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Abstract
Dominance complementarity, which is the tendency for people to respond oppositely to others along the control dimension of interpersonal behavior, is a means by which people create and perpetuate informal forms of interpersonal hierarchy within social relationships (Tiedens, Unzueta, & Young, 2007).  In the present chapter I explore the likely effects of such complementarity on group creativity.  I propose specifically that expressions of dominance, even those borne not out of formal hierarchy but rather out of such factors as expertise and enthusiasm for the task, are likely to elicit submissive responses from fellow group members when the group is trying to generate creative ideas.  As group members behaving submissively are likely to contribute fewer ideas to group discussion, I argue that group members who behave dominantly may, through their influence on other group members, reduce both the number and diversity of ideas generated within the group.  I therefore propose that dominance complementarity may impair groups’ abilities to generate creative ideas.
Dominance Complementarity and Group Creativity
INTRODUCTION
Creativity researchers have long known that the presence of formal hierarchy can stifle creativity within groups (Amabile, 1988; Choi, 2007, Mullen, Johnson, & Salas, 1991; Paulus & Yang, 2000).  When the boss is present, lower-status group members often become anxious about contributing their own ideas to group discussion and they become eager to concur with the boss’s ideas.  In short, they often respond to the presence of their boss by deferring and acting submissively.  Because these submissive group members’ insights are not shared in group discussion, the group generates fewer ideas; moreover, the ideas generated are less diverse because they do not come from the whole group. As such, groups in which there is a strong hierarchy are often not as able to produce creative ideas as egalitarian groups. 

But does the danger stop with formal hierarchy?  I argue that naturally emerging patterns of dominance and submissiveness that stem not from formal roles, but rather out of naturally emerging forms of social hierarchy could also stifle group creativity if those patterns emerge within the idea generation stage of the creative process.  As such, I conjecture that even such factors as perceived expertise in a task or enthusiasm for a task could lead group members to behave dominantly and, in so doing, impair group creativity.  I theorize that because people tend to respond to friendly or cooperative dominance behaviors with submissive behaviors, even those dominance behaviors borne out of good intentions may lead other group members to behave submissively by refraining from voicing their own views. Thus, the behaviors of an enthusiastic boss or even an enthusiastic peer could affect the diversity of views raised in a group in the same ways that do the behaviors of a domineering boss.  Consequently, it may not be enough for managers to monitor the presence of formal forms of hierarchy in creative groups.  Rather, managers may need to ensure that subtle forms of dominance that stem not from a desire to dominate but rather from a desire to actively participate in a creative group do not lead others in the group to match that dominance with submissiveness.
To explore how dominance complementarity, or the tendency for people to respond to dominant behaviors with submissive behaviors and submissive behaviors with dominant behaviors, affects the ability of groups to create new ideas, I first discuss how the creative process unfolds within individuals and within groups.  I focus on the idea generation stage of the creative process - the stage in which behaviors communicating dominance and submissiveness are likely to be most harmful.  I then discuss how social hierarchy is likely to emerge in work groups and describe the dominant and submissive behaviors that characterize this hierarchy.  Thereafter, I hypothesize how the dynamics of dominance and submissiveness are likely to affect the ability of the group to generate creative ideas.  Throughout, I use the Interpersonal Circumplex Model (Wiggins, 1979; 1982) as a lens to examine how expressions of dominance are likely to impair group creativity.
GENERATING CREATIVE IDEAS
As creative ideas are defined as those that are both novel and useful (Amabile, 1983; Mednick, 1962; Rothenberg, 1990; Sternberg, 1988; Weisberg, 1988), people striving to produce creative ideas must ensure that their ideas satisfy both criteria. How do people accomplish this?  According to evolutionary models of the creative process (Campbell, 1960; Simonton, 1999) people generate creative ideas through the processes of variation and selection.  As Guilford (1950) explains in his model of creativity, people who generate creative ideas first make connections between previously unconnected concepts and then later evaluate those novel connections to determine which are useful and deserving of further thought. Variation in thought produces novel ideas, and selection works to ensure that only the ideas that are not only novel but also useful survive.
While such models of the creative process may sound strikingly similar to Darwin’s model of organic evolution, the variation in ideas leading to creativity may not necessarily be blind or random, as it is in Darwin’s model. Rather, the degree of variation may be influenced by the number and content of knowledge elements or concepts within the creator’s mind, the degree to which the creator considers those elements to be relevant to the problem at hand, and the processes the creator uses in combining those elements (Simonton, 1999). The more knowledge elements the creator has available and the greater the variety of elements the creator perceives to be relevant, the higher the likelihood that the creator will generate the unusual mental connections that are the basis for novel ideas (Langley and Jones, 1988; Sternberg, 1998b).  As such, individual-level characteristics ranging from previous experiences to cognitive flexibility may influence the number and variety of ideas an individual creator is likely to generate.  
Just as the characteristics of an individual creator influences his/her creative potential, so too do the characteristics of a group influence its creative potential.  The composition of a group, the processes the group uses to generate ideas, the task-focus of group members, the stability of the group, and the interpersonal dynamics occurring within the group may all affect a group’s ability to effectively generate ideas (Bantel & Jackson, 1989; Choi & Thompson, 2005; Diehl & Stroebe, 1987; Jehn, Northcraft, & Neale, 1999; Kurtzberg & Amabile, 2001; Milliken, Bartel & Kurtzberg, 2003; Nemeth & Staw, 1989; Nijstad, Diehl, & Stroebe, 2003).  If a group is composed of very diverse individuals who hold varied sets of ideas, the group will have a greater opportunity to form unusual mental connections between ideas than if group members hold similar ideas or if the group’s conversation centers on those ideas they have in common (Amabile, 1988; Ancona & Caldwell, 1992; Hoffman, 1959; Hoffman, Harburg, & Maier, 1962; Nemeth, 1986; Nemeth & Staw, 1989; Woodman et al., 1993).  Moreover, the better a group can bring out unique ideas through group discussion and identify those ideas as potentially relevant to the creative task, the better the group’s chances of generating a large number of novel, and potentially creative, ideas (Amabile, Conti, Coon, Lazenby, & Herron, 1996).  After all, if the group can choose among a large number of diverse ideas, the group is likely to select more creative ideas than if few ideas have been raised for discussion or if the ideas that are raised are similar to one another.  
Formal Hierarchy and Group Creativity

As the previous discussion implies and significant research demonstrates, the composition of a group can drastically affect a group’s ability to create new ideas.  From a manager’s perspective, one obvious lesson from this research is to include people with a variety of different ideas and perspectives when designing groups tasked to be creative.  This, however, may be easier said than done.  Managers may not always have the human resources to ensure that group members bring diverse perspectives to creative tasks.  Further, they may not be able to recognize which potential group members will bring diverse ideas to the groups even when diversity in perspectives exist, as easily identifiable differences such as race, gender, and seniority may not correspond to actual differences in perspectives (Phillips & Loyd, 2006). 

So what levers can managers pull when assembling and managing creative teams?  To identify these levers, researchers have devoted considerable effort to identifying situational and dispositional factors that influence group creativity (e.g. Amabile, Barsade, Mueller, & Staw, 2007; Amabile, Conti, Coon, Lazenby, & Herron, 1996; Ford, 1996; James, Brodersen, & Eisenberg, 2004; Oldham & Cummings, 1996).  Group cohesiveness, group size, group diversity, and relational demography all have been shown to influence creativity in groups (Woodman, Sawyer, & Griffin, 1993 for a review).  So too have been the processes groups use to generate ideas (e.g., brainstorming, Delphi technique, nominal group technique) (Dalkey, 2968; Diehl & Stroebe, 1987; Stroebe & Diehl, 1994; Van de Ven & Delbeq, 1974). Other research has shown that groups with individualistic orientations are more creative than are those with communal orientations (Goncalo and Staw, 2006).  Still other research has found that groups in which people feel a sense of personal autonomy, self-efficacy, or intrinsic motivation are more creative than are other groups (Amabile et al., 2007; Barron & Harrington, 1981; Ford & Kleiner, 1987; Redmond, Mumford, & Teach, 1993). Potentially driving these findings, Fodor and Greenier (1995) found that individuals who are high in power motive tend to be more creative than those low in power motive.    
Most relevantly for the current chapter, past research has also found that introducing formal hierarchy into a group may limit its ability to be creative (Alencar & Bruno-Faria, 1997; King & Anderson, 1990; O’Reilly & Flatt, 1989).  For example, Choi (2007) found that work teams consisting of people of disparate hierarchical status displayed less creative behavior than did teams consisting of people of more similar status.  Moreover, Mullen, Johnson, and Salas (1991) found that groups produced fewer creative ideas when an authority figure was present during the idea generation process.  They hypothesized that performance anxiety of junior members intimidated by the authority figures may have explained the performance decrements on the creative task.  Further, Janis (1972) suggests that groupthink can be exacerbated and fewer ideas generated hierarchies are salient within groups.
Scholars have also noted that hierarchy is also likely to have a negative impact on creativity at the organizational level.  Shalley & Gilson (2004) have noted that bureaucratic or hierarchical organizations may not encourage their employees to find innovative solutions to workplace problems, whereas flatter structures may spur people to take creative approaches to their work.  Consistent with this logic, more authoritarian organizations have been observed to be less innovative than less authoritarian organizations (Hage and Aiken, 1969). 
Taken together, the research indicates that the presence of formal hierarchy within groups leads lower status group members to disengage from the creative process. Low status group members may behave submissively, deferring to their bosses either by not offering their own ideas or by latching on to their bosses’ ideas and offering related ideas.  In fact, hesitance to openly express one’s own point of view may be part and parcel of being a low status member of a group when a high status or authoritative figure is present.  Managers designing and supervising creative groups would therefore be well advised to monitor how hierarchically differentiated those groups are.  As Fodor and Grenier’s (1995) work on the influence of power motive on creativity suggests, many individuals (particularly those high on the motive for power) are most creative when they feel powerful.
Dominance, Submissiveness, and Naturally Emerging Forms of Social Hierarchy
Managers who strive to ensure that creative teams are not strongly differentiated in terms of formal hierarchy will likely improve those teams’ ability to generate creative ideas.  These efforts alone, however, are unlikely to rid teams of social hierarchy entirely. As Tiedens and Fragale (2003) point out, when people begin working with others they quickly figure out who is dominant and who is submissive.  Even when teams are initially egalitarian and there are no pre-existing status differences, some group members come to exhibit dominance behaviors that place them toward the top of the social hierarchy and other group members come to exhibit submissive behaviors that place them lower on the social hierarchy.  In fact, both humans and non-human primates have been shown to naturally arrange themselves into social hierarchies within groups (de Waal, 1982, Eibl-Ebbesfeldt, 1989; Goodall, 1971; Lonner, 1980; Murdock, 1945; Wright, 1994).  
Group members use both non-verbal and verbal forms of behavior to navigate hierarchies and establish their place in them (e.g., Hall, Coates, and Le Beau, 2005).   To establish dominance and entrench themselves at the top of hierarchies, people generally try to make their bodies appear larger.  They may stretch their arms out to their sides or they may place on their hips, they may extend their legs, widen their knees while standing or sitting, make large gestures and reduce interpersonal distances.  They may also stand when others are sitting, stare at others while they speak and look away while others are speaking.  Individuals wishing to establish dominance may also speak in a loud voice and interrupt others often.  Group members wishing to signal submissiveness generally try to present themselves as smaller as to appear less threatening.  They may maintain interpersonal distances, keep their arms in towards the body, avert their eyes while speaking, look downward, and make small gestures.  They use qualifiers in their speech and do not present their ideas assertively.

The tendency for people to arrange themselves into informal social hierarchies through dominant and submissive behaviors has important implications for groups striving to generate creative ideas.  The positions people occupy on these hierarchies affect how they behave, the rewards they accrue, and the responsibilities they take on (Keltner, Gruenfeld, & Anderson, 2003; Tiedens & Fragale, 2003).  They can also affect the structure of conversations, leading dominant or high-status group members to direct and sometimes monopolize discussion and submissive or low-status group members to follow the conversational lead of others and participate less in the group discussion.  By affecting these variables, social hierarchies created through the displays of dominance and submissiveness may affect the ability of groups to generate creative ideas. 
The Interpersonal Circumplex Model

The Interpersonal Circumplex Model provides a useful theoretical lens to examine both how social hierarchy is likely to emerge in groups and how this social hierarchy is likely to affect group creativity.  Adherents of this model posit that behavior can be described along the two orthogonal dimensions of affiliation and control (Carson, 1969; Kiesler, 1983; Leary, 1957; Wiggins, 1979; 1982).  Importantly, these theorists also stress that people regularly respond to others’ behavior in predictable ways that complement the eliciting behavior along both the control dimension and the affiliation dimension of interpersonal behavior.  Specifically, people are said to assimilate with others on the affiliation dimension by behaving agreeably with those who behave agreeably toward them and by quarreling with those who quarrel with them (Carson, 1969; Horowitz et al., 1991; Horowitz et al., 2006; Kiesler, 1983).  Conversely, people contrast with others on the control dimension by behaving submissively toward those who behave dominantly toward them and by behaving dominantly toward those who behave submissively toward them.  Thus, when one person in a group behaves dominantly, his/her interaction partners are likely to behave submissively in response.  This tendency to contrast with interaction partners on the dominant/submissive dimension of behavior is known as dominance complementarity and is often the chief mechanism by which people establish social hierarchies (Tiedens & Fragale, 2003; Tiedens et al., 2007).
Numerous studies provide evidence that people regularly contrast others’ behavior on the control dimension and mimic others’ behavior on the affiliation dimension (Dryer & Horowitz, 1997; Estroff & Nowicki, 1992; Horowitz et al., 1991; Locke & Sadler, 2007; Sadler & Woody, 2003; Strong et al., 1988; Tracey, 1994, but see Nowicki & Manheim, 1991; Orford, 1986).  For instance, people who face others with dominant (i.e. open and expansive) bodily postures tend to adopt submissive (i.e. constricted) bodily postures and people who face others with submissive bodily posture tend to respond with dominant posture (Tiedens & Fragale, 2003).  Further, those who act dominantly by speaking in a loud voice or trying to control the interaction very often have their behaviors met with submissive responses (Markey, Funder, & Ozer, 2003).  Thus while dominant behaviors are not always met with submissive behaviors and submissive behaviors are not always met with dominance behaviors, in many contexts dominance seems to invite submissiveness and submissiveness seems to invite dominance (Horowitz, Wilson, Turan, Zolotsev, Constantino, & Henderson, 2006).
Why Do People Act Complementarily?

Dominance complementarity may emerge naturally because it is generally experienced as pleasant.  Using the Desert Survival Task (Lafferty & Eady, 1974), Dryer and Horowitz (1997) found that participants who solved a problem with another person were more satisfied with the interaction if they were paired with a complementary partner. Moreover, Tiedens and Fragale (2003) found that participants interacting with a confederate who responded to them complementarily along the dominant/submissive dimension felt more comfortable and liked the confederate more than did those who matched dominance with dominance and those who matched submissiveness with submissiveness.  Interestingly, in neither study did the person behaving submissively in response to dominance feel less comfortable in the interaction or like their partner less than did the person behaving dominantly.  Indeed, complementarity appears to reliably result in increased levels of liking and comfort (Estroff & Nowicki, 1992; Horowitz et al., 1991; Sadler & Woody, 2003).  Thus, one of the social goals of people acting dominantly and people acting submissively may be to establish a comfortable relationship in which there is strong goal clarity (Tiedens et al., 2007).
Importantly, these tendencies to contrast with interaction partners are strengthened in many of the contexts in which groups tasked to be creative operate.  Specifically, complementarity reliably occurs in cooperative contexts but not in hostile or competitive contexts (Billings, 1979; Blumberg & Hokanson, 1983; Horowitz et al., 2006; Markey, Funder, & Ozer, 2003; Nowicki & Manheim, 1991; Orford, 1986; Tracey, 1994; 2004).  Strong, Hills, Kilmartin, DeVries, Lanier, & Nelson (1988) found that participants responded to dominance with submissiveness and to submissiveness with dominance only when they interacted with friendly confederates.  When confederates were unfriendly such complementary behavior did not occur.  Similarly, Sadler & Woody (2003) found that in cooperative interactions people responded to dominance with yielding behavior and yielding behavior with dominance.  Moreover, Tiedens, Unzueta, and Young (2007) found that when participants were told that a task was cooperative, they perceived their counterpart as complementing themselves, but that if the same task was framed as competitive these perceptions did not occur.   

People also seem to be particularly likely to respond to dominance with submissiveness and submissiveness with dominance when they are working on defined tasks with other people.  Dominance complementarity occurs more reliably in work-settings than in non-work settings (Moskowitz, Ho, & Turcotte-Tremblay, 2007), and when people work on cooperative or competitive tasks rather than unstructured tasks (Markey et al., 2003). Also suggesting that complementarity may be most pronounced when people are working on tasks, people seem to be motivated to see others as complementary along the control dimension of behavior when they expect that they will be working together on an upcoming cooperative task but do not hold such motivated perceptions when they do not anticipate working together (Tiedens, Unzueta, and Young, 2007).  As such, people at least unconsciously see value in behaving complementarily when completing tasks with others. People acting dominantly and people acting submissively may therefore share two important goals even though they take different roles in accomplishing those goals. Each may be looking for a comfortable relationship, and each may be looking to perform well on tasks (Tiedens et al., 2007).
In sum, there are numerous reasons to believe that people working together on creative tasks in groups might match fellow group members’ dominance with submissiveness and their submissiveness with dominance.  Specifically, dominance complementarity emerges naturally in a variety of settings, is experienced as pleasant by both people behaving dominantly and submissively, is stronger in cooperative settings and when people work on tasks together, and is stronger in work than non-work settings. 
Translating Dominance Complementarity to the Group Level
The findings that people create hierarchical relationships by signaling dominance and submissiveness in dyadic relationships have clear relevance for those wishing to understand how groups function.  Chiefly, they imply that purportedly egalitarian groups may not be truly egalitarian. By dint of personality, expertise, enthusiasm, or a desire to control the interaction, some group members may start exhibiting dominant gestures or behaviors.  Zealous group members may be seen as dominant group members, as might group members who act as though they have expertise in a particular domain.  If people do start behaving in ways that are seen as dominant by other group members, others within the group may respond to this dominance with submissiveness.  Driven by the comfort and liking these complementary interactions create, participants may perpetuate these hierarchies once they exist by continuing to behave dominantly or submissively (Tiedens & Fragale, 2003).

The findings also imply that groups may split along dominant/submissive lines even when group members are not aware that they are behaving either dominantly or submissively.  Multiple studies have shown have shown that this sorting process can occur without participants in it ever being consciously aware of the interpersonal dynamics at play (Dryer and Horowitz, 1997).  As Tiedens and her coauthors (Tiedens & Fragale, 2003; Tiedens et al., 2007) argued, participants may be motivated by the comfort and liking produced by complementary patterns of interaction or by the potential task-performance benefits of complementarity and never consciously realize that they are acting complementarily.
While much can be learned from research on complementarity conducted at the dyadic level, future research could productively look specifically at how the dynamics of dominance and submissiveness play out in groups and affect the performance of those groups, as much remains unknown. People may respond to a single leaders’ dominance with submissiveness and behave neither dominantly nor submissively toward others in the group. Alternatively, they may form transitive hierarchies within groups such that if Group Member A acts dominantly toward Group Member B, and Group Member B acts dominantly toward Group Member C, then Group Member A would act dominantly toward Group Member C.  Similarly, it is possible that the interpersonal dynamics of people within a group are much more specific to relationships between individuals.  Group Member A may act dominantly toward Group Member B and Group Member B may act dominantly toward Group Member C, but Group Member A may act submissively toward Group Member C.  Regardless of which patterns of dominance and submissiveness describe relationships within a particular group in a particular domain, individuals who behave dominantly may lead one or more of their group mates to behave submissively.  

EFFECTS ON GROUP CREATIVITY
Because a number of situational factors could make complementary patterns of behavior likely to occur in creative work groups, it is worth understanding how the tendency to respond to dominance with submissiveness and to submissiveness with dominance affects group creativity.  Certainly, if dominance complementarity affected groups’ creative output as positively as it seems to affect relational satisfaction, groups striving for creativity would be well advised to behave complementarily.  But do dominance complementarity and the hierarchy created by it improve group creativity?  
While no research has directly examined this issue, a number of articles have examined the impact of dominance complementarity on other types of group performance.  These studies may provide some clues as to the likely impact of complementarity on creativity.  As such, I begin the following section with a review of this literature.  I then examine explicitly how the hierarchy created through dominance complementarity may affect the creative process in groups by altering the structure of group discussion.  Subsequently, I discuss the potential impact on group creativity of complementarity’s positive affective consequences, which include increased liking of counterparts and increased comfort with and enjoyment of the interaction (e.g., Dryer & Horowitz, 1997; Tiedens & Fragale, 2003). I examine explicitly how dominance complementarity might affect idea generation by influencing the amount of competition within the group.
Dominance Complementarity and Group Performance on Social Tasks
Early work on Interpersonal Theories (Kiesler, 1983; Sullivan, 1953) has suggested that anticomplementary patterns of interaction could reduce the productivity of social interactions.  Supporting this proposition, Tracey and Sherry (1993) found that higher quality training of psychologists resulted when the trainee’s behavior and the mentor’s behavior were complementary along the dominant/submissive dimension of behavior.  Wiltermuth, Tiedens, & Neale (2007) provided similar support in showing that negotiating dyads comprised of one negotiator behaving dominantly and one negotiator behaving submissively reached higher quality agreements than did dyads in which either both negotiators behaved submissively or both negotiators behaved dominantly.  Finally, Estroff and Nowicki (1992) showed that participants in complementary dyads were better at solving jigsaw puzzles than were anticomplementary dyads. 

It is therefore clear that behaving complementarily can improve performance in some types of tasks.  However, the benefits of complementarity may not extend to all types of tasks.  In fact, Dryer and Horowitz (1997) found that complementary dyads performed less well in a Desert Survival Problem (Lafferty & Eady, 1974) than did anticomplementary dyads, even as the complementary dyads reported enjoying the experience more than did those in the anticomplementary dyads.  Similarly, Estroff and Nowicki (1992) showed that dominance complementarity did not significantly improve performance on word-generation tasks. Moreover, while a number of studies of complementarity have participants complete tasks with objectively measurable outcomes, the effect of dominance complementarity on these outcomes is rarely reported – a pattern of reporting that would be more curious (and unlikely) if dominance complementarity were systematically improving performance.

Based on these results, Tiedens and Jimenez (2003) have suggested that dominance complementarity might be most facilitative of performance when tasks require coordination, as complementarity creates a sense of hierarchy within a dyad or group and hierarchy as a relational form can help people efficiently coordinate activity and allocate resources (Leavitt, 2004; Weber, 1946).  Such a characterization fits well with Estroff and Nowicki’s (1992) data showing that participants in complementary dyads outperformed those in anticomplementary dyads on the relatively coordination-intensive task of solving jigsaw puzzles, but did not outperform those dyads on a less coordination-intensive word-generation task.  It also fits well with the finding that negotiators in complementary dyads are better able to coordinate the information search necessary to discover high quality agreements in integrative negotiations (Wiltermuth et al., 2007).  Finally, it is consistent with Tiedens, Unzueta & Young’s (2003) finding that roommates who prioritized coordination goals with their roommates viewed their roommates as contrasting with them on the dominance/submission dimension of behavior whereas those who did not prioritize coordination did not view their roommates as contrasting with them.  Thus, informal social hierarchy does seem to improve performance on a number of types of social tasks (Estroff and Nowicki, 1992; Tracey and Sherry, 1993; Wiltermuth, Tiedens, & Neale, 2007).    

Although matching dominance with submissiveness may enhance group performance in many tasks, it is unlikely to be the ideal interaction style for all tasks.   In particular, dominance complementarity may have detrimental effects on group performance when performance is dependent upon the emergence of multiple perspectives, as is the case with creativity.  Complementarity may lead group members behaving submissively when working on creative tasks to refrain from voicing their ideas – a cost that could outweigh the benefits that complementarity has shown in other types of tasks.  Driven by this possibility, the following section investigates how dominance complementarity affects group creativity.  
Effects Caused by Emergence of Hierarchy
When a person acts submissively in an interaction, the person risks losing his/her sense of personal autonomy.  As personal autonomy has been shown to be a key component in the personality of creative individuals (Barron & Harrington, 1981) as well as a factor driving creativity within organizations (Amabile et al., 1996; Bailyn, 1985; Paolillo & Brown, 1978;), the loss of that sense of autonomy may reduce the likelihood that the individual will contribute to the group’s efforts to be creative.  In particular, he or she may be less willing to share ideas.  If submissive group members share fewer ideas, the total number of ideas generated by the group should fall. The diversity of ideas generated by the group should also fall, as the ideas coming from one subgroup (i.e. those behaving submissively) are relatively unlikely to surface.  Both the reduction in the number and variation of the ideas surfaced at the group level should reduce group creativity.
If there are systematic differences in the backgrounds or perspectives of those acting dominantly and those acting submissively, the diversity of the group’s ideas may be particularly at risk.  For example, if a group of marketers were to act dominantly in a discussion with engineers and the engineers were to respond submissively, the group may produce ideas that are not informed by the engineering perspective.  Not only would fewer ideas generated by the engineers be raised in group discussion, the ideas generated by the marketers would be commented upon less by the engineers.  
One of the hallmarks of submissive behavior is deference to others.  Carried to an extreme, deference to others may mean that the ideas of those others would go unchallenged and, by consequence, unimproved.  This may mean that submissive group members would show deference by remaining relatively quiet and not sharing ideas or it may mean that they display deference by sharing ideas that are similar to those already raised. In either case submissive group members would contribute few new ideas to the discussion.  
Even if submissive group members fully intend to voice their ideas but wait to do so, group creativity may be reduced. When group discussion forces people to take turns to share their ideas, individuals tend to produce fewer ideas (Diehl & Stroebe, 1987, 1991).  As Diehl & Stroebe explain, ideas can come and go fairly rapidly during group discussion and delays in being able to voice those ideas might lead people to forget their ideas before having a chance to voice them.  Similarly, turn-taking might lead conversation to move to new ideas before group members have a chance to contribute ideas on a related vein.  Turn-taking would therefore not only reduce the total number of ideas generated within a group but also the quality of ideas.

While people acting dominantly would likely eschew the idea of waiting their turn to present their ideas in group discussion, those behaving submissively would likely wait for opportunities in the conversation.  If so, such group members would voice fewer ideas and would be less able to immediately offer suggestions that would make others’ ideas more novel or useful.  Moreover, if submissive group members hesitate to offer their ideas, other group members may follow their lead and also refrain to offer ideas, as people tend to match their productivity with those in the group who present the fewest ideas (Paulus, & Dzindolet, 1993).  Group creativity, and particularly the idea generation component of creativity, would therefore be impaired if some group members behaved submissively and hesitated in sharing ideas.

Because creativity comes not from consensus but rather from dissent or deviation from consensually held ideas (Nemeth & Staw, 1989), groups composed of members possessing independent perspectives are likely to be more creative than are groups with fewer independent perspectives.  Complementarity may reduce the number of perspectives within a group by accelerating the rate at which ideas within a group converge.  After all, people acting complementarily are unconsciously attuned to the nonverbal behavior of their interaction partners and are modifying their own behavior in response. If the social attunement effected by dominance complementarity prematurely leads people to think along the same lines as their interaction partners, dominance complementarity may reduce the number and variety of ideas discussed by groups.  

For all these reasons, the hierarchy introduced by dominance complementarity would likely hamper group creativity.  However, these hierarchy-driven effects may not tell the whole story.  In addition to creating hierarchy, dominance complementarity leads people to feel good about their interactions and comfortable with one another.  
Effects Caused by Affective Consequences of Complementarity
Dominance complementarity may affect group creativity through affective processes. Dominance complementarity can alter group member’s liking of and comfort with one another; it can lead them to enjoy interactions more; and it can make group interactions feel less competitive (Dryer & Horowitz, 1997; Tiedens & Fragale, 2003).  As these factors have been shown to influence people’s willingness to share unique information and ideas (Gruenfeld, Mannix, Williams, & Neale, 1996; Nemeth & Ormiston, 2007), dominance complementarity may not only affect the group creativity directly through the establishment of dominant and submissive group members, but also indirectly by changing the way group members feel toward each other and toward the creative task.  In other words, dominance complementarity may not only imply that group members’ behaviors are separated on the control dimension of the Interpersonal Circumplex (i.e. some members behave dominantly and some behave submissively), it may imply that group members’ behaviors tend to be congregated on the warmer side of the affiliation dimension.  Figure 1 displays the theorized dispersion of behaviors on the Interpersonal Circumplex if one group member were to begin behaving dominantly and friendly and other group members were to respond in the hypothesized friendly and submissive manners.  The discussion that follows addresses the likely effects of the increases in positive affect, comfort with group members, and reduced feelings of competitiveness on group creativity.  
<INSERT FIGURE 1 ABOUT HERE>
Affective Consequences
Positive Moods
Substantial research has demonstrated that positive moods facilitate creativity when groups hold a creative goal (Amabile, 1983; Amabile et al., 2005; Carnevale & Isen, 1986; Forgas, 2000; Greene & Noice, 1981; Hirt, 1999; Hirt et al., 1996; Isen, Johnson, Mertz, & Robinson, 1985; Madjar et al., 2002; Russ, 1993; 1999; Staw et al., 1994; Staw and Barsade, 1993; Schwarz, 2000; Shapiro & Weisberg, 1999; Shapiro, Weisberg & Alloy, 2000; but see George and Zhou, 2002; Kaufmann, 2003a; Kaufmann & Vosburg, 1997; 2002; Vosburg & Kaufmann, 1999; Szymanski & Repetto, 2000; for counterexamples).  Isen (1998; 1999) argues that positive affect leads to creativity because it (1) increases the amount of cognitive elements available for association, (2) decreases focus, which leads people to consider more cognitive elements to be relevant to a particular context, and (3) increases cognitive flexibility, which leads people to make more connections between dissimilar elements.  Consistent with this reasoning, Clore, Schwarz, and Conway (1994) have shown that positive moods increase cognitive variation.  Similarly, Fredrickson (1998; 2001) proposed that positive emotions “broaden and build” one’s repertoire of actions and thoughts, which leads people to focus less on established combinations of cognitive elements and more on potentially new combinations of cognitive elements when creating novel ideas.  Supporting these models, Isen and her colleagues have shown that induced positive moods lead people to generate more unusual word associations (Isen et al., 1985) and perform better on tests of ingenuity (Isen, Daubman & Nowicki, 1987; Estrada, Isen & Young, 1994) and flexible problem solving (Isen and Daubman; Isen, Niedenthal, and Cantor, 1992; Carnevale and Isen, 1986).  Expanding upon these findings, Amabile and her colleagues (2005) found that positive affect precedes creative thought within organizational contexts. 

As complementarity leads people to enjoy their interactions (e.g., Sadler & Woody, 2003), and positive affect leads people to produce more unusual associations between cognitive elements, complementarity should help people to generate novel ideas when they have a creative goals.  Will these ideas also be useful?  Ample evidence suggests that positive moods enhance performance on the first stage of the creative process.  However, there is less evidence showing that positive moods lead people to more effectively evaluate which of the new ideas they have generated are worthwhile (Vosburg, 1998b).  In fact, positive moods have more reliably been tied to heuristic modes of processing (i.e. “shallow thinking) than to the systematic modes of processing (i.e. “deep thinking”) likely to be most helpful when evaluating ideas (e.g., Forgas, 2000).  Consistent with this idea, a recent meta-analysis (Davis, 2007) revealed that the creativity benefits of positive mood disappear when tasks require the creative output to be both novel and useful.  In other words, people in positive moods generated more novel ideas, but they did not generate more ideas that were both novel and useful.   Groups in which people respond to others’ dominance with submissiveness and others’ submissiveness with dominance may therefore be likely to generate more novel ideas, but they may not necessarily produce more useful (and ultimately creative) ideas.
Comfort 

Much of the positive affect generated by dominance complementarity is related to the comfort people in complementary interactions experience. (Estroff & Nowicki, 1992; Horowitz et al., 1991; Lafferty & Eady, 1974; Sadler & Woody, 2003).  When people feel more comfortable with others, they may be less fearful about their ideas being evaluated, and they may therefore be more willing to share their ideas (Anderson & West, 1998; Camacho & Paulus, 1995).  This increased sharing of ideas would presumably increase the number of ideas discussed by groups attempting to produce creative ideas.  It would also likely increase the variety of ideas discussed, as fear of evaluation would likely prevent people from sharing the most deviant ideas because these ideas are likely to elicit the harshest criticism (Diehl & Stroebe, 1987; Moscovici, 1976) and comfort with others should attenuate the fear of evaluation.
However, if comfort with one another leads group members to be complacent or unwilling to engage in the task conflict necessary to generate novel ideas, groups may actually produce fewer creative ideas (Nemeth & Staw, 1989).  In fact, Nemeth & Ormiston (2007) found that groups who were more comfortable with each other because of stable group memberships actually generated fewer creative ideas than did groups who felt less comfortable with one another because of changing group memberships.  Thus, the comfort generated from complementarity may not have an unambiguously positive effect on groups’ ability to generate novel ideas.  

Competition
The tendency of people to respond to dominance behavior with submissive behaviors may lead group members to perceive and experience lower levels of competition within the group. Scholars have long debated the impact of competition on creativity.  Some studies have found that competition constrains creativity (Amabile, 1982; Brown and Gaynor, 1967; Deci, Betley, Kahle, Abrams, and Porac, 1981; Deci and Ryan, 1980; McGlynn, Gibbs, and Roberts, 1982). Other studies have found that competition can fuel creativity (Abra, 1993; Clydesdale, 2006; Cummings and Oldham, 1997; Eisenberger & Cameron, 1996; Raina, 1968; Torrance, 1965).  

Why have the findings on conflict and competition been so inconsistent? Garczynski’s (1996) cognitive evaluation theory suggests that competition can have two contrasting effects.  It may either reduce creativity by instilling pressure to achieve or boost creativity by promoting a desire for mastery of the task.  Consistent with this, much of the research demonstrating a negative link between competition and creativity has cited decreased intrinsic motivation as the mechanism by which competition impairs creative performance (Clydesdale, 2006).  Therefore, if group members discussing creative ideas feel as though the discussion has become overly competitive, they might lose interest and stop contributing ideas.  

If complementarity reduces group conflict and lessens group members’ feelings that they are competing with other group members to produce the most creative ideas, one might expect complementarity to reduce feelings of competition and therefore facilitate creativity.  However, it is not clear that having many people actively voicing their ideas in a group setting, as might happen when people do not behave complementarily, will undermine intrinsic motivation in the same ways that do more explicit forms of competition. Moreover, a number of authors have noted that feelings of competition can fuel creativity.  Specifically, Sutton and Hargadon (1996) found that competition fueled creativity during brainstorming sessions at a product design firm, and Clydesdale (2006) showed that the competition between John Lennon and Paul McCartney helped the pair to produce such high levels of creative output.  Further, Goncalo and Staw (2006) showed that groups with communal orientations produced less creative ideas for the space vacated by a university restaurant than did groups with individualistic orientations, even when given explicit instructions to be creative.  Thus, dominance complementarity could even impair group creativity by attenuating feelings of competitiveness.
Reducing the competitiveness of interactions may help groups trying to select one idea among the list of ideas generated by the group.  Specifically, reduced competitiveness may weaken people’s attachment to their own ideas and make them more willing to see merit in others’ ideas.  Additionally, it may lead group members to make more constructive comments than they might have done if the idea selection phase resembled a competition. However, if group members are unwilling to jeopardize comfort they may avoid providing negative feedback on others’ ideas. 
Reconciling the Effects of Complementarity on Creativity

Groups that succeed in generating novel ideas do so by creating novel connections between previously unassociated concepts (Simonton, 1999).  The idea generation process therefore requires people to access wide-ranging concepts or knowledge elements and tie those elements together in unique ways.  While the positive affect stemming from dominance complementarity may help individual members to form such connections between previously unconnected ideas, the positive affect is essentially a byproduct of a pattern of interaction within the group that likely diminishes the group’s ability to generate ideas.  Namely, it stems from some group members behaving submissively toward, or deferring to, dominant group members.  
This deference, while polite, is not likely to be helpful if the group’s goal is to generate a broad set of novel ideas.  Group members who either refrain from sharing their ideas or who simply hesitate in sharing their ideas effectively remove their ideas from consideration at the group level. As a result, groups in which some group members behave submissively are likely to generate fewer ideas.  They are also likely to generate less varied ideas, as when fewer people contribute ideas those ideas tend to be less diverse.  Thus, by creating a hierarchy within a group, dominance complementarity may reduce both the number and variety of ideas a group generates.

Would the negative effects of some group members behaving submissively outweigh the potential benefits stemming from the positive affective consequences of complementarity?  I would argue that they would do so for two reasons.  First, the positive affective consequences of complementarity seem to be driven largely by increased comfort and decreased competition.  As Nemeth & Ormiston (2007) point out, increased comfort with others can increase the perception of creativity while actually causing decrements in group creativity.  Some level of conflict and individualistic orientation (Staw & Goncalo, 2006) may enable groups to generate a broader set of ideas.  Second, even if the positive affect and comfort associated with dominance complementarity stimulated some group members to put forth more or more novel ideas, it seems unlikely that these gains would compensate for the loss of the perspectives of those acting submissively.
In sum, dominance complementarity may influence creativity either by establishing hierarchy within groups, or by leading group members to feel more comfortable in their interactions and more positively toward their interaction partners.   As the increased comfort and enjoyment of the interactions are products of the hierarchy created by dominance complementarity, I argue that the hierarchical effects are likely to dominate.  Thus, I argue that dominance complementarity is likely to hamper group creativity by leading some members of the group to act submissively and refrain from sharing unique ideas within the group discussion. 

Boundary Conditions
I have argued that complementary patterns of interaction would likely impair the ability of groups to generate ideas.  This argument should not be taken to mean that group creativity will always be impaired if group members form informal social hierarchies by responding to dominance with submissiveness and submissiveness with dominance.  Dominance complementarity may be effective at other stages of the creative and innovation processes.  To wit, numerous scholars have identified factors that can help leaders boost creativity in groups and organizations (e.g., Amabile, Schatzel, Moneta, & Kramer, 2004; Dunham & Freeman, 2000; Howell & Boies, 2004; Hunt, Stelluto, & Hooijberg, 2004; Mumford, Scott, Gaddis, & Strange, 2002).  These factors range from identifying and defining the problems worth pursuing to establishing intellectually challenging environments in which multiple parties may generate ideas to leading groups to work more efficiently in evaluating and implementing novel ideas (Mumford, Hunter, Eubanks, Bedell, & Murphy, 2007).  If individuals behaving dominantly can fulfill these roles and individuals behaving submissively can follow their lead, complementary patterns of dominance and submissiveness may enhance group creativity. 
Even within the idea generation stages of the creative process, there may well be instances in which complementarity boosts creativity.  For example, complementarity could bring out the insights of the people who have the most expertise. If those who have expertise behave dominantly and those lacking that expertise behave submissively, the group would be more effective in generating good ideas if having expertise were required to produce novel and useful ideas.  Dominance complementarity may similarly help groups generate ideas if those acting dominantly are consistently better able to provide comments that spark ideas among group members than are those group members acting submissively.  In addition, complementarity may be effective if the person with the most expertise within the group behaves submissively and allows others within the group to behave dominantly.  In doing so he or she may be able to learn from the fresh perspectives offered by the less knowledgeable and still be confident in contributing his/her opinions later in the discussion.  


Complementarity could also improve groups’ ability to generate ideas if the majority of group members’ natural inclination is not to behave dominantly by projecting their ideas but rather to behave submissively and let others carry the discussion.  While groups with some people acting dominantly and others acting submissively may not produce more creative ideas than groups with everyone actively participating, they are likely to produce more creative ideas than would groups in which everyone behaves submissively.  

Group creativity may also be improved by dominance complementarity when the group finds itself trapped in one way of thinking.  In such instances, a group member can emerge to direct the group to different, potentially more productive lines of thinking.  Moreover, when creative ideas need to be generated to meet a deadline, naturally emerging forms of social hierarchy may be very helpful.  As organizations begin to stress efficient creativity, it may become increasingly necessary to direct and even end conversations intended to generate ideas.  


Finally, if dominant behaviors are not viewed as attempts to lead or control but rather as signs of enthusiasm, those behaviors may engender enthusiasm in other group members. In that case the dominant behaviors would invite and likely elicit similar behaviors from others.  This would presumably increase participation in idea generation processes, thereby potentially improving group creativity.  As such, complementarity may not universally impair a group’s ability to generate novel ideas.

IMPLICATIONS FOR RESEARCH AND PRACTICE
As organizations often rely on groups to design innovative products, services, and processes, the tendency for people to respond to dominance with submissiveness and submissiveness with dominance may have implications for how successfully groups function when their goal is creativity or innovation. Understanding the impact of complementarity on different stages of the creative process within groups could therefore have several benefits.  Perhaps most importantly, managers might be able to use such knowledge to better design groups and group processes.  They may, for instance, work to instill a competitive dynamic within groups during idea generation stages, as complementarity does not seem to occur in competitive settings (e.g. Orford, 1986). Moreover, managers may take care to arrange meetings such that no one person or group of people are seated or standing in a dominant position.

Most directly, they may instruct people to guard against responding to dominance with submissiveness or submissiveness with dominance when creativity is a goal of the group.  Group members could discuss the dangers of following others’ conversational leads before creative meetings.  Making salient the risk of the emergence of informal social hierarchies might lessen the strength or the impact of the informal social hierarchies that do emerge.

From an academic perspective, understanding how the tendency of people to fall into submissive and dominant roles within a group affects creativity would also be useful.  For example, it may offer an additional reason why people tend to produce fewer ideas and ideas of lower quality when in groups than they do individually (Diehl & Stroebe, 1987; Mullen, Johnson, & Salas, 1991; Nijstad, Stroebe, & Lodewijkx, 2006).  It might also help to shed light on the positive effects newcomers can have on group creativity (Choi & Thompson, 2005).   Finally, it should help to sharpen our knowledge of how the dynamics of dominance and submissiveness help or hinder people group performance more generally.
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