 18 

    Committed  31 32% 31% 21% 0% 67% 

    Undecided 31 3 4.5 4.1 1 18 

    Undecided  31 50% 56% 23% 7% 100% 

    Explicitly declined 31 1 1.2 2.0 0 10 

    Explicitly declined  31 4% 13% 15% 0% 50% 
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Table A 10: IUCRC Participation Rates by CRC Status and Structure 

IUCRC Participation Rates by CRC Status and Structure 

 

Participation Center Status Center Structure Sample 
Frame 

Count Percent 

Active  Single 12 7 58.3% 

 Multi-site 22 12 54.5% 

 Sub-total 34 19 55.9% 

     

New Single site 0 -- -- 

 Multi-site 5 3 60.0% 

 Sub-total 5 3 60.0% 

     

Retired Single site 3 0 0.0% 

 Multi-site 6 2 33.3% 

 Sub-total 9 2 22.2% 

     

Total Single site 15 7 46.7% 

 Multi-site 33 17 51.5% 

 Total 48 24 50.0% 
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Table A 11: Organization Participation Rates by Member and Non-member Status 

Organization Participation Rates by Member and Non-member Status 

 

 Membership Status  

 Members Non-members Total 

Total Emails  162 119 281 

  Do not contact 12 14 26 

  Opt-out 2 1 3 

  Undeliverable 8 17 25 

Usable emails 140 87 227 

Responses 78 39 117 

  Response rate 55.7% 44.8% 52.0% 

Completed surveys 68 29 97 

  Effective response rate 48.6% 33.3% 42.7% 

 
 
Table A 12: Survey Sample and Current IUCRC Member Population 

Survey Sample and Current IUCRC Member Population 

 

 Survey Sample Groups 

Sector 
Total Sample  

(n=97) 
Non-members 

(n=29) 
Members 
(n=68) 

IUCRC Program 
Database  
(n=661) 

Private Sector     

   Small (< 500 employees) 30 (30.9%) 12 (41.4%) 18 (26.5%) 128 (19.4%) 

   Large (> 500 employees) 46 (47.4%) 13 (44.8%) 33 (48.5%) 385 (58.2%) 

   Total Private  76 (78.4%) 25 (86.2%) 51 (75.0%) 513 (77.6%) 

Public sector 15 (15.5%)    3 (10.3%) 12 (17.6%)   95 (14.4%) 

Other    6 (  6.2%)   1 (  3.4%)   5 (  7.4%)   53 (  8.0%) 
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Table A 13: Frequency Counts and Percentages for Outcome Variables 

Frequency Counts and Percentages for Outcome Variables  

 

 Code Count Percent 

Q7. What did your organization decide regarding membership in the center? DV_dec   

      Decided NOT to join the center, or remain undecided 0 29 29.9 

      Decided to join the center 1 68 70.1 

TOTAL  97 100.0 

    

Q8. If your organization had not joined the center, which of the following 
best describes your organization's future intentions with the center? 

 
  

     We're not likely to join in the foreseeable future 1 8 27.6 

     We might reconsider joining at a later time under different circumstances 2 16 55.2 

     We will seriously consider joining during our next budget planning 3 5 17.2 

TOTAL  29 100.0 

    

(Data-derived outcome variable) DV_dec2   

     We're not likely to join in the foreseeable future 1 8 8.2 

     We might reconsider joining at a later time under different circumstances 2 16 16.5 

     We will seriously consider joining during our next budget planning 3 5 5.2 

     Decided to join the center 4 68 70.1 

TOTAL  97 100.0 

    

Q9. After you reviewed the center and its capabilities, what was your 
personal recommendation regarding membership in the center? DV_rec   

     I recommended we NOT join the center 1 9 9.3 

     I recommended we consider joining 2 21 21.6 

     I recommended we strongly consider joining 3 28 28.9 

     I recommended we definitely join the center 4 39 40.2 

TOTAL  97 100.0 
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Table A 14: Descriptive Statistics for Industry Appropriability  

Descriptive Statistics for Industry Appropriability  

 

 Code N^ Mean Std Q35a 

Q35. How effective are patents in protecting your 
organization's process and product innovations? IND_app     

Q35a. Process innovations  71 3.27 1.32  

Q35b. Product innovations  71 3.82 1.10 .66* 

      

Scale statistics, alpha = .78  71 7.08 2.20  
* Correlation is significant at the .01 level 
^ Includes only records where both Q35a and Q35b were answered 
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Table A 15: Frequency Counts and Percentages for Industry Sector 

Frequency Counts and Percentages for Industry Sector  

 

 Code Count Percent 

Q32. In which sector does your organization operate?    

Public or government sector 1 15 15.5 

Private or industrial sector 2 76 78.4 

Other 3 6 6.2 

TOTAL  97 100.0 

    

(Recoded variable Q32) IND_pub   

Private or other 0 82 84.5 

Public sector 1 15 15.5 

TOTAL  97 100.0 

    

Q33. In which of the following major industrial sectors does 
your organization best fit? 

   

Utilities  1 1.3 

Construction  3 3.9 

Manufacturing  53 69.7 

Transportation and warehousing  4 5.3 

Information  3 3.9 

Professional, scientific, and technical services  12 15.8 

TOTAL  76 100.0 

    

(Recoded variable Q33) IND_manu   

Non-manufacturing or other 0 44 45.4 

Manufacturing sector 1 53 54.6 

TOTAL  97 100.0 
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Table A 16: Descriptive Statistics for R&D Intensity  

Descriptive Statistics for R&D Intensity 

 

 Code N Mean Std Range 

Q36. About what percentage of your 
organization's total revenue is invested back into 
R&D? ORG_rdin 61 11.4% 15.5 0% - 80% 

Q38. How would you describe the financial 
conditions in your organization at the time the 
decision was made regarding the center? ORG_fin 97 3.67 1.25 1 - 5 

 
 
 
Table A 17: Frequency Counts and Percentages for Organization Size 

Frequency Counts and Percentages for Organization Size  

 

 Code Count Percent 

Q31. Which range best reflects the size of your organization at the 
time of the decision regarding the center? 

 
  

Less than 100 employees 1 23 23.7 

100 - 499 employees 2 16 16.5 

500 - 999 employees 3 12 12.4 

1,000 - 4,999 employees 4 12 12.4 

5,000 - 9,999 employees 5 8 8.2 

10,000 + employees 6 26 26.8 

TOTAL  97 100.0 

    

(Recoded variable Q31) ORG_size   

Less than 500 employees 0 39 40.2 

500 or more employees 1 58 59.8 

TOTAL  97 100.0 
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Table A 18: Descriptive Statistics for Objective CRC Characteristics 

Descriptive Statistics for Objective CRC Characteristics 

 

 Code Count Percent   

Center age CO_new     

             Established 0 75 77.3   

             New  1 20 20.6   

             (unknown) -- 2 2.1   

TOTAL  97 100.0   

      

Center structure CO_multi     

             Single university 0 24 25.3   

             Multiple university 1 71 74.7   

             (unknown) -- 2 2.1   

TOTAL  97 1000   

      

 Code N Mean Std Range 

Total funding* CO_fund 75 $1.70 $1.60 $0.12 – $8.90 

Student count CO_stds 75 15.0 16.6 0 – 72 

Staff count CO_staff 75 56.0 48.0 13 – 173 

Member count CO_mbrs 75 18.4 9.8 7 – 47  
* Statistics reported in millions 
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Table A 19: Descriptive Statistics and Correlations for the Strategic Fit Variables  

Descriptive Statistics and Correlations for the Strategic Fit Variables 

 

  N Mean Std Q16a Q16b Q16c Q16d Q17 

Q16a Long-term research needs  97 3.34 0.97 1.00     

Q16b Short-term research needs  97 3.02 1.16 .36** 1.00    

Q16c Core technologies  97 3.03 1.09 .48** .53** 1.00   

Q16d Emerging or non-core 
technologies 

97 2.88 1.01 .28** .23* .37** 1.00  

Q17 Perceived clear ROI 97 2.63 0.99 .31** .49** .46** .23* 1.00 
** Correlation significant at p < .01 
  * Correlation significant at p < .05 

 
 
 
Table A 20: Final CFA Model Output for the Strategic Fit Scale  

Final CFA Model Output for the Strategic Fit Scale 

 

  Β β Intercept  S.E. 

Q16a Long-term research needs  1.00 .57 3.34 .10 

Q16b Short-term research needs  1.43 .68 3.02 .12 

Q16c Core technologies  1.59 .80 3.03 .11 

Q16d Emerging or non-core technologies 0.78 .43 2.88 .10 

Q17 Perceived clear ROI 1.10 .61 2.63 .10 
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Table A 21: Descriptive Statistics and Reliabilities for Data-derived Scales 

Descriptive Statistics and Reliabilities for Data-derived Scales  

 

Code Scale description Items  N Mean Std  alpha 

CP_sfit Perceived strategic fit 5 97 14.90 3.71 .75 

CP_tech Perceived center technical attributes 5 97 27.82 4.44 .83 

SC_open Open innovation 4 97 13.47 3.19 .69 

ID_rcha Participant champion role behaviors 3 97 10.43 3.09 .84 

ID_rgate Participant gatekeeper role behaviors 3 97 9.98 2.44 .82 

ID_rlias Participant organization liaison role behaviors 2 97 7.09 2.07 .84 

 
 
 
Table A 22: Descriptive Statistics and Correlations for CRC Technical Items 

Descriptive Statistics and Correlations for CRC Technical Items 

 

  N Mean Std Q19a Q19b Q19c Q19d Q19e 

Q19a Opportunity to strengthen 
skills 

97 5.98 1.16 1.00     

Q19b Access to equipment or 
facilities 

97 5.00 1.28 .50** 1.00    

Q19c Opportunity for 1-on-1 
research  

97 5.21 1.19 .46** .51** 1.00   

Q19d Reputation of center’s 
researchers 

97 5.74 1.10 .38** .42** .34** 1.00  

Q19e Unique technical expertise 97 5.90 1.02 .58** .64** .48** .64** 1.00 
** Correlation significant at p < .01 
  * Correlation significant at p < .05 
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Table A 23: EFA Output for the CRC Technical Attributes Factor 

EFA Output for the CRC Technical Attributes Factor 

 

 Item abbreviation h
2 Factor 1 

Q19a Opportunity to strengthen skills 0.45 0.67 

Q19b Access to equipment or facilities 0.55 0.74 

Q19c Opportunity for 1-on-1 research  0.38 0.61 

Q19d Reputation of center’s researchers 0.38 0.62 

Q19e Unique technical expertise 0.78 0.88 

    

 Eigenvalue  2.55 

 % Total variance explained  50.8% 

h
2 = Final communalities 
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Table A 24: Descriptive Statistics and Correlations for CRC Non-technical Items 

Descriptive Statistics and Correlations for CRC Non-technical Items 

 

 Item abbreviation Code N Mean Std Q20a Q20b Q20c Q20d Q20e Q20f Q20g 

20a  Terms of the IP 
agreement 

CP_IP 97 3.84 1.38 1.00       

20b  Interact with 
competition 

CP_comp 97 4.25 1.20 .34** 1.00      

20c  Interact with 
partners or 
customers 

CP_cust 97 5.54 1.14 .16 .31** 1.00     

20d  Size/ amount of 
membership fee 

CP_fee 97 3.94 1.63 .36** .43** .08 1.00    

20e  Geographic 
proximity 

CP_prox 97 4.43 1.46 .05 .02 .02 .18 1.00   

20f  Ability to recruit 
students 

CP_recr 97 5.20 1.13 .09 -.05 .16 .00 .32** 1.00  

20g  Overall financial 
leverage  

CP_levg 97 4.92 1.34 .24* .12 .03 .38** .23* .26** 1.00 

** Correlation significant at p < .01 
  * Correlation significant at p < .05 
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Table A 25: EFA Output for the CRC Non-technical Attributes Factor 

EFA Output for the CRC Non-technical Attributes Factor 

 

  h
2  F1  F2  F3  

20a  IP agreement 0.26  0.41 * 0.08  0.28  

20b  Interact with competition 0.57  0.47 * -0.13  0.58 * 

20c  Interact with partners 0.30  0.02  0.09  0.54 * 

20d  Membership fee 0.68  0.82 * 0.07  0.10  

20e  Geographic proximity 0.20  0.17  0.41 * -0.03  

20f  Recruit students 0.69  -0.09  0.80 * 0.17  

20g  Financial leverage  0.34  0.44 * 0.39  -0.03  

          

 Eigenvalue   1.29  1.00  0.75  

 % Total variance explained   18.4%  14.4%  10.7%  

 % Common variance   42.4%  32.9%  24.7%  
h2 = final communalities 
* Indicates loadings above .40 

 
 
 

Table A 26: Descriptive Statistics and Correlations for Decision Complexity Items 

Descriptive Statistics and Correlations for Decision Complexity Items 

 

 Item abbreviation Code N Mean Std Q21a Q21b Q21c Q21d 

21a Escalating levels SP_dlvl 97 2.60 1.12 1.00    

21b Multiple budgets SP_dbgts 97 2.12 1.24 .17 1.00   

21c Focus on ROI SP_droi 97 2.90 1.19 .14 .08 1.00  

21d Internal competition SP_dcomp 97 2.40 1.25 .11 .37** .31** 1.00 
** Correlation significant at p < .01 
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Table A 27: Frequency Counts and Percentages for Champion and Opposition Items 

Frequency Counts and Percentages for Champion and Opposition Items 

 

 Code Count Percent 

Q14. Did anyone in your organization emerge as a champion for the 
center during the decision process? SP_cham   

             No 0 24 24.7 

             Yes 1 73 75.3 

TOTAL  98 100.0 

    

Q25. Did anyone oppose membership in the center? SP_opp   

             No 0 72 74.2 

             Yes  1 25 25.8 

TOTAL  97 100.0 

    

Q26. Who or what group(s) opposed membership in the center? *    

             Engineering 1 6 24.0 

             Manufacturing 2 1 4.0 

             Product or process development 3 7 28.0 

             Division management 4 2 8.0 

             Central research or central R&D 5 6 24.0 

             Marketing & Sales 6 1 4.0 

             Legal 7 1 4.0 

             Executive or corporate management 8 8 32.0 

             Other  0 4 16.0 

TOTAL  36 144.0 
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Table A 27 (continued) 
 

 Code Count Percent 

Q27. Did anyone who opposed the center have budget authority for at 
least part of the center membership fee? *    

            No 0 14 56.0 

            Yes  1 11 44.0 

TOTAL  25 100.0 
* Q26 and Q27 asked only of the 25 cases in which opposition was cited. Q26 allowed for multiple responses; percentages are based on 
percent of cases. 

 
 
 
Table A 28: Frequency Counts and Percentages for Decision Process Items 

Frequency Counts and Percentages for Decision Process Items 

 

 Code Count Percent 

Q11. Who initiated the idea of your organization possibly becoming a 
member of the center? *    

            You personally 1 42 43.3 

            Someone who reports to you 2 5 5.2 

            A higher level manager or executive in your organization 3 11 11.3 

            Another person in your organization (not listed above) 4 5 5.2 

            A strategic partner or customer to your organization 5 4 4.1 

            Someone at the center or a university affiliated with the center 6 31 32.0 

            Someone else 7 0 0.0 

TOTAL  98 101.0 

    

(Recoded variable Q11) SP_orgin   

            Center initiated 0 31 32.0 

            Organization or partner initiated 1 66 68.0 

TOTAL  97 100.0 

    
* Q11 allowed for multiple responses; percentages are based on percent of cases. 



 

 

215

Table A 29: Descriptive Statistics and Correlations for Open Innovation Items  

Descriptive Statistics and Correlations for Open Innovation Items 

 

  N Mean Std Q29a Q29b Q29c Q29d Q29e 

Q29a Staff are encouraged to attend 
scientific conferences 

97 3.40 1.12 1.00     

Q29b Staff are encouraged to 
participate on industry 
committees 

97 3.38 1.04 .46** 1.00    

Q29c Projects typically involve 
external partners 

97 2.89 1.10 .30** .21* 1.00   

Q29d Maintain relationships with 
one or more universities 

97 3.82 1.16 .52** .38** .26** 1.00  

Q29e Have group dedicated to 
managing external partners 

97 2.88 1.47 .09 .13 .06 .38** 1.00 

** Correlation significant at p < .01 
  * Correlation significant at p < .05 

 
 
 
Table A 30: Final CFA Model Output for the Open Innovation Scale 

Final CFA Model Output for the Open Innovation Scale  

 

  Β β Intercept  S.E. 

Q29a Staff are encouraged to attend scientific conferences 1.00 .80 3.40 .11 

Q29b Staff are encouraged to participate on industry committees 0.67 .58 3.36 .11 

Q29c Projects typically involve external partners 0.46 .38 2.89 .11 

Q29d Maintain relationships with one or more universities 0.86 .66 3.82 .12 
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Table A 31: Descriptive Statistics and Correlations for Absorptive Capacity Items 

Descriptive Statistics and Correlations for Absorptive Capacity Items 

 

  Code N Mean Std Q30a Q30b Q30c 

Q30a Staff had technical expertise SC_acexp 97 3.41 1.04 1.00   

Q30b Staff had time available SC_actim 97 2.56 1.08 .47** 1.00  

Q30c Interest in pursuing external 
sources  

SC_acint 97 3.24 1.15 .15 .28** 1.00 

** Correlation significant at p < .01 
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Table A 32: Frequency Counts and Percentages for Research Needs Items 

Frequency Counts and Percentages for Research Needs Items 

 

 Code Count Percent 

Q12. Did your organization have a specific technical need or problem 
to address for which the center was being considered? SC_need   

             No 0 30 30.9 

             Yes  1 67 69.1 

TOTAL  97 100.0 

    

Q15. What type of research was your organization most interested in 
from the center? SC_type   

             Basic  1 11 11.3 

             Development 2 22 22.7 

             Applied 3 64 66.0 

TOTAL  97 100.0 

    

Q10. How would you describe your organization’s interactions with 
the center or its researchers prior to considering membership? SC_past   

             We were unaware of the center  1 24 24.7 

             We were aware of the center but had no interactions 2 20 20.6 

             We had professional interactions but no agreements 3 36 37.1 

             We had worked together under formal agreements  4 9 9.3 

             We had previously been members of the center 5 8 8.2 

TOTAL  97 100.0 
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Table A 33: Descriptive Statistics and Correlations for Organizational Role Items  

Descriptive Statistics and Correlations for Organizational Role Items 

 

 Item abbreviation N Mean Std Q41a Q41b Q41c Q41d Q41e Q41f Q41g Q41h 

41a Attend scientific 
conferences 

97 3.04 0.98 1.00        

41b Read technical 
journals 

97 3.29 1.03 .69** 1.00       

41c Maintain external 
contacts 

97 3.65 0.84 .49** .61** 1.00      

41d Comms with 
technical staff 

97 3.81 1.01 .16 .19 .36** 1.00     

41e Comms with non-
tech staff 

97 3.28 1.20 .07 .05 .18 .74** 1.00    

41f Secure resources and 
commitment 

97 3.64 1.15 .22* .31** .33** .43** .46** 1.00   

41g Identify mgmt 
sponsors  

97 3.45 1.18 .16 .30** .32** .38** .31** .65** 1.00  

41h Overcome org 
resistance 

97 3.34 1.22 .18 .22* .29** .42** .37** .54** .71** 1.00 

** Correlation significant at p < .01 
  * Correlation significant at p < .05 
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Table A 34: EFA Output for the Organizational Role Factors 

EFA Output for the Organizational Role Factors 

 

  h
2  1  2  3  

41a Attend scientific conferences 0.55  0.06  0.74 * 0.04  

41b Read technical journals 0.86  0.17  0.91 * 0.00  

41c Maintain external contacts 0.48  0.22  0.63 * 0.20  

41d Comms with technical staff 0.73  0.26  0.17  0.80 * 

41e Comms with non-tech staff 0.78  0.22  0.00  0.85 * 

41f Secure resources and commitment 0.54  0.61 * 0.22  0.34  

41g Identify mgmt sponsors  0.94  0.95 * 0.14  0.12  

41h Overcome org resistance 0.56  0.69 * 0.14  0.26  

          

 Eigenvalue   1.95  1.90  1.61  

 % Total variance explained   24.3%  23.7%  20.1%  

 % Common variance   35.7%  34.8%  29.5%  
h2 = final communalities 
* Indicates loadings above .40 
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Table A 35: Descriptive Statistics, Correlations, and Reliabilities for Organization Role 
Factors 
Descriptive Statistics, Correlations, and Reliabilities for Organization Role Factors 

 

Code Scale Description N Mean Std ID_rcha ID_rgate ID_rlias 

ID_rcha Participant champion role behaviors 97 10.43 3.09 (.84)   

ID_rgate Participant gatekeeper role behaviors 97 9.98 2.44 .34** (.82)  

ID_rlias Participant organization liaison role 
behaviors 

97 7.09 2.07 .48** .20 (.84) 

** Correlation significant at p < .01 
  * Correlation significant at p < .05 

 
 
 
Table A 36: Descriptive Statistics for Participant Experience Items 

Descriptive Statistics for Participant Experience Items 

 

Item Description Code N Mean Std Range 

Please estimate the number of years you had worked 
in each of the following at the time of the decision. 

     

    In your job:    ID_expj 97 7.36 6.46 1 – 30  

    With your organization:  ID_expo 97 11.99 9.21 1 – 41  

    In your field or technology area: ID_expf 97 19.44 9.48 1 – 45  
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Table A 37: Frequency Counts and Percentages for Participant Status Items  

Frequency Counts and Percentages for Participant Status Items 

 

 Code Count Percent 

Q39. Which of the following best describes your management level at 
the time of the decision?    

             Non-supervisor or individual contributor 1 5 5.2 

             Project or team leader (without supervisory duties) 2 24 24.7 

             Supervisor 3 5 5.2 

             Manager 4 30 30.9 

             Manager of managers 5 14 14.4 

             Executive or chief officer 6 19 19.6 

  97 100.0 

    

(Recoded variable Q39) ID_level   

             Managers and below 0 64 66.0 

             High-level managers 1 33 34.0 

TOTAL  97 100.0 

    

Q23. Who provided (or would have provided) financial approval for 
membership in the center?    

             I authorize financial approval 1 19 19.6 

             My manager authorizes financial approval 2 33 34.0 

            One decision level above my manager 3 24 24.7 

            Two or more decision levels above my manager 4 13 13.4 

            Someone else (please specify): 5 8 8.2 

TOTAL  97 100.0 

    

(Recoded variable Q23) ID_finau   

             Not the participant 0 78 80.4 

             Participant 1 19 19.6 

TOTAL  97 100.0 
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Table A 38: Frequency Counts and Percentages for Participants’ Department  

Frequency Counts and Percentages for Participants’ Department 

 

 Code Count Percent 

Q10. Which of the following best describes the department or group 
you were working in at the time of the decision regarding the center?*    

             Central research or central R&D 1 27 27.8 

             Engineering 2 24 24.7 

             Manufacturing 3 4 4.1 

             Product or process development 4 6 6.2 

             Technology planning  5 3 3.1 

             Marketing & Sales 6 5 5.2 

             Management  7 3 3.1 

             Other^ 8 5 5.2 

             (No response) 0 21 21.6 

TOTAL  98 101.0 
* Item allowed for multiple responses; percentages are based on percent of cases. 
^ Included: IT, Quality Assurance, Legal, Technology Acquisition 
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Table A 39: Definitions For All Analysis Variables  

Definitions For All Analysis Variables 

 

 Level Description Codes/Values Name 

1 Outcome  Membership decision 1 = Joined 

0 = Did not join 

DV_dec 

2 Outcome  Membership decision – expanded Ordered categorical from; 

1 = No future intention to join 

4 = Joined 

DV_dec2 

3 Outcome, 
Indiv. 

Participant Recommendation  Ordered categorical from 1 = 
We not join to 4 = We 
definitely join 

DV_rec 

4 Industry Appropriability conditions: 
effectiveness of product and 
process patents  

Continuous scale IND_app 

5 Industry  Operating in the public sector 1 = Public sector 

0 = Not public 

IND_pub 

6 Industry Operating in the manufacturing 
sector 

1 = Manufacturing sector 

0 = Not manufacturing 

IND_manu 

7 Organization  Number of employees in 
organization 

1 = Large (>500 employees) 

0 = Small (<500 employees) 

ORG_size 

8 Organization Financial health of organization Ratings 1 – 5  ORG_finh 

9 Organization R&D Intensity, or percent revenue 
invested into R&D 

Percent ORG_rdin 

10 CRC- 
Objective 

Center age or years of operation  1 = New center (< 1 year) 

0 = Established 

CO_new 

11 CRC - 
Objective 

Center structure or number of 
affiliated universities 

1 = multiple universities 

0 = single university  

CO_multi 

12 CRC - 
Objective 

Total center funding  Dollars  CO_fund 

13 CRC - 
Objective 

Number of students supported Count of students CO_stds 
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Table A 39 (continued) 
 

 Level Description Codes/Values Name 

14 CRC - 
Objective 

Number of staff members Count of staff CO_staff 

15 CRC - 
Objective 

Number of current members Count of members CO_mbrs 

16 CRC - 
Objective 

Primary membership fee Dollars CO_pfee 

17 CRC - 
Perceived 

Strategic fit of center’s research 
with organization’s research 

Continuous scale  CP_sfit 

18 CRC - 
Perceived 

Influence on the decision of 
center’s technical attributes 

Continuous scale CP__tech 

19 CRC - 
Perceived 

Influence on the decision of the IP 
agreement  

Rating 1 – 7  CP_IP 

20 CRC - 
Perceived 

Influence on the decision of 
interacting with competitors  

Rating 1 – 7  CP_comp 

21 CRC - 
Perceived 

Influence on the decision of 
interacting with partners or 
customers 

Rating 1 – 7  CP_cust 

22 CRC - 
Perceived 

Influence on the decision of 
membership fee amount 

Rating 1 – 7  CP_fee 

23 CRC - 
Perceived 

Influence on the decision of center 
proximity to the organization 

Rating 1 – 7  CP_prox 

24 CRC - 
Perceived 

Influence on the decision of 
ability to recruit students  

Rating 1 – 7  CP_recr 

25 CRC - 
Perceived 

Influence on the decision of 
financial leverage 

Rating 1 – 7  CP_levg 

26 Sub-org: 
Process 

Multiple or escalating levels to 
reach a decision 

Rating 1 – 5  SP_dlvl 

27 Sub-org: 
Process 

Obtaining funding from multiple 
departments or budgets 

Rating 1 – 5  SP_dbgts 

28 Sub-org: 
Process 

Primary focus on demonstrating 
ROI 

Rating 1 – 5  SP_droi 

29 Sub-org: 
Process 

Competition for funding from 
other individuals or groups 

Rating 1 – 5  SP_dcomp 
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Table A 39 (continued) 
 

 Level Description Codes/Values Name 

30 Sub-org: 
Process 

Timing of decision relative to 
budget planning 

Rating 1 – 5  SP_btime 

31 Sub-org: 
Process 

Emergence of a champion for the 
center 

1 = champion emerged 

0 = no champion 

SP_cham 

32 Sub-org: 
Process 

Emergence of opposition to the 
center 

1 = opposition emerged 

0 = no opposition  

SP_opp 

33 Sub-org: 
Process 

Number of organization members 
involved in the decision process 

Continuous  SP_nbr 

34 Sub-org: 
Process 

Organization or partner initiated 
idea of center membership  

1 = organization or partner 

0 = center initiated idea 

SP_orgin 

35 Sub-org: 
Context 

Open innovation Continuous scale SC_open 

36 Sub-org: 
Context 

Individual or group for managing 
external partners 

Rating 1 – 5  SC_grp 

37 Sub-org: 
Context 

Staff had technical expertise Rating 1 – 5 SC_acexp 

38 Sub-org: 
Context 

Staff had time available Rating 1 – 5 SC_actim 

39 Sub-org: 
Context 

Interest in pursuing external 
sources 

Rating 1 – 5 SC_acint 

40 Sub-org: 
Context 

Specific research need 1 = Specific need 

0 = No specific need 

SC_need 

41 Sub-org: 
Context 

Type of research of interest 1 = Basic 

2 = Development 

3 = Applied 

SC_type 

42 Sub-org: 
Context 

Previous relationship with the 
center or its researchers 

Ordered categorical from 1 = 
unaware to 5 = previous 
members 

SC_past 

43 Individual Participant champion role 
behaviors 

Continuous scale ID_rcha 
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Table A 39 (continued) 
 

 Level Description Codes/Values Name 

44 Individual Participant gatekeeper role 
behaviors 

Continuous scale ID_rgate 

45 Individual Participant internal organization 
liaison role behaviors 

Continuous scale ID_rlia 

46 Individual Years in current job Years ID_expj 

47 Individual Years in organization Years ID_expo 

48 Individual Years in technology area Years ID_expf 

49 Individual Participant management level 1 = High-level manager 

0 = Manager and below 

ID_level 

50 Individual Participant financial authority in 
the membership decision  

1 = Had financial authority 

0 = No financial authority 

ID_finau 

 
 
 
 

Table A 40: Response Frequencies for Decision Complexity Items 

Response Frequencies for Decision Complexity Items  

 

    Extent (in percents) 

 Item abbreviation Code N 
Little/ 
No Some Moderate Great 

Very 
Great 

21a Escalating levels SP_dlvl 97 20.6 24.7 32.0 19.6 3.1 

21b Multiple budgets SP_dbgts 97 42.3 25.8 14.4 12.4 5.2 

21c Focus on ROI SP_droi 97 15.5 22.7 25.8 28.9 7.2 

21d Internal competition SP_dcomp 97 32.0 21.6 27.8 11.3 7.2 
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Table A 41: Response Frequencies for CRC Technical and Non-technical Items  

Response Frequencies for CRC Technical and Non-technical Items 

 

  Very 
negative 

Moderately 
negative 

Slightly 
negative 

Neutral Slightly 
positive 

Moderately 
positive 

Very 
positive 

Technical Attributes        

Q19a Opportunity to 
strengthen skills 

1.0 1.0 1.0 7.2 14.4 36.1 39.2 

Q19b Access to equipment or 
facilities 

1.0 1.0 4.1 37.1 19.6 21.6 15.5 

Q19c Opportunity for 1-on-1 
research  

1.0 0.0 2.1 26.8 33.0 18.6 18.6 

Q19d Reputation of center’s 
researchers 

1.0 0.0 0.0 13.4 20.6 38.1 26.8 

Q19e Unique technical 
expertise 

1.0 0.0 0.0 7.2 19.6 43.3 28.9 

Non-Technical Attributes        

20a  Terms of the IP 
agreement 

7.2 7.2 20.6 41.2 9.3 12.4 2.1 

20b  Interact with 
competition 

1.0 7.2 9.3 50.5 17.5 9.3 5.2 

20c  Interact with partners or 
customers 

0.0 0.0 0.0 24.7 23.7 24.7 26.8 

20d  Size/ amount of 
membership fee 

6.2 11.3 24.7 27.8 9.3 11.3 9.3 

20e  Geographic proximity 0.0 9.3 16.5 34.0 13.4 15.5 11.3 

20f  Ability to recruit 
students 

0.0 1.0 1.0 32.0 23.7 27.8 14.4 

20g  Overall financial 
leverage  

1.0 3.1 4.1 35.1 24.7 15.5 16.5 
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Table A 42: Univariable Results for Recommendation on Industry and Organization Level 
Variables  
Univariable Results for Recommendation on Industry and Organization Level Variables  

 

Variable n-size^ B Std. Err. 95% CI β t-value p 

IND_app 71 .055 .056 (-.057, .167) .117 .978 .331 

IND_pub 97 .394 .279 (-.160, .949) .143 1.411 .161* 

IND_manu 97 -.374 .201 (-.774, .025) -.187 -1.859 .066* 

ORG_size 97 -.043 .208 (-.456, .370) -.021 -.206 .837 

ORG_finh 97 .020 .082 (-.143, .183) .025 .244 .808 

ORG_rdin 61 .002 .009 (-.016, .019) .027 .204 .839 
* Meets p < .25 cut-off for multivariable model 
^ Industry appropriability (IND_app) and R&D Intensity (ORG_rdin) were asked only of private sector firms and were not required 
responses. 

 
 

  
Table A 43: Multiple Regression Results for Recommendation on Industry and Organization 
Level Variables 
Multiple Regression Results for Recommendation on Industry and Organization Level 

Variables 

 

Variable Mean Std Dev. DV_rec IND_pub IND_manu  B β 

DV_rec 3.00 1.00 1.00      

IND_pub .15 .36 .14 1.00   .195 .071 

IND_manu .55 .50 -.19 -.47** 1.00  -.308 -.154 

Intercept       3.138  

         

   F(2,94)  = 1.91  

   R = .20  

   R
2
 = .04  

   Adjusted R2 = .02  
**  Significant at p < .01 
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Table A 44: Univariable Results for Decision on Industry and Organization Level Variables  

Univariable Results for Decision on Industry and Organization Level Variables  

 

Variable n-size^ B Std. Err. Exp (B) 95% CI Model χ2 p 

IND_app 71 .079 .115 1.082 (.864, 1.355) .477 .490 

IND_pub 97 .619 .688 1.857 (.482, 7.149) .884 .347 

IND_manu 97 -.434 .453 .648 (.267, 1.575) .929 .335 

ORG_size 97 .069 .451 1.072 (.443, 2.595) .024 .878 

ORG_finh 97 .362 .181 1.437 (1.008, 2.047) 4.127 .042* 

ORG_rdin 61 .009 .019 1.009 (.971, 1.009) .213 .645 
* Meets p < .25 cut-off for multivariable model 
^ Industry appropriability (IND_app) and R&D Intensity (ORG_rdin) were asked only of private sector organizations and were not required 
responses. 
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Table A 45: Univariable Results for Recommendation on CRC Objective and Perceived 
Variables  
Univariable Results for Recommendation on CRC Objective and Perceived Variables  

 

Variable n-size^ B Std. Err. 95% CI β t-value p 

CO_new 96 -.126 .254 (-.630, .377) -.051 -.498 .620 

CO_multi 96 .216 .232 (-.246, .677) .095 .928 .356 

CO_fund 94 .000 .000 (.000, .000) .027 .256 .799 

CO_stds 81 .001 .003 (-.006, .008) .029 .262 .794 

CO_staff 93 .003 .007 (-.010, .016) .048 .458 .648 

CO_mbrs 93 -.004 .012 (-.027, .019) -.035 -.335 .738 

CO_pfee 93 .047 .127 (-.205, .299) .038 .369 .713 

CP_sfit 97 .170 .021 (.128, .213) .631 7.935 .000* 

CP__tech 97 .094 .021 (.052, .136) .418 4.483 .000* 

CP_IP 97 .158 .072 (.014, .302) .219 2.183 .031* 

CP_comp 97 .065 .085 (-.104, .235) .078 .764 .447 

CP_cust 97 .056 .090 (-.122, .235) .064 .626 .533 

CP_fee 97 .235 .058 (.119, .350) .383 4.041 .000* 

CP_prox 97 .121 .069 (-.015, .258) .178 1.762 .081* 

CP_recr 97 .097 .090 (-.081, .276) .110 1.082 .282 

CP_levg 97 .245 .073 (.101, .389) .327 3.378 .001* 
* Meets p < .25 cut-off for multivariable model 
^ Secondary data were not available for some graduated and newly formed CRCs  
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Table A 46: Multiple Regression Results for Recommendation on CRC Perceived Variables  

Multiple Regression Results for Recommendation on CRC Perceived Variables 

 

Variable Mean SD DV_ 
rec 

CP_ 
sfit 

CP__ 
tech 

CP_ 
IP 

CP_ 
fee 

CP_ 
prox 

CP_ 
levg 

 B β 

DV_rec 3.00 1.00 1.00          

CP_sfit 14.90 3.71 .63** 1.00       .148** .550 

CP__tech 27.82 4.44 .42** .61** 1.00      .004 .017 

CP_IP 3.84 1.38 .22* .06 .04 1.00     .078 .108 

CP_fee 3.94 1.63 .38** .26* .23* .36** 1.00    .109* .177 

CP_prox 4.43 1.46 .18 .18 .28** .05 .18 1.00   .018 .027 

CP_levg 4.92 1.34 .33** .32** .29** .24* .38** .23* 1.00  .034 .046 

Intercept           -.290  

             

       F(6,90)  = 13.06**  

       R = .68  

       R2 = .46  

       Adjusted R2 = .43  
** Significant at p < .01 
  *Significant at p < .05 
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Table A 47: Univariable Results for Decision on CRC Objective and Perceived Variables  

Univariable Results for Decision on CRC Objective and Perceived Variables  

 

Variable n-size^ B Std. Err. Exp (B) 95% CI Model χ2 p 

CO_new 96 .673 .610 1.961 (.593, 6.481) 1.325 .250* 

CO_multi 96 .380 .493 1.462 (.557, 3.842) .586 .444 

CO_fund 94 .000 .000 1.000 (1.000, 1.000) .387 .534 

CO_stds 81 -.005 .007 .995 (.981, 1.009) .492 .483 

CO_staff 94 -.012 .014 .988 (.962, 1.015) .721 .396 

CO_mbrs 94 -.002 .025 .998 (.950, 1.048) .007 .932 

CO_pfee 94 -.073 .271 .929 (.547, 1.580) .073 .787 

CP_sfit 97 .315 .078 1.371 (1.176, 1.597) 21.573 .000* 

CP__tech 97 .135 .058 1.145 (1.022, 1.283) 6.532 .011* 

CP_IP 97 .389 .174 1.476 (1.048, 2.077) 5.386 .020* 

CP_comp 97 .182 .190 1.200 (.826, 1.742) .935 .334 

CP_cust 97 -.133 .197 .875 (.594, 1.288) .460 .498 

CP_fee 97 .865 .218 2.374 (1.550, 3.637) 24.272 .000* 

CP_prox 97 .334 .165 1.397 (1.010, 1.931) 4.407 .036* 

CP_recr 97 .065 .197 1.067 (.725, 1.570) .109 .741 

CP_levg 97 .909 .245 2.482 (1.536, 4.012) 20.327 .000* 
* Meets p < .25 cut-off for multivariable model 
^ Secondary data were not available for CRCs that graduated from the IUCRC program in years preceding the recruiting event 
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Table A 48: Descriptive Statistics and Correlations for Decision and CRC Perceived 
Variables  
Descriptive Statistics and Correlations for Decision and CRC Perceived Variables 

 

Variable Mean SD DV_ 
dec 

CP_ 
sfit 

CP__ 
tech 

CP_ 
IP 

CP_ 
fee 

CP_ 
prox 

CP_ 
levg 

DV_dec .70 .46 1.00       

CP_sfit 14.90 3.71 .48** 1.00      

CP__tech 27.82 4.44 .26* .61** 1.00     

CP_IP 3.84 1.38 .23* .06 .04 1.00    

CP_fee 3.94 1.63 .46** .26* .23* .36** 1.00   

CP_prox 4.43 1.46 .21* .18 .28** .05 .18 1.00  

CP_levg 4.92 1.34 .43** .32** .29** .24* .38** .23* 1.00 
** Significant at p < .01 
  * Significant at p < .05 
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Table A 49: Multivariable Logistic Regression Results for Decision on CRC Perceived 
Variables  
Multivariable Logistic Regression Results for Decision on CRC Perceived Variables  

 

Variable B Std. Err. Exp (B) 95% CI Wald df p 

CP_sfit .362 .123 1.436 (1.130, 1.827) 8.719 1 .003 

CP__tech -.122 .095 .885 (.734, 1.067) 1.640 1 .200 

CP_IP .137 .232 1.147 (.727, 1.808) .346 1 .556 

CP_fee .655 .249 1.924 (1.180, 3.138) 6.887 1 .009 

CP_prox .205 .248 1.227 (.755, 1.996) .682 1 .409 

CP_levg .649 .307 1.913 (1.047, 3.495) 4.453 1 .035 

Constant -7.641 2.498   9.355 1 .002 

        

Model χ2 = 47.270       

df = 6       

Sig. = .000       
Note: n=97 
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Table A 50: Univariable Results for Recommendation on Sub-organization Process Variables 

Univariable Results for Recommendation on Sub-organization Process Variables   

 

Variable B Std. Err. 95% CI β t-value p 

SP_dlvl .159 .091 (-.021, .339) .178 1.758 .082* 

SP_dbgts .157 .081 (-.005, .319) .194 1.927 .057* 

SP_droi -.051 .086 (-.221, .119) -.061 -.596 .553 

SP_dcomp .067 .082 (-.096, .230) .084 .817 .416 

SP_btime .133 .077 (-.020, .285) .174 1.725 .088* 

SP_cham .941 .216 (.513, 1.370) .408 4.359 .000* 

SP_opp -.108 .233 (-.571, .355) -.047 -.462 .645 

SP_nbr .041 .043 (-.045, .127) .097 .951 .344 

SP_orgin .142 .218 (-.291, .576) .067 .651 .516 
Note: n = 97 
* Meets p < .25 cut-off for multivariable model 
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Table A 51: Multiple Regression Results for Recommendation on Sub-organization Process 
Variables  
Multiple Regression Results for Recommendation on Sub-organization Process Variables 

 

Variable Mean SD DV_ 
rec 

SP_ 
dlvl 

SP_ 
bdgts 

SP_ 
btime 

SP_ 
cham 

 B β 

DV_rec 3.00 1.00 1.00        

SP_dlvl 2.60 1.12 .18 1.00     .009 .010 

SP_dbgts 2.12 1.24 .19 .17 1.00    .095 .117 

SP_btime 2.56 1.32 .17 .25* .10 1.00   .079 .103 

SP_cham .75 .43 .41* .33* .17 .15 1.00  .850** .369 

Intercept         1.935  

           

     F(4,92)  = 5.05**  

     R = .44  

     R
2
 = .19  

     Adjusted R2 = .16  
** Significant at p < .01 
  * Significant at p < .05 
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Table A 52: Univariable Results For Organization Decision on Sub-organization Process 
Variables  
Univariable Results For Organization Decision on Sub-organization Process Variables  

 

Variable B Std. Err. Exp (B) 95% CI Model χ2 p 

SP_dlvl .134 .202 1.144 (.771, 1.698) .448 .503 

SP_dbgts -.046 .179 .955 (.673, 1.357) .065 .799 

SP_droi -.285 .193 .752 (.515, 1.098) 2.254 .133* 

SP_dcomp -.137 .177 .872 (.616, 1.234) .597 .440 

SP_btime .004 .170 1.004 (.720, 1.400) .001 .980 

SP_cham .708 .493 2.030 (.773, 5.330) 2.028 .154* 

SP_opp -.857 .486 .424 (.164, 1.100) 3.065 .080* 

SP_nbr .162 .114 .176 (.940, 1.472) 2.332 .147* 

SP_orgin .383 .466 1.467 (.588, 3.657) .668 .414 
Note: n = 97 
* Meets p < .25 cut-off for multivariable model 

 
 
 
 

Table A 53: Descriptive Statistics and Correlations For Decision and Sub-organization 
Process Variables 
Descriptive Statistics and Correlations For Decision and Sub-organization Process Variables 

 

Variable Mean SD DV_ 
dec 

SP_ 
droi 

SP__ 
cham 

SP_ 
opp 

SP_ 
nbr 

DV_dec .70 .46 1.00     

SP_droi 2.90 1.19 -.15 1.00    

SP_cham .75 .43 .15 .07 1.00   

SP_opp .26 .44 -.18 .15 .01 1.00  

SP_nbr 4.39 2.36 .15 -.13 .11 .24* 1.00 
* Significant at p < .05 
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Table A 54: Multivariable Logistic Regression Results for Decision on Sub-organization 
Process Variables  
Multivariable Logistic Regression Results for Decision on Sub-organization Process 

Variables  

 

Variable B Std. Err. Exp (B) 95% CI Wald df p 

SP_droi -.216 .205 .806 (.539, 1.204) 1.111 1 .292 

SP_cham .701 .521 2.016 (.726, 5.598) 1.812 1 .178 

SP_opp -1.065 .541 .345 (.119, .996) 3.873 1 .049 

SP_nbr .197 .126 1.217 (.950, 1.559) 2.425 1 .119 

Constant .463 .877 1.589  .279 1 .597 

        

Model χ2 = 10.003       

df = 4       

Sig. = .040       
Note: n=97 
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Table A 55: Univariable Results For Recommendation on Sub-organization Context 
Variables 
Univariable Results For Recommendation on Sub-organization Context Variables   

 

Variable B Std. Err. 95% CI β t-value p 

SC_open .062 .032 (.000, .125) .199 1.982 .050* 

SC_grp .202 .067 (.070, .334) .297 3.034 .003* 

SC_acexp .174 .097 (-.019, .367) .181 1.789 .077* 

SC_actim .161 .094 (-.025, .347) .174 1.719 .089* 

SC_acint .361 .081 (.200, .521) .416 4.455 .000* 

SC_need .241 .219 (-.194, .677) .112 1.100 .274 

SC_type -.109 .148 (-.402, .185) -.075 -.735 .464 

SC_past .058 .085 (-.112, .228) .070 .679 .499 
Note: n = 97 
* Meets p < .25 cut-off for multivariable model 
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Table A 56: Multiple Regression Results For Recommendation on Sub-organization Context 
Variables  
Multiple Regression Results For Recommendation on Sub-organization Context Variables 

 

Variable Mean SD DV_ 
rec 

SC_ 
open 

SC_ 
grp 

SC_ 
acexp 

SC_ 
actim 

SC_ 
acint 

 B β 

DV_rec 3.00 1.00 1.00         

SC_open 13.47 3.19 .20* 1.00      .019 .060 

SC_grp 2.86 1.47 .30** .23* 1.00     .161* .236 

SC_acexp 3.41 1.04 .18 .18 -.02 1.00    .127 .132 

SC_actim 2.56 1.08 .17 .38** .06 .47** 1.00   -.022 -.024 

SC_acint 3.24 1.15 .42** .19 .14 .15 .28** 1.00  .310** .357 

Intercept          .910  

            

      F(5,91)  = 6.07**  

      R = .50  

      R
2
 = .25  

      Adjusted R2 = .21  
** Significant at p < .01 
  * Significant at p < .05 
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Table A 57: Univariable Results For Decision on Sub-organization Context Variables 

Univariable Results For Decision on Sub-organization Context Variables  

 

Variable B Std. Err. Exp (B) 95% CI Model χ2 p 

SC_open .043 .070 1.044 (.910, 1.197) .374 .541 

SC_grp .280 .159 1.324 (.970, 1.806) 3.261 .071* 

SC_acexp .505 .221 1.657 (1.075, 2.553) 5.481 .019* 

SC_actim .180 .211 1.197 (.792, 1.808) .739 .390 

SC_acint .534 .205 1.705 (1.141, 2.548) 7.264 .007* 

SC_need -.227 .490 .797 (.305, 2.080) .219 .640 

SC_type -.351 .349 .704 (.355, 1.394) 1.079 .299 

SC_past -.098 .185 .906 (.630, 1.303) .281 .596 
Note: n = 97 
* Meets p < .25 cut-off for multivariable model 

 
 
 
Table A 58: Descriptive Statistics and Correlations For Decision and Sub-organization 
Context Variables 
Descriptive Statistics and Correlations For Decision and Sub-organization Context Variables 

 

Variable Mean SD DV_ 
dec 

SC_ 
grp 

SC_ 
acexp 

SC_ 
acint 

DV_dec .70 .46 1.00    

SC_grp 2.86 1.47 .18 1.00   

SC_acexp 3.41 1.04 .24* -.02 1.00  

SC_acint 3.24 1.15 .27** .14 .15 1.00 
** Significant at p < .01 
  * Significant at p < .05 
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Table A 59: Multivariable Logistic Regression Results For Decision on Sub-organization 
Context Variables  
Multivariable Logistic Regression Results For Decision on Sub-organization Context 

Variables  

 

Variable B Std. Err. Exp (B) 95% CI Wald df p 

SC_grp .270 .172 1.310 (.935, 1.836) 2.460 1 .117 

SC_acexp .462 .230 1.587 (1.011, 2.491) 4.033 1 .045 

SC_acint .443 .213 1.557 (1.025, 2.365) 4.318 1 .038 

Constant -2.807 1.097 .060  6.546 1 .011 

        

Model χ2 = 13.655       

df = 3       

Sig. = .003       
Note: n=97 

 
 
 
Table A 60: Univariable Results For Recommendation on Individual-level Variables 

Univariable Results For Recommendation on Individual-level Variables   

 

Variable B Std. Err. 95% CI β t-value p 

ID_rcha .028 .033 (-.037, .094) .088 .858 .393 

ID_rgate .089 .041 (.008, .170) .217 2.169 .033* 

ID_rlia -.024 .049 (-.122, .074) -.050 -.491 .625 

ID_expj .017 .016 (-.015, 048) .108 1.059 .292 

ID_expo .005 .011 (-.017, .027) .048 .464 .644 

ID_expf -.004 .011 (-.025, .018) -.036 -.354 .724 

ID_level .413 .211 (-.006, .833) .197 1.957 .053* 

ID_finau .524 .252 (.024, 1.023) .209 2.082 .040* 
Note: n = 97 
* Meets p < .25 cut-off for multivariable model 
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Table A 61: Multiple Regression Results For Recommendation on Individual-level Variables  

Multiple Regression Results For Recommendation on Individual-level Variables 

 

Variable Mean SD DV_ 
rec 

ID_ 
rgate 

ID_ 
level 

ID_ 
finau 

 B β 

DV_rec 3.00 1.00 1.00       

ID_rgate 9.98 2.44 .22* 1.00    .082* .200 

ID_level .34 .48 .20 .05 1.00   .259 .123 

ID_finau .20 .40 .21* .08 .47** 1.00  .339 .135 

Intercept        .910  

          

    F(3,93)  = 3.20*  

    R = .31  

    R
2
 = .10  

    Adjusted R2 = .07  
** Significant at p < .01 
  * Significant at p < .05 
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Table A 62: Univariable Results for Decision on Individual-level Variables 

Univariable Results for Decision on Individual-level Variables 

 

Variable B Std. Err. Exp (B) 95% CI Model χ2 p 

ID_rcha -.078 .075 .925 (.798, 1.072) 1.110 .292 

ID_rgate -.005 .091 .995 (.832, 1.190) .003 .957 

ID_rlia -.303 .124 .739 (.579, .943) 6.715 .010* 

ID_expj .047 .039 1.048 (.971, 1.131) 1.600 .206* 

ID_expo .010 .025 1.010 (.962, 1.060) .165 .684 

ID_expf -.004 .024 .996 (.951, 1.043) .028 .867 

ID_level .423 .486 1.526 (.589, 3.954) .779 .377 

ID_finau .981 .673 2.667 (.712, 9.982) 2.467 .116* 
Note: n = 97 
* Meets p < .25 cut-off for multivariable model 

 
 
 
Table A 63: Descriptive Statistics and Correlations For Decision and Individual-level 
Variables 
Descriptive Statistics and Correlations For Decision and Individual-level Variables 

 

Variable Mean SD DV_ 
dec 

ID_ 
rlia 

ID_ 
expj 

ID_ 
finau 

DV_dec .70 .46 1.00    

ID_rlia 7.09 2.07 -.26* 1.00   

ID_expj 7.36 6.46 .12 .11 1.00  

ID_finau .20 .40 .15 .03 .13 1.00 
** Significant at p < .01 
  * Significant at p < .05 
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Table A 64: Multivariable Logistic Regression Results For Decision on Individual-level 
Variables  
Multivariable Logistic Regression Results For Decision on Individual-level Variables 

 

Variable B Std. Err. Exp (B) 95% CI Wald df p 

ID_rlia -.327 .127 .721 (.562, .924) 6.658 1 .010 

ID_expj .050 .040 1.052 (.973, 1.137) 1.593 1 .207 

ID_finau .967 .698 2.631 (.670, 10.334) 1.921 1 .166 

Constant 2.740 .993 15.492  7.623 1 .006 

        

Model χ2 = 11.263       

df = 3       

Sig. = .010       
Note: n=97 
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Table A 65: Summary of Retained Predictors For the Recommendation Outcome  

Summary of Retained Predictors For the Recommendation Outcome  

 

  Univariable Multivariable  

Domain Variable B β B β Retained 

Industry IND_pub .394^ .143 .195 .071  

Industry IND_manu -.374 -.187 -.308 -.154  

CRC-Perceived CP_sfit .170** .631 .148** .550 Y 

CRC-Perceived CP__tech .094** .418 .004 .017  

CRC-Perceived CP_IP .158* .219 .078 .108  

CRC-Perceived CP_fee .235** .383 .109* .177 Y 

CRC-Perceived CP_prox .121^ .178 .018 .027  

CRC-Perceived CP_levg .245** .327 .034 .046  

Sub-org Process SP_dlvl .159^ .178 .009 .010  

Sub-org Process SP_dbgts .157^ .194 .095 .117  

Sub-org Process SP_btime .133^ .174 .079 .103  

Sub-org Process SP_cham .941** .408 .850** .369 Y 

Sub-org Context SC_open .062* .199 .019 .060  

Sub-org Context SC_grp .202** .297 .161* .236 Y 

Sub-org Context SC_acexp .174^ .181 .127 .132  

Sub-org Context SC_actim .161^ .174 -.022 -.024  

Sub-org Context SC_acint .361** .416 .310** .357 Y 

Individual  ID_rgate .089* .217 .082* .200 Y 

Individual ID_level .413^ .197 .259 .123  

Individual ID_finau .524* .209 .339 .135 Y+ 
** Significant at p < .01 
  * Significant at p < .05 
  ^ Significant at p < .10 
  + The variable ID_finau is included due to its logical multicollinearity with ID_level. Removal of ID_level from the domain model resulted 
in ID_finau coefficient of β = .19, p = .054 
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Table A 66: Summary of Retained Predictors For the Decision Outcome 

Summary of Retained Predictors For the Decision Outcome  

 

  Univariable Multivariable  

Domain Variable B Exp (B) B Exp (B) Retained 

Organization ORG_finh .362* 1.437 -- -- Y 

CRC-Objective CO_new .693 2.000 .880 2.411  

CRC-Objective CO_multi .670 1.955 .823 2.277  

CRC-Perceived CP_sfit .315** 1.371 .362** 1.436 Y 

CRC-Perceived CP__tech .135* 1.145 -.122 .885  

CRC-Perceived CP_IP .389* 1.476 .137 1.147  

CRC-Perceived CP_fee .865** 2.374 .655** 1.924 Y 

CRC-Perceived CP_prox .334* 1.397 .205 1.227  

CRC-Perceived CP_levg .909** 2.482 .649* 1.913 Y 

Sub-org Process SP_droi -.285 .752 -.216 .806  

Sub-org Process SP_cham .708 2.030 .701 2.016  

Sub-org Process SP_opp -.857^ .424 -1.065* .345 Y 

Sub-org Process SP_nbr .162 .176 .197 1.217  

Sub-org Context SC_grp .280^ 1.324 .270 1.310  

Sub-org Context SC_acexp .505* 1.657 .462* 1.587 Y 

Sub-org Context SC_acint .534** 1.705 .443* 1.557 Y 

Individual ID_rlia -.303** .739 -.327** .721 Y 

Individual ID_expj .047 1.048 .050 1.052  

Individual ID_finau .981 2.667 .967 2.631  
** Significant at p < .01 
  * Significant at p < .05 
  ^ Significant at p < .10 
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Table A 67: Descriptive Statistics and Correlations For Recommendation and Retained 
Predictors  
Descriptive Statistics and Correlations For Recommendation and Retained Predictors 

 
 

** Significant at p < .01 
  * Significant at p < .05 

 
 

Variable Mean SD DV_ 
rec 

CP_ 
sfit 

CP_ 
fee 

SC_ 
grp 

SC_ 
acint 

SP_ 
cham 

ID_ 
rgate 

ID_ 
finau 

DV_rec 3.00 1.00 1.00        

CP_sfit 14.90 3.71 .63** 1.00       

CP_fee 3.94 1.63 .38** .26* 1.00      

SC_grp 2.86 1.47 .30** .10 .09 1.00     

SC_acint 3.24 1.15 .42** .32** .24* .14 1.00    

SP_cham .75 .43 .41** .32** .10 .14 .08 1.00   

ID_rgate 9.98 2.44 .22* .13 .17 .01 .37** .06 1.00  

ID_finau .20 .40 .21* .14 .12 -.15 .15 -.02 .08 1.00 
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Table A 68: Descriptive Statistics and Correlations For Decision and Retained Predictors 

Descriptive Statistics and Correlations For Decision and Retained Predictors 

 

Variable Mean SD DV_ 
dec 

CP_ 
sfit 

CP_ 
fee 

CP_ 
levg 

SC_ 
acexp 

SC_ 
acint 

SP_ 
opp 

ID_ 
rlia 

ORG
_finh 

DV_dec .70 .46 1.00         

CP_sfit 14.90 3.71 .46** 1.00        

CP_fee 3.94 1.63 .46** .26* 1.00       

CP_levg 4.92 1.34 .43** .32** .38** 1.00      

SC_acexp 3.41 1.04 .24* .17 .16 .05 1.00     

SC_acint 3.24 1.15 .27** .32** .24* .20* .15 1.00    

SP_opp .26 .44 -.18 -.07 .02 -.07 .08 -.02 1.00   

ID_rlia 7.09 2.07 -.26* -.15 .01 -.13 .16 -.05 .14 1.00  

ORG_finh 3.67 1.25 .21* -.02 .15 .01 -.06 -.01 -.15 -.15 1.00 
** Significant at p < .01 
  * Significant at p < .05 
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Table A 69: Descriptive Statistics and Correlations Path Model Variables  

Descriptive Statistics and Correlations Path Model Variables  

 

Variable Mean SD DV_ 
dec 

DV_ 
rec 

CP_ 
sfit 

CP_ 
fee 

CP_ 
levg 

SC_ 
grp 

SC_ 
acexp 

SC_ 
acint 

DV_dec 0.70 0.46 1.000        

DV_rec 3.00 1.00 .634** 1.000       

CP_sfit 14.90 3.71 .457** .631** 1.000      

CP_fee 3.94 1.63 .461** .383** .255* 1.000     

CP_levg 4.92 1.34 .434** .327** .324** .380** 1.000    

SC_grp 2.86 1.47 .182 .297** .104 .087 -.011 1.000   

SC_acexp 3.41 1.04 .239* .181 .173 .163 .047 -.022 1.000  

SC_acint 3.24 1.15 .273** .416** .325** .240* .202* .143 .152 1.000 

SP_cham 0.75 0.43 .147 .408** .320** .096 .198 .139 .021 .077 

SP_opp 0.26 0.44 -.182 -.047 -.073 .022 -.07 -.038 .084 -.019 

ID_finau 0.20 0.40 .152 .209* .14 .115 -.106 -.146 .13 0.147 

ID_rlia 7.09 2.07 -.255* -.05 -.146 .011 -.133 .039 .156 -.053 

CP_tech 27.82 4.44 .260* .418** .610** .226* .286** .243* -.002 .346** 

SC_open 13.47 3.19 .062 .199 .238* .162 -.018 .234* .183 .193 

CP_IP 3.84 1.38 .233* .219* .06 .365** .235* -.022 .07 .182 

CP_prox 4.43 1.46 .210* .178 .179 .181 .226* .136 .107 .08 

ID_rgate 9.98 2.45 -.006 .217* .128 .167 .019 .011 .098 .371** 

** Significant at p < .01 
  * Significant at p < .05 
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Table 69 (continued) 
 

Variable SP_ 
cham 

SP_ 
opp 

ID_ 
finau 

ID_ 
rlia 

CP_ 
tech 

SC_ 
open 

CP_ 
IP 

CP_ 
prox 

ID_ 
rgate 

SP_cham 1.000         

SP_opp .01 1.000        

ID_finau -.018 .006 1.000       

ID_rlia .107 .145 .028 1.000      

CP_tech .297** -.126 .014 -.11 1.000     

SC_open .131 .023 .295** .205* .280** 1.000    

CP_IP .018 -.101 .173 -.082 .044 .039 1.000   

CP_prox .302** -.046 -.093 .059 .280** .076 .051 1.000  

ID_rgate .064 -.005 .079 .196 .271** .358** -.01 -.091 1.000 

** Significant at p < .01 
  * Significant at p < .05 

 
 
Table A 70: Frequencies for Open Comments on Reasons for Not Joining 

Frequencies for Open Comments on Reasons for Not Joining  

 

Category Description 
Percent of 

cases (n=29) 

Limited 
alignment 

A perceived lack of business value or alignment with organization needs; 
lack of clear ROI  

37.9% 

Financial Comments related to budget limitations for financial concerns within the 
organization; cost of membership fee 

27.6% 

Not applied 
enough 

The CRC research program is too basic or too academic; too far from 
commercialization 

17.2% 

Internal 
barriers 

CRC is difficult to sell to internal management; Time needed to build 
interest in the CRC 

13.8% 

Not open to 
consortia 

The organization is not open to consortia; concerns over IP agreement; 
preference for limited exposure to other organizations 

10.3% 

Absorptive 
Capacity 

Expressed constraints with regard to personnel or time  6.9% 

Miscellaneous Unique comment content 10.3% 
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Table A 71: Frequencies for Open Comments on Reasons for Joining  

Frequencies for Open Comments on Reasons for Joining  

 

Category Description 
Percent of 

cases (n=68) 

Leverage Leveraged research; perceived as a good investment; clear ROI; low cost; 
general availability of funds 

26.5% 

Experts Access to experts or interaction with center staff; staff capabilities; 
reputation of center researchers; staff technical expertise 

23.5% 

Alignment Alignment of CRC with business needs; fit with long-term plans or 
strategy 

22.1% 

Networking Networking opportunity; access to new markets; interact with customers or 
competitors 

17.6% 

Exposure Access to cutting edge research; exposure to technical progress or 
breakthrough technologies 

14.7% 

Equipment Access to center facilities or testing equipment; general research 
capabilities; a need for certifications/testing 

10.3% 

Open 
innovation 

Use of center as a source of new ideas or new products; gaining different 
perspectives; general interest in collaboration 

10.3% 

Recruiting  Ability or opportunity to recruit 7.4% 

Basic  Perceived need to support basic research in field 5.9% 

Specific 
project 

Opportunities for specific project work 4.4% 

Relationship Organization had a prior relationship with CRC staff; existing 
relationships 

4.4% 

Miscellaneous Unique comment content 11.8% 
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Table A 72: ANOVA Results for Decision Involvement by Organization Size  

ANOVA Results for Decision Involvement by Organization Size 

 

Variable df Mean square F sign. 

Corrected Model 3 18.970 3.689 .015 

Decision Outcome (DV_dec) 1 7.746 1.506 .223 

Organization Size (ORG_size) 1 21.955 4.270 .042 

DV_dec * ORG_size 1 6.646 1.292 .259 

Error 93 5.142   
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Appendix B: Procedure Exhibits 

 
Exhibit 1: Study Alert Email to CRC Directors from NSF Staff 

 
Study Alert Email to CRC Directors from NSF Staff 

 
Subject: Upcoming Member Recruiting Study 
 
Dear Center Directors and Co-directors, 
 
As you may remember at the January Center Directors meeting in Washington DC I mentioned an upcoming 
study being conducted by Denis Gray and his doctoral student, Drew Rivers. This study examines how 
organizations make decisions to join university-based CRCs, and the factors within organizations that influence 
the decision process. The IUCRC program has been supporting this project, which is now in its final stage. 
 
Denis and Drew will be contacting you in the next few days to request contact information for organizations 
that recently made a decision regarding membership in your center. They would like to conduct a survey with 
these organizations. As an incentive, participating organizations (and center directors) will have early access to 
the survey results. I encourage you to support this project, as this information can have a direct impact on your 
recruiting practices. 
 
Thank you in advance. 
 
Alex Schwarzkopf & Babu DasGupta 
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Exhibit 2: Invitation to Center Directors for Participation in the Study 

Invitation to Center Directors for Participation in the Study 

 
Dear Center Directors: 
 

You are invited to participate in a research study regarding the decision process and factors of 
consideration for organizations evaluating potential center membership. This study will help the NSF and 
I/UCRC center directors better understand how organizations make membership decisions, and the factors that 
can help or hinder an affirmative decision to join.  

We are seeking contact information on industry representatives and we need your assistance. This is a 
quantitative study, and we’d like to invite several hundred industry representatives to participate, in the hope 
that at least one in every two will respond. This means from each participating director we need at least 10 
(more if possible) contacts. If you are interested in contributing to this study, please read on.  

 
We’d like contact information on at least 10 of your most recent recruiting prospects that meet the 

following criteria.  

• The organization’s decision regarding center membership was made within the past two years 

• The contact appeared to be involved throughout the decision process  

• The organization appeared to have taken seriously the prospect of joining. This may have been 
demonstrated through one or more visits to the center, an invitation to center staff to visit the company, 
repeated requests for information regarding the center, or similar evidence that the company had taken 
time to consider the technical merits of the center.  

• The organization is in the private sector (not government) and not a research supplier 
 
For each contact, we’d like name, email address, phone number, organization name, whether they became a 

member, and whether you prefer we do not contact the organization. It is important we receive even those who 
you prefer we do not contact. We will not contact these organizations; however, we will compare the ‘do not 
contact’ list with our final sample to evaluate whether the two groups differ demographically. We’re attaching 
an Excel file for you to enter the contact information.  

Your participation in this study, and that of your organization contacts, is completely voluntary. All 
information you provide and information submitted by your contacts in our survey will remain confidential. 
Only aggregated data will be reported.  

If still would like to contribute, please respond to this email with your intentions. If you have any questions 
regarding this research, please contact Drew Rivers (dcrivers@ncsu.edu or 919-515-3237) or Dr. Denis Gray 
(denis_gray@ncsu.edu or 919-515-1721).  
 
Sincerely,  
 
Denis O. Gray, Ph.D. 
Alumni Distinguished Graduate Professor 
Psychology in the Public Interest Program 
Department of Psychology 
North Carolina State University 
Raleigh, NC 27695-7650 
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Exhibit 3: Invitation from Center Directors to Organization Contacts 

Invitation from Center Directors to Organization Contacts 

 
Dear [Organization Contact], 
 
Dr. Gray and his colleagues at NC State University are doing a study that attempts to identify factors that affect 
an organization's decision to engage or not engage in cooperative research with universities. NSF funded this 
study because they believe it will help both companies and centers.  
 
The study involves a survey with organization members who have been involved in these types of decisions. 
The researchers are primarily interested in learning about the decision-making process, including who gets 
involved and what factors are considered. The survey will take 10-12 minutes to complete.  
 
Dr. Gray or one of his colleagues will follow up with an email invitation and more information about the study. 
Your participation is voluntary, and any information your provide will remain strictly confidential. Thank you 
in advance for your consideration of this request. 
 
Sincerely,  
 
[Center Director] 
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Exhibit 4: Study Invitation Email to Organization Contact 

Study Invitation Email to Organization Contact 

 
Subject: NC State Study - referred by [CRC Director Name] 

 
Dear [Organization Contact]:  
 
We received your name and contact information from [CRC Director Name] at [CRC name].  [CRC Director 
Name] may have mentioned to you that we’re conducting a study for the National Science Foundation regarding 
cooperative research between industry and universities. 
 
This survey will take approximately 10-12 minutes to complete. As a participant, you will receive a summary 
report of results. In order to participate just click on the following survey link: 
 
[URL] 
 
Your participation in this study is voluntary, and you and your organization will remain anonymous. Please 
respond at your earliest convenience. 
 
If you prefer to complete a paper copy of the survey, a Word version and PDF version can be found here: 
http://www.ncsu.edu/iucrc/DRSurvey.htm 
 
***MORE ABOUT THIS STUDY*** 
Collaboration between public and private sectors is important to national innovation systems. This study is 
focused on how organizations make decisions regarding R&D collaborations with university-based research 
centers. Results from this research should help enhance the current understanding of industry-university 
collaboration. However, achieving this goal depends on individuals like you providing input. 
 
As a thank you for your participation we’re offering a summary report of the survey responses. This summary 
report will be made available to interested participants within a few days of the close out date of the survey. In 
order to encourage participation, one participant will be randomly selected to receive an Apple iPod Nano or a 
donation of $200 to a charity of their selection. Instructions for receiving the report and entering the drawing are 
provided at the end of the survey. 
 
If you wish to decline participation and would like to be removed from our invitation list, please click the 
following link: [URL] 
 
If you have any questions regarding this research, please contact Drew Rivers (xxxx@ncsu.edu or 919-555-
1111) or Dr. Denis Gray (xxxx@ncsu.edu or 919-555-1111). 
 
Thank you for your consideration, 
 
Drew Rivers 
PhD Candidate, Psychology 
North Carolina State University 
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Exhibit 5: Study Reminder Email to Organization Contact 

Study Reminder Email to Organization Contact 

 
Subject: Dissertation Study on I/U Research- Final Request 
 
Dear [Organization Contact]:  
 
First I'd like to thank you for your patience with our many invitation emails over the past several weeks. This 
will be our final request, and I would personally like to encourage you to consider participating, if for no other 
reason it will help a doctoral student complete his dissertation on cooperative R&D between industry and 
universities. 
 
As a participant you have immediate access to a preliminary report, and will receive notifications when the 
report is updated. In order to participate just click on the following survey link. As a reminder, we received your 
name and contact information from Dr. Rizkalla at the Repair of Buildings and Bridges with Composites 
Center. 
 
[URL] 
 
Your participation in this study is voluntary, and you and your organization will remain anonymous. Once 
again, thank you for your patience and I hope you choose to take part in this important study. 
 
Thanks, Denis 
 
Denis O. Gray, Ph.D. 
Department of Psychology 
North Carolina State University 
Raleigh, NC 27695-7650 
 
***MORE ABOUT THIS STUDY*** 
Collaboration between public and private sectors is important to national innovation systems. This study is 
focused on how organizations make decisions regarding R&D collaborations with university-based research 
centers. Results from this research should help enhance the current understanding of industry-university 
collaboration. However, achieving this goal depends on individuals like you providing input. 
 
In addition to the summary report of the survey responses, one participant will be randomly selected to receive 
an Apple iPod Nano or a donation of $200 to a charity of their selection. Instructions for receiving the report 
and entering the drawing are provided at the end of the survey. 
 
If you wish to decline participation and would like to be removed from our invitation list, please click here: 
[URL] 
 
If you have any questions regarding this research, please contact Drew Rivers (xxxx@ncsu.edu or 919-555-
1111) or Dr. Denis Gray (xxxx@ncsu.edu or 919-555-1111). 
 
Thank you for your consideration. 
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Exhibit 6: Thank You Letter to Study Participants 

Thank You Letter to Study Participants 

 
Dear Recipient:  
 
A few weeks ago you participated in a NSF-funded research study regarding industry-university cooperative 
research. This study will enhance the current understanding of these important collaborations. A summary 
report has been compiled and posted in PDF format at the following website:  
 
www.ncsu.edu/iucrc/studyresults.htm 
 
In addition, one participant has been randomly selected to receive an Apple iPod Nano or a donation of $200 to 
a charity of their selection. This person has already been contacted. The research team at NC State University 
appreciates your participation in this important study. We are in the process of writing a full report (in 
dissertation format), with plans to complete the report in the Spring of 2009. As a reminder, all individual 
responses will remain confidential; only aggregated data will be presented in the report.  
 
If you have any questions regarding this research, please contact Drew Rivers (xxxx@ncsu.edu or 919-555-
1111) or Dr. Denis Gray (xxxx@ncsu.edu or 919-555-1111). 
 
Thank you again, 
 
Drew Rivers 
PhD Candidate, Psychology 
North Carolina State University 
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Appendix C: Questionnaire 

 
WELCOME and Thank You for your interest in this study. 
 
This survey will take approximately 10-12 minutes to complete. Your participation in this study is voluntary. 
The survey is designed to be anonymous: your responses will not be linked to any identifying information. 
Further, responses will be aggregated and not reported as individual records. 
 
As a thank you for your participation we’re offering a report of descriptive statistics on many of the items in the 
survey. At the end of the survey you will see instructions for how to receive this report and to be entered into a 
random drawing for an Apple iPod or charity donation. 
 
If you have any questions regarding this research, please contact Drew Rivers (dcrivers@ncsu.edu or 919-259-
0970) or Dr. Denis Gray (denis_gray@ncsu.edu or 919-515-1721). 
 
Thank you for your consideration, 
 
Drew Rivers 
PhD Candidate, Psychology 
North Carolina State University 
 

------------- START HERE-------------- 
 

Before beginning the survey please answer a couple questions to be sure this survey is relevant to your 

experiences. 

 
1. Which National Science Foundation Industry-University Cooperative Research Center did your organization 
recently consider joining? 

 
 

 
2. About how many months ago did your organization go through the decision process regarding membership in 
the center? By "decision process" we mean the evaluation of the center’s technical merits and other 
considerations. 

� Within the past 3 months 
� Between 3 months and 6 months ago 
� Between 6 months and 9 months ago 
� Between 9 months and 12 months ago 
� Between 12 months and 18 months ago 
� Between 18 months and 24 months ago 
� More than 24 months ago 
� I’m not familiar with these centers 
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3. To what extent were you, or have you been, involved in the decision process regarding membership in the 
center? 

� Little or no extent 
� Some extent 
� Moderate extent 
� Great extent 
� Very great extent 

 
 

--SKIP ITEMS 4-6 IF YOU HAD AT LEAST MODERATE INVOLVEMENT IN THE DECISION-- 

 
 

If the decision was made more than 24 months ago and/or you had little or only some involvement in that 
decision process, you may find it difficult to respond to many of these questions. If there is another individual 
within your organization whom you feel is better suited for this study, please enter their name and email 
address in the fields below. We'd like to send them an invitation to participate in this study. Thank you in 
advance for your assistance. 
 
4. Please enter the contact information for the alternate contact within your organization. With your permission, 
we'd like to invite them to participate in this study. 
 
Name:   

Email Address:  

Phone (optional):  

 
5. May we invite the alternate contact at your organization to participate in this study? 

� Yes, please invite this person to participate 
� No, please remove my organization from your study 

* If 'No', please provide your email so it be removed  

 

 
 
6. Please use this space to enter any comments regarding this study. We appreciate your interest and time. 

 
 
 
 
 

 

 

This remainder of this survey should take about 10-12 minutes to complete. Please read each question 

carefully. 

 
Throughout this survey Organization is defined as a distinct operating entity with its own strategy, objectives 
and market competitors. If you work for a large company or industry firm, your organization may be a wholly-
owned subsidiary, a division, or a business unit. 
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7. What did your organization decide regarding membership in the center? 
� Decided NOT to join the center, or remain undecided 
� Decided to join the center 

 

------------- SKIP Q8 IF YOUR ORGANIZATION JOINED THE CENTER-------------- 

 
 
8. If your organization had not joined the center, which of the following best describes your organization's 
future intentions with the center? 

� We're not likely to join in the foreseeable future 
� We might reconsider joining at a later time under different circumstances 
� We will seriously consider joining during our next budget planning 
� Other (please specify):  

 

 
 
9. After you reviewed the center and its capabilities, what was your personal recommendation regarding 
membership in the center? 

� I recommended we NOT join the center 
� I recommended we consider joining 
� I recommended we strongly consider joining 
� I recommended we definitely join the center 
� Other (please specify):  

 

 
 
10. How would you describe your organization’s interactions with the center or its researchers prior to 
considering membership? 

� We were unaware of the center prior to considering membership 
� We were aware of the center but had no prior interactions 
� We had professional interactions but no formal agreements 
� We had worked together under formal agreements but not related to the center 
� We had previously been members of the center 
� Other (please specify):  

 

 
 
11. Who initiated the idea of your organization possibly becoming a member of the center? 

You personally 
Someone who reports to you 
A higher level manager or executive in your organization 
Another person in your organization (not listed above) 
A strategic partner or customer to your organization 
Someone at the center or a university affiliated with the center 
Someone else (please specify): 
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12. Did your organization have a specific technical need or problem to address for which the center was being 
considered? 

� Yes 
� No 

 
 
13. Who inside your organization served as the primary contact with the center during the decision process? 

� You personally 
� Another person in your organization 
� Other (please specify): 

 

 
 
14. Did anyone in your organization emerge as a champion for the center during the decision process? We 
define champion as: “An individual who strongly advocated the center and generated positive support in the 
face of organization neutrality or opposition.” 

� You personally 
� Another person in your organization 
� No one emerged as champion 

 
 
15. What type of research was your organization most interested in from the center? 

� Basic Research: Activity toward the advancement of scientific knowledge without specific immediate 

commercial objectives 
� Applied Research: Activity directed primarily towards a specific commercial or practical objective 

� Development: Activity translating research into new or improved products, services, or processes 
 
 
16. To what extent did the center’s research program align with your organization’s: 
 Little or no 

extent 
Some extent Moderate 

extent 
Great extent Very great 

extent 
a. Long-term research needs
  

     

b. Short-term research needs
  

     

c. Core technologies       

d. Emerging or non-core 
technologies 

     

 
 
17. To what extent did your organization perceive a clear return on investment (ROI) from a membership in the 
center? 

� Little or no extent 
� Some extent 
� Moderate extent 
� Great extent 
� Very great extent 
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18. In your opinion, to what extent did the timing relative to your organization's budget planning impact the 
decision regarding center membership? 

� Little or no extent 
� Some extent 
� Moderate extent 
� Great extent 
� Very great extent 

 
19. In your opinion, to what extent did these technical considerations have a positive or negative influence on 
your organization's evaluation of the center? 
 Very 

negative 
Moderately 
negative 

Slightly 
negative 

No or 
Neutral 
influence 

Slightly 
positive 

Moderatel
y positive 

Very 
positive 

a. The opportunity to 
strengthen skills & 
knowledge in the 
technology area 

       

b. Access to equipment 
and/or facilities at the 
center 

       

c. The opportunity to 
also do one-on-one 
research with the 
center, separate from 
the consortium 

       

d. The reputation of the 
center’s researchers in 
the field 

       

e. The unique technical 
expertise of center 
researchers 
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20. In your opinion, to what extent did these non-technical considerations have a positive or negative influence 
on your organization's evaluation of the center? 
 Very 

negative 
Moderately 
negative 

Slightly 
negative 

No or 
Neutral 
influence 

Slightly 
positive 

Moderatel
y positive 

Very 
positive 

a. The terms of the IP 
agreement (i.e., joint 
ownership) 

       

b. The potential for 
interaction with your 
competitors 

       

c. The potential for 
interaction with 
partners or customers 

       

d. The size/amount of 
the membership fee 

       

e. The geographic 
proximity of the center 
to your organization 

       

f. The ability to recruit 
students from the center 

       

g. The overall financial 
leverage associated 
with membership 

       

 
 
21. To what extent do these statements describe your organization’s decision process for joint research like that 
involving the center? 
 Little or 

no extent 
Some extent Moderate 

extent 
Great extent Very great 

extent 
a. Multiple or escalating levels for 
reaching a decision 

     

b. Obtaining funding support from 
multiple departments or budgets 

     

c. A primary focus on 
demonstrating ROI (return on 
investment) 

     

d. Competition for funding from 
other individuals or groups in your 
organization 

     

 
 
22. All together, about how many individuals had at least some influence in the decision regarding center 
membership? 
 Number of people involved:  
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23. Who provided (or would have provided) financial approval for membership in the center? 
Note: Most university-based research centers in the National Science Foundation program require between 
$35,000 and $50,000 for a primary membership. 

� I authorize financial approval 
� My manager authorizes financial approval 
� One decision level above my manager 
� Two or more decision levels above my manager 
� Someone else (please specify):  

 

 
 
24. Up to what membership fee amount could you personally have signed off without higher-level approval? 

� I always need manager approval 
� I could approve up to $_____________: (please specify in whole dollars) 

 
 
25. Did anyone oppose membership in the center? By this we mean did anyone generate negative feelings about 
the center, even in the face of support from other individuals or groups within the organization. 

� Yes, someone opposed the center 
� No one opposed the center 

 

--------SKIP ITEMS 26-27 IF NO ONE IN YOUR ORGANIZATION OPPOSED MEMBERSHIP IN 

THE CENTER------ 

 
26. Who or what group(s) opposed membership in the center? 

� Engineering 
� Manufacturing 
� Product or process development 
� Division management 
� Central research or central R&D 
� Marketing & Sales 
� Legal 
� Executive or corporate management 
� Other (please specify):  

 

 
 
27. Did anyone who opposed the center have budget authority for at least part of the center membership fee? 

� Yes 
� No 

 
 
28. All things considered what do you see as the primary reason or reasons underlying your organization’s 
decision to join or not join the center? 
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29. To what extent does each of the following statements describe your organization? 
 Little or no 

extent 
Some extent Moderate 

extent 
Great extent Very great 

extent 
a. Technical staff are encouraged to 
attend scientific conferences. 

     

b. Technical staff are encouraged 
to participate on industry 
committees and boards. 

     

c. Our R&D projects generally 
involve an external partner. 

     

d. We maintain ongoing 
relationships with one or more 
universities. 

     

e. We have an individual or group 
dedicated to managing external 
research partners. 

     

 
 
30. To what extent does each of the following statements describe your organization at the time the decision 
was made regarding the center? 
 Little or no 

extent 
Some extent Moderate 

extent 
Great extent Very great 

extent 
a. Staff had the technical expertise 
to transfer and exploit center 
research 

     

b. Staff had time available to be 
involved in center activities 

     

c. There was interest in pursuing 
external sources to meet our 
research needs 

     

 
 
31. Which range best reflects the size of your organization at the time of the decision regarding the center? 

� Less than 100 employees 
� 100 - 499 employees 
� 500 - 999 employees 
� 1,000 - 4,999 employees 
� 5,000 - 9,999 employees 
� 10,000 + employees 

 
32. In which sector does your organization operate? 

� Public or government sector 
� Private or industrial sector 
� Other (please specify):  
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----------------SKIP ITEMS 33-37 IF YOUR ORGANIZATION OPERATES IN THE PUBLIC OR 

‘OTHER’ SECTOR------ 

 
33. In which of the following major industrial sectors does your organization best fit? If your organization 
operates in multiple sectors, please select the sector that aligns with the part of your organization that had 
considered joining the center. 

� Agriculture, Forestry, Fishing and Hunting 
� Mining 
� Utilities 
� Construction 
� Manufacturing 
� Wholesale Trade 
� Retail Trade 
� Transportation and Warehousing 
� Information 
� Finance and Insurance 
� Real Estate and Rental and Leasing 
� Professional, Scientific, and Technical Services 
� Management of Companies and Enterprises 
� Administrative and Support and Waste Management and Remediation Services 
� Educational Services 
� Health Care and Social Assistance 
� Arts, Entertainment, and Recreation 
� Accommodation and Food Services 
� Other Services (except Public Administration) 
� Public Administration 

 
 
34. If possible, please provide more detailed sector information than the major classification selected above.  

 

 
 
35. How effective are patents in protecting your organization's process and product innovations? 
 Not at all 

effective 
Somewhat 
effective 

Moderately 
effective 

Very 
effective 

Extremely 
effective 

NA or 
Don't know 

a. Process 
innovations 

      

b. Product 
innovations 

      

 
 
36. About what percentage of your organization's total revenue is invested back into R&D? Please enter a whole 
number between 0 and 100. 
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37. Which of the following best describes the department or group you were working in at the time of the 
decision regarding the center? 

� Central research or central R&D 
� Engineering 
� Manufacturing 
� Product or process development 
� Technology planning (including roles related to strategic alliances and sponsored research) 
� Marketing & Sales 
� Other (please specify):  

 

 
 
38. How would you describe the financial conditions in your organization at the time the decision was made 
regarding the center? 

� Unfavorable 
� Somewhat unfavorable 
� Neutral 
� Somewhat favorable 
� Favorable 

 
 
39. Which of the following best describes your management level at the time of the decision? 

� Non-supervisor or individual contributor 
� Project or team leader (without supervisory duties) 
� Supervisor 
� Manager 
� Manager of managers 
� Executive or chief officer 

 
40. Please estimate the number of years you had worked in each of the following at the time of the decision. 
In your job:     

With your organization:   

In your field or technology area:  
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41. How important was each of the following tasks to your job performance at the time your organization was 
considering membership in the center? 
 Little or no 

extent 
Some 
extent 

Moderate 
extent 

Great extent Very great 
extent 

a. Attending technical or scientific 
conferences relevant to your work. 

     

b. Reading technical journals 
relevant to your work. 

     

c. Maintaining contact with 
technical people outside your 
organization. 

     

d. Communicating with technical 
personnel in other departments 
inside your organization. 

     

e. Communicating with non-
technical personnel in other 
departments inside your 
organization. 

     

f. Securing organizational 
resources and commitment to new 
projects. 

     

g. Identifying the right 
management sponsors to push new 
projects forward. 

     

h. Overcoming organizational 
resistance or obstacles to starting 
new projects. 

     

 
 
42. (Optional) Please use this space to share any comments about this study or its subject matter. 
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Thank you for participating in this study 
 
As a thank you for your participation we’re offering a report of descriptive statistics on many of the items in the 
survey. This summary report will be made available within 2 weeks of the close out date of the survey. 
 
To receive this report, please enter your name and email address in the fields below. This information will 
NOT be linked to your survey responses. 
 

Name  

Email Address  

 
 
In addition, one email address will be randomly selected to receive an Apple iPod nano or a donation of $200 to 
a charity of their selection. 
 

Would you like to be entered into the drawing? 

� Yes- please enter me 
� No 

 
If you have any questions, please contact Drew Rivers, PhD candidate (dcrivers@ncsu.edu, 919-259-0970) or 
Denis Gray, PhD (denis_gray@ncsu.edu, 919-515-1721) at North Carolina State University. 
 
Use one of these following methods to return your survey form to the study researchers.  
 

Email Drew Rivers 
dcrivers@ncsu.edu 
 

Fax 919-515-1716 
c/o Dr. Denis Gray 
NC State, Department of Psychology 
 

Mail Dr. Denis Gray  
Department of Psychology 
North Carolina State University 
Raleigh, NC 27695-7650 

 
 
 
THANK YOU! 
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Appendix D: Figures 

 

 
 

Figure 4: Mediation Models for the Recommendation Outcome 

 

DV_rec

CP_fee

CP_sfit

CP_tech

1.

Domain models

DV_recCP_feeCP_IP

2.

DV_rec

CP_fee

CP_sfit

CP_levg

3.

DV_recSC_grpSC_open

4.

Aggregate model

DV_recSC_acintID_rgate

5.

DV_rec

CP_fee

CP_sfit

SC_acint

6.



 

 

273

 

 
Figure 5: Mediation Models For the Decision Outcome 
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