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Team-Level Predictors of Innovation at Work: A Comprehensive
Meta-Analysis Spanning Three Decades of Research

Ute R. Hülsheger
Maastricht University

Neil Anderson
University of Amsterdam

Jesus F. Salgado
University of Santiago de Compostela

This article presents a meta-analysis of team-level antecedents of creativity and innovation in the workplace.
Using a general input–process–output model, the authors examined 15 team-level variables researched in
primary studies published over the last 30 years and their relation to creativity and innovation. An exhaustive
search of the international innovation literature resulted in a final sample (k) of 104 independent studies.
Results revealed that team process variables of support for innovation, vision, task orientation, and external
communication displayed the strongest relationships with creativity and innovation (�s between 0.4 and 0.5).
Input variables (i.e., team composition and structure) showed weaker effect sizes. Moderator analyses
confirmed that relationships differ substantially depending on measurement method (self-ratings vs. indepen-
dent ratings of innovation) and measurement level (individual vs. team innovation). Team variables displayed
considerably stronger relationships with self-report measures of innovation compared with independent ratings
and objective criteria. Team process variables were more strongly related to creativity and innovation
measured at the team than the individual level. Implications for future research and pragmatic ramifications
for organizational practice are discussed in conclusion.
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The last decades have witnessed a rapid growth in research interest
into the facilitators and inhibitors of innovation in the workplace,
which has led to an abundance of findings and practical suggestions.
These have not always been in agreement with each other, because
effect sizes vary substantially in magnitude and direction. Several
years ago the first calls for integrative meta-analyses were simulta-
neously published by Anderson and King (1991) and by Damanpour
(1991), and this has been repeated in several reviews since then (e.g.,
Anderson, De Dreu, & Nijstad, 2004).

The Need for Meta-Analysis at the Team
Level of Analysis

To date there exist only two published meta-analyses on innova-
tion, both of which were restricted to the organizational level of

analysis (Camisón-Zornoza, Lapiedra-Alcamı́, Segarra-Ciprés, &
Boronat-Navarro, 2004; Damanpour, 1991), and both therefore
largely overlook important individual and team-level predictors.
However, it is of course the case that within organizations new ideas
will usually be proposed and pursued toward implementation by work
teams. Therefore, for any creative proposal to be worked up toward an
organizational-level innovation, these meso-analytical influences are
critically important (Anderson & King, 1993; Shalley & Gilson, 2004;
Shalley, Zhou, & Oldham, 2004; West, 2002). As a consequence,
innovation researchers have identified a multitude of team-level vari-
ables that might help or hinder innovation in organizations. The sheer
volume of primary studies that has accumulated over the last 30 years
is impressive. Yet the effects reported in these studies vary consider-
ably with regard to both the magnitude and the direction of effects.
For a couple of variables (e.g., task conflict), contradictory arguments
and inconsistent findings have been presented (e.g., Kratzer, Leend-
ers, & Van Engelen, 2006; West, 2002). For instance, studies revealed
both positive (r � .56; Chen, 2006) and negative (r � �.41;
Lovelace, Shapiro, & Weingart, 2001) correlations between task
conflict and innovation. West and Farr’s (1989) early evaluation of
the state of the literature as a “jungle of inconsistent findings” (p. 17)
is therefore still an apposite summary of the team-level innovation
literature. Considerable variance in effect sizes makes it difficult to
impossible to draw definitive and reliable conclusions about
predictor–criterion relationships. This in turn impedes dependable
suggestions for management practices and blurs pathways for future
research.

The aim of the present study is therefore to conduct a compre-
hensive quantitative meta-analysis. The results of the meta-
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analysis benefit this field of research in several ways (see also
Hunter & Schmidt, 2004): First, the estimation of true mean
relationships between team input and process variables and inno-
vation allows reliable conclusions to be drawn about the most
stable and powerful agents of innovation at the team level; thus,
hands-on advice can be deduced for management practices. Sec-
ond, it reveals which variables do not display generalizable main
effects on innovation and seem to be situation specific and there-
fore need more research attention in the future. Third, we also
investigate meaningful methodological moderator variables when
our investigation of main relationships reveals sufficient study-to-
study variance to do so. Insights into these methodological mod-
erators yield important implications for future research. Fourth, the
meta-analysis also serves as a qualitative overview, identifying
variables that have already been studied exhaustively as well as
variables that have received only scant attention in the past.

An important distinction in this field of research is the differ-
entiation between creativity and innovation. Innovation encom-
passes two stages: the generation of new ideas and their imple-
mentation (Amabile, 1996; West & Farr, 1990; Woodman,
Sawyer, & Griffin, 1993). Creativity thus refers to the first stage of
the innovation process—idea generation—and can therefore be
seen as a subprocess of innovation, which encompasses idea gen-
eration and implementation. The aim of the present study is to
investigate antecedents of idea generation as well as implementa-
tion. For the sake of brevity, we therefore refer mostly to the
broader category—innovation—in the following, because it sub-
sumes creativity.

An Organizing Framework of Team-Level
Antecedents of Innovation

As a broad, overarching framework guiding the classification of
the multitude of team-level variables studied as predictors of
innovation, we built upon Hackman’s (1987) widely accepted
input–process–output (IPO) model of team performance (Ilgen,
Hollenbeck, Johnson, & Jundt, 2005; Salas, Stagl, & Burke, 2004),
which has also been adopted in the innovation literature (West &
Anderson, 1996). The IPO model therefore serves as a basis for
classifying team-level variables that have been studied in primary
studies into input and process factors. It is important to note that
the current meta-analysis does not intend to test the overall IPO
model of innovation. Rather, the model serves as a basis for
classifying and coding team-level variables into meaningful sub-
categories. In addition to the IPO model, we consulted various
reviews central to the innovation literature (Anderson et al., 2004;
Anderson & King, 1993; Maier, Streicher, Jonas, & Frey, 2007;
Shalley & Gilson, 2004; West, 2002; Woodman et al., 1993) to
differentiate specific categories within the broader input and pro-
cess categories.

Team Input Variables: Team Composition and Structure

Extant theories of innovation have highlighted the role of core
team input variables for innovation. In their interactionist theory of
innovation, Woodman et al. (1993) specified that variables at the
individual, team, and organizational level interact in promoting
innovation in organizations. Specifically, at the team level the
theory points to the role played by the composition and structural

characteristics of teams in promoting innovative behavior in orga-
nizations. Further, West and Anderson (1996) adapted the basic
IPO model of team performance to specify a theory of team
innovation. With regard to input variables, they identified team
composition and structural variables, such as team member diver-
sity, team size, and tenure, as important antecedent conditions of
innovation. We added task and goal interdependence to these
variables, because they have received increasing attention in recent
years (e.g., Van der Vegt & Janssen, 2003).

Job-relevant and background diversity. The diversity of team
members has repeatedly been discussed as a concomitant of inno-
vation. Two forms of diversity in particular have been proposed:
job-relevant diversity and background diversity (Shalley & Gilson,
2004; West, 2002; Woodman et al., 1993). Job-relevant diversity
refers to the heterogeneity of team members with respect to job- or
task-related attributes, such as function, profession, education,
tenure, knowledge, skills, or expertise (Milliken & Martins, 1996;
Pelled, Eisenhardt, & Xin, 1999). It has been suggested that this
kind of diversity is conducive to team innovation (Woodman et al.,
1993). First, the contention is that by staffing a team with diverse
members, a broad array of expertise, skills, and knowledge can be
assembled within the team, which helps the team solve the com-
plex task of developing new products or procedures. Second, if the
individual team members have different kinds of backgrounds, the
team is exposed to a variety of divergent perspectives and ap-
proaches, which stimulates creativity-related cognitive processes
(Perry-Smith, 2006). Third, team diversity triggers communication
with members outside the team, which in turn leads to the incor-
poration of diverse kinds of information and broadens team mem-
bers’ perspectives (Perry-Smith & Shalley, 2003; West, 2002).
These positive effects of diversity on team innovation are attrib-
utable to the diversity of cognitive resources.

In contrast, background diversity describes non-task-related dif-
ferences such as age, gender, or ethnicity (Milliken & Martins,
1996; Pelled et al., 1999; Webber & Donahue, 2001). Unlike
job-relevant diversity, background diversity does not evoke cog-
nitive resource diversity (Webber & Donahue, 2001). Instead, it
may entail a number of consequences that interfere with innovative
endeavors (Milliken & Martins, 1996; Van der Vegt & Janssen,
2003). Background diversity may lead to communication problems
and difficulties in resolving opposing ideas and reaching consen-
sus within the team. However, the ability to discuss opposing
ideas, integrate divergent viewpoints, and reach consensus is vital
for the creation and implementation of new ideas. We therefore
hypothesize a differential relationship between innovation and
job-relevant and background diversity:

Hypothesis 1: Job-relevant diversity (H1a) is positively re-
lated to innovation, whereas background diversity (H1b) is
negatively related to innovation.

Task and goal interdependence. Past innovation literature has
distinguished between task and goal interdependence. Task inter-
dependence refers to the extent to which team members are de-
pendent on one another to carry out their tasks and perform
effectively. Goal interdependence, or outcome interdependence,
describes the extent to which team members’ goals and rewards
are related in such a way that an individual team member can only
reach his or her goal if the other team members achieve their goals
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as well (Saavedra, Earley, & Van Dyne, 1993; Van der Vegt,
Emans, & Van de Vliert, 1999; Van der Vegt & Van de Vliert,
2002). Although much is known about the relationship between
task and goal interdependence and team performance, innovation
research has only started to study interdependence as an antecedent
to innovation (Van der Vegt & Janssen, 2003). There are logical
reasons to expect positive relationships between task and goal
interdependence and innovation, as both stimulate interpersonal
interaction, communication, and cooperation within the team (Van
der Vegt et al., 1999; Van der Vegt & Van de Vliert, 2002). Only
by interacting with each other can team members exchange ideas,
discuss divergent viewpoints, and integrate and evaluate them to
create high-quality products or suggest innovative procedures. As
Bledow, Frese, Anderson, Erez, and Farr (in press) have suggested
in their theory of conflicting demands and ambidexterity in inno-
vation, these interactions are liable to lead to divergent opinions
and perspectives; consequently, the management of these unavoid-
able differences between team members will entail the regulation
of such low-level conflicts and ultimately lead to innovative solu-
tions.

Compared with task interdependence, goal interdependence
might be more effective to encourage communication and coop-
eration. With cooperative goals in place, team members want each
other to perform effectively for their mutual benefit. Individuals
pull together, help each other, and discuss different viewpoints to
optimize performance, which in turn benefits the team as a whole
as well as every team member (Tjosvold, Tang, & West, 2004;
Van der Vegt & Janssen, 2003). In sum, it is expected that task and
especially goal interdependence facilitate communication and co-
operation and stimulate critical discussions and the synthesis of
different viewpoints. This, in turn, is expected to be linked to
innovation.

Hypothesis 2: Task (H2a) and goal interdependence (H2b) are
positively related to innovation.

Team size. Stewart (2006) pointed out that larger teams might
be beneficial for the completion of difficult tasks in uncertain,
complex environments. Only teams with sufficient members might
be able to provide a wide array of resources, expertise, skills, and
knowledge to complete complex tasks. The production and imple-
mentation of creative ideas is an ill-defined, complex task rather
than a routine task. We therefore propose that team size is posi-
tively related to innovation, because in larger teams a wider array
of diverse viewpoints, skills, and perspectives is likely to be found.
This is in line with research suggesting a positive link between
organization size and innovation (Anderson & King, 1993; Kim-
berly & Evanisko, 1981; Payne, 1990). Another hint on the posi-
tive relationship between team size and innovation comes from the
brainstorming literature, which shows that both the number and
quality of creative ideas increases with group size (Bouchard &
Hare, 1970; Gallupe et al., 1992).

Hypothesis 3: Team size is positively related to innovation.

Team longevity. It has been asserted that teams may become
less innovative over time as they become more susceptible to
groupthink, more homogeneous, and less inclined to be critical and
to challenge the status quo (West & Anderson, 1996). Katz (1982)

argued that members of long-tenured teams tend to become in-
creasingly focused on their own team and isolate themselves from
external influences. Using a sample of research and development
(R&D) project teams, Katz provided evidence that with increasing
tenure, teams displayed lower levels of communication with ex-
perts outside their own project group or organization. External
contacts, however, are vital for innovation, because they provide
teams with new information and inspiring impulses. Further, long-
tenured teams develop routine work patterns and stable structures
they are unwilling to change as they give them a sense of security.
Moreover, through socialization processes and shared experiences,
team members develop more homogeneous viewpoints over time
(Katz, 1982; West & Anderson, 1996). This suggests that team
longevity hinders the generation and implementation of new and
useful ideas.

Hypothesis 4: Team longevity is negatively related to inno-
vation.

Team Process Variables

Several theories of team innovation have ascribed a prominent
role to team process variables in explaining team innovation. The
interactionist theory of innovation (Woodman et al., 1993) sug-
gests links between team cohesion as well as communication
patterns and team innovation. In their theory of team innovation,
West and colleagues (West, 1990; West & Anderson, 1996) spec-
ified four additional team process variables that promote team
innovation: vision, participative safety, support for innovation, and
task orientation. These have subsequently been replicated in sev-
eral studies internationally (Anderson & West, 1998; Brodbeck &
Maier, 2001; Mathisen, Einarsen, Jorstad, & Bronnick, 2004;
Ragazzoni, Baiardi, Zotti, Anderson, & West, 2002). These four
dimensions serve to structure recurrent themes that have been
researched in primary studies, and we therefore drew upon West’s
typology to identify and distinguish these four core team process
dimensions.

We further extended Woodman’s and West’s typologies by
adding task and relationship conflict to their list of variables. In
recent years, innovation researchers have referred to social–
psychological theories of intragroup conflict to investigate how
task and relationship conflict contributes to team innovation (e.g.,
De Dreu, 2006; Jehn, 1995; Pelled et al., 1999).

In developing a set of specific hypotheses on the relationship
between team process variables and innovation, we built upon
these theories. Further, we drew on a comprehensive theory of
team adaptation (Burke, Stagl, Salas, Pierce, & Kendall, 2006).
Burke et al. (2006) extended the IPO model and presented a
cyclical model of adaptive team performance. Although team
adaptation and team innovation certainly cannot be treated as
synonyms of the same construct, Burke et al. acknowledge that the
constructs share important commonalities. Accordingly, team in-
novation is seen as a subfacet of team adaptation, and selected core
team processes involved in team adaptation also apply to team
innovation. Finally, in developing specific hypotheses we inte-
grated proposals from the theory of conflicting demands and
ambidexterity put forward recently by Bledow et al. (in press).
This theory posits that differences of opinion and conflicting views
are inherent to any innovation process at both the individual and
the team level of analysis.
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Vision. “Vision is an idea of a valued outcome which repre-
sents a higher order goal and motivating force at work” (West,
1990, p. 310). This dimension assesses the extent to which team
members have a common understanding of objectives and display
high commitment to those team goals. Accordingly, this dimension
has also been referred to as “clarity of and commitment to objec-
tives” (West & Anderson, 1996, p. 682). If vision is high, team and
organizational goals are clear to team members; they are highly
valued and visionary in nature and perceived as attainable, and
team members feel committed to these goals. Clearly stated goals
help team members to channel their efforts; they may give their
work meaning, and in turn, they may motivate individuals toward
enhancing their innovative performance. Besides West and col-
leagues (West, 1990; West & Anderson, 1996), various other
researchers have pointed out that for a team to be innovative, team
members need to be committed to team objectives and organiza-
tional goals and share a sense of purpose and responsibility (e.g.,
Cardinal, 2001; Gilson & Shalley, 2004; Rickards, Chen, &
Moger, 2001).

Hypothesis 5: Vision is positively related to innovation.

Participative safety. Participative safety is characterized by
two components: participation in decision making and intragroup
safety. Participation in decision making refers to the extent to
which team members are involved in decision-making processes
and assesses whether they share information and listen to each
other’s ideas. When people can participate in decision making,
when they have influence and feel free to speak up, they show
higher commitment and tend to invest more energy in their work
(West & Anderson, 1996). Intragroup safety refers to a nonthreat-
ening psychological atmosphere within the team that is character-
ized by trust and mutual support. This aspect is closely linked to
the concept of psychological safety, proposed by Edmondson
(1999). Members of teams characterized by trust and a nonthreat-
ening interpersonal climate are more inclined to come up with new
ideas, due to a lack of concern about negative judgment by others
(West, 1990). Similarly, the theory of team adaptation (Burke et
al., 2006) suggests that psychological safety serves three important
functions that are closely linked to team innovation. First, psycho-
logical safety contributes to plan formulation. By promoting inter-
personal risk taking, psychological safety enables team members
to speak up and contribute their idiosyncratic ideas and viewpoints
during plan development even if these stand counter to the com-
mon group belief. Second, psychological safety facilitates plan
execution by affecting the degree to which team members accept
mutual performance monitoring, by fostering communication be-
tween team members, and by promoting back-up behavior. Third,
psychological safety promotes team learning because it encourages
team members to discuss their errors openly, ask questions, seek
feedback, and reflect on alternative viewpoints (see also Edmondson,
1999).

A supportive, cooperative work atmosphere, where coworkers
socialize and help each other and collaborate in problem solving,
is thus expected to be conducive to innovation (e.g., Amabile,
Conti, Coon, Lazenby, & Herron, 1996; Keller, Julian, & Kedia,
1996; Tiwana & McLean, 2005).

Hypothesis 6: Participative safety is positively related to
innovation.

Support for innovation. Support for innovation describes the
“expectation, approval and practical support of attempts to intro-
duce new and improved ways of doing things in the work envi-
ronment” (West, 1990, p. 315). In a work environment where
innovation is supported and there are articulated and enacted
norms for innovation, attempts to innovate that are not successful
are more likely to be tolerated, and team members may be more
likely to take risks to implement new ideas (King, Anderson, &
West, 1991; Sethi, Smith, & Park, 2001). Therefore, innovations
are more likely to occur if the organization and the work team are
perceived as open to change, if they encourage and value new
ideas and publicly recognize and reward them, and if support for
new ideas and their implementation is provided by managers,
supervisors, and coworkers (Amabile et al., 1996; Madjar, Old-
ham, & Pratt, 2002; Scott & Bruce, 1994; Shin & Zhou, 2003).

Hypothesis 7: Support for innovation is positively related to
innovation.

Task orientation. Task orientation, which has also been called
climate for excellence (West, 1990), describes “a shared concern
with excellence of quality of task performance in relation to shared
vision or outcomes” (West, 1990, p. 313). Teams high on this
dimension are striving for the highest standards of performance
achievable. This is evidenced by mutual monitoring and feedback
and by regular appraisals of ideas and performance. Task orienta-
tion subsumes the subconstruct task reflexivity, which refers to the
process in which the team reflects upon the team’s objectives,
strategies, and procedures, and evaluates each other’s work to
improve team effectiveness and outcomes. This in turn is meant to
lead to the exploration of opposing opinions and the consideration
of alternatives and thereby to improve the quality of decisions and
ideas (Somech, 2006; Tjosvold et al., 2004; Wong, Tjosvold, &
Su, 2007). In a similar vein, the theory of team adaptation (Burke
et al., 2006) considers mutual performance monitoring and feed-
back, as well as critical reflection on team goals, to be important
functions of plan execution, which is one of the processes involved
in adaptive and innovative team performance. Further, Shalley
(2002) pointed out that task orientation is equivalent to intrinsic
motivation, which has been stressed as a prerequisite for creativity
at the individual level of analysis (Amabile, 1996; Patterson, 2002;
Shalley & Perry-Smith, 2001; Shalley et al., 2004).

Hypothesis 8: Task orientation is positively related to inno-
vation.

Cohesion. Cohesion has a long history in psychology (Festinger,
1950; Lott & Lott, 1965; Seashore, 1954), and it is one of the most
widely studied team characteristics (Kozlowski & Bell, 2003;
Kozlowski & Ilgen, 2006). Cohesion refers to the commitment of
team members to their work team and their desire to maintain group
membership (Lott & Lott, 1965). Different conceptualizations of team
cohesion can be found in the literature (see Kozlowski & Ilgen, 2006,
for a review). Some conceptualize it as a unitary construct, focusing
mainly on the degree of attraction among team members, whereas
others differentiate between the facets of interpersonal attraction, task

1131TEAM-LEVEL PREDICTORS OF INNOVATION



commitment, and group pride (Beal, Cohen, Burke, & McLendon,
2003; Mullen & Copper, 1994). Innovation researchers have tended to
regard cohesion as a necessary precondition for innovative work
behavior (West & Farr, 1989; Woodman et al., 1993). A high personal
attraction among team members creates a psychologically safe envi-
ronment in which team members feel free to challenge the status quo
and explore new ways of doing things (King et al., 1991; West &
Wallace, 1991). The contention that individuals are more willing to
take risks in situations in which they have reliable bonds with impor-
tant others and feel that they can rely on their support has parallels in
other areas of psychology, such as developmental and clinical psy-
chology (West, 1990). Theories of child development contend that
children who are securely attached to their mothers engage in more
exploratory and learning behavior than their anxiously attached coun-
terparts (Ainsworth, 1979). Furthermore, team members who have
strong feelings of belongingness and feel attached to other team
members are more likely to cooperate, interact with each other, and
exchange ideas.

Hypothesis 9: Cohesion is positively related to innovation.

Internal and external communication. Various researchers
have focused on communication as a major source of innovation
(e.g., Keller, 2001; Payne, 1990). The contention is that commu-
nication enables the sharing of information and ideas, which is a
viable source of innovation. Researchers differentiate between
internal and external communication (Keller, 2001). Especially if
complex problems have to be addressed, regular, high-quality
communication is indispensable in that it allows team members to
share their knowledge and past experiences and exchange and
discuss ideas, which is especially important for the generation of
new ideas (Van de Ven, 1986). Likewise, the theory of team
adaptation (Burke et al., 2006) ascribes to communication a pivotal
role for the plan execution phase in which team members need to
monitor each other, help each other out, and provide constructive
feedback. Communication is the necessary basis for mutual mon-
itoring, back-up behavior, and the provision of feedback. Conse-
quently, communication is vital not only for idea generation but
also for the implementation of new ideas.

In a similar vein, external communication fosters innovation. Tak-
ing a social networks perspective, Perry-Smith and Shalley (2003)
underlined the importance of interpersonal relations with people out-
side one’s own team or organization. Interactions with other func-
tional areas enhance the likelihood of obtaining new knowledge and
disclose new perspectives, which spark the development of new ideas
or the adoption of new ways of doing things. Many researchers share
this perspective and have provided evidence for the positive relation-
ship between external communication and innovation (Ancona &
Caldwell, 1992b; Andrews & Smith, 1996; Denison, Hart, & Kahn,
1996; Keller, 2001; Payne, 1990).

Hypothesis 10: Internal communication (H10a) and external
communication (H10b) are positively related to innovation.

Task and relationship conflict. Although it is perhaps coun-
terintuitive at first sight, conflict may be beneficial for innovation
(Jehn, 1995; Pelled, 1996). Conflict research dates back to Deut-
sch’s (1973) early theory of cooperation and competition. Refining

the theory of intragroup conflict, researchers later started to dif-
ferentiate between task and relationship conflict (e.g., Jehn, 1995).

Task conflict refers to “disagreements among team members
about the content of the tasks being performed, including differ-
ences in viewpoints, ideas, and opinions” (Jehn, 1995, p. 258).
This kind of conflict is conducive to innovation: Task-related
disagreement among team members triggers information ex-
change, thorough exploration of opposing opinions, reevaluation
of the status quo, and scrutiny of the task at hand. This in turn
fosters the generation of new ideas and solutions and improves
problem solving (Shalley & Gilson, 2004; Tjosvold, 1985; West,
2002). Similarly, Bledow et al. (in press) have argued that conflict
is inherent in innovation and necessary for it to occur and that the
constructive management of these unavoidable contra-positions
leads to the successful implementation of greater innovation in the
workplace. Support for this position also stems from social–
psychological research on decision making, which shows that
dissent leads to higher consideration of unshared information in
groups and thereby enhances decision quality (Brodbeck, Kersch-
reiter, Mojzisch, Frey, & Schulz-Hardt, 2002). In a similar vein, it
has been argued that minority dissent, which is conceptually and
empirically related to task conflict, reduces conformity and
consensus-seeking and enhances cognitive complexity and diver-
gent thinking, and thereby innovation (De Dreu & West, 2001).

Relationship conflict describes social–emotional conflicts stem-
ming from interpersonal disagreements (Jehn, 1995). Unlike task-
related conflict, interpersonal, emotional conflict causes negative
psychological reactions like strain, fear, anger, and frustration.
These feelings absorb energy and distract team members from
performing their tasks. In social–psychological theories of inter-
personal conflict, it has been suggested that social conflict narrows
the range of attention, produces rigid thinking, and reduces cog-
nitive complexity (Carnevale & Probst, 1998; Deutsch, 1969).
Interpersonal conflict thus hinders information processing and
interferes with cognitive functioning of individuals. Moreover,
relationship conflict undermines team functioning to the degree
that anger and frustration impede effective communication within
the team and reduce team members’ receptiveness to each others
ideas (Baron, 1991; Jehn, 1995; Pelled, 1996).

Consequently, we expect differential relationships for task and
relationship conflict with innovation.

Hypothesis 11: Task conflict (H11a) is positively related to
innovation, whereas relationship conflict (H11b) is negatively
related.

Moderating Influences on Antecedent–Criterion
Relationships

Besides our investigation of the links between team-level vari-
ables and innovation, the present study aims at detecting moder-
ators of these overall relationships. By focusing on two important
but previously uninvestigated methodological moderators—
measurement level and measurement method—we seek to explain
the variability of findings in the research literature.

Measurement Level

Researchers have examined innovation at two different mea-
surement levels: individual and team. Individual-level research
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focuses on the work-role innovation of individual employees and
is usually assessed by self, supervisor, or peer ratings (e.g., Axtell
et al., 2000; Miron, Erez, & Naveh, 2004; Shin & Zhou, 2003); by
the number of creative suggestions made by an employee (Oldham
& Cummings, 1996); or by expert ratings of a particular solution,
suggestion, or product introduced by individuals (Shalley, 1995).
At the team level, the innovativeness of teams, regular and ad hoc
workgroups, and business units is the focus of attention. Thus, the
total number of suggestions, new products, or patents developed
by a team of individuals are variously used as criterion measures
(Cardinal, 2001; Jung, Chow, & Wu, 2003). Furthermore, team-
level innovation is frequently assessed by self or supervisor ratings
of team innovativeness (Agrell & Gustafson, 1994; Kratzer, Leen-
ders, & Van Engelen, 2004).

Measurement levels can be differentiated on both the criterion
and the predictor side. Typically, predictor and criterion measure-
ment levels concur: Most studies investigating individual-level
antecedents, like intelligence or personality characteristics, are
interested in their impact on individual innovation (we term this
Type 1 designs). Likewise most studies investigating team-level
antecedents are interested in their impact on team innovation (Type
2 designs). However, a considerable number of studies examine
individual perceptions of team-level variables, especially team
processes and their influence on individual innovation (Type 3
designs). The issue of measurement levels is closely linked to the
question of the level at which data are treated statistically. Studies
pertaining to Type 1 are most straightforward; individual re-
sponses are used to assess the relationship between individual
antecedent variables and individual innovation. Type 2 research
designs typically aggregate individual responses on predictor mea-
sures to the team level (e.g., Brodbeck & Maier, 2001; Pirola-
Merlo & Mann, 2004; West & Anderson, 1996) and link them to
innovation assessed at the same level, using number of teams as
sample size. Studies falling into a Type 3 design use individual
perceptions of team processes as the unit of analysis (e.g., Axtell
et al., 2000; Baer & Oldham, 2006; Farmer, Tierney, & Kung-
McIntyre, 2003; Scott & Bruce, 1994) and link them to individual
innovation, using number of respondents as sample size. Whereas
Type 1 designs do not fall within the scope of the present meta-
analysis, studies of Type 2 as well as of Type 3 are included,
because both examine team-level antecedents of innovation. Nei-
ther can be considered correct or incorrect, but we should be clear
about their different focuses: Studies of Type 2 are interested in
shared perceptions of team variables and their impact on team
innovativeness, whereas studies of Type 3 are interested in indi-
vidual perceptions of team variables and their impact on individual
innovativeness. It is therefore important to recognize and test these
differences in levels of analysis because we cannot assume that
team characteristics have the same influence on individual inno-
vation as on team innovation. Analyzing the relationship between
cohesion and general team performance, Gully, Devine, and Whit-
ney (1995) demonstrated that the relationship was higher if both
constructs were measured at the team level. Yet differences in
measurement levels and their influence on predictor–criterion re-
lationships have not been systematically addressed in innovation
research so far. We expect that the variance in effect sizes is, to a
considerable extent, due to differences in measurement levels in
original studies and that therefore measurement level will consid-

erably moderate the relationship between team-level antecedents
and innovation.

Measurement Method

Criteria used to assess innovation vary also with respect to
measurement method. A lot of studies use self-ratings of innova-
tion (Axtell et al., 2000; Caldwell & O’Reilly, 2003; Clegg,
Unsworth, Epitropaki, & Parker, 2002; Ohly, Sonnentag, &
Pluntke, 2006) or independent ratings of innovation, which en-
compass supervisor ratings (Oldham & Cummings, 1996; West &
Anderson, 1996), peer ratings (Amabile et al., 2002), and ratings
by subject matter experts (Shalley, 1995; Shalley & Perry-Smith,
2001). Other studies rely on objective criteria to assess innovation
at work, counting the number of contributions to a suggestion
system or the number of patents or new products (Cardinal, 2001;
Frese, Teng, & Wijnen, 1999; Pirola-Merlo & Mann, 2004). Typ-
ically, these different measurement methods display only moderate
correlations. More important, the relationships between antecedent
variables and innovation differ substantially depending on the
measurement method (Pirola-Merlo & Mann, 2004; Tierney,
Farmer, & Graen, 1999; West & Anderson, 1996). Therefore, it is
important to systematically assess differences in predictor–
criterion correlations due to differences in the measurement
method used. We expect higher correlations between team process
variables with self-ratings of innovation compared with indepen-
dent ratings or objective indicators of innovation. Team process
variables are almost always assessed via self-report. If the same
individuals report on team processes as well as on their team’s or
their own innovative performance, correlations are likely to be
higher, because not only is the same measurement method used
(questionnaires) but also the same information source (team mem-
bers). Self-reports are a source of common method bias that
inflates the covariation between predictor and criterion. This arti-
factual inflation might be attributed to, for example, the respon-
dents’ tendency to maintain consistency in their responses, implicit
theories respondents hold about relationships, socially desirable
responding, and leniency biases (for a detailed discussion, see
Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). Thus, asking
team members about their communication processes, their vision,
and their norms for innovation might influence their ratings of the
team’s or their own innovativeness. This effect is, of course, absent
if different sources are used to assess predictor and criterion
variables, and so our second examination of moderator effects was
to test for dependent variable measurement differences.

Method

Literature Search and Coding of Studies

We conducted an extensive literature search, both computer-
based and manual, to identify studies published before or during
March 2007. To cover the literature on team-level antecedents of
innovation as exhaustively as possible and prevent any bias in the
inclusion of studies, we adopted a series of search strategies. First,
the PsychInfo, Social Sciences Citation Index, and ABI/Inform
databases were searched to identify studies on the relationship
between any structural or process variable at the team level and
work-related innovation or creativity. Several keywords were used
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for the computer-based literature search (e.g., creativity, creative,
innovation, and innovative). Second, a manual article-by-article
search was carried out in a number of top-tier journals (e.g.,
Academy of Management Journal, Journal of Applied Psychology,
Journal of Organizational Behavior). Third, the reference sections
of several narrative reviews (e.g., Anderson et al., 2004; Anderson
& King, 1993; Mumford & Licuanan, 2004; Mumford, Scott,
Gaddis, & Strange, 2002; Shalley & Gilson, 2004; Shalley et al.,
2004; West, 2002) were reviewed to identify articles not covered
in our computer-based search. Fourth, efforts were undertaken to
identify and get access to studies conducted in non-English-
speaking countries and published in journals using languages other
than English. Several studies published in, for instance, Dutch and
German journals were therefore included in the database. By
means of these search strategies, a preliminary database of over
500 articles was established for further inspection.

According to our definition of innovation, the following inclusion
criteria were developed: Studies were included if they dealt with the
relationship between team-level variables and work-related innova-
tion or creativity. As we were interested in identifying antecedents of
innovation in organizations, only studies with a work-related opera-
tionalization of innovation were included in the database. Different
measurement methods of innovation were considered, such as self-
report, peer report, supervisor report, and objective measures of in-
novation. Furthermore, studies were only included if they reported
effect size indices that are convertible to correlation coefficients. The
relationships reported in the original studies were classified into
predefined categories of team-level characteristics (cf. Tables 1

and 2). After we applied these decision rules, the final database
consisted of 91 articles reporting effect sizes for 104 independent
studies or samples, with an overall N of 50,096.

In accordance with Hunter and Schmidt (2004), each sample
contributed only one correlation to the meta-analysis. If studies
reported conceptual replications (e.g., self-ratings and supervisor
ratings of innovative work behavior or idea generation and imple-
mentation as two subfacets of innovation), composite correlations
were computed for the overall analysis. Reliabilities of these
composite measures were computed using Mosier’s (1943) for-
mula. If necessary, conceptual replications were coded indepen-
dently in addition to the composite correlation to allow moderator
analyses (e.g., self-ratings of innovation vs. independent ratings of
innovation and objective criteria).

Overall, 284 predictor–criterion relationships were coded by Ute
R. Hülsheger regarding all relevant study characteristics. Addition-
ally, 30% of these were coded by a second trained coder. Interrater
agreement was assessed by intraclass coefficients, ICC (2, 1), for
sample size (1.0), predictor–criterion relationship (.995), predictor
reliability (1.0), and criterion reliability (.898). For predictor category
(.962), measurement method of innovation (.797), and measurement
level (.968), we computed Cohen’s kappa. Consensus concerning all
prior disagreements was reached by discussion.

Meta-Analytic Procedure

To conduct the meta-analysis, we followed the procedures de-
scribed by Hunter and Schmidt (2004). Accordingly, observed

Table 1
Meta-Analysis of the Relationships Between Input Variables and Innovation: Overall Analyses and Moderator Analyses by
Measurement Level and Measurement Method

Team-level
characteristics k N r S2r � SD� % VE 80% CV 95% CI

Team size 28 1,835 .158 .048 .172 .213 29.5 �.101, .444 .078, .266
Individual innovation 2 564 �.095 .011 �.101 .090 32.7 �.217, .014 �.253, .051
Team innovation 24 1,359 .228 .047 .259 .207 33.6 �.006, .524 .157, .360
Self-rating 7 577 �.016 .005 �.017 0 100.0 �.017,�.017 �.071, .037
Independent rating 22 1,276 .208 .047 .236 .214 32.5 �.038, .509 .127, .345

Team longevity 10 4,262 .019 .056 .020 .257 4.2 �.309, .349 �.143, .183
Team innovation 9 549 �.052 .077 �.062 .272 21.8 �.411, .287 �.263, .139
Self-rating 4 1,025 �.335 .016 �.366 .119 20.5 �.519,�.213 �.497, �.235
Independent rating 7 3,480 .119 .018 .133 .142 10.8 �.049, .314 .022, .244

Job-relevant diversity 15 5,243 .139 .071 .155 .293 3.9 �.220, .530 .004, .306
Team innovation 10 598 .212 .083 .240 .285 19.2 �.125, .605 .044, .436
Self-rating 6 1,379 �.009 .030 �.010 .173 14.4 �.231, .212 �.160, .140
Independent rating 10 4,371 .140 .066 .159 .288 3.3 �.209, .528 .016, .302

Background diversity 8 3,634 �.117 .056 �.133 .262 3.8 �.468, .203 �.318, .052
Team innovation 7 490 �.089 .061 �.101 .245 23.5 �.414, .213 �.308, .106
Independent rating 7 3,484 �.112 .058 �.127 .268 3.4 �.470, .215 �.329, .075

Task interdependence 4 977 .034 .023 .040 .182 17.7 �.193, .274 �.157, .237
Team innovation 4 130 .023 .022 .025 0 100.0 .025, .025 �.166, .216
Independent rating 4 977 .034 .023 .040 .182 17.7 �.193, .274 �.157, .237

Goal interdependence 5 1,174 .208 .021 .276 .161 20.4 .070, .482 .118, .434
Team innovation 5 222 .172 .016 .237 0 100.0 .237, .237 .097, .377
Independent rating 5 1,174 .208 .021 .276 .161 20.4 .070, .482 .118, .434

Note. k � number of studies; N � total sample size for all studies combined, based on number of individual participants for all analyses except for team
innovation, where it is based on number of teams; r � sample size weighted average observed correlation; S2r � sample size weighted observed variance
of correlations; � � average corrected correlation (corrected for sampling and measurement error in the predictor and criterion); SD� � standard deviation
of �; % VE � variance accounted for by artifacts; 80% CV � 10% lower and 90% upper limits of 80% credibility interval; 95% CI � 2.5% lower and
97.5% upper limits of 95% confidence interval.
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correlations were corrected for sampling error and measurement
error in both the predictor and criterion. In doing so we had to
choose between two types of meta-analyses: (a) correcting each
study individually for artifacts and (b) using artifact distributions.
For two reasons, we applied the first strategy: First, information on
predictor and criterion reliability was present in the majority of the

studies. The second and more important reason for individual
artifact corrections was that the studies comprised three different
types of criteria, which need to be treated differently. The first type
describes self-ratings of innovation, a case in which internal con-
sistency reliability values are adopted for correction. Type 2 con-
sists of independent ratings of innovation (i.e., peer or supervisor

Table 2
Meta-Analysis of the Relationships Between Process Variables and Innovation: Overall Analyses and Moderator Analyses by
Measurement Level and Measurement Method

Team-level
characteristics k N r S2r � SD� % VE 80% CV 95% CI

Support for innovation 39 15,604 .390 .027 .470 .193 6.6 .222, .717 .407, .533
Individual innovation 17 3,583 .219 .019 .261 .140 23.5 .082, .441 .185, .337
Team innovation 10 367 .488 .022 .581 .069 82.9 .492, .670 .477, .685
Self-rating 22 5,376 .385 .045 .455 .249 6.4 .136, .773 .348, .562
Independent rating 20 11,147 .396 .019 .482 .163 6.7 .274, .691 .408, .556
Objective measures 2 279 .343 .005 .371 0 100.0 .371, .371 .262, .480

Participative safety 37 23,146 .119 .029 .148 .204 5.4 �.113, .410 .080, .216
Individual innovation 17 7,000 .126 .008 .165 .091 31.6 .049, .281 .113, .217
Team innovation 15 2,168 .121 .029 .150 .177 24.9 �.076, .376 .047, .253
Self-rating 20 8,896 .279 .045 .341 .241 4.5 .033, .650 .233, .449
Independent rating 22 15,601 .078 .017 .096 .155 8.2 �.102, .295 .028, .164
Objective measures 3 12,084 .085 .006 .092 .084 3.9 �.016, .200 �.005, .189

Vision 17 4,638 .412 .051 .493 .284 4.4 .130, .856 .355, .631
Individual innovation 3 906 .131 .009 .150 .094 32.6 .029, .270 .020, .280
Team innovation 11 457 .377 .049 .435 .238 31.8 .130, .739 .265, .605
Self-rating 12 3,847 .451 .051 .527 .272 3.6 .179, .875 .370, .684

Independent rating 10 2,292 .323 .032 .392 .213 10.4 .120, .665 .253, .531
Objective measures 2 418 .170 .018 .179 .121 25.7 .024, .333 �.015, .373

Task orientation 18 4,688 .345 .061 .415 .285 5.0 .050, .780 .280, .550
Individual innovation 4 1,009 .055 .013 .067 .113 31.5 �.078, .212 �.067, .201
Team innovation 11 496 .382 .055 .453 .231 30.7 .157, .749 .289, .617
Self-rating 8 1,927 .403 .076 .485 .314 4.0 .083, .886 .263, .707
Independent rating 13 3,490 .354 .055 .435 .270 5.5 .089, .781 .284, .586
Objective measures 2 418 .268 0 .273 0 100.0 .273, .273 .252, .294

Cohesion 11 3,588 .252 .035 .307 .208 8.3 .042, .573 .179, .435
Individual innovation 4 1,188 .266 .016 .331 .132 20.3 .162, .500 .186, .476
Team innovation 5 336 .208 .016 .250 0 100.0 .250, .250 .129, .371
Self-rating 5 1,495 .460 .017 .513 .150 10.5 .321, .706 .374, .652
Independent rating 8 2,785 .157 .010 .192 .105 27.5 .058, .327 .107, .277

Internal communication 13 3,356 .289 .041 .358 .230 8.5 .064, .652 .228, .488
Individual innovation 2 228 .300 .005 .369 0 100.0 .369, .369 .251, .487
Team innovation 7 433 .264 .037 .327 .172 41.6 .106, .548 .160, .494
Self-rating 6 1,404 .517 .015 .590 .151 11.9 .398, .783 .462, .718
Independent rating 9 2,848 .210 .020 .261 .162 14.5 .054, .467 .147, .375

External communication 7 2,719 .381 .012 .475 .116 17.7 .326, .624 .380, .570
Individual innovation 2 457 .336 .015 .418 .126 25.0 .257, .579 .217, .619
Team innovation 4 200 .351 .013 .450 0 100.0 .450, .450. .310, .590
Self-rating 2 1,463 .460 .001 .558 .012 89.5 .542, .573 .507, .609
Independent rating 5 1,256 .289 .009 .361 .100 34.5 .233, .489 .252, .470

Task conflict 13 2,841 .055 .083 .067 .360 5.5 �.394, .527 �.134, .268
Individual innovation 2 636 �.067 .165 �.087 .510 1.9 �.740, .567 �.800, .627
Team innovation 9 302 �.019 .058 �.031 .209 53.5 �.299, .236 �.023, .170
Self-rating 5 1,148 �.111 .115 �.140 .423 3.7 �.681, .402 �.518, .238
Independent rating 8 1,693 .030 .053 .034 .283 8.9 �.329, .397 �.172, .240

Relationship conflict 6 1,304 �.073 .026 �.092 .182 17.6 �.325, .141 �.252, .068
Team innovation 2 70 .021 .012 .026 0 100.0 .026, .026 �.162, .214
Self-rating 4 775 �.136 .026 �.168 .181 19.0 �.399, .063 �.365, .029
Independent rating 2 529 .018 .012 .022 .111 32.6 �.120, .164 �.165, .209

Note. k � number of studies; N � total sample size for all studies combined, based on number of individual participants for all analyses except for team
innovation, where it is based on number of teams; r � sample size weighted average observed correlation; S2r � sample size weighted observed variance
of correlations; � � average corrected correlation (corrected for sampling and measurement error in the predictor and criterion); SD� � standard deviation
of �; % VE � variance accounted for by artifacts; 80% CV � 10% lower and 90% upper limits of 80% credibility interval; 95% CI � 2.5% lower and
97.5% upper limits of 95% confidence interval.
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ratings), a case in which interrater reliability is the suitable reli-
ability coefficient. Type 2 comprises objective measures of per-
formance (e.g., number of suggestions to a suggestion system,
number of patents), which can be assumed to be measured without
error variance, and hence no correction for measurement error was
made. Thus, following this distinction, studies were corrected
individually for artifacts, and the respective reliability coefficients
were adopted for the correction of measurement error in the
criterion. Unreported reliability coefficients were substituted with
the average reliability reported for the respective criterion type in
the overall sample: .85 for self-ratings (internal consistency) and
.78 for independent ratings (interrater reliability). In the case of
predictor reliability, most of the original studies reported internal
consistency reliabilities of the measures. Therefore, we used the
corresponding values to correct the observed correlations for at-
tenuation. Again, if reliability was not reported in the original
study, the average reliability of this particular measure reported in
other studies was substituted for the missing value. For objective
predictor measures (e.g., team size and team longevity), no cor-
rections for unreliability were made, as they can be assumed to be
perfectly measured.

With respect to corrections for sampling error and sample size,
weighted mean correlations were computed. However, some stud-
ies analyzed the relationship between team-level predictors and
innovation on the basis of the number of individual participants,
others on the number of teams (cf. discussion of measurement
level issues in the introduction). Mixing these two types of sample
sizes (number of participants and number of teams) in the meta-
analysis would produce incorrect results, because studies based on
number of teams would be weighted less and have lower impact on
the overall results than studies based on the number of individual
participants. Therefore, for the overall analyses, the individual
number of participants was looked up in primary studies and used
for meta-analytic corrections in those studies originally reporting
the number of teams as sample size. However, in the moderator
analysis by measurement level we differentiated between studies
measuring innovation at the individual and at the team level. Here,
for the subgroup analyses, number of participants was used as total
sample size for individual innovation, whereas number of teams
was used at the team level.

Apart from corrected correlations and their standard deviation,
we report 80% credibility as well as 95% confidence intervals,
because both convey important but different information (Hunter
& Schmidt, 2004; Judge, Colbert, & Ilies, 2004; Whitener, 1990).
Credibility intervals indicate whether the corrected correlation can
be generalized or whether it is situation specific (i.e., whether it
varies between different organizational settings). Thus, this inter-
val conveys information on the variability of individual correla-
tions. From the width of the credibility interval, it can be inferred
whether moderators are operating. In the case of both positive and
negative mean corrected correlations (�), generalizability can be
inferred if the credibility interval does not include zero. In contrast,
the confidence interval is not about the variability of individual
correlations, but it informs us about the accuracy of the mean
corrected correlation and can be used as a significance test. If
the confidence interval does not include zero, the mean corrected
correlation is considered to be significant. As we computed
95% confidence intervals, a confidence interval that does not
include zero indicates that the corrected correlation is significant at

a level of p � .05 (two-tailed). For moderator analyses, nonover-
lapping confidence intervals indicate that mean corrected correla-
tions are significantly different from each other. Nonoverlapping
confidence intervals are a sufficient but not a necessary condition.
Thus, even if confidence intervals overlap, values can still be
significantly different from one another (for interpretation of con-
fidence intervals, see Cumming & Finch, 2005).

To detect whether moderating influences might exist, we thus
inspected the credibility intervals. In addition, we applied the 75%
rule of thumb suggested by Hunter and Schmidt (2004), according
to which a search for moderators is warranted if less than 75% of
the observed variance in observed correlations can be explained by
artifacts.

Results

Overall Relationships Between Team-Level
Characteristics and Innovation

Regarding input variables (see Table 1), we hypothesized pos-
itive relationships between job-relevant diversity (H1a), task and
goal interdependence (H2a, H2b), team size (H3), and innovation,
and a negative relationship between background diversity (H1b),
team longevity (H4), and innovation. Small (Cohen, 1988) but
significant positive mean corrected correlations emerged for team
size (� � .172), job-relevant diversity (� � .155), and goal
interdependence (� � .276). Mean corrected correlations were
insignificant for team longevity (� � .020) and task interdepen-
dence (� � .040), whereas background diversity displayed a small
negative, yet nonsignificant, relationship with innovation (� �
�.133). Except for goal interdependence, all credibility intervals
included zero. Consequently, relationships varied considerably
between original studies that included negative and positive rela-
tionships with innovation, indicating that validity does not gener-
alize across different settings and situations. Taking a conservative
approach, we thus cannot unreservedly conclude that our Hypoth-
eses 1 to 4 have been supported. Although the corrected correla-
tions point in the hypothesized direction, effect sizes are small and
do not display validity generalization. An exception is goal inter-
dependence (H2b), which displayed a significant positive relation-
ship with innovation and for which validity generalization was
confirmed.

With regard to process variables, we hypothesized positive
corrected correlations with innovation for vision (H5), participa-
tive safety (H6), support for innovation (H7), task orientation (H8),
cohesion (H9), internal and external communication (H10a,
H10b), and task conflict (H11a), and a negative correlation for
relationship conflict (H11b). Results for team processes are indi-
cated in Table 2. Overall, team process variables were strongly
linked to overall measures of innovation. Strongest corrected cor-
relations emerged for vision (� � .493), external communication
(� � .475), support for innovation (� � .470), and task orientation
(� � .415). Furthermore, internal communication (� � .358) as
well as cohesion (� � .307) displayed considerable relationships
with innovation. Those correlations can be evaluated as medium to
strong effects (Cohen, 1988) and thus support Hypotheses 5, 7, 8,
9, and 10. Confidence as well as credibility intervals excluded
zero, showing that the corrected correlations were significant and
that the relationships were generalizable. In contrast, participative
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safety displayed only a weak, nongeneralizable positive correlation
(� � .148) with innovation. Mean corrected correlations for task
and relationship conflict were low (� � .067 and � � �.092,
respectively). Confidence as well as credibility intervals included
zero, indicating that mean corrected correlations were not signif-
icant and that correlations showed considerable variability in mag-
nitude and direction. Hypotheses 6 and 11 thus could not be
supported.

Overall, percentages of variance accounted for by artifacts were
extremely low, ranging between 3.8% and 29.5%; they came
nowhere near 75%, which according to Hunter and Schmidt
(2004)’s rule of thumb is the critical value indicative of potential
moderator effects. Therefore, we proceeded to investigate whether
measurement level and measurement method moderate the rela-
tionships between team characteristics and innovation.

Moderator Analyses

Measurement level. To conduct the moderator analysis by
measurement level, we coded the studies as to whether they
pertained to the individual or the team level of analysis. Studies
measuring team structural variables and individual perceptions of
team processes and linking them to measures of individual inno-
vativeness fell into the first category, individual innovation (Type
3). Studies measuring team processes and structure as well as
innovation at the level of the work team were coded at the team
level (Type 2). Only studies that could unequivocally be attributed
to one of these two categories were included in this subgroup
analysis. Thus, only studies aggregating individual perceptions of
team variables to the team level at the predictor side and measuring
team innovation at the criterion side were included. It is important
to note that subgroup analyses of individual innovation are based
on number of participants as sample size, and subgroup analyses of
team innovation are based on number of work teams as sample
size.

Results confirm that measurement level moderates the relation-
ship between team input and process variables on the one hand and
innovation on the other hand. Correlations with innovation were
considerably stronger if innovation was measured at the team level
compared with the individual level. In the case of support for
innovation, task orientation, and vision, these differences were
sizeable in magnitude and confidence intervals were not overlap-
ping, or were only marginally so. However, in the case of partic-
ipative safety, cohesion, internal communication, and task conflict,
relationships with individual and team innovation were compara-
ble, and confidence intervals overlapped considerably. For all team
process variables, the percentage of variance accounted for by
artifacts was notably higher in the subgroups compared with the
overall groups. This confirms that measurement level does indeed
moderate the relationship between team processes and innovation.
For input variables, a differentiation between individual innovation
and team innovation could only be conducted for team size, due to
the limited number of primary studies. This moderator analysis
revealed that team size displayed a positive relationship with team
innovation (� � .259) and a slightly negative with individual
innovation (� � �.101). Although no distinction between team
and individual innovation could be made for the other input
variables, the results of the subgroup analyses for team innovation
can be compared with the overall analyses (Table 1). In the case of

job-relevant diversity, this comparison reveals a higher relation-
ship between job-relevant diversity and innovation (� � .240) if
we include in the analysis only those studies that aggregate data
appropriately at the team level of analysis. This finding further
supports Hypothesis 1a, suggesting an overall positive relationship
between job-relevant diversity and innovation.

Measurement method. Furthermore, we tested whether mea-
surement method moderates the relationship between team input
and process variables and innovation. For all process dimensions
except for support for innovation, predictor–criterion relations
were considerably stronger if self-report measures had been used
in contrast to independent ratings or objective criteria of innova-
tion. With regard to objective criteria of innovation, it is important
to note that the number of studies (k) included in this category is
relatively low. Consequently, results should be interpreted with
some caution. In the case of participative safety, cohesion, and
internal and external communication, the differences were substan-
tial and significant. Interesting findings emerged for the input
variables, team size, longevity, and job-relevant diversity. Self-
ratings were negatively related to innovation, whereas independent
ratings had a positive sign.

Discussion

This article reports a quantitative summary of three decades of
primary studies into direct relations between team characteristics
and team processes and innovation using robust procedures within
meta-analysis. Two classes of antecedent variables—input and
process variables—and methodological moderator variables were
considered. Key findings from this quantitative summary are pre-
sented in Table 3 on each of the 11 hypotheses specified earlier in
this article. In overview, three centrally important findings emerge.
First, team process variables display substantial and generalizable
relationships with innovation. External and internal communica-
tion, vision, support for innovation, task orientation, and cohesion
are especially conducive to innovation—�s are in the range of .3 to
.5, and are thus substantial mean effect sizes. Second, team input
variables display only relatively small and variable relationships
with innovation—�s are in the range of only .1 to .2 or lower.
Nevertheless, we can conclude that goal interdependence, job-
relevant diversity, and team size are somewhat conducive to team
innovation (with �s of around .2). Third, these main relationships
are moderated by measurement level and measurement method.
Relationships between team process variables and innovation are
stronger for team than individual innovation. Further, relationships
are considerably stronger if self-ratings of innovation are em-
ployed, compared with independent ratings or objective measures
of innovation. We now consider the implications of these findings
for our understanding of innovation predictors within work teams,
for future directions for team-level innovation research, and for
pragmatic attempts to facilitate creativity and innovation in work
teams.

Team Input Variables: Team Composition and Structure

Goal interdependence was found to be the most influential team
structural variable for innovation in the workplace (� � .276). This
finding underlines the importance of common team goals, and it is
in line with our finding on the strong link between the team
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process dimension of vision, describing the commitment of team
members to superordinate team goals, and innovation (see also
West, 2002). The way in which team goals are designed influences
the interaction among team members—whether they cooperate or
compete, help or hinder each other (Stanne, Johnson, & Johnson,
1999). Goal interdependence can be achieved by providing collec-
tive rather than individual goals, providing group feedback, and
linking performance evaluations and rewards to those team goals
(Van der Vegt & Van de Vliert, 2002; Wageman, 1995). The
positive influence of goal interdependence on innovation might be
due to motivational effects and enhanced communication and
cooperation within the team (Campion, Papper, & Medsker, 1996).
In contrast, task interdependence is neither consistently nor sig-
nificantly related to innovation. Nevertheless, we should not dis-
card this concept prematurely. As only a few studies have inves-
tigated the role of interdependence on innovative work behavior,
more research is certainly warranted to clarify the underlying
processes of these relationships. Furthermore, task and goal inter-
dependence might exert an interactive effect on team innovation
similar to the effect that has been shown for team performance
(Saavedra et al., 1993; Wageman, 1995).

With respect to diversity, a slight negative relationship between
background diversity and innovation emerged (� � �.133). In
contrast, job-relevant diversity displayed a slight positive relation-
ship with innovation in the overall analysis (� � .155), substanti-
ating the contention that diversity with regard to job-related at-
tributes has a greater impact on performance than diversity with
regard to less job-related attributes (Pelled et al., 1999). The
difference between job-relevant and background diversity became
even more clear in the moderator analysis by measurement level:
If we considered only those studies that adhered to rigorous
team-level designs, job-relevant diversity yielded a moderate cor-

rected mean correlation of .24. Thus, our findings confirm the
importance of differentiating between job-relevant and back-
ground diversity (Pelled, 1996; Pelled et al., 1999) for understand-
ing the link between diversity and innovation. The two kinds of
diversity displayed differential relationships with the innovative
performance of teams, not only in size but also in the direction of
effects. These findings do not concur with the findings of previous
meta-analyses that investigated the link between more or less
job-related diversity and general team performance (Stewart, 2006;
Webber & Donahue, 2001), thus vindicating our decision to hy-
pothesize innovation-specific effects for the present meta-analytic
effort. In both meta-analyses on general team performance, the two
types of diversity did not display differential relationships with
performance, and the relationships between both types of diversity
with performance were about zero. This exemplifies the need to
differentiate carefully between different aspects of team perfor-
mance: Whereas both types of diversity do not seem to play an
important role for general team performance, job-relevant diversity
does seem to be conducive to innovation, especially at the team
level of analysis. However, remaining gaps in our understanding of
the link between job-relevant diversity and innovation are only too
evident: Is diversity a proximal or a more distal predictor of
innovation? Is the relationship truly linear or possibly curvilinear?
What is the role of potential moderators like team longevity or
cohesion? All of these issues warrant further research attention.
Possibly job-relevant diversity is more strongly related to innova-
tion in teams with a higher team tenure, which allows them to
agree on team norms, align their working styles, and overcome
coordination and cooperation problems. In a similar vein, there
might be a stronger positive link between job-relevant diversity
and innovation under conditions of high cohesion and the exis-
tence of shared mental models (Bledow et al., 2009; Kozlowski &

Table 3
Overview of Hypotheses and Key Meta-Analytic Findings

Variable Hypothesis

Hypothesized direction
of relationship with

innovation

Mean overall corrected
correlation with
innovation (�)

Significance
of �

Validity
generalization

Input variables: Team composition and structure
Job-relevant diversity H1a � .155 yes no
Background diversity H1b � �.133 no no
Task interdependence H2a � .040 no no
Goal interdependence H2b � .276 yes yes
Team size H3 � .172 yes no
Team longevity H4 � .020 no no

Team process variables
Vision H5 � .493 yes yes
Participative safety H6 � .148 yes no
Support for innovation H7 � .470 yes yes
Task orientation H8 � .415 yes yes
Cohesion H9 � .307 yes yes
Internal communication H10a � .358 yes yes
External communication H10b � .475 yes yes
Task conflict H11a � .067 no no
Relationship conflict H11b � �.092 no no

Moderating influences
Measurement level Team innovation vs. individual innovation
Measurement method Self-ratings, independent ratings vs. objective measures

Note. Significance of � is inferred if confidence intervals do not include zero; validity generalization is inferred if credibility intervals do not include zero.
H � hypothesis.
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Bell, 2003). Furthermore, leadership could play an important role
in deploying the potential of job-relevant diversity to stir up
innovation by sensitizing team members to their different kinds of
knowledge, skills, and abilities, and by helping them to value and
use their different viewpoints and engage in elaboration and inte-
gration of opposing viewpoints.

With regard to team size and team longevity, findings of the
overall analysis were inconclusive: Corrected mean correlations
were low (� � .172 and .020), and the credibility interval included
zero, indicating nongeneralizability of these effect sizes. However,
moderator analyses helped to resolve and explain these inconsis-
tent findings present in primary studies. For team size, the mod-
erator analysis by measurement level revealed that team size
displayed a positive significant relationship with team innovation
but a slight negative relationship with individual innovation. These
findings match arguments presented around team size: Tendencies
to engage in social loafing and free-riding are supposed to be
elevated in larger teams (Gooding & Wagner, 1985). If team
members engage in social loafing, they reduce their individual
effort, which should thus lead to reduced levels of individual
innovation. On the other hand, an increased team size with its
associated variety of relevant knowledge, skills, and abilities has
been argued to be particularly important for teams that have to
fulfill difficult tasks (Stewart, 2006). Developing new products,
suggesting new processes and procedures, and implementing them
at work can be considered a complex team task. Consequently,
larger team sizes and the associated multitude of skills and knowl-
edge benefit innovation at the team level. Team longevity dis-
played a mean corrected correlation of near zero (� � .020) and a
large credibility and confidence interval in the overall analysis.
However, our moderator analysis revealed that the variability of
effect sizes is to a large extent due to differences in measurement
methods: Although the corrected correlation with innovation is
negative and significant in the case of self-ratings (� � �.366), it
is positive (� � .133) in the case of independent ratings of
innovation. Negative relationships between team longevity and
innovation might thus be partly attributed to common method or
perception bias. Obviously, team longevity not only has the sug-
gested negative effects on innovation but also might have positive
consequences. Team longevity could contribute to team cohesive-
ness and thereby to innovation (King & Anderson, 1990).

Team Processes

Overall, it can be concluded that team process variables display
stronger links with innovation than input variables. Vision (� �
.493), external communication (� � .475), support for innovation
(� � .470), task orientation (� � .415), and internal communica-
tion (� � .358) emerged especially clearly as the most powerful
agents of innovative work behavior. The relationships between
these variables and innovation were positive in direction, sizeable
in magnitude, and significant, and displayed validity generaliza-
tion. These findings thus lend support to theories proposing these
relationships, such as the theory of team adaptation (Burke et al.,
2006) and the theory of team innovation (West & Anderson,
1996). Management representatives and team leaders should con-
sequently strive to provide their teams with clearly stated, vision-
ary, and motivating higher order goals, provide high norms and
support for innovative endeavors, and enhance team members’

commitment to excellence by encouraging them to mutually mon-
itor each other’s performance and engage in constructive feedback.
Communication—internally and externally—was introduced as a
source of innovation over a quarter of a century ago (Visart, 1979).
Our findings confirm that communication, especially with individ-
uals outside one’s own team, is a crucial element in fostering
innovation in the workplace. If individuals maintain social rela-
tions with people outside their core work team, they are more
likely to be exposed to new kinds of information and diverse
viewpoints and thus generate fresh ideas. When various team
members keep up relationships with different individuals or groups
outside their team, the domain-relevant and procedural knowledge
base of the whole team can be increased considerably, which in
turn should enhance their ability to generate, test, and implement
new solutions. Our findings also lend support to the propositions
presented by Perry-Smith and Shalley (2003). Perry-Smith and
Shalley divided social relationships into strong and weak ties
(characterized by different amounts of interaction, emotional in-
tensity, and reciprocity) and presented several arguments as to why
weak ties should be better for creativity: Weak ties are more likely
to be nonredundant and thereby give access to diverse information;
they are more likely to connect people with different backgrounds
and different perspectives and are less susceptible to group pres-
sure and false consensus. Weak ties are probably more frequent
with people outside one’s own team, whereas internal team mem-
bers are more likely to have stronger ties.

Interestingly, participative safety displayed only a weak rela-
tionship with innovation (� � .148). This might be due to the
intragroup safety component of participative safety. If team mem-
bers are highly committed to maintaining a nonthreatening atmo-
sphere and a positive affective tone, they might be afraid of
conflict and shy away from criticizing each others’ ideas. Intra-
group safety might therefore enhance social pressure, hinder au-
tonomous thinking, and lead to conformity and groupthink (Janis,
1972), and this might well explain the low correlation between
participative safety and innovation.

With regard to task and relationship conflict, our findings mirror
the inconclusiveness of the research literature. Overall, the cor-
rected correlation is slightly positive for task conflict (� � .067)
and slightly negative for relationship conflict (� � �.092), but
because credibility and confidence intervals include zero, those
corrected correlations cannot be interpreted as an indicator of a
generalizable main relationship between conflict and innovation.
They clearly indicate that correlations in primary studies differ
substantially in magnitude and direction. Especially for task con-
flict, primary studies report both negative and positive relation-
ships with innovation. Apart from the expected positive effects of
task conflict, there might thus be a downside to conflict, in that it
might undermine effective group functioning (Kratzer et al., 2006;
Lovelace et al., 2001). In a critical review of the conflict literature,
De Dreu (2008) contended that conflict might serve positive func-
tions only under very specific circumstances. Future studies should
thus focus on exploring these contingencies under which task
conflict helps or hinders innovation in the workplace. Some re-
searchers have already started with this endeavor: It has been
shown that intrateam disagreement affects innovation differently at
different stages of the innovation process (Kratzer et al., 2006) and
that the effect of task disagreement depends on the extent to which
team members feel free to express doubts (Lovelace et al., 2001).
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Furthermore, it has been suggested that the relationship between
task conflict and innovation follows an inverted U-shape (Ander-
son et al., 2004; De Dreu, 2006), with moderate levels of conflict
being conducive to creative problem solving.

Measurement Level and Measurement Method
as Moderators

After analyzing main relationships between team input and
process variables and innovation, we proceeded to test whether
measurement level and measurement method moderate those over-
all relationships. To guide these analyses, we introduced the con-
cept of Type 1, Type 2, and Type 3 research designs in the
innovation literature. Results confirmed that the relationship be-
tween team input and process variables and innovation depends on
measurement level: Support for innovation, vision, task orienta-
tion, and external communication showed considerably stronger
relationships with team innovation (Type 2 design) compared with
individual innovation (Type 3 design). Thus, team members’ per-
ceptions of team processes affect the innovativeness of the whole
team more than the innovativeness of individual team members.
This finding suggests that predictor variables conceptually an-
chored at the team level are more strongly related to the criterion—
innovation—if this is also measured and statistically treated at the
team level of analysis. Our findings provide a quantification of the
consequences of any incongruence between level of theory, level
of measurement, and level of statistical analyses, and thereby
provide strong empirical evidence for claims to carefully match
these dimensions (Klein, Dansereau, & Hall, 1994). We believe
that this is the first contribution to have done so concerning the
diverse and growing innovation literatures and that issues of levels
of analysis require far greater attention and careful treatment in
future innovation studies.

The second moderator we investigated was the type of criterion
measure. Self-ratings of innovation displayed substantially higher
effect sizes than independent ratings or objective criteria for all
team process variables. Two major conclusions can be drawn from
this: First, even if independent ratings or objective criteria serve to
measure the criterion, support for innovation, vision, task orienta-
tion, cohesion, and internal and external communication are pow-
erful predictors of innovation. However, the results provide a
simple illustration of the overestimation of effect sizes if single-
source, mono-method, self-report data are used. The problems
associated with self-report data and the susceptibility to response
biases on the one hand and the problem of common method
variance on the other hand are well documented (Podsakoff et al.,
2003; Schmitt, 1994). As the majority of past published studies
have relied upon self-reports of both predictor and outcome vari-
ables in innovation research, it is clear that these findings have
considerably overestimated the effect sizes between team-level
variables and innovativeness. This is a fundamental misunder-
standing in our knowledge base. The findings presented in the
present meta-analysis thus provide quantitative estimates of the
likely effects of the limitations of such methodological shortcom-
ings. Our findings are unambiguous in this regard; if team pro-
cesses are assessed by the very same individuals who evaluate
their own innovativeness, this almost inevitably leads to an over-
estimate of effect sizes. Although peer and supervisor ratings or
objective measures are also far from being perfectly reliable and

valid criterion measures (Howard, 1994), it is likely that greater
reliance can be placed upon these measures than on self-reports.
Innovation researchers should therefore switch their design orien-
tations away from overly simplistic self-report designs toward the
incorporation of independent and objective outcome measures in
this domain (see also Anderson et al., 2004).

Implications for Practice

What implications for practice and the management of innova-
tion in organizations arise from our series of findings? Interven-
tions should focus on providing the group with high norms for
innovation and creating a climate that is open to change and error
friendly. To maintain high standards of task performance, team
members as well as team leaders and higher management have to
find a balance in truly supporting each other in developing and
implementing new ideas and at the same time monitoring and
critically appraising each other. Supervisors and team leaders
should strive to provide the team with clearly stated, shared, and
visionary goals. To ensure that team members cooperate and
collaborate in working on those superordinate goals, team mem-
bers should be interdependent in reaching their personal goals.
This can be achieved by linking the provision of feedback and
personal incentives to the accomplishment of group rather than
individual goals. Finally, every effort should be made to enhance
communication both internally and externally by analyzing the
communication flow within the team and with stakeholders outside
the team and by supporting the building of networks with other
teams, departments, and even organizations.

Limitations

Although we believe that the present meta-analytic findings
contribute to the innovation literature, some limitations should be
considered in drawing conclusions from our results. First, some
analyses are based on a comparatively small number of studies,
especially in the subgroup analyses (e.g., objective measures of
innovation). Although we acknowledge that estimates of the mean
effect size are more accurate if based on a large number of original
studies, even small meta-analyses provide meaningful and reliable
insights into relations between variables (cf. Schmidt, Hunter,
Pearlman, & Hirsh, 1985, p. 749). Moreover, the fact that we
identified variables that are allotted only a small number of studies
(k) also provides valuable insights into the state of the art of
innovation research. A simple inspection of the number of studies
per category in Tables 1 and 2 provides a valuable overview of
which team-level variables deserve more attention in future studies
of innovation. Second, we could not conduct complete moderator
analyses for all 15 variables under investigation. Objective mea-
sures of innovative performance were used in only a minority of
studies. This also points to important demands for future research:
We should set higher standards for the use of criterion methods
within innovation research. We therefore strongly recommend
complementing self-report measures of innovation with ratings by
independent judges and objective criteria to be able to assess and
understand the biases associated with the different data sources.

Conclusion

To our knowledge, this is the first comprehensive meta-analysis
of team-level antecedents of innovation to have appeared in the
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literature. Our sample of independent studies spans a 30-year
period and is as comprehensive as it was feasible to achieve,
including a number of unpublished studies, studies from a wide
range of countries, and primary studies published in languages
other than English. We were able to identify a set of team-level
variables that display strong and generalizable relationships with
innovation: vision, external communication, support for innova-
tion, task orientation, internal communication, cohesion, and goal
interdependence. As validity generalization was supported for all
these variables, they can thus be expected to display distinct
positive relationships with innovation, regardless of specific con-
text characteristics. Our quantitative integration also revealed
which variables do not display validity generalization. Obviously,
it appears that these variables matter in some conditions but not in
others. This finding is critical with regard to future creativity and
innovation research, as it points to the need to focus on contin-
gency models and to explore boundary conditions, moderator
variables, and potential curvilinear effects within innovation pro-
cesses and outcomes. Thus, in quantitatively summarizing over 30
years of primary studies at the individual and team levels of
analysis, these findings will permit theory building and directions
for future research to be based upon these key summary findings.
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