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STRUCTURAL INTERDEPENDENCE WITHIN TOP
MANAGEMENT TEAMS: A KEY MODERATOR
OF UPPER ECHELONS PREDICTIONS

DONALD C. HAMBRICK,* STEPHEN E. HUMPHREY, and ABHINAV GUPTA

Department of Management & Organization, Smeal College of Business, The
Pennsylvania State University, University Park, Pennsylvania, U.S.A.

Studies of the effects of top management team (TMT) composition on organizational outcomes
have yielded mixed and confusing results. A possible breakthrough resides in the reality that TMTs
vary in how they are fundamentally structured. Some are structured such that members operate
independently of each other, while others are set up such that roles are highly interdependent.
We examine the potential for three facets of structural interdependence—horizontal, vertical,
and reward interdependence—to resolve ambiguities regarding effects of TMT heterogeneity.
Based on a sample of TMTs in technology firms, we find that the three facets of structural
interdependence are potent moderators of two classic predictions: the positive association
between TMT heterogeneity and member departures, and between TMT heterogeneity and firm
performance. Copyright © 2014 John Wiley & Sons, Ltd.

INTRODUCTION

Researchers have devoted great effort to examining
the attributes of top management teams (TMTs)
and their effects on organizational strategy and
performance. Within this stream, the prevailing idea
has been that TMT composition, especially TMT
heterogeneity (or diversity of member attributes),
influences proximal team processes, such as
conflict, as well as more distal organizational
outcomes, such as innovation and profitability
(Carpenter, 2002; Simons, Pelled, and Smith, 1999;
Smith et al., 1994).

Although this large body of research has yielded
some recurrent patterns (summarized in Finkelstein,
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Hambrick, and Cannella, 2009), for the most part
it has not provided cumulative insights. Indeed,
findings have been mixed and confusing.

A possible breakthrough, however, resides in the
reality that TMTs vary widely in how they are
fundamentally structured. At the extremes, some
are structured such that members operate largely
independently and hold little salience for each other,
whereas others are structured such that executives’
roles and responsibilities are highly interdependent.
Clearly, TMT heterogeneity will only affect TMT
processes to the extent that members deal with
or affect each other. Given that prior studies have
rarely acknowledged, much less controlled for the
pivotal role of interdependence, it is not surprising
that findings have been inconsistent.

Barrick, Bradley, and Colbert (2007) intro-
duced the concept of interdependence to the TMT
literature, but stopped short of considering the
origins, or determinants, of TMT interdependence.
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Building on the premise that interdependence
arises primarily from role arrangements (Thomp-
son, 1967; Wageman, 1995), we examine the
structural origins of TMT interdependence (or
“structural interdependence” for ease of exposi-
tion), defined as the degree to which roles and
administrative mechanisms are arranged such
that members of an executive group affect each
other. Drawing from prior literature, we specify
three distinct facets of structural interdependence.
Horizontal interdependence is the degree to which
members’ tasks and responsibilities bear on each
other. Vertical interdependence is the degree to
which members are hierarchical peers (recognizing
that some TMTs include individuals of varying
ranks). Reward interdependence is the degree to
which members receive payoffs for collective
accomplishment. As we argue and empirically
show, TMT interdependence is not a unidimen-
sional construct that can be captured by any single
team attribute.

We anticipate that the three facets of structural
interdependence will prove to be key moderators in
resolving a host of ambiguities regarding the effects
of TMT heterogeneity (and of TMT composition
more generally). As an initial empirical demonstra-
tion, however, we examine a single form of TMT
heterogeneity: tenure heterogeneity, which has been
the most common form of diversity studied by TMT
scholars. First, we examine the association between
TMT tenure heterogeneity and member turnover.
We start with the same baseline hypothesis as in
the classic study by Wagner, Pfeffer, and O’Reilly
(1984): tenure heterogeneity will cause high rates of
TMT member departures (due to unobserved con-
flict). When we examine the main effect of het-
erogeneity on departures, we find no association.
But when the three facets of interdependence are
included as moderators, all three interaction terms
are significantly positive. Second, we examine the
effect of TMT tenure heterogeneity on firm per-
formance. In dynamic industries, such as we sam-
ple, this relationship is commonly hypothesized to
be positive (as heterogeneity engenders group cre-
ativity and innovation), but prior results have been
decidedly mixed. Here again, when we examine the
main effect of tenure heterogeneity on performance,
we find no link. But when we add the three elements
of structural interdependence as moderators, two of
the three interactive effects are strongly positive. In
sum, we show that the three elements of structural
interdependence—horizontal, vertical, and reward

interdependence—hold great potential for clarify-
ing a host of TMT-related phenomena.

Although it would be ideal to gather primary
survey data on interdependence, we will show that
just a few archival indicators of TMT structural
arrangements are extremely powerful in clarifying
otherwise ambiguous predictions about the effects
of TMT composition. In light of the great difficulty
in obtaining survey data on TMT conditions and
processes, researchers understandably have relied
on archival indicators; our ideas, measures, and
findings will allow such research, which has largely
stalled, to advance appreciably once again.

STRUCTURAL ORIGINS
OF INTERDEPENDENCE

Hambrick and Mason’s (1984) upper echelons per-
spective, which emphasizes the role of TMTs
in shaping organizational outcomes, provides a
complement to the typical focus of leadership
research on individual executives. The central logic
of upper echelons theory is that executives per-
ceive situations and alternatives through individu-
alized lenses shaped by their personal attributes,
including both observable (such as professional
experiences and demography) and unobservable
characteristics (such as values and personalities)
(Hambrick, 2007). Extending this logic to TMTs
produces an additional social element because of
the potential for dynamics within teams. As such,
the typical theoretical model is as follows: the
composition of a TMT affects its internal pro-
cesses, which in turn affect its decisions and other
outcomes.

Within the large body of research on TMT com-
position, team heterogeneity has been a central con-
struct. Following work by small-groups researchers
(e.g., Hoffman and Maier, 1961; Tajfel and Turner,
1979), indicating that diversity engenders conflict
and tension on one hand, but ferment and creativ-
ity on the other, TMT scholars have been keenly
interested in the implications of group dispersion
for an array of outcomes. The results from dozens of
such studies, however, have been mixed and confus-
ing (summarized in Finkelstein et al., 2009), rais-
ing legitimate concerns about the general viability
of this research domain (Priem, Lyon, and Dess,
1999). Instead of giving up, perhaps it is time to
reconsider the basic contours of TMTs.

An implicit assumption of most research on TMT
heterogeneity is that executive groups collectively
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shape their companies’ strategic decisions, perhaps
even regularly convening around conference tables
to discuss and decide relevant issues. After all, het-
erogeneity can only be expected to affect social pro-
cesses to the extent that members have periodic and
significant dealings with each other. And hetero-
geneity can only influence more distal outcomes,
such as company innovation or strategic boldness,
to the extent that group processes somehow give rise
to such outcomes. But it is well known that TMTs
vary greatly in the degree to which they are struc-
tured, or set up, to operate or think of themselves as
social entities.

The concept of interdependence—or the
degree to which units or individuals affect each
other—has long standing in the administrative
sciences (Thompson, 1967; Wageman, 1995), but
its importance for theory and research on TMTs
has only recently been introduced (Barrick et al.,
2007). The origins of TMT interdependence, how-
ever, have yet to be considered. When small-groups
researchers manipulate interdependence in their
experiments, they usually do so by varying struc-
tural conditions: the basic nature of the task, rules
about solo vs. group work, or individual vs. group
reward criteria (e.g., Saavedra, Earley, and Van
Dyne, 1993). Accordingly, we consider a TMT’s
structural arrangements to be a primary basis for
interdependence. Structure may not fully determine
TMT interdependence, but it sets the basic contours
of a team, greatly shaping the degree to which
members affect each other.1

A TMT’s structure has multiple elements that can
determine the group’s degree of interdependence.
Here, we draw on theories of structuration (Burns
and Stalker, 1961; Deutsch, 1949) to articulate three
of the critical facets of team structure (Johnson
et al., 2006) that shape interdependence: horizontal,
vertical, and reward interdependence.

Horizontal interdependence is the degree to
which roles are arranged such that the actions
and effectiveness of peers affect each other. Of
particular relevance in the TMT context is the
distinction between a divisional and a functional

1 Interdependence is distinct from the actual processes
TMTs engage in as a result of their interdependence. For
instance, if interdependence is high, teams might meet often,
share a great deal of information, and engage in collective
decision-making—attributes that Hambrick (1994) referred to as
“behavioral integration.” Similarly, interdependence is distinct
from “social integration,” or the degree to which members enjoy
and take pride in the team (Smith et al., 1994).

structure. With a divisional structure, several TMT
members—by design—have self-contained auton-
omy (Hill and Hoskisson, 1987), requiring minimal
interactions with peers. With a functional structure,
in contrast, every executive is responsible for only
a piece of the firm’s value-creation process, in a
way that hinges on the behaviors and effectiveness
of essentially all fellow executives. The greater the
horizontal interdependence, the more that TMT
members are influenced by each other’s actions and
attributes, and thus the more that heterogeneity will
influence social processes and outcomes.

Vertical interdependence refers to the degree to
which members are peers, as opposed to hierarchi-
cally disparate. The implied image of a TMT is a
CEO and a set of direct reports with the same hier-
archical stature, say all with the title of executive
vice president. In these cases, we can readily envi-
sion a great sense of peer salience. But consider how
this quality diminishes if some of the CEO’s direct
reports are executive vice presidents but others are
senior vice presidents, or even plain vice presidents.
Because rank designations typically carry signifi-
cance, such title variations convey that the TMT
has a pecking order, possibly a distinct inner and
outer circle. Or consider the common instance in
which a chief operating officer (COO) is present. In
this case, some TMT members report directly to the
CEO, but others report to the COO, almost amount-
ing to two teams in one (Hambrick and Cannella,
2004). When hierarchical distinctions are minimal,
members will think of each other as part of the same
social and task entity; when hierarchical gradations
are elongated, members will hold less salience for
each other. The greater the vertical interdependence,
the more that TMT members will view each other as
fellow group members, the more that their actions
and attributes will hold significance for each other,
and thus the more that group heterogeneity will
influence social processes and outcomes.

Reward interdependence is the degree to which
members receive payoffs for firm (or group)
performance rather than subunit or individual
performance. As a key form of interdependence
(Wageman, 1995), shared-fate rewards have been
discussed comprehensively by executive com-
pensation scholars (Devers et al., 2007). In some
companies, bonuses are largely based on firm per-
formance, rising and falling for everyone in unison;
in other companies, bonuses are primarily based
on subunit performance, with executives receiving
widely differing payoffs in a given year. Also
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contributing to a shared-fate perspective, some
firms pay their executives largely with restricted
stock and stock options, which causes executives
to be mindful of the effectiveness of all their fellow
team members. The greater the reward interdepen-
dence, the more that TMT members will be alert
to each other’s actions and attributes, and thus the
more that group heterogeneity will influence social
processes and outcomes.

In sum, we anticipate that each of these three
forms of structural interdependence will moderate
essentially any relationship between TMT hetero-
geneity and team processes or outcomes. Namely,
TMT heterogeneity will matter, or have an effect, in
proportion to the presence of (1) horizontal, (2) ver-
tical, and (3) reward interdependence. When these
forms of interdependence are minimal (or even
absent), an executive group is less of a meaning-
ful social entity; heterogeneity, in turn, will be less
consequential. Thus, we see these three facets of
interdependence as moderating the basic strength of
relationships between TMT heterogeneity and vari-
ous outcomes.

It is interesting to consider the possible interrela-
tionships and joint effects of the three facets of inter-
dependence. At this early point in our theorizing, we
see little reason to expect the three forms of inter-
dependence to covary, as they each tap somewhat
different TMT conditions. Similarly, we anticipate
that each form exerts its own moderating effect, and
that combinations do not yield patterns that differ
from the simple additive effects of the three. Still, in
our empirical analysis, we will be alert to the possi-
bilities of covariation.

ILLUSTRATIVE IMPLICATIONS:
INTERDEPENDENCE MODERATES
THE EFFECTS OF TMT TENURE
HETEROGENEITY

As an empirical demonstration of the importance
of horizontal, vertical, and reward interdependence
as moderators of the effects of TMT diversity, we
focus specifically on the dimension of heterogeneity
that has been most prevalent in empirical research
on TMTs: tenure heterogeneity, or the degree to
which TMT members have spent widely varying
amounts of time in their companies.2 Dating at least

2 Among the nine most highly cited empirical papers on TMT
heterogeneity (those with over 200 citations in Google Scholar),

to Wagner et al. (1984), scholars have had consider-
able interest in the implications of TMT tenure het-
erogeneity, recognizing that individuals who enter
an organization at about the same time tend to
develop shared perspectives, ease of communica-
tion, and overall cohesion, and that individuals tend
to be skeptical or even dismissive of those with dif-
ferent tenures (Ancona and Caldwell, 1992).

Some studies have yielded results that adhere to
generally theorized consequences of tenure hetero-
geneity. For instance, Wagner et al. (1984) found
that TMT tenure heterogeneity was associated with
executive departures, presumably due to (unob-
served) group conflict and strain. Jackson et al.
(1991) obtained the same result in a sample of
banks; and O’Reilly, Snyder, and Boothe (1993)
relatedly found that tenure heterogeneity was nega-
tively associated with rapport within TMTs, further
suggesting that tenure heterogeneity diminishes
cohesion. As evidence of the advantages of tenure
diversity, presumably stemming from the benefits
of cognitive variety and constructive ferment, Ham-
brick, Cho, and Chen (1996) showed that TMT
tenure heterogeneity was positively associated with
firm performance of airlines. Finally, as examples
of the mixed and confusing results obtained in this
stream, Smith et al. (1994) found that TMT tenure
heterogeneity was negatively associated with infor-
mal communication, as expected, but was not asso-
ciated with social integration. Moreover, whereas
Marcel (2009) found no relationship between tenure
heterogeneity and firm performance, Nadolska and
Barkema (2013) found that tenure heterogeneity
affected the success of firm acquisitions. In sum,
there are mixed results surrounding the impact of
TMT tenure heterogeneity.

TMT heterogeneity and member departures

In a classic study of TMT tenure heterogeneity,
Wagner et al. (1984) proposed and found that such
diversity propels member departures. Drawing from
prior literature on “the cohort effect” (Ryder, 1965),
the authors argued that, when team members enter
an organization at roughly the same time, they
experience similar identity-shaping events together
in a way that enhances their cohesion (Pfeffer, 1983;
Sherif et al., 1954). In contrast, if team members
have divergent tenures, their cohesion and rapport

tenure heterogeneity is by far the most commonly examined form
(list available from the authors).
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will be diminished. In such cases of heterogeneity,
both voluntary and involuntary departures will be
relatively likely; members will leave voluntarily
because of their own discomfort, and dismissals
will occur because of conflict and scapegoating that
occur in diverse groups (Barker, 1993; Dess and
Shaw, 2001). Thus:

Hypothesis 1: There will be a positive asso-
ciation between TMT tenure heterogeneity and
member departure rates.

This baseline hypothesis carries an implicit
assumption that all TMTs are structured such that
tenure heterogeneity affects group processes. As
we have argued throughout, this is not always the
case. Some TMTs are indeed structured such that
members have a great deal to do with each other;
in these cases, tenure heterogeneity will tend to
generate the conflicting processes that Wagner
et al. (1984) envisioned as causing departures. In
other cases, however, TMTs may be structured
such that members have little interdependence; in
such instances, group heterogeneity will not matter.

Specifically, in cases of strong horizontal inter-
dependence, group members must rely on each
other for effective fulfillment of their own respective
responsibilities; in cases of strong vertical interde-
pendence, members see each other as fellow group
members; and in cases of strong reward interde-
pendence, members’ payoffs greatly depend on the
actions and effectiveness of the whole group. Under
each of these conditions, ceteris paribus, group
members are instrumentally and socially salient for
each other; matters of trust and mistrust, liking and
disliking, acceptance and rejection are important.
To the extent that tenure heterogeneity brings about
mistrust, disliking, and rejection—in turn, fuel-
ing voluntary and involuntary departures—this ten-
dency will be most pronounced under high levels of
each of the three forms of interdependence. In con-
trast, in cases where TMTs are structured such that
members have little interdependence, where mem-
bers have minimal salience for each other, tenure
differentials will not affect social processes or, in
turn, departures. Thus:

Hypotheses 2a, b, c: The greater a TMT’s
degree of (a) horizontal interdependence,
(b) vertical interdependence, and (c) reward
interdependence, the stronger the positive

association between TMT tenure heterogene-
ity and member departure rates.

It is critical to note that interdependence does not
cause interpersonal conflict to evaporate. Interde-
pendence means that individuals may work together
and/or spend more time together. But it does not
mean that these individuals will necessarily like
each other more. As Hackman (1987) noted, a
team’s level of performance and the extent to which
members like each other and are willing to work
together in the future are not necessarily correlated
(and, in fact, may be diametrically opposed). Under
conditions of low interdependence, team members
who dislike each other may find that they can min-
imize interaction. In contrast, with high interde-
pendence, those factors that cause annoyance and
mistrust become more pronounced, exacerbating
the problems between team members. It is in this
way that we expect that the negatives associated
with tenure heterogeneity will lead to turnover
within the TMT.

TMT tenure heterogeneity and firm
performance

Researchers have long been interested in the effects
of TMT heterogeneity, including tenure heterogene-
ity, on firm performance. Eschewing the idea that
heterogeneity might be universally good or bad, the-
orists instead have pursued a contingent logic, argu-
ing that TMT heterogeneity will be beneficial in
dynamic environments (but less so or even harmful
in stable environments). Commencing with Ham-
brick and Mason’s (1984) initial inventory of upper
echelons hypotheses, and continuing in a num-
ber of empirical studies, scholars have invoked a
two-part logic: (1) dynamic environments call for
broad-gauged environmental scanning and creative
idea generation, as well as a balance of innovation
and organizational pragmatism; and (2) TMT het-
erogeneity confers precisely these qualities (e.g.,
Glick, Miller, and Huber, 1993; Hambrick et al.,
1996; Murray, 1989; O’Reilly and Flatt, 1989).
According to these theorists, executives of diverse
experiences, including varying tenures, bring var-
ied frames of reference to a TMT’s deliberations,
and this richness of perspective will be especially
valuable when the environment calls for ongoing
innovation and change. Thus, we can set a baseline
hypothesis:

Copyright © 2014 John Wiley & Sons, Ltd. Strat. Mgmt. J., 36: 449–461 (2015)
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Hypothesis 3: In a dynamic context, there will
be a positive association between TMT tenure
heterogeneity and firm performance.

Despite its logical appeal, this hypothesis has not
been consistently supported in empirical research.
As with many TMT predictions, some studies have
found evidence that tenure heterogeneity is benefi-
cial in dynamic environments (e.g., Hambrick et al.,
1996), whereas others have failed to find such a pat-
tern (e.g., West and Schwenk, 1996). Recognizing
that these studies omitted any consideration of the
structural attributes of TMTs, we posit that some
of the inconsistencies are due to unobserved differ-
ences in structural interdependence.

Under conditions of strong interdependence—
horizontal, vertical, or reward interdependence—
group members have abundant reasons to inter-
act, and their personal attributes, including their
respective tenures, become reflected in their joint
exchanges and deliberations. To the extent that
diverse perspectives engender healthy ferment and
group creativity (as envisioned in Hypothesis 3),
such processes will especially arise when inter-
dependence is strong. Conversely, when the three
facets of interdependence are minimal, any advan-
tages (or disadvantages) of member variety are
largely lost, as members have little occasion to inter-
act or influence each other. As argued earlier, TMT
heterogeneity will only be manifested in group pro-
cesses or outcomes to the extent that structural
attributes engender interdependence. Thus:

Hypotheses 4a, b, c: The greater a TMT’s
degree of (a) horizontal interdependence,
(b) vertical interdependence, and (c) reward
interdependence, the stronger the positive
association between TMT tenure hetero-
geneity and firm performance (in a dynamic
context).

We do not posit any theoretical connections
between our two dependent variables: member
departures and firm performance. Although we
control for interrelationships (for instance, depar-
tures may be more likely under conditions of poor
performance), our chief aim is to illustrate the
importance of structural interdependence by show-
ing that its three facets (horizontal, vertical, and
reward interdependence) moderate the association

between TMT tenure heterogeneity and two dis-
tinct outcomes that have been hypothesized by prior
researchers but inconsistently observed.

METHODS

Sample

We analyzed a sample of TMTs in the computer
software (primary SIC 737) and hardware (SIC
357) industries. We chose these related industries
because they have substantial numbers of publicly
listed firms and they are highly dynamic (Hender-
son, Miller, and Hambrick, 2006), as required for
testing Hypotheses 3 and 4. We included all com-
panies that were in the ExecuComp database for
all five years 2002–2006 (after the collapse of the
tech bubble but before the worldwide financial cri-
sis) and for which TMT data were available in the
Standard & Poor’s Register of Corporations, Direc-
tors and Executives (S&P), the most comprehensive
source of information on top executives. We used
S&P to identify TMT members and their titles; Exe-
cuComp, LinkedIn profiles, and media clippings to
confirm executives’ tenures and ages; and Compus-
tat and ExecuComp for company financial and com-
pensation data.

We constructed a pooled sample, observing our
dependent variables in every year t and indepen-
dent and moderator variables in t-1. After listwise
deletion to handle missing data, our overall pooled
sample consisted of 109 firms and 365 firm years.

We operationalized each top management team
as consisting of executives who were senior vice
presidents or higher. Thus, we included the chief
executive officer, and (whenever they appeared)
chief operating officer, executive vice presidents
(EVPs), and senior vice presidents (SVPs).3 In the
rare case that a group consisted of only five or fewer
individuals, we included the next level of executives
(i.e., vice presidents).4

3 In our sample, all chief financial officers and general counsels
held additional titles of EVP or SVP, and thus were always
included in the team rosters.
4 To confirm that our selective inclusion of these cases (in which
we included VPs) did not introduce any bias, we conducted
two sensitivity tests. First, we re-ran all our analyses excluding
firms that had five or fewer TMT members (using our core
operationalization of SVP and higher). Second, we included all
firms, but added a control dummy variable to indicate whether
VPs were included in a TMT roster. These two sensitivity tests
did not substantively alter the results.

Copyright © 2014 John Wiley & Sons, Ltd. Strat. Mgmt. J., 36: 449–461 (2015)
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Measures

Our two outcomes were TMT departures and per-
formance. Departures was the number of members
who left the TMT in year t. Performance was mea-
sured using return on assets (ROA) in year t, or the
ratio of net income to total assets (adjusted for oper-
ating leases; Ely, 1995). We measured tenure het-
erogeneity as the standard deviation of members’
tenures in the firm (in t-1).

Horizontal interdependence was created by stan-
dardizing and averaging the following two indi-
cators for each TMT each year: (1) functional
structure was whether the team was based entirely
on functional posts (coded 1) or consisted of multi-
ple general managers (coded 0), and (2) functional
titles was the proportion of executives with titles
indicating they were primarily functional managers.
Vertical interdependence was created by standard-
izing and averaging the following two indicators
for each TMT each year, and reversing it so that
higher scores reflected greater interdependence: (1)
number of distinct hierarchical levels was created
by counting the number of title gradations in the
TMT each year (always including a CEO, a TMT
could also include a COO, EVPs, SVPs, and pos-
sibly VPs), and (2) presence of a COO reflected
whether there was this additional level in the TMT.
Reward interdependence was created by standardiz-
ing and averaging the following three indicators for
each TMT each year: (1) co-movement of bonuses
reflects the extent to which members’ bonuses move
up and down in unison (reversed from the for-
mula below)5; (2) co-movement of noncash pay
was captured similarly to bonuses, except using
noncash pay—i.e., the value of stock options and
restricted stock grants; and (3) proportion of non-
cash pay reflected the extent to which TMT mem-
bers received pay that tied their ultimate financial
rewards to company performance, measured as the
ratio of the TMT’s sum of noncash pay divided
by total pay. A confirmatory factor analysis ver-
ified that the interdependence items loaded onto
the expected three-factor structure: goodness of fit
(0.97), McDonald’s measure of centrality (0.95),
and standardized root mean-square residual (0.06)

5 We measured this by examining the percentage change in bonus
for each executive, and then computing the coefficient of variation
(CoV) of these changes among team members. To increase
reliability, we averaged the CoV from t-2 to t-1 and from t-1 to t
(e.g., for year t= [CoV(ti – (t-1)i)+CoV((t-1)i – (t-2)i)]/2.)

indexes all met the criteria for a sample size of
250–500 (Sivo et al., 2006).

We controlled for TMT size, average member
age, average member tenure, average pay level, gen-
der composition (% female), functional background
heterogeneity, and education heterogeneity.6 At the
firm level, we controlled for firm size (logarithm
of revenues), prior year ROA, and diversification
(coded 3 if the company had only one SIC; 2 if
there were multiple related SICs; 1 if there were
any unrelated SICs). For the predictions of ROA,
we controlled for departures. Finally, we controlled
for temporal conditions by including calendar year
dummies.

Estimation

Because we had multiple observations for each
firm, we used generalized estimating equations
(GEE) (Liang and Zeger, 1986), which derive max-
imum likelihood estimates and accommodate non-
independent observations. For predicting executive
departures, we specified a Poisson distribution (the
commonly used distribution for low base-rate count
data); for predicting ROA, we specified a Gaus-
sian distribution (given that ROA was normally
distributed). For our tests of Hypotheses 2 and 4,
we included interaction terms between the alternate
forms of interdependence and tenure heterogeneity
(using mean-centered values).

RESULTS

Table 1 presents the means, standard deviations, and
correlations. Notably, we found only modest corre-
lations among the three elements of structural inter-
dependence (0.04–0.20). These dimensions were
largely orthogonal, such that each element may have
its own distinct effect on the relationship between
tenure heterogeneity and hypothesized outcomes.

In our examination of executive departures, we
first tested the baseline Hypothesis 1. As shown
in Model 1 of Table 2, tenure heterogeneity did

6 Functional heterogeneity was calculated as the
Herfindahl-Hirschman index for the proportions of TMT
members who had primary backgrounds in the eight functional
categories specified by Carpenter and Fredrickson (2001). Edu-
cational level heterogeneity was the coefficient of variation of
the number of years of formal education of TMT members (Ling
et al., 2008). Both variables were collected from the BoardEx
database.
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not significantly affect departures, indicating no
support for Hypothesis 1.

Hypotheses 2a–c predicted that the relation-
ship between tenure heterogeneity and executive
departures would be stronger under each of the
three forms of high structural interdependence. As
shown in Model 2, there was a significant posi-
tive interaction between horizontal interdependence
and tenure heterogeneity (p< 0.01). Next, in Model
3, the interaction between vertical interdependence
and tenure heterogeneity was significantly posi-
tive (p< 0.01). Third, as shown in Model 4, there
was a marginally significant positive relationship
between the interaction of reward interdependence
and tenure heterogeneity (p= 0.07). Finally, in the
fully specified Model 5, we found strong evidence
that all three interactions mattered (all at p< 0.01).
Thus, we found substantial support for Hypotheses
2a–c.

Regarding our investigation of performance, as
shown in Model 6, tenure heterogeneity did not
significantly affect ROA. Thus, Hypothesis 3 was
not supported.

Hypotheses 4a–c predicted that the relationship
between tenure heterogeneity would be amplified
by each of the three forms of structural interde-
pendence. As shown in Model 7, the interaction
of horizontal interdependence and tenure hetero-
geneity was significantly positively related to ROA
(p< 0.01). In Model 8, the interaction of vertical
interdependence and tenure heterogeneity was sig-
nificantly positively related to ROA (p< 0.01). As
shown in Model 9, there was no significant inter-
action effect of reward interdependence and tenure
heterogeneity on ROA. As shown in Model 10,
these findings remained consistent when we simul-
taneously tested all three dimensions of structural
interdependence on ROA. Thus, we found strong
support for Hypotheses 4a and 4b, but no support
for Hypothesis 4c.

To better interpret the significant interactions,
we plotted the results, using one SD above and
below the mean for both tenure heterogene-
ity and each element of interdependence. As
shown in Figure 1a–c, the dashed lines depict
a strongly positive relationship between tenure
heterogeneity and TMT departures under each
of the three structural forms of high interde-
pendence; in contrast, the relationships were
near zero under conditions of low interdepen-
dence. In Figure 1d–e, the relationship between
tenure heterogeneity and ROA was strongly

positive under high horizontal and high vertical
interdependence (the dashed lines), whereas the
relationship was negative under low interdepen-
dence (the solid lines). These results graphically
support our moderation hypotheses, indicating
that the effects of TMT heterogeneity hinge
greatly on the presence (or absence) of structural
interdependence.

DISCUSSION AND SUMMARY

Our study shows that three elements of struc-
tural interdependence are pivotal moderators of the
relationships between TMT tenure heterogeneity
and team/firm outcomes. When omitting consid-
eration of interdependence, there was no apparent
link between tenure heterogeneity and team depar-
tures or performance. The results would have sim-
ply added to the considerable confusion about the
implications of TMT tenure heterogeneity, or they
would have gone into a file drawer, which we sus-
pect has been the fate of many studies of TMT
diversity. However, after incorporating structural
independence, the results became appreciably more
meaningful.

Our analysis of executive departures completely
conformed to our expectations. We found that
TMT tenure heterogeneity affected departures in
proportion to the presence of all three forms of
interdependence. If we assume that TMT hetero-
geneity influences executive departures through a
social process—of interpersonal likes and dislikes,
of mutual perceptions of fit and misfit—and we
assume that TMT heterogeneity only carries these
social consequences to the extent that members
affect each other, our results are compelling.

Importantly, each of the three facets of interde-
pendence significantly moderated the association
between tenure heterogeneity and departures, but
the three elements were not highly correlated them-
selves. It seems, then, that structural interdepen-
dence is useful as an umbrella construct, but is
comprised of distinct constituent elements that need
to be considered each in their own right.

Results for firm performance were generally
supportive of our expectations, but were more com-
plex. Although the results conformed to our pre-
dictions under high interdependence, where tenure
heterogeneity was beneficial, we were surprised
to see that tenure heterogeneity was negatively
related to firm performance under conditions of low
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Figure 1. Interactions with forms of structural interdependence. Executive departures: (a) horizontal interdependence
interaction, (b) vertical interdependence interaction, (c) reward interdependence interaction. Return on assets: (d)

horizontal interdependence interaction, (e) vertical interdependence interaction

horizontal and low vertical interdependence. One
possible interpretation is that structural arrange-
ments and TMT demography are substitute ways for
achieving a requisite amount of cohesion within a
TMT. When the structure is designed such that there
is little “teamness” (i.e., low horizontal or vertical
interdependence) and the team is demographically
heterogeneous, TMTs may operate in a highly frag-
mented, atomistic manner, with unfavorable per-
formance implications. Although future research is
needed to explore this relationship, it is only by pay-
ing attention to structural attributes that such pat-
terns can even be brought to light.

Our study also shows the promise of relying
on archival measures of the three facets of struc-
tural interdependence. With just a few indicators,

we were able to construct highly potent mod-
erator variables that should prove valuable in
future archival-based TMT research. Nonetheless,
researchers might conduct survey research to
validate our indicators, and they might fruitfully
identify more or better archival indicators of
structural interdependence. For example, the index
for horizontal interdependence might be strength-
ened by examining the intersection of both TMT
structure and the firm’s strategy; a TMT consisting
of multiple general managers (M-form structure)
who run highly related businesses might be more
horizontally interdependent than a group that has
general managers running unrelated businesses
(Rumelt, 1974). Similarly, perhaps researchers
can identify additional indicators of vertical
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interdependence, including between-level pay
ratios or other measure of hierarchical closeness (or
separation). Our indicators provide merely a start
for what might eventually prove to be very robust
archival indices of the several forms of structural
interdependence.

Our study shows the importance of structural
attributes as moderators of two relationships: TMT
tenure heterogeneity’s effect on both turnover
and performance; however, interdependence is
expected to be highly pertinent in clarifying a
host of TMT predictions. Most obviously, the
elements of structural interdependence will be
crucial moderators in any study attempting to
link TMT heterogeneity—on any demographic
or psychological dimension—to group outcomes.
Again, heterogeneity can only affect group pro-
cesses (conflict, tension, shared learning, etc.) to
the extent that members are structurally arranged so
as to affect each other. If group members have little
to do with each other, heterogeneity will not matter.
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