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ABSTRACT 

 

 

Understanding the determinants of creativity at the individual and organizational level has been 

the focus of a long history of research in various disciplines from the social sciences, but little 

attention has been devoted to studying creativity at the dyadic level. Why are some organizational 

interactions (between individual actors) more likely to generate novel and useful ideas than others? 

By integrating research on creativity, knowledge sharing, and social networks, this paper identifies 

how the creative outcome of organizational relationships between individual actors is associated with 

properties of the knowledge exchanged and of the social networks surrounding such relationships. By 

studying knowledge diversity at the dyadic (as opposed to the individual level), we show not only that 

relationships with wider knowledge breadth are more likely to generate more creative outcomes but 

also that lack of network cohesion surrounding the dyadic relationship provides benefits that go 

beyond access to diverse information. The results also show that the codifiability of knowledge favors 

generation of creative outcomes, but is less beneficial in the presence of highly diverse knowledge 

exchanges. Finally, the empirical evidence shows that emotional closeness (as opposed to 

communication frequency) of the actors involved in the relationship is a critical dimension of tie 

strength contributing to creative outcomes.  Hypotheses are tested in a sociometric study conducted 

within the development department of a software development firm.  

Keywords: Creativity; Social Networks; Knowledge Sharing; Knowledge Diversity; Tie 

Strength. 



Sosa - Creative Interaction Outcomes  
 

- 2 - 

1 Introduction 

Previous research has highlighted the importance of understanding creativity in order to manage 

effectively the innovation process in organizations (e.g., Amabile 1996, Sternberg 1999). Creativity 

has been studied at organizational and individual levels and from different perspectives (e.g., Simon 

1967, Gardner 1993, Woodman et al. 1993, Amabile 1996, Simonton 1999, Sternberg 1999, Perry-

Smith and Shalley 2003, Burt 2004, Amabile et al. 2005, Fleming et al. 2007). However, little 

attention has been devoted to studying creativity at the dyadic level. Why are some organizational 

interactions more likely to generate novel and useful ideas than others? Is it because of special 

attributes of the individuals involved in such interactions? Or is it because of the content exchanged in 

such interactions or because of the social networks surrounding them? These questions have been 

largely ignored in previous research despite the general recognition that creativity is, in part, a social 

activity.1  

Although the informal links among individual actors in organizations and the knowledge flowing 

within such relationships are the essence of social network structures, we know very little about what 

makes some interaction outcomes more creative than others. Yet this is important because 

organizational relationships are considered sources of creative outcomes (Perry-Smith and Shalley 

2003, Hargadon and Bechky 2006). Even prolifically creative individuals —such as Thomas Edison, 

Albert Einstein, and Pablo Picasso— relied on relationships with certain others to fuel their ability to 

generate breakthrough ideas (Gardner 1993, pp. 384–385). What made those relationships special? 

Were they different in terms of the nature of their content, the social pressure (or lack of thereof) 

around them, and/or the emotional closeness embedded in them? This paper addresses such questions 

in the context of organizational interactions among people working in product development settings.   

In product development organizations, all actors contribute somewhat to the generation of 

creative ideas that are eventually incorporated into products or services and also into organizational 

processes or the way they do things (Hargadon and Sutton 1997). It is, indeed, the web of 

                                                      

1 I use the most widely accepted notion of creativity: the ability to produce something that is both novel 

and useful (Amabile 1996, Sternberg 1999). 
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organizational interactions (in addition to individual contributions) that contributes to the creations 

produced by organizations. The nature of these interactions may vary from simple social or technical 

exchanges to collective moments of creative ideation, such as brainstorming sessions (Hargadon and 

Bechky 2006).  We must now attempt to understand how characteristics of organizational 

relationships are associated with the creativity level of the ideas that they produce. Previous research 

on creativity as a social process has recognized the significant impact of “tie properties” on the 

individual’s ability to generate creative outcomes (Perry-Smith and Shalley 2003, Burt 2004, Perry-

Smith 2006, Fleming et al. 2007). However, aggregating the effect of relational constructs at the 

individual level limits our ability to assess how the level of creativity of the outcomes of 

organizational interactions is affected by the properties of the knowledge exchanged and of the social 

networks surrounding them.   

This paper studies how tie content properties (such as knowledge condifiability and diversity) 

and social network characteristics (such as dyadic cohesion and tie strength), affect the novelty and 

usefulness of the ideas emerging from organizational interactions. Considering these four important 

relational attributes in the same framework is essential to disentangling the mechanisms by which 

they influence creative outcomes. For example by explicitly measuring knowledge diversity —instead 

of merely inferring it from the network structure— we are able to improve our understanding of how 

(and why) the social network structure affects creative interaction outcomes. Similarly, considering tie 

strength allows us to uncover the direct effects on creativity that are due to its intrinsic dimensions 

(e.g., communication frequency and emotional closeness) —as opposed to inferring effects on the 

basis of structural properties.   

In order to study creativity at the dyadic level, this paper integrates three independent but 

interrelated streams of organizational research: creativity, social networks, and knowledge sharing. 

Building upon research on creativity, I first identify the mechanisms that determine the creativity of 

the outcome of organizational interactions. I then draw on research on knowledge sharing and social 

networks to propose a process view of organizational interactions and to define the properties of tie 

content and social networks that activate the mechanisms determining creative interaction outcomes.  
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This is the first paper to examine creativity at the relationship level of analysis, which is vital to 

understanding the importance for creativity of knowledge networks in organizations. Moreover, this 

paper integrates three separate, yet intimately related, streams of literature: it brings together research 

on creativity theory, knowledge sharing, and social networks in order to develop and test a theoretical 

model that maps the key determinants of creativity to a process view of an organizational interaction. 

Finally, we explicitly consider the role of knowledge diversity in the generation of novel and useful 

ideas —an approach hindered in previous empirical studies by the difficulty of measuring the breadth 

of knowledge exchanged in organizational interactions. 

The paper is structured as follows. After briefly reviewing the literature in Section 2, I present 

the theoretical framework and hypotheses in Section 3. Section 4 describes the sociometric study 

carried out to test the hypotheses, and the dyadic statistical analysis is presented in Section 5. In 

Section 6, I conclude by discussing the results and outlining their academic and managerial 

implications. 

2 Literature Review: Creativity, Social Networks, and Knowledge Sharing 

Several different approaches have been used to study creativity (Sternberg 1999). At the 

individual level, past research has studied the various individual attributes that make some individuals 

more creative than others. Biographical approaches (Galton 1870, Cox 1926, Gardner 1993) have 

studied the life around prolific, creative individuals; psychometric approaches (Guildford 1950) have 

measured and tested creativity in controlled settings with ordinary individuals.  

Cognitive psychologists have instead aimed to understand the mental representations and 

processes underlying creative thought (Sternberg 1999). Finke et al. (1992) propose a two-phase 

mental process of creative thought: in the first (generative) phase, individuals construct mental 

representations of knowledge; in the second (exploratory) phase, such representations are used to 

generate creative ideas. Simonton (1988, 1999) also proposes a two-phase cognitive process 

associated with individual creativity. This model, based on Campbell’s (1960) “variation retention” 

model of creative thought, maps directly to the two underlying dimensions of creativity: novelty and 

usefulness. Simonton’s theory highlights a process of variation associated with the generation of ideas 

and a process of selection and retention associated with the usefulness of the ideas generated. 
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Building on Simonton’s distinction of generative versus selective metal processes during the 

individual creation of ideas, Amabile et al. (2005) study how individual affective states influence 

creative thought. This work on the cognitive aspect of creativity is relevant to this paper because I 

study the outcome of individual cognitive processes triggered after interacting with others in the 

organization. 

In addition to cognition, the individual social context has received particular attention when 

studying the driving (and hindering) factors that make individuals more creative (see Shalley et al. 

2004 for review). Taking a social psychology perspective, Amabile (1996, p. 84) proposes and tests a 

conceptual model of creativity performance. In such a model, the three fundamental components 

driving creativity at the individual level are domain skills, creative skills, and task motivation. I build 

upon this framework to develop a theoretical model of creative interactions.  

A separate stream of research has studied creativity as a social activity. Osborn (1953) 

introduced the technique of brainstorming to solve problems creatively in a constructive group 

atmosphere. Although there is significant empirical evidence showing that individuals generate more 

creative ideas than do groups (Amabile 1996, p. 183), Sutton and Hargadon (1996) suggest that, if one 

expands the evaluative criteria, brainstorming is actually more effective than individual ideation in 

producing creative outcomes. More recently, Hargadon and Bechky (2006) study creativity at the 

momentaneous and within-group interaction level. Their theoretical model, based on empirical 

observation, suggests that insights (or creative moments) take place as a result of interactions that are 

characterized by help seeking, help giving, problem reframing and interaction reinforcing. Contrary to 

this line of research, we focus here on all types of organizational interactions related to product 

development activities —rather than limiting attention to those interactions that occur within the 

“brainstorming” umbrella. 

The link between social network structure and individual creativity has been investigated but 

without conclusive findings. Perrry-Smith and Shalley (2003) link the role of social ties and network 

position with individual creativity, arguing that “the strength of weak ties” (Granovetter 1973) and the 

power of central positions favor creativity. The debate on the benefits of sparse versus cohesive 

network structures, which has characterized much recent social network research (Coleman 1990, 
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Burt 1992), has also been present in creativity studies on social networks (Burt 2004, Obstfeld 2005, 

Fleming et al. 2007). Research supporting the benefits of sparse networks has shown that individuals 

(or groups) spanning structural holes are more likely to generate good ideas, presumably because such 

individuals (or groups) may access non-redundant information more quickly than their peers and may 

also act as brokers of ideas across disconnected groups (Hargadon and Sutton 1997, Burt 2004). 

Alternative views supporting the benefits of cohesive networks have found support for the converser 

by which individuals surrounded by densely connected networks are more readily involved in 

innovation tasks (Obstfeld 2005, Uzzi and Spiro 2005). In an attempt to resolve this debate, Fleming 

et al. (2007) examine how the benefits of sparse networks are moderated by attributes of the 

individuals, their career experiences, and their extended networks. Unlike previous studies on social 

networks and innovation, Rodan and Gallunic (2004) explicitly consider knowledge heterogeneity and 

find that individuals with heterogeneous knowledge further improve their innovation-related 

performance in the presence of sparse social networks.  What is clear from this stream of research is 

that examining creativity at the individual level overlooks the fact that individuals’ interactions vary 

and that the creative outcome of such interactions (even for a given individual) may exhibit significant 

variation worth studying. 

The relationship between knowledge sharing and individual or organizational performance — as 

well as the determinants of knowledge sharing— has been studied in the past, although the link 

between knowledge sharing and creativity has not been sufficiently explored (Argote et al. 2003). 

Since this paper studies creativity at the dyadic level, it is important to review the determinants of 

knowledge sharing between organizational actors because such knowledge exchanges are the inputs to 

the cognitive process that determines creative outcomes. The notion of “absorptive capacity” proposes 

that a certain level of common knowledge background is necessary in order to exchange knowledge 

effectively (Cohen and Levinthal 1990, Reagans and McEvily 2003). Zander and Kogut (1995) 

suggest that better articulated knowledge is easier to acquire than tacit knowledge; Szulanski (1996, 

2000) studies how the “stickiness” of knowledge hinders the transfer of best practices. In addition to 

knowledge properties, social networks also influence knowledge sharing in organizations. Hansen 

(1999) shows that aligning the tie strength to the tie requirement affects the speed of product 
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development. Reagans and McEvily (2003) study knowledge transfer at the dyadic level and show 

that, from the source’s viewpoint, network cohesion and range both facilitate the transfer of 

knowledge. However, as pointed out by Argote et al. (2003, p. 576), more research is needed to 

understand the outcomes of the social relationships in organizations. In particular, we need to 

investigate dyadic outcomes that go beyond knowledge sharing, and this is precisely the void in the 

knowledge management literature that this paper aims to fill.  

3 Theoretical Framework and Hypotheses 

In the 1980s, a general framework for studying creativity emerged that suggested any such study 

should consider three elements: the creator of ideas; the (external) knowledge pool from which ideas 

are drawn or built upon; and the community, which ultimately determines how novel and useful the 

creation is (Csikszentmihalyi 1988, Gardner 1993, Feldman et al. 1994).2 Figure 1 shows the 

interactions between these elements that enable creativity (Csikszentmihalyi 1988). In short, the 

creator acquires knowledge from the knowledge pool and transforms it into novel and useful ideas, 

which are then evaluated and eventually accepted by the community to later become part of the pool 

of knowledge. Given this level of abstraction, we examine the interaction between the creator and the 

knowledge pool, assuming that the latter resides in other people within the organization. Note that, as 

soon as an idea is generated by the creator, he or she also plays the role of the community because 

only the creator can immediately evaluate how novel and useful such an idea is. As Simonton (1988, 

p. 16) suggests, once an idea “has been isolated and proved useful in structuring cognition, that 

discovery will remain an article of personal knowledge only until it is successfully expressed to 

others.” Thus, only after the creator selects, develops, and communicates an idea does the community 

start a second evaluation and selection process to determine its novelty and usefulness from the 

community viewpoint (Simonton 1999, Amabile et al. 2005). 

                                                      

2 Csikszentmihalyi (1988) refers to the creator, the knowledge pool, and the community as the person, the 

domain, and the field, respectively. I use different terms to avoid confusion with the model of creativity shown 

in Figure 3. 
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Figure 1. A framework for studying creativity 

This paper studies the determinants of creativity, focusing on the organizational dyad and 

product-related interactions, which I define as the transfer of technical information between the source 

(or upstream actor sending information) and the recipient (or downstream actor receiving 

information). The recipient is the actor who “goes to the source to discuss product-related matters” 

during the product development effort. Formally, I define creative interactions as those in which the 

recipient is likely to generate creative ideas after exchanging technical information with the source. 

As in other studies of innovation and knowledge management, this paper takes an information 

processing view to examine organizational relationships between the source and the recipient (e.g., 

Thompson 1967, Galbraith 1973, Szulanski 2000, Reagans and McEvily 2003). I shall thus describe 

how knowledge transfer from the source to the recipient activates the recipient’s cognitive processes, 

which produce in turn the outcome of the relationship for a given time period (see Figure 2).3 In other 

words, I study the outcome of a dyad from the recipient’s point of view. As in Reagans and McEvily 

(2003), this paper distinguishes the recipient from the source by identifying the former as the one who 

“goes to” the latter for specific information related to her work. 

From an information processing perspective, an organizational interaction between two 

individual actors includes the following basic stages: Acquiring knowledge from the source, 

processing knowledge by the recipient, and realizing (by the recipient) the potential use of the 

interaction outcome. In this paper, the main focus is on the outcome in which the recipient realizes the 

novelty and usefulness of the insight(s) generated after receiving and processing knowledge from the 

                                                      

3 I view relationships as the set of interactions that take place between the source and the recipient within a 

finite period of time. More specifically, I study the set of product-related interactions in a software development 

organization during one year. 
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source. Integrating this information processing view of the interaction with the creativity framework 

shown in Figure 1, we see that the sources possess the knowledge pool sought by the recipient. The 

recipient, on the other hand, plays two roles in a serial fashion. First, the recipient is the creator, 

generating ideas associated with her interactions with the source, second, the recipient plays the role 

of the community by evaluating the novelty and usefulness of the outcomes generated after interacting 

with the source. This is again consistent with Simonton (1988, 1999) who suggests that the creator 

evaluates her creations before communicating them to the community for further scrutiny. 

 

Figure 2. An information processing view of an organizational interaction 

The central question addressed in this paper is: What are the key determinants of creative 

interaction outcomes (from the recipient’s viewpoint) in product development organizations? To 

address this question, we must first examine previous research on creativity theory to look for the 

main factors that influence creative outcomes. (To study creativity at the individual and group level, 

prior research has focused on examining the level of novelty and usefulness of “artifacts” or “ideas” 

produced by individuals or groups. In contrast, I aim to examine the overall level of creativity of the 

ideas emerging at the recipient due to her interactions with the source.) Prior research on creativity 

has proposed several “component” (or “interactionist”) models to describe the determinants of 

organizational creativity (Woodman et al. 1993, Sternberg 1999). Of particular relevance is the model 

put forward by Amabile (1996) which includes three basic components (see Figure 3): (1) the 

knowledge domains posed and/or acquired by the individual or group of actors; (2) the cognitive 

creative skills to generate novel and useful insights; and (3) the intrinsic motivations for engaging in 

the creative pursuit. Although the impact on creativity (at the individual and group levels) of these 

three components has been investigated both theoretically and empirically (Amabile 1996), no 
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previous research has fully transposed these components to the dyadic level of analysis. To do so, we 

must relate the three components of creative outcomes shown in Figure 3 to the stages of 

organizational interaction shown in Figure 2, as follows. 

 

Figure 3. Key determinants of creative outcomes 

The knowledge domain component refers to the knowledge base acquired to generate new ideas. 

Effective acquisition of a solid and diverse knowledge foundation increases the chances of generating 

creative outcomes. The creative skills component refers to the cognitive combinatorial power needed 

to process the knowledge base into new outcomes and thus to realize their usability. The greater the 

cognitive and heuristic skills that can be marshaled to combine knowledge into new and useful 

insights, the higher the likelihood of generating creative outcomes. The motivational component 

provides the energy to acquire and process knowledge and so to realize the potential creative outcome 

of interactions. The greater intrinsic motivation of actors to exchange information, the higher the 

chances of generating creative outcomes. Conversely, external social constraints that hinder actor 

interaction may reduce the likelihood of novel and useful outcomes (Amabile 1996).  

I next examine how tie content properties, such as knowledge codifiability and knowledge 

diversity, as well as relationship properties, such as network cohesion and tie strength, activate the 

mechanisms just described to determine the creativity level of relationship outcomes.  

3.1 The Effects of Tie Content: Codifiability and Diversity 

Organizational interactions among product developers involve exchanging technical knowledge 

that is relevant to the product and technologies they develop. Yet the properties of such knowledge 

need to be further explored in order to understand their impact on interaction outcomes (Argote et al. 

2003). Moreover, to distill the mechanisms by which knowledge networks affect creativity, it is 

essential to consider explicitly the characteristics of the knowledge that flows through the links of 

such networks. This paper studies two critical attributes of knowledge that are directly linked to its 

acquisition and processing into creative outcomes: codifibiability and diversity. 
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Knowledge Codifiabiality. This term denotes the extent to which knowledge is easy to codify or 

articulate (Zander and Kogut 1995, Szulanski 1996). The concept of knowledge codifibiality is related 

to the notion of prototypes in product development (Ulrich and Eppinger 2004). Functional and form 

prototypes are tangible and physical representations of the function and form of product concepts. 

Prototypes are used during the development of new products in order to make tangible the product 

concept ideas that need to be communicated among the product development team members and to 

potential customers (Hargadon and Sutton 1997). Similarly, evidence from open software 

development suggests that ideas, algorithms, and concepts are better communicated when they are 

articulated in written documents, diagrams, and “commented” source codes (von Krogh and von 

Hippel 2006). Hence, codifying knowledge in either physical artifacts or written documents appears to 

be the norm for facilitating the exchange of knowledge in product and software development. But 

how (and to what extent) does knowledge codifiability help creativity? 

The apparent value of knowledge codifiability on creative interaction outcomes is that it makes 

visible the otherwise intangible aspects of the knowledge exchanged. Because codifiable knowledge is 

easy to convey from the sender’s viewpoint, it is easy to transfer (Reagans and McEvily 2003) and 

also easier to assimilate from the receiver’s perspective (Szulanski 1996); this, in turn, facilitates the 

building of a knowledge base that can be reused or recombined into novel and useful outcomes 

(Szulanski 2000). From the recipient’s cognitive perspective, the codifying of knowledge facilitates 

its mental representation —increasing the ease with which it can be stored, processed, and 

recombined into novel ideas (Finke et al. 1992). Such well-articulated clusters of knowledge 

reservoirs in the recipient’s mind are necessary (but not sufficient) conditions for generating insight 

(Simonton 1988, 1999). However, to generate novel ideas, the recipient must create a novel 

connection between such knowledge reservoirs (Schilling 2005). This, I argue, is easier to do if the 

knowledge is well codified which facilitates not only its acquisition but also its storage, retrieval, and 

(novel) recombination. Note that such recombination may generate tacit outcomes that are difficult to 

codify (and therefore difficult to transfer to others), although from the recipient’s perspective, she 

would benefit the most (to generate novel and useful ideas) from codifiable knowledge coming from 

the source. Thus I posit the following (testable) hypothesis. 
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H1: Relationships that exchange codified knowledge are positively associated with creative 

outcomes. 

Knowledge Diversity. The research on both innovation and creativity has long recognized the 

value of knowledge diversity for generating creative outcomes. However, previous work has not 

directly measured knowledge diversity to explicitly study its effect on organizational outcomes.4 

Creativity-related skills allow the recipient to recombine existing knowledge domains into new ones 

(Simonton 1999, Amabile et al. 2005, Schilling 2005). Hence, acquiring diverse knowledge is 

essential to developing such skills because it increases the potential of generating ideas by 

establishing novel linkages among existing ones. “In addition to strengthening assimilative powers, 

knowledge diversity also facilitates the innovation process by enabling the individual to make novel 

associations and linkages” (Cohen and Levinthal 1990, p. 131). The more connections across diverse 

knowledge domains that the individual (or group) makes, the more that creative skills are developed 

for continuing to do so (Perry-Smith and Shalley 2003, Schilling 2005).  

An important assumption behind previous organizational studies on innovation is that diverse 

knowledge is accessed by connecting to distinct organizational groups that are not interconnected 

(Hargadon and Sutton 1997, Burt 2004). Hence, an individual positioned in the middle of distinct and 

disconnected groups is supposed to have access to diverse ideas and therefore be more likely to 

generate creative outcomes. From this perspective, knowledge diversity corresponds to the number of 

distinct interactions in which the focal actor is involved. This view of knowledge diversity at the 

individual level is represented by the diagram on the left-hand side of Figure 4, in which the focal 

individual interacts with various sources. However, the notion of knowledge diversity changes when 

the unit of analysis is the relationship level (right-hand side of Figure 4). 

                                                      

4 At best, knowledge diversity at the individual level has been measured based on the knowledge 

distance among actors. Such distance has been either inferred from the level of expertise of the 

respondents (Reagans and McEvily 2003) or captured by asking respondents such questions as: “How 

similar is your contacts’ knowledge?” (Rodan and Gallunic 2004).  
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Figure 4. Knowledge diversity: Individual vs. Relational level 

As depicted in Figure 4, creative interaction outcomes are affected not only by the number of 

distinct relationships that the individual is involved in but also by the number of distinct “pieces” of 

knowledge that flow through a single relationship. Certainly, those individuals with higher levels of 

knowledge diversity are expected to generate more creative outcomes from their interactions (Burt 

2004). However, when comparing a given individual’s distinct relationships, those that involve more 

diverse knowledge exchanges are the ones more likely to generate creative outcomes. From an 

individual cognition perspective, an interaction outcome is novel when the recipient generates insights 

from it (Mayer 1992, Schilling 2005). Diverse interactions (between a pair of individual actors) 

related to different products or technologies tend to facilitate novel insights by preventing “functional 

fixedness,” which predisposes a particular way of problem solving and so impedes the individual’s 

generation of novel ideas (Dunker 1945, Mayer 1992). Research on insight generation suggests that 

diversity of knowledge —coupled with random connections across such diverse pools— explains the 

emergence of insight (Schilling 2005). Hence, diverse interactions are crucial for enabling the 

recipient to combine existing ideas into new ones.  

H2: Relationships that exchange diverse knowledge are positively associated with creative 

outcomes. 

The two hypotheses described so far suggest that both the codifiability and the diversity of 

exchanged knowledge favor creative interaction outcomes. Does this mean that relationships that have 

higher levels of both codifiability and diversity generate more novel and useful outcomes? Not 

necessarily. Indeed, too much knowledge codifiability may limit the potential of an idea to be 

combined with other ideas. As suggested by Hargadon and Sutton (1997, p. 738), “to recognize the 

potential value of a product’s technological components, the designers must abstract them from their 
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specific, past implementation before adapting them to meet the needs of the current situation.”  In 

other words, knowledge codifibiality in itself favors creative interaction outcomes because it makes 

knowledge less “sticky” and thus easier to transfer, store, and retrieve (Zander and Kogut 1995, 

Szulanski 1996). However, when there are many components to recombine, knowledge codifiability 

can become a liability because it makes knowledge “insoluble” in new mixtures and combinations. 

Hence, at the dyadic level, relationships that exchange large amounts of highly diverse knowledge are 

more likely to generate creative outcomes when the knowledge exchanged is less codified. 

H3: The positive association of knowledge diversity and creative outcomes decreases with the 

codifiablity of the knowledge exchanged.  

3.2 The Effects of Social Networks: Network Cohesion and Tie Strength 

Organizational interactions do not take place in isolation; rather, they are part of a web of 

multiple exchanges that either favor or hinder the transfer and processing of knowledge into creative 

outcomes. This paper studies the impact of two relational properties associated with an organizational 

dyad that may significantly influence its creative outcomes: network cohesion and tie strength. 

Network Cohesion. At the relationship level, network cohesion is defined as the extent to which 

the focal interaction is surrounded by strong relations with common third parties. The benefits of 

network cohesion have been associated with the fostering of a collaborative environment that 

motivates the source to transfer knowledge to the recipient (Reagans and McEvily 2003). This is 

consistent with research on brainstorming and collective creativity, which suggests that 

momentaneous group cohesion can lead to creative outcomes in the presence of special supportive 

environmental conditions (Sutton and Hargadon 1996, Hargadon and Bechky 2006). However, in the 

absence of the special supportive conditions typically associated with brainstorming, network 

cohesion may be costly from the receiver’s point of view as a result of the social pressure to conform 

with group thinking (Janis 1972). 

At the interaction level, network cohesion can hinder creativity for two reasons: information 

redundancy and social pressure. Network cohesion does not increase the diversity of the knowledge 

acquired from the source because the source is more likely to transfer redundant information (from the 

recipient’s viewpoint) when their interaction is embedded in strong relations with common third 
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parties. This is the central argument of Burt (2004), who shows that individuals occupying brokerage 

positions in their ego networks are more likely to generate good ideas. Yet even if we control for the 

knowledge diversity associated with a relationship, network cohesion can still exert a negative 

influence on creativity outcomes. Network cohesion can put social pressure on the recipient to accede 

quickly to a solution that is acceptable to the group instead of exploring novel linkages across existing 

pieces of knowledge (Woodman et al. 1993, Perry-Smith and Shalley 2003). In terms of cognitive 

psychology, network cohesion could favor “convergent thinking” to exploit the fastest and most 

efficient path to reach a solution and hinder “divergent thinking” to explore alternative paths that 

might lead to more novel and useful outcomes (Guildford 1950).  Because those relationships 

surrounded by strong common third-party relations “force” the recipient to reciprocate to others with 

similar ideas that favor group consensus rather than diverge from it, the recipient may feel additional 

pressure to stay within the status quo rather than search for creative solutions. Hence,  

H4: Relationships that are surrounded by strong relationships with common third parties are 

negatively associated with creative outcomes. 

Tie Strength. Granovetter (1973, p. 1371) introduced the concept of the “strength” of an 

interpersonal tie as the “the (probably linear) combination of the amount of time, the emotional 

intensity, the intimacy (mutual confiding), and the reciprocal services which characterize the tie.” 

Since then, the concept of tie strength has received a great deal of attention in the network literature 

(Marsden and Campbell 1984). The literature on knowledge transfer has shown that the strength of 

the tie has important positive effects on relational outcomes (e.g., Hansen 1999, Reagans and McEvily 

2003). Perry-Smith and Shalley (2003, pp. 94–95) have studied the role of tie strength on individual 

creativity; they suggest that weak ties favor individual creativity because they have structural 

properties that facilitate access to diverse knowledge, reinforce creative-related skills, and encourage 

autonomous thinking. Perry-Smith (2006, p. 96) offers empirical evidence relating the number of 

weak and strong ties to individual creativity outcome; she finds that weak ties have a more positive 

impact on creativity than strong ties when tie strength is measured by the duration of the tie but not 

when tie strength is measured by closeness or interaction frequency. This paper contributes to this line 

of research by investigating how the intrinsic properties of tie strength —as opposed to its structural 
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properties—affect the creative outcome of the tie itself. Because I explicitly measure both the 

diversity of the knowledge exchanged as well as the network structure surrounding the dyad, I can 

distill the direct impact of tie strength on creativity at the relationship level. More specifically, I argue 

that —because the strength of the tie is determined not only by the duration and frequency of 

interactions but also (and more importantly) by the emotional closeness of the relationship (Marsden 

and Campbell 1984)— tie strength can contribute both to acquiring new knowledge and to motivating 

the generation and realization of novel and useful ideas.  

Previous research has highlighted the critical role of intrinsic motivation and positive emotions 

for obtaining creative outcomes (Amabile 1996, Isen 1999, Amabile et al. 2005). At the relationship 

level, the recipient’s proactive and motivated attitude provides the energy needed to acquire and 

process knowledge from the source and to realize creative outcomes from it. Strong interpersonal 

relationships (i.e., mainly characterized by frequent and emotionally close interactions) can lead to a 

positive predisposition to being engaged in the task interdependency that triggers the interaction with 

the source. Moreover, the emotionally closer the relationship with the source, the more likely that 

positive affects are associated with such a relationship; this, in turn, is more conducive to creative 

thoughts (Isen 1999, Amabile et al. 2005). In sum, tie strength not only facilitates knowledge transfer, 

as shown by Reagans and McEvily (2003), but also fosters the recipient’s motivation and emotions to 

assimilate and recombine the knowledge acquired from the source in novel ways (Amabile et al. 2005, 

Hargadon and Bechy 2006).  

H5: Tie strength is positively associated with creative relationship outcomes. 

 

To summarize, Figure 5 shows the five hypothesized effects that influence the creative outcome 

of an organizational relationship. First, H1 and H2 hypothesize the positive effects associated with 

knowledge codifiability and diversity, while H3 highlights the negative interaction effect between 

them. By explicitly studying the impact of knowledge diversity (at the relational level), I can examine 

the structural contribution of the social network around the dyad (H4). Finally, because tie strength is 

not used to infer properties of the knowledge exchanged or the structure of the social network around 
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the focal dyad, I am able to study how and why tie strength is associated with creative interaction 

outcomes (H5).  

 

Figure 5. Hypothesized effects on creative relationship outcomes 

4 The Sociometric Study 

To test the hypotheses described in Section 3, I studied both the portfolio of products and the 

formal and informal organizational structure of the entire development department of a European 

software development company. The firm, founded in the 1980s, is a public company and is traded on 

the German stock exchange. It is one of the world leaders for a particular type of application in the 

software industry, and its principal market consists of business customers. The firm’s development 

organization is distributed across three different locations in two neighboring European countries. 

In 2005, the development department worked on seven distinct products. Six of these products 

were already available in the marketplace (hereafter the “legacy” products) and consumed 

development resources because of special customers’ requests or incremental product upgrades. The 

seventh product was a radically new product (hereafter the “radical” product) whose development 

effort was initiated in the second half of 2004. During the data collection period, the firm devoted 

over half of their development resources to the “radical” product, which used novel technologies even 

though its functionality was a novel combination of the six legacy products.  

Having seven clearly distinct products in the firm’s portfolio provided a unique opportunity to 

measure knowledge diversity at the interaction level. Because each product under development was 

technologically distinct, it was possible to uniquely characterize the technical nature of an interaction 

by asking respondents about their communication patterns associated with each of the seven products. 
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Such a distinction among product-related interactions provided an ideal setting to study the impact of 

knowledge diversity (at the relationship level) on creative organizational outcomes. 

The empirical study focused on the firm’s development department, which was organized into 

eleven groups: six development groups (doing both radical and legacy development); two special 

legacy development groups (exclusively dedicated to the development of special requests for legacy 

updates); one quality control group for testing all the products; one architecting and managerial group, 

which made important software architecture decisions and managed the department’s resources; and 

one support group responsible for documentation and information systems support. The 

quality/testing group was evenly distributed among the three locations, while the other organizational 

groups were almost evenly distributed between the two biggest sites. 

4.1 Methods and Data 

I used two methods to collect the data: semi-structured interviews and a Web survey. First, I 

conducted semi-structured interviews with the executive team of the firm, including the CEO and VP 

of development, to understand their portfolio of products and general organizational structure. I also 

conducted semi-structured interviews in all three sites with group leaders and developers about their 

development process and the nature of the workload associated with the products under development. 

Then, I developed and distributed a survey throughout the development organization to capture 

individual data on product development activities and organizational interactions with other members 

of the development department. The survey went through several rounds of validation (with both the 

VP of development and one of the architect and technical product managers) to ensure the validity of 

the questions and so the terminology and scales used would match the context of the organization. 

The Web-based survey was administered to the entire development department at the end of 2005 and 

referred mainly to the activities and interactions taking place that year. The survey took an average of 

49 minutes to complete and was filled out by 58 out of the 66 people in the development department 

(88% response rate).  

I collected network data using a combination of classic sociometric techniques (Wasserman and 

Faust 1994, pp. 43–54). First, each respondent was provided with a fixed roster of contacts formed by 

the 66 people in their development department. The full name and location of each person was clearly 
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specified in the Web survey, and respondents were asked to select those they had “gone to” for 

interactions that significantly affected their work during 2005. Respondents identified, on average, 19 

significant sources for work-related matters. Then, 16 questions about the relationship with each 

selected contact were put to the respondents. (Using a dynamic update of the Web survey, I was able 

to include the full name of the contact person on each relational question asked, which helped the 

respondent to focus his or her answer on the relationship with the contact in question.) Consistent with 

social network research, and to ensure a high and reliable response rate, each variable was measured 

by a single network question (Marsden 1990, Burt 1992, Wasserman and Faust 1994). It was 

necessary to balance our desire for a complete survey —one that would capture all the network 

variables of interest— with the firm’s need to maintain a reasonable survey length that respondents 

could fill out reliably.  

The unit of analysis is the relationship as measured from the recipient’s viewpoint. Respondents 

reported 671 relationships, of which 641 were related to the development of at least one of the 

products in the firm’s portfolio. After removing the interactions whose source’s data were missing, we 

were left with a sample of 604 observations. Note that people whose responses were missing were a 

few people who were not available (on vacation) or belonged to the support group whose input to the 

development process was less relevant.  

4.2 Variables 

Dependent Variable: Creative relationship outcome 

The dependent variable captures the average level of creativity of the outcome of a dyadic 

relationship as perceived by the recipient. Because the focus was on the outcome of the relationship 

and because the source and recipient are the only actors equipped to accurately assess the outcome of 

a dyadic relationship, I relied on the recipient to evaluate the creative level of the outcome of her 

relationship with the source based on her interactions with the source during the past year. This is 

consistent with previous work in knowledge transfer at the dyadic level, which relies on the source 

side of the dyad to assess the ease to transferring knowledge to the recipient (Reagans and McEvily 
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2003).5 Evaluating creativity on the recipient side of the relationship is also consistent with 

Simonton’s (1988, 1999) cognitive view of creativity, which recognizes that the creator assesses the 

creative level of his or her ideas before communicating them to others.  

I capture the level of creativity associated with each relationship by asking each respondent to 

rate, on a seven-point Likert scale (from “strongly disagree” to  “strongly agree”), their level of 

agreement with the following statement: “When I interact with [name of source contact], it is easy for 

me to generate NOVEL creative solutions and/or ideas. These NOVEL ideas can be either related to 

our products or the way we do things.” Consistent with Amabile (1996), the survey does not offer the 

respondent an explicit definition of creativity, however, the survey question captures both the novelty 

and usefulness dimensions of creativity so that the respondent can make an accurate assessment of the 

level of creativity resulting from his or her interactions with the source (in the past year). 

As in other research on creativity assessment, here each respondent is assumed to be an “expert” 

who is able to evaluate the level of novelty and usefulness of the outcomes of their relationship with 

others. As Amabile (1996, p. 76) suggests: “It is important to demonstrate that it is at least possible to 

separate creativity from other [interaction] product qualities.” Toward that end, I included an 

additional relational question to capture a distinct relationship outcome associated with interaction 

quality (and expected to be weakly correlated with creativity). Hence, I captured the average level of 

“rework” stemming from each relationship with the source.6 Other organizational studies have also 

                                                      

5 In organizational studies that use the dyad as the unit of analysis, an important empirical challenge is that 

interacting actors are typically the ones who can best evaluate the dependent variable of interest. For example: 

Reagans (2005) assesses tie strength by using data on communication frequency and emotional closeness that 

were provided by the interacting actors; Labianca et al. (1998) relies on self-report data to study the link 

between interpersonal relationships and perceptions of conflict; and Casciaro and Lobo (2006) evaluate the 

impact of affect and competence to establish instrumental ties by using self-report data in three distinct 

organizations.  

6 I captured relationship rework by asking each respondent to rate, on a seven-point Likert scale, their level 

of agreement with the following statement: “When I interact with [name of source contact], I typically realize 
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relied on single questions to assess multiple creative outcomes. For example, Burt (2004, p. 377) asks 

two experts to answer one question in determining the “goodness” of 455 ideas in his study, and 

Amabile et al. (2005, p. 380) use a seven-point scale when asking their respondents to rate teammates’ 

creative contribution on their monthly surveys. Moreover, Marsden (1990) finds that answers to 

relational questions are generally reliable when used with roster methods that facilitate respondents’ 

recall (as we did in our Web survey), and Freeman et al. (1987) find network questions to be highly 

reliable when inquiring about typical interaction patterns. Hence, considering the risk of respondents 

dropping out of the Web survey owing to an excessive number of relational questions, I chose to use a 

single item to assess the level of creativity associated with each relationship.  

Independent Variables 

Knowledge codifiability is “the degree to which knowledge can be encoded” (Zander and Kogut 

1995, p. 79). To measure this construct at the relationship level, I developed one survey question 

based on previous survey instruments used to measure knowledge codifiability (see also Hansen 1999, 

Reagans and McEvily 2003). Hence, respondents were asked to rate (on a seven-point Likert scale) 

their level of agreement with the following statement: “The information received from [name of 

source contact] is typically well documented in writing (i.e., memos, reports, manuals, e-mails, faxes, 

etc.).” 

Knowledge diversity is the extent to which the content of the relationship covers different 

technical domains, measured by the knowledge breadth of the relationship (i.e., counting the number 

of distinct product-related interactions associated with each recipient–source relationship). Each 

respondent was asked to indicate (for each source contact identified) how often he or she went to the 

source “to discuss product-related matters during this year (never; rarely; sometimes; very often; 

always)” for each of the seven products under development. Hence, the overall knowledge breadth 

ranges from “1” to “7.” I used two alternative measures of knowledge breadth in accounting for the 

                                                                                                                                                                     

that I need to REWORK many of the things that I thought were already done. That is, I typically realize that I 

need to do more work on my tasks that I had originally anticipated.” The correlation between interaction rework 

and interaction creativity in our sample was  –0.071 (p = 0.08). 
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fact that some interactions occurred rarely while others occurred more often. Thus, “knowledge 

breadth rarely” counts the number of product-related interactions that occurred “rarely”, while 

“knowledge breadth often” counts the number of such interactions that occurred more frequently. 

It is important to disentangle the effect of knowledge diversity measured at the relationship level 

from that measured at the individual level, so finally I measured the recipient and source knowledge 

diversity as follows: I counted the total number of distinct product-related interactions in which each 

individual was involved during the previous year. This measure also varies from “1” to “7” but 

remains constant for each recipient across all relationships; the same occurs for knowledge diversity 

at the source. 

To illustrate the data used to construct our knowledge diversity measures, Figure 6 shows the 

seven sociomatrices associated with each of the distinct product-related interactions in the 

organization. That some matrices are denser than others is not surprising, because the products 

differed not only in their underlying technology but also in their priorities and development 

requirements. Note that if one overlays the binary version of the seven sociomatrices, a cell in the 

resultant matrix would reveal the overall knowledge diversity of each relationship. 

 
Figure 6. Sociomatrices associated with the product-related interactions in the research site 

 
Tie strength is a complex construct formed by a combination of tie-related factors that include 

duration, communication frequency, and emotional closeness (Granovetter 1973, Marsden and 

Campbell 1984, Burt 1992, Hansen 1999, Reagans and McEvily 2003, Reagans 2005, Perry-Smith 

2006). As in most of the network literature, I measure tie strength based on the latter two indicators. 
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First, respondents were asked to indicate their average communication frequency with the identified 

source contact during the year 2005 (daily, weekly, several times per month, monthly, less often). 

Then they were asked: “How close is your working relationship with the [name of source contact] 

(Very close—this person is among my strongest contacts; Close— we like discussing and solving 

issues together; Less than close; Distant—we interact only when strictly necessary)”. In our research 

site, communication frequency and emotional closesness were strongly positively correlated (r = 

0.634, p < .001), suggesting that respondents were indeed emotionally closer to contacts with whom 

they communicated more frequently. To calculate tie strength, I first measured interaction intensity as 

the product of closeness and frequency (zij). Then (cf. Burt 1992), I measured tie strength (pij) as the 

proportion of the recipient’s total interactions invested in the relationship with source j. Hence:  

pij =
zij

ziq
q
∑

 ; i ≠ j, q=[1, number of contacts] 

I also captured an indicator of tie duration by asking each respondent to indicate whether he or 

she went to the source “for any type of (important) interactions BEFORE the development of the 

radical product kicked off.” However, this indicator was not significantly correlated with either 

communication frequency or tie closeness. As a result, I treated tie duration as an indicator of 

common knowledge background to control for, not as an important dimension of tie strength.7 

Network cohesion. I measured the involvement of the recipient i on common third parties (q) 

with source j with the indirect constraint (cij) measure proposed by Burt (1992, pp. 54–56) and also 

used by Reagans and McEvily (2003, p. 255). That is,  

cij = piq pqj
q
∑   

This measure captures the strength of the relations surrounding the focal interaction between i and j. A 

relation with a common third party (q) is strong to the extent that the recipient has a strong 

relationship with the third party (piq) and the common third party also has a strong relation with the 

                                                      

7 Cronbach’s alpha reliability coefficient for a composite scale formed by frequency, closeness, and 

duration is 0.52 whereas such a coefficient for a scale formed by frequency and closeness is 0.72. 
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source (pqj). Then, to assess the overall strength of these indirect connections surrounding the focal 

connection between the recipient and the source, I sum over all their common contacts. 

 

Control Variables: 

Common knowledge background. Because the proximity between the stock of knowledge of the 

source and the recipient influence knowledge transfer, it is important to control for its direct influence 

on creative interaction outcome. As presented with the notion of absorptive capacity at the individual 

level, having some prior related knowledge is necessary for assimilating and using new knowledge 

(Cohen and Levinthal 1990). Hence, knowledge that is common to the source and the recipient is 

essential not only to ease knowledge transfer from the source’s perspective (Reagans and McEvily 

2003) but also to assimilate new knowledge that can be used to generate creative ideas on the 

recipient’s side. Recipients can more easily assimilate new knowledge when they share with the 

source similar knowledge foundations in terms of technologies, organizational routines, and cultural 

norms.  

Not surprisingly, there are many sources of common knowledge background that are relevant to 

a relationship because proximity in demographics, organizational group membership, location, and 

pattern of interactions all influence the creation of a common knowledge base (Argote et al. 2003, 

Reagans and McEvily 2003). As a result, I used several indicators to control for the potential effects 

of common knowledge background.  

First, I defined four indicators that capture demographic and organizational proximities based on 

gender, seniority, collocation, and group membership. Second, I captured common knowledge 

background based on expertise overlap. Toward this end, each respondent was asked to indicate “the 

areas in which they considered themselves experts (or with significant professional experience).” 

Respondents could choose from a list of 13 categories (with some categories having more than one 

item). Seven of the 13 categories corresponded to the seven distinct technologies associated with each 

product under development; the other six categories corresponded to items of “process and product 

management,” “product conception,” “product construction,” “bug fixing and maintenance,” “product 

support,” and “customer attention.” I then measured what fraction of the recepient’s number of 
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expertise categories coincided with those of the source’s. The resulting expertise overlap variable 

ranges from 0 to 1, with higher values signaling higher levels of common knowledge background 

between the source and the recipient (from the recipient’s viewpoint). Third, I measured lack of 

structural equivalence of the recipient and the source in order to capture the lack of proximity of the 

actors’ social networks. To do this, I measured the Euclidean distance between their two network 

patterns (Wasserman and Faust 1994, p. 367); this is identical to the measure used by Reagans and 

McEvily (2003, p. 257) to measure lack of structural equivalence between the source and the 

recipient. Note that higher distance values correspond to distinct social network patterns between the 

interacting actors. Finally, because relationships with longer history of interactions are more likely to 

have more common knowledge background, I included tie duration as an important indicator to 

control for.  

Interaction types. People in organizations communicate not only to coordinate their technical 

efforts related to the components of the products they develop (Sosa et al. 2004) but also for 

managerial, social, and (technical) consultation reasons (Allen 1977, Morelli et al.1995). I defined 

dummy variables to indicate whether these additional interaction types were associated with the 

source.  

For managerial interactions, respondents were asked if they would go to the source “for advice 

or help if [the respondent] had a managerial question or ran into an organizational issue at work.” As 

such, managerial interactions can have a significant influence on outcomes related to the creation of 

novel and useful procedures and routines. For social interactions, respondents were asked if the 

source was one of those people “with whom [the respondent] likes to spend his or her free time. That 

is, people with whom [the respondent] gets together for informal social activities such as going for 

lunch, coffee breaks, dinner, drinks, movies, visiting one another’s homes, and so on.” Controlling for 

the social component of interactions is important because they are likely to be charged with positive 

affects, which is likely to have a positive impact on creative interaction outcome (Amabile et al. 

2005). Finally, to measure technical knowledge acquisition (or consultation-type interaction) from the 

recipient’s point of view, respondents were asked if they would go to the source “for (technical) 

advice to learn about a novel (for the respondent) technical topic, or when [the respondent] encounters 
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a particularly hairy technical problem.” Distinguishing consultation-type of interaction from the 

product-related technical interactions used to defined knowledge diversity is critical when studying 

how knowledge exchanges influence creative outcomes (Allen 1977). Because the objective of 

consultation-type interactions is to acquire new knowledge for generating solutions to a given 

problem or situation, we can expect more creative outcomes out of relationships that include 

consultation-type interactions. In such a relationship, the recipient is explicitly motivated not only to 

acquire knowledge from the source but also to generate novel and useful outcomes from it.  

5 Analysis and Results 

The dependent variable is the average level of creative outcome (on the recipient side) associated 

with her interactions with the source. To test the hypotheses, I have a sample of 604 dyads with 

complete information. Yet there are three particular attributes of the data that make the statistical 

analysis a nontrivial task. First, the dependent variable is ordered and discrete. As a result, I use an 

ordered logit regression model rather than OLS regressions. Second, because individuals are assigned 

to one of the eleven organizational groups, I need to control for the possibility that group structural 

equivalence and group homophily may significantly influence creative relationship outcomes.  

Third, and more importantly, our unit of analysis is at the dyadic level and so the sample 

observations are not independent, which violates an important assumption underlying most regression 

models. Because groups of observations share either the same recipient or the same source, their error 

terms are likely to be correlated, which can artificially reduce the standard errors (i.e., network 

autocorrelation). Several approaches to address this issue have been proposed. Since our analysis is 

concerned not with estimating the existence of a tie but rather with determining its outcomes, p* 

models proposed by Wasserman and Pattison (1996) are less appropriate. The nonparametric 

approach, called quadratic assignment procedure (QAP), discussed by Krackhardt (1988), has been 

extensively used in the organizational literature, but its use is less appropriate when the data (as here) 

are skewed and the sociomatrices are sparse. A valid solution used in several dyadic analyses (e.g., 

Stuart 1998, Reagans and McEvily 2003, Reagans 2005) is to include fixed effects for each recipient 

and source entering the data by including a dummy variable for every actor in the sample. These 

dummies will be zero for all the actors except for the recipient and source of the focal relationship. 
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Including individual fixed effects in this manner effectively models how the hypothesized effects 

explain variation on the dyadic dependent variable controlling for any unobserved heterogeneity 

among actors (such as age or tenure). These effects also control for any individual tendencies of both 

the recipients to rate interactions with others as novel and useful —either to inflate their own creative 

status or to be sympathetic with others— and the sources to be rated as “catalysts” of creativity. Note 

that because of the inclusion of individual fixed effects, adding additional individual effects such as 

network size or individual knowledge diversity would change the cut-off points of the ordered logit 

models but would not change the estimate of the coefficients of the dyadic parameters included in the 

models (Greene 2003, pp. 697–699). An important drawback of the individual fixed approach is that it 

requires a sample large enough to account for the degrees of freedom absorbed by the fixed effects. 

To test the robustness of the results obtained with the fixed-effects approach, I considered an 

alternative estimation strategy suggested by Lincoln (1984) that recommends controlling explicitly for 

the potential sources of autocorrelation. Most notably, one needs to control for the potential bias of a 

recipient’s own rating of her interaction outcomes (as well as a like bias on the part of the source). 

Lincoln suggests including a variable that is defined for the ijth dyad as the mean of the dependent 

variable across all dyads that included either the recipient or the source, excluding the ijth dyad; this is 

similar to one of the approaches reported by Stuart (1998) in his dyadic models.  

In sum, to test the hypotheses I estimated ordered logit regression models with individual fixed 

effects, adjusting standard errors by clustering according to the group membership of the recipient. 

Then, to check the potential limitations due to the limited sample size, I also estimated the models 

with fixed effects to consider group membership of the source and the recipient —as well as average 

creativity ratings— to control for any unobserved source of network autocorrelation. The results 

obtained with this alternative approach were significant and consistent with those reported here. 

Table 1 shows the descriptive statistics and pairwise correlations of the main variables included 

in the regression models. As expected, there is a high correlation between the dependent variable and 

knowledge codifiability and tie strength.  Interestingly, collocation is positively correlated with both 

tie strength and network cohesion, which indicates that (as expected) stronger interpersonal relations 

embedded in more cohesive networks occur between people in the same site. Moreover, relationships 



Sosa - Creative Interaction Outcomes  
 

- 28 - 

across organizational boundaries are negatively correlated with knowledge breadth often, network 

cohesion, and tie strength, which provides evidence of the hindering effects of organizational 

boundaries on knowledge exchanges in general. As for the various types of interactions, it is worth 

noting the high positive correlation between managerial and social types of interactions, which 

suggests that, in our data, friendship and seeking managerial advice are positively related. Finally, 

communication frequency and work-related closeness are highly correlated while tie duration is not. 

This is consistent with previous findings that suggest relational closeness and communication 

frequency are key contributors to the strength of an organizational tie. 

Table 2 shows the coefficients of the ordered logit regression models predicting creative 

interaction outcomes. Model 1 includes two groups of control variables. First, the model includes 

demographics and organizational control variables as indicators of common knowledge background 

between the source and the recipient. Of these variables, collocation, expertise overlap, and tie 

duration have a significantly positive influence on creative interaction outcomes. On the other hand, 

group membership appears to have a hindering effect, as indicated by the positive coefficient 

associated with interactions across organizational boundaries. Model 1 provides evidence of the 

tension that characterizes the generation of creative outcomes. Common knowledge background (as 

probably observed between collocated recipients and sources with overlapping technical expertise and 

a long history of interactions) is necessary to acquire and process knowledge into novel creations; 

however, too much commonality (as probably observed between developers within the same 

organizational group) may constraint the generation of novel and useful outcomes. Model 1 also 

includes controls for interaction types. The results show that all three types —managerial, social, and 

consultation— increase the chances of generating creative interaction outcomes. Note that these 

indicator variables are not mutually exclusive, therefore those recipients that go to others for 

managerial advice, for social interactions, and/or technical consultation are more likely to generate 

more creative ideas out of such relationships.  

The effect of knowledge codifiability on creativity is included in Model 2. This model shows that 

knowledge codifibiality is strongly associated with creative relationship outcomes (in line with H1), 

which suggests that it is important to codify existing pieces of knowledge in order to generate novel 
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and useful ideas from them. Model 3 shows that knowledge diversity matters significantly when 

measured at the relationship level. This model includes two measures of relationship knowledge 

breadth to capture the fact that some product-related interactions occurred rarely (and therefore 

probably contributed less to the knowledge breadth of the relationship) while other interactions 

occurred more often. Indeed, making such a distinction allowed us to establish that “rare” product-

related interactions do not contribute enough to the knowledge diversity of the relationship to affect 

its creative outcome. However, frequent knowledge breadth shows a significantly positive impact on 

the creative outcome of the relationship (in line with H2). For completeness, I estimated a model (not 

included here) with an overall measure of relationship knowledge breadth that gives equal weight to 

all product-related interactions, regardless of their frequency. In such a model, the coefficient of 

knowledge breadth was positive and marginally significant (0.094; p = .076). Model 3 also includes 

two additional parameters in order to test the effect of individual knowledge diversity of both the 

source and the recipient; the results show a positive and significant coefficient for the knowledge 

diversity of the recipient (.666; p < .01) but a negative and significant coefficient for the source (–

1.152; p < .01).  This suggests that those recipients with larger knowledge diversity (measured by the 

number of distinct product-related interactions) reported higher levels of creative interaction 

outcomes. 

Model 4 shows a significant quadratic decay of the impact of network cohesion on creative 

outcomes, which is in line with H4. In other words, network cohesion appears not to have a strong 

negative effect for small values of cohesion, but its negative impact accelerates for relationships 

embedded in strong common third parties. I also estimated a model (not included here) that includes a 

pure linear effect of network cohesion, which resulted in a negative but not significant effect (p = 

.213). That a quadratic form better captures the negative impact of network cohesion on creativity is 

consistent with previous social network studies using “aggregated constraint” to measure lack of 

network cohesion (Burt 2004). Note that our measure of dyadic network cohesion is indirect 

constraint, whose quadratic term is included in the measure of aggregated constraint typically used in 

structural holes studies (Burt 1992). 
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Model 5 includes a positive yet marginally significant coefficient of tie strength, which provides 

little support for H5. In order to disentangle the effects of communication frequency and work-related 

closeness of tie strength on creative relationship outcomes, Model 6 include these two effects 

separately. This model shows a significantly positive coefficient of work-related closeness, whereas 

the coefficient of communication frequency is not significant. This provides further support to the 

argument that the positive motivation and affect associated with a relationship (as captured by our 

measure of “closeness” of the working relationship with the source) are significantly associated with 

creative outcomes at the relationship level.  

To test the interaction effect of knowledge codifiability and knowledge diversity (H3), Model 7 

includes a negative (but not significant) interaction coefficient. The lack of significance of the 

interaction coefficient is not surprising when one considers the limited sample size and the large 

number of degrees of freedom taken by the individual fixed effects. To overcome this limitation, 

Model 8 does not include individual fixed effects for either the source or the recipient for each dyad; 

instead, it includes controls for average creativity to directly control for network autocorrelation as 

defined by Lincoln (1984). (See footnote b to Table 2 for further details.) The coefficients in Model 8 

are consistent with the ones estimated in the previous models with individual fixed effects, yet it 

shows a negative and significant interaction coefficient. This provides partial evidence that knowledge 

codifiability is less valuable in the presence of many diverse pieces of knowledge to be recombined 

into novel and useful ideas. 

 

As mentioned previously, an important limitation of organizational studies investigating 

relationship outcomes is the lack of independent sources to measure the dependent relational variable. 

This is an important issue because results could be artificially inflated as a result of the common-

method variance (Podsakoff and Organ, 1986). The risk of this happening here is significant because 

some of the independent variables (as well as the dependent variable) were provided by the recipient 

of the relationship. This is not an issue with the network variables because they are constructed with 

data provided by all the respondents. However, the issue could be salient when measuring variables 

—such as creative relationship outcome, knowledge codifiability, work-related closeness, and (to a 
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lesser extent) knowledge breadth— because of the potential social desirability bias associated with 

them.  

To assess the possibility of having significant common variance among the key variables of 

interest, I conducted a Harman’s one-factor test. This test essentially requires including the variables 

of interest into a factor analysis to examine whether the results of the unrotated factor solution load 

into a single factor. The underlying assumption of this test is that, if a substantial amount of common-

method variance is present, then a single factor would result from the analysis (Podsakoff and Organ 

1986). I ran Harman’s one-factor tests including the dependent variable and the three potentially 

troublesome independent variables of interest (knowledge codifiability, work-related closeness, and 

knowledge breadth), and they loaded into two factors. (More conservative results were obtained when 

including tie strength or network cohesion instead of work-related closeness into the factor analysis.) 

Although social desirability bias were discouraged during the administration of the survey by 

explicitly emphasizing that “individual responses will be aggregated in the analysis so that 

conclusions are drawn at the group level,” a less objective variable such as work-related closeness 

could still be amenable to social desirability bias. Testing for such a possibility with our dependent 

variable is not possible because of the presence of a theoretical link between closeness and creative 

interaction outcome (H5). However, if social desirability bias were present in our data then we would 

expect a negative and significant effect of work-related closeness on the amount of rework associated 

with each relationship (see footnote 6). To test for this possibility, I estimated a model equivalent to 

Model 6 but with  “rework interaction outcome” as the dependent variable and found a positive and 

significant effect of closeness on rework interaction outcome (0.396, p = .053). All this mitigates the 

concerns associated with the possibility that common-method variance is driving the results. 

Finally, to test the robustness of the main effects associated with potential troublesome variables, 

I estimated a linear model that uses the individual source as the unit of analysis and whose dependent 

variable was the average level of creativity generated by the source (as rated by the respondents who 

went to the source for technical interactions). The results of this analysis at the individual level were 

significant and consistent with those presented in this paper. In other words, individuals who were 

rated by others as strong “catalysts” of creative interaction outcomes were those whose relationships 
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were (on average) higher on social and consultation types of interactions, higher on knowledge 

codifiability, higher on relationship knowledge breadth, and higher on work-related closeness. 

6 Discussion 

This paper aims to enhance our understanding of creativity at the relational level. Because 

creativity is a social activity, individuals can generate different creative interaction outcomes 

depending on the properties of their relationship with others. Consistent with the notion of absorptive 

capacity, our results show that to generate creative outcomes after interacting with others, the actors 

must have some common knowledge background. In this study, those relationships were collocated 

and had a long history of prior technical interactions yet occurred across organizational boundaries. 

To generate creative ideas, knowledge acquisition (measured as managerial or consultation-type 

interactions) matters significantly. In our study, people who went to the source in explicitly seeking 

knowledge to solve a specific managerial or technical issue were more likely to obtain higher levels of 

creative outcomes from such relationships. 

Above and beyond knowledge sharing, our results show that knowledge codifiability helps to 

generate creative outcomes. Not only does such codifiability help the source to transfer ideas (as 

shown by Reagans and McEvily 2003), it also helps the recipient to generate novel and useful 

outcomes. As a result, there is value in making tangible the intangible aspects of knowledge: by doing 

so, the recipient can acquire and recombine ideas more effectively. Evidence of this is observed in the 

academic community, which relies on highly codified pieces of knowledge to create additional novel 

and useful knowledge over long periods of time. The field of product design also offers examples of 

the value of codified knowledge in the form of prototypes, which are used to communicate otherwise 

intangible product concepts (Ulrich and Eppinger 2004). However, the relationship between 

codifiability and subsequent creativity is not strictly linear. Because I studied average interaction 

outcomes “over the last year,” the results suggest that codifiability helps to generate creative 

interaction outcomes, on average, over a certain period of time. But, it remains to be investigated 

whether this theoretical link hold for shorter or momentaneous interactions as studied by Hargadon 

and Bechky (2006). Indeed, our results (Model 8) suggest that, in the presence of diverse knowledge, 

codifiability can actually impede the generation of creative ideas (in line with H3). As a result, 
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relationships (or interactions) that benefit from having diverse pieces of knowledge may choose to 

limit the amount of knowledge codifiability, favoring thereby the flexibility needed to unleash the 

combination of existing ideas into new ones. 

Consistent with previous research on creativity and innovation, our results show that knowledge 

diversity helps to generate creative outcomes at the interaction level. However, it is important to 

understand that what positively influences creativity at the dyadic level is the knowledge diversity of 

the relationship itself. Of course, having distinct technical interactions with several actors increase the 

creativity outcome of interactions. But, when considering an individual’s portfolio of interactions, we 

see that having distinct types of interactions within the same relationship increases the chances of 

creative outcomes emerging from such a relationship. Hence, it is critical for managers to realize that 

exchanges about different knowledge domains (associated with different technologies or products) 

can yield a positive return on creativity. Managers therefore need to examine the content of 

knowledge networks to ascertain which clusters of diverse interactions (and the people involved in 

them) are those where creative ideas are more likely to arise. This has implications for organizations 

when defining their portfolio of projects, because adding another product to the R&D pipeline could 

increase the knowledge breadth of the associated interactions, thereby increasing the organization’s 

creative potential. 

Empirical evidence suggests that cohesive networks surrounding a relationship can be a liability 

because they constrain the recipient from generating creative outcomes from it. This is particularly 

interesting in view of the results from Reagans and McEvily (2003), who find that network cohesion 

helps the source to transfer knowledge to the recipient. Putting the two results together, we find that 

managers should encourage network cohesion around the source because it helps him or her transfer 

knowledge, but they should limit network cohesion around the recipient because it creates social 

pressure that prevents him or her from generating creative outcomes. How to handle such a trade-off 

is an interesting area for future research at the dyadic level. Why does dyadic network cohesion hinder 

creativity? Our analysis explicitly controls for knowledge diversity at the relationship level, so the 

results suggest that the dominant hindering mechanism of cohesive networks at the dyadic level is not 

the lack of access to diverse knowledge. Instead, the most plausible explanation of the negative 
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impact of network cohesion on creative interaction outcomes is the social pressure it imposes on the 

recipient to conform with the “group thinking” of common third parties.  

Our results also show that the closeness of the relationship (more so than communication 

frequency) helps generate creative outcomes. Note that the effect of emotional closeness is positive 

and significant even when controlling for tie duration. These results suggest that to extract a novel and 

useful outcome from an interaction requires that extra energy (or motivation) be put into it. Such extra 

energy comes from the emotional proximity with the source. As a result, the payoff from fostering 

working relationships is more creative ideas, which are more likely to occur when actors are engaged 

in emotionally closer work-related relationships. 

Although this sociometric study provides important empirical evidence supporting the 

hypothesized effects outlined in the theoretical framework, the nature of the data and the limitations 

imposed by the dyadic unit of analysis suggest caution when generalizing the findings. Clearly, 

external validation of the results presented here is needed, which opens up interesting opportunities 

for future research in this area. 

By studying creativity at the interaction level, this paper highlights the importance of 

understanding the knowledge networks of R&D organization (i.e., “who needs information from 

whom?”; “who talks to whom about what?”) By considering the properties of the knowledge flows in 

such networks, this work has shed some light on the factors that may help (or hinder) the generation 

of creative ideas. Important insights have emerged from this study: knowledge diversity of the 

relationship, above and beyond individual knowledge diversity, positively influences the generation of 

creative outcomes; knowledge codifiability favors creativity, but diminishes the positive effect of 

knowledge diversity; the benefits of lack of network cohesion surrounding the interaction go beyond 

accessing diverse knowledge and may include the prevention of group conformity and convergent 

thinking; and emotional closeness (not communication frequency) is the dimension of tie strength that 

significantly influences the creative output of work-related relationships. Yet additional important 

insights remain to be uncovered around the complex and still under-explored topic of organizational 

creativity.  
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Table 1. Descriptive statistics and correlations (N=604) 
Variables Mean S.D. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1.Creativity 
outcome 4.91 1.17 1.00                 

2.Same gender 
 .80 .40 -.02 1.00                

3.Same 
seniority .62 .49 .03 -.12 1.00               

4.Collocation  
 .56 .50 .18 -.01 .03 1.00              

5.Across 
boundaries .71 .46 -.12 .03 -.09 -.11 1.00             

6.Expertise 
overlap .54 .29 .10 .08 -.02 .10 -.15 1.00            

7.Non-
equivalence .76 .22 .08 .15 -.42 -.05 .18 .11 1.00           

8.Tie duration 
 .70 .46 .04 .06 -.07 -.06 -.02 -.07 -.06 1.00          

9.Managerial 
type .47 .50 .19 -.01 -.18 .07 -.17 .14 .20 -.07 1.00         

10.Social type 
 .56 .50 .28 -.01 .03 .31 -.18 .05 -.06 -.10 .23 1.00        

11.Consultation 
type .87 .34 .12 .06 -.03 .04 -.11 .13 .04 .03 -.14 .04 1.00       

12.Knowledge 
codifiability 5.15 1.30 .53 -.07 .11 .07 -.09 .06 -.07 -.03 .10 .16 -.05 1.00      

13.Knowledge 
breadth (often) 1.36 .96 .15 .08 -.12 .01 -.22 .08 -.01 .16 .24 .22 .08 .03 1.00     

14.Knowledge 
breadth (rarely) .60 1.01 -.05 .06 -.09 -.13 .01 -.22 -.04 .19 -.05 .02 .03 -.08 -.12 1.00    

15.Network 
cohesion .04 .03 -.00 .02 .07 .24 -.29 .14 .01 .00 .01 .05 .01 .01 .06 -.06 1.00   

16.Tie strength 
 .08 .10 .24 -.02 -.05 .35 -.36 .26 .22 -.03 .25 .15 .09 .13 .11 -.14 .32 1.00  

17.Commun. 
frequency 2.94 1.41 .28 .02 .03 .45 -.46 .25 .00 -.06 .34 .34 .14 .16 .37 -.15 .25 .50 1.00 

18.Work- related 
closeness 2.63 .85 .45 -.01 .05 .28 -.36 .24 .03 .09 .26 .43 .23 .29 .32 -.12 .15 .47 .63 

Note: Correlations > |0.11| are significant at p < 0.01 
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Table 2. Ordered logit coefficients predicting creative relationship outcomes (N=604) 
Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6a Model 7 Model 8b 

Same gender .261 
(.295) 

.250 
(.316) 

.208 
(.327) 

.174 
(.337) 

.199 
(.347) 

.352 
(.349) 

.202 
(.355) 

.120 
(.231) 

Same seniority -.048 
(.302) 

-.048 
(.238) 

-.070 
(.231) 

-.046 
(.239) 

-.035 
(.236) 

-.124 
(.228) 

-.032 
(.239) 

.251 
(.187) 

Collocation .930*** 
(.180) 

1.023*** 
(.175) 

1.002*** 
(.160) 

.968*** 
(.152) 

.856*** 
(.186) 

.779*** 
(.151) 

.850*** 
(.186) 

.813*** 
(.233) 

Across boundaries .330* 
(.194) 

.254 
(.162) 

.290* 
(.168) 

.269* 
(.157) 

.407** 
(.176) 

.479*** 
(.162) 

.377** 
(.191) 

.095 
(.229) 

Expertise overlap .945*** 
(.344) 

.209 
(.325) 

-.150 
(.348) 

-.337 
(.312) 

-.426 
(.274) 

-.636** 
(.321) 

-.383 
(.304) 

-.088 
(.344) 

Non-equivalence -2.843 
(2.291) 

-2.094 
(2.256) 

-1.924 
(2.309) 

-3.485 
(2.451) 

-3.060 
(2.393) 

-2.149 
(2.278) 

-2.970 
(2.460) 

.261 
(.542) 

Tie duration .684*** 
(.196) 

.804*** 
(.230) 

.756*** 
(.229) 

.777*** 
(.240) 

.688*** 
(.257) 

.659*** 
(.243) 

.668** 
(.260) 

.362 
(.231) 

Managerial type .738*** 
(.192) 

.750*** 
(.177) 

.724*** 
(.190) 

.654*** 
(.164) 

.543*** 
(.169) 

.475*** 
(.171) 

.536*** 
(.172) 

.213 
(.209) 

Social type .580*** 
(.184) 

.383 
(.292) 

.288 
(.295) 

.281 
(.300) 

.235 
(.313) 

.032 
(.384) 

.193 
(.313) 

.174 
(.209) 

Consultation type 1.490*** 
(.253) 

1.255*** 
(.294) 

1.194*** 
(.317) 

1.215*** 
(.322) 

1.144*** 
(.332) 

.885*** 
(.323) 

1.133*** 
(.338) 

1.046*** 
(.280) 

Knowledge 
codifiablity 

 1.323*** 
(.141) 

1.319*** 
(.140) 

1.321*** 
(.141) 

1.315*** 
(.133) 

1.245*** 
(.139) 

1.333*** 
(.140) 

1.027*** 
(.108) 

Knowledge 
breadth (often) 

  .283*** 
(.089) 

.288*** 
(.095) 

.247** 
(.099) 

.138 
(.096) 

.291** 
(.125) 

.283*** 
(.109) 

Knowledge 
breadth (rarely) 

  -.019 
(.063) 

-.008 
(.068) 

-.010 
(.068) 

-.058 
(.065) 

-.010 
(.066) 

.062 
(.098) 

Network cohesion 
 

   4.642 
(8.852) 

6.111 
(8.730) 

5.907 
(8.656) 

5.724 
(8.883) 

9.279 
(7.139) 

Network cohesion 
square 

   -91.602** 
(41.847) 

-92.113** 
(41.835) 

-95.087** 
(43.716) 

-94.651** 
(41.800) 

-97.929** 
(42.133) 

Tie strength     4.004* 
(2.438) 

 4.320* 
(2.578) 

4.928*** 
(1.289) 

Communication 
frequency 

     .070 
(.096) 

  

Work-related 
closeness 

     .736*** 
(.151) 

  

Breadth_often   
x Codifiability 

      -.121 
(.161) 

-.205** 
(.093) 

Pseudo R2 0.262 0.348 0.351 0.354 0.356 0.366 0.357 0.274 
Notes: * ≤.10    **<.05     ***<.01 (two-tailed). 
Robust standard errors are in parentheses clustered by the group membership to one of the eleven organizational 
groups of the recipient. Models include fixed effects for each source and recipient interacting in any dyad.  
a: An alternative model to Model 6 is estimated to consider the discrete nature of “work-related closeness.” Such an 
alternative model includes three indicator dummy variables to capture the effects of being “less than close,” “close,” 
and “very close.” The results are consistent with the ones presented in Model 6, except that the effects of being “less 
than close” are not significantly different than being “distant.” 
b: Model 8 does not include individual fixed effects for either the source or the recipient for each dyad. Instead, it 
includes controls for average creativity to directly control for network autocorrelation as defined by Lincoln (1984). 
In addition, this model also includes group membership fixed effects for both source and recipient of each dyad. (As 
a result, standard errors are robust but not clustered.) Finally, this model also includes controls for network size and 
individual knowledge diversity of both the source and the recipient.  
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