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Research on interfirm alliances indicates that partner firms’ asymmetry in network cen-
trality increases the likelihood of alliance dissolution because it gives rise to a power
imbalance and opportunism in the partnership. We contend that this view of centrality
asymmetry does not consider the binding force that network resource complementarity
can provide in an alliance, which motivates partners to ally for the long term. We propose
that centrality asymmetry can have both divisive and cohesive forces in an alliance, which –
when considered together – lead to a prediction that centrality asymmetry has a U-shaped
relationship with alliance dissolution. Moderate levels of asymmetry lead to lower rates
of dissolution than high and low levels of asymmetry. The degree of cooperation between
partners and the degree of external competition reduce the effects of centrality asym-
metry on alliance dissolution because they mitigate power imbalances while encouraging
partners to strengthen the alliance to withstand competitive challenges.

Introduction

Firms cooperating in an alliance expect that their
partnership could result in synergy and resource
exchange (Dyer and Singh, 1998; Gulati, 1998;
Lavie, 2006). The relationships between alliance
partners, however, may contain a power imbal-
ance arising from an asymmetry in their endow-
ment of network resources (Gulati, 1995). Alliance
partners may possess different levels of network
centrality (hereafter asymmetric centrality) when
linked to an interfirm network, which entitles them
to access various information sources and network
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resources (Borgatti and Halgin, 2011; Podolny,
1994). The high-centrality firm of an alliance has
more network resources and would be advantaged
in attracting potential partners. Meanwhile, the
low-centrality firm has relatively limited partner-
ing opportunities and its network resources are
dependent on its high-centrality partner (Ahuja,
Polidoro andMitchell, 2009; Gulati and Gargiulo,
1999). Such a power imbalance arising from asym-
metric centrality gives rise to problems of part-
ner compatibility, coordination and opportunism
(Greve et al., 2010; Ma, Rhee and Yang, 2012),
which could ruin the foundation of cooperation
and increase the likelihood of alliance dissolution
(Polidoro, Ahuja and Mitchell, 2011).
Although prior studies point to the hazards of

centrality asymmetry for alliance longevity, they
forego a discussion of its potential benefits. In-
deed, partners’ asymmetry in network centrality
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could also lead to complementarity in network re-
sources. Low-centrality firms can access the net-
work resources possessed by high-centrality firms
(Gulati and Gargiulo, 1999; Stuart, Hoang and
Hybels, 1999), and high-centrality firms would
need low-centrality partners to diversify alliance
portfolio and strengthen network power (Lavie,
2007; Rothaermel, 2001). As these benefits of cen-
trality asymmetry to interpartner cooperation are
under-researched, we contend that current knowl-
edge about the effect of centrality asymmetry on
alliance longevity is incomplete.

In this study, we examine interfirm relationships
in an alliance from a network perspective. We ex-
plore how centrality asymmetry creates both a
power imbalance and a network resource comple-
mentarity in the partnership. Our central premise
is that we need to consider both the hazards and
benefits of centrality asymmetry to assess its over-
all effect on alliance longevity. Following this logic,
we depart from the extant view that greater cen-
trality asymmetry leads to a higher likelihood of
alliance dissolution (Greve et al., 2010; Polidoro,
Ahuja and Mitchell, 2011). Instead, we propose
that the relationship between centrality asymme-
try and alliance dissolution is non-monotonic.

Furthermore, prior research suggests that co-
operation between partners and competition in
the external environment enhance cohesion in al-
liances (Castellucci and Ertug, 2010; Das and
Teng, 2001; Kogut, 1989). We propose that inter-
partner cooperation and external competition also
modify the power contest and partner complemen-
tarity in the partnership, exerting a moderating ef-
fect on the influences of centrality asymmetry on
alliance dissolution. We test these arguments with
a sample of 486 Japanese firms and their 693 over-
seas equity alliances operating in 39 foreign coun-
tries during the 1990–2009 period. Using event his-
tory analysis at the dyad level of alliances, we find a
U-shaped relationship between partners’ centrality
asymmetry and the likelihood of alliance dissolu-
tion, as well as the negative moderating effects of
interpartner cooperation and external competition
on this relationship.

Designed in this manner, our study aligns well
with and expands the theme of this Special Is-
sue on understanding the processes underlying in-
terfirm cooperation (Kundu, Munjal and Lahiri,
2019). We investigate the nuanced influence of
partner asymmetry on alliance dissolution, which
is a core question of alliance management and

interfirm cooperation. We study the dynamics in
the interplay between alliance partners based on
their complementarity and power arising from net-
work resources, thus providing insight into what
determines longevity in interfirm cooperation. As
we also consider the connections of the external
competitive landscape as set in an international
context, our paper joins the other studies of this
Special Issue in uncovering the firm strategy of
using alliances for competition and international
expansion.

More generally, our study extends traditional
and ongoing discussions on partners’ asymmetries
in resources and the consequences of the same on
the stability and longevity of alliances (e.g. As-
gari et al., 2018; Cui, Calantone andGriffith, 2011;
Kogut, 1989; Pangarkar andKlein, 2001; Park and
Ungson, 1997).We advance research in the domain
with a conceptual and empirical identification of
the non-monotonic effect of centrality asymmetry
on alliance dissolution (e.g. Ahuja, Polidoro and
Mitchell, 2009; Greve et al., 2010; Gulati, 1998;
Polidoro, Ahuja and Mitchell, 2011). By so do-
ing, we gain insight into the power contest between
partners and their considerations about contribu-
tion and gains in asymmetric alliances (e.g. Alvarez
and Barney, 2001; Diestre and Rajagopalan, 2012;
Katila, Rosenberger and Eisenhardt, 2008).

Background

Partners may terminate an alliance for multiple
reasons, including unresolvable disputes, inter-
partner competition or the emergence of new
options that exceed the benefits of the current
cooperation (e.g. Asgari et al., 2018; Greve, Mit-
suhashi and Baum, 2013; Park and Russo, 1996).
Aside from these reasons, asymmetries between
partners have been identified as a major reason
for alliance dissolution. Studies on international
alliances focus on asymmetries in partners’ char-
acteristics such as company culture, management
styles and firm vision, all of which create fric-
tions and reduce alliance longevity (e.g. Inkpen
and Beamish, 1997; Makino et al., 2007). Stud-
ies looking at industry conditions highlight that
partner asymmetries in capabilities and strategies
increase the likelihood of alliance dissolution (e.g.
Alvarez and Barney, 2001; Cui, Calantone and
Griffith, 2011; Dussauge, Garrette and Mitchell,
2000; Kogut, 1989). This line of research adopts
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the view that partners with similar resource pro-
files are less concerned with opportunism and have
lower coordination costs (Chung, Singh and Lee,
2000; Podolny, 1994). It suggests that homophilic
partners, or partners with similar attributes, seem
to have a better fit and will maintain a long
partnership.

Wemove beyond internal resources and capabil-
ities to consider asymmetries in network resources.
Network resources include information from the
network, access to other firms, a firm’s reputa-
tion and status in its network, and partnering
opportunities (Gulati and Gargiulo, 1999; Lavie,
2007; Stuart, 1998). In an interfirm network,
where firms are tied by alliance partnerships, firms
with many alliances occupy a central position
and enjoy the benefits of being well connected to
others. A high centrality signals to the network a
firm’s quality in interfirm collaborations (Podolny,
1994). High-centrality firms can collect industrial
and environmental information through multiple
partners, which is an informational advantage in
resource allocation and decision-making (Borgatti
and Halgin, 2011). Consequently, high-centrality
firms are valued as potential partners and find
new partners readily (Gulati and Gargiulo, 1999;
Stern, Dukerich and Zajac, 2014). In comparison,
low-centrality firms are limited in information
acquisition through networks. They have loose
connections to networks, which constrain them
in presenting themselves to potential partners.
Low centrality can be a signal of poor quality
in partnering, which impedes others from ap-
proaching them (Ahuja, Polidoro and Mitchell,
2009). As such, high centrality entitles a firm with
competitive advantages and, therefore, power over
its alliance partners (Casciaro and Piskorski, 2005;
Castellucci and Ertug, 2010).

Prior research on centrality asymmetry stresses
its influence on alliance formation, suggesting
that firms tend to form alliances with others that
have similar or higher levels of centrality (Ahuja,
Polidoro and Mitchell, 2009; Chung, Singh and
Lee, 2000; Gulati and Gargiulo, 1999). Recently,
researchers have started to associate centrality
asymmetry with alliance dissolution, arguing that
centrality asymmetry increases the likelihood of
alliance dissolution (Greve et al., 2010; Polidoro,
Ahuja and Mitchell, 2011). However, this line of
research has highlighted the hazards of centrality
asymmetry while sidestepping its benefits (see
Table 1).

Theory and hypotheses
Hazards of centrality asymmetry

The homophily view of alliances posits that part-
ner similarity increases the likelihood of effective
cooperation in an alliance (Chung, Singh and Lee,
2000), while partners with high asymmetries may
face the problems of power imbalance, misappro-
priation and unbalanced contribution and gains
(e.g. Alvarez and Barney, 2001; Diestre and Ra-
jagopalan, 2012; Katila, Rosenberger and Eisen-
hardt, 2008).
First, misappropriation may be more likely

to occur in centrality-asymmetric alliances due
to asymmetric network resources. Low-centrality
firms have relatively weak network support to re-
sist misappropriation from partners. They also
have limited network channels to disseminate mes-
sages about partners’ misdemeanours. The weak
network power disadvantages low-centrality firms
in the cooperation with high-centrality partners
and leads to an imbalance in their commitment.
High-centrality firms could use their power to
commit fewer resources to the alliance but take
the lion’s share of benefits in an unfair split of
gains (Castellucci and Ertug, 2010). Consequently,
low-centrality firms would terminate a partner-
ship to avoid opportunism (Greve et al., 2010).
Meanwhile, high-centrality partners face a prob-
lem of free-riding, where low-centrality firms may
exploit their high-centrality partners’ prestige and
social network without contributing much in re-
turn (Podolny, 1993, 1994; Polidoro, Ahuja and
Mitchell, 2011).
Second, the power imbalance arising from cen-

trality asymmetry may harm the interests of both
partners. A substantial power imbalance between
partners may entitle the more powerful party to
benefit at the beginning of an alliance, such as
by taking majority ownership of the joint ven-
ture (Ahuja, Polidoro and Mitchell, 2009). How-
ever, the power imbalance also reduces the fre-
quency of dyadic resource exchange and eventu-
ally erodes the benefits for both parties (Pisko-
rski and Casciaro, 2006). Finally, there is the issue
of unbalanced gains. High-centrality firms have
a large pool of partners and can enable multiple
combinations of partners’ resources to create new
capabilities (Lahiri and Narayanan, 2013; Lavie,
2007; Wuyts and Dutta, 2014). Compared to their
low-centrality partners, they can expropriate more
value from the alliance. Such unbalanced gains
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62 T. Hu, A. Jain and A. Delios

Table 1. Studies on the longevity of centrality asymmetric alliances

Prior studies This study

Centrality
asymmetry Longevity Main drivers Longevity Main drivers

High Nondurable � Power imbalance (Greve
et al., 2010; Polidoro,
Ahuja and Mitchell,
2011)

Nondurable � Power imbalance (Greve
et al., 2010; Polidoro
et al., 2011)

� Reduced dyadic
exchange (Piskorski and
Casciaro, 2006)

Intermediate – – Durable � Moderate power
imbalance and partner
complementarity (Gulati
and Sytch, 2007; Jiang,
Tao and Santoro, 2010;
Stuart, Hoang and
Hybels, 1999)

� Reduced interpartner
competition
(Gimeno, 2004;
Silverman and Baum,
2002; Singh and
Mitchell, 1996)

Low Durable � Power balance Nondurable � Little partner
complementarity (Ahuja,
Polidoro and Mitchell,
2009; Eisenhardt and
Schoonhoven, 1996)

� Partner compatibility
(Chung, Singh and Lee,
2000; Stuart, Hoang and
Hybels, 1999)

erode mutual trust between partners and increase
internal frictions (Das and Teng, 1998, 2001).

In sum, prior research consistently argues that
centrality asymmetry undermines the cooperative
foundation of alliances and leads to a greater like-
lihood of alliance dissolution. Polidoro,Ahuja and
Mitchell (2011) found that alliances between high-
centrality and low-centrality firms are more likely
to dissolve. We illustrate this previously argued re-
lationship between centrality asymmetry and al-
liance dissolution arising from power imbalance in
Figure 1(a). The y-axis is the likelihood of alliance
dissolution. The x-axis shows the partners’ central-
ity asymmetry. Plot 1 shows that the likelihood of
alliance dissolution increases as the level of cen-
trality asymmetry increases.

Benefits of centrality asymmetry

Despite the aforementioned hazards, centrality
asymmetry may have a positive influence on an
alliance as well. Firms with different network re-
sources could complement each other and be-

come mutually dependent (Alvarez and Barney,
2001;Mitsuhashi andMin, 2016). When centrality
asymmetry is at a moderate to high level, partners
may have non-overlapping network resources that
provide one another with complementary benefits.

Low-centrality firms can benefit from an al-
liance with a high-centrality firm in network
resources. They can use high-centrality part-
ners’ connections to the network to acquire
information, network support (Eisenhardt and
Schoonhoven, 1996; Singh and Mitchell, 2005;
Stuart, Hoang and Hybels, 1999) and new part-
nering opportunities (Dussauge, Garrette and
Mitchell, 2004). Also, the partnership with high-
centrality firms per se is an endorsement of its
quality that conveys a positive signal to the net-
work, showing the low-centrality firms’ value and
credibility in partnering (Benjamin and Podolny,
1999; Podolny, 1993). As the accumulation of net-
work resources requires a stable, long-term en-
gagement (Makino et al., 2007), low-centrality
firms need tomaintain durable alliances with high-
centrality firms to secure these benefits.

© 2020 British Academy of Management and Wiley Periodicals LLC.
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Centrality Asymmetry and Partner Complementarity 63

Figure 1. Centrality asymmetry and alliance dissolution

High-centrality firms can also benefit from
alliances with low-centrality firms. First, high-
centrality firms often need a diverse alliance
portfolio to enlarge their knowledge pool and
reduce technological risks and market uncertainty
(Jiang, Tao and Santoro, 2010; Rothaermel, 2001).
Low-centrality firms that are loosely connected
with the network can contribute unique knowledge
and information that is complementary to high-
centrality firms (Lavie, 2006; Wuyts and Dutta,
2014), which creates aweak-tie effect (Granovetter,
1973). Second, high centrality endows firms with

power over their low-centrality partners and pro-
vides them with greater benefits from centrality-
asymmetric alliances. Research suggests that
low-status partners need to commit more internal
resources compared to their high-status partners
as compensation for the latter bearing uncertainty
in cooperation and a prestige discount (Castellucci
and Ertug, 2010; Yan andGray, 1994). By analogy,
low-centrality firms may need to contribute more
to centrality-asymmetric alliances. Studies have
shown that the high-centrality partner can usually
possess the majority of shares in equity alliances

© 2020 British Academy of Management and Wiley Periodicals LLC.
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64 T. Hu, A. Jain and A. Delios

and a greater share of the returns from the alliance
(Ahuja, Polidoro and Mitchell, 2009; Greve et al.,
2010). Third, a high-centrality firmmay ally with a
low-centrality firm as a competitive strategy. High-
centrality firms can strengthen their alliances with
low-centrality partners and prevent the latter from
allying with other rival firms (Gimeno, 2004).
This tactic enables high-centrality firms to reduce
rivals’ partnering choices and maintain their com-
petitive advantages in network power (Silverman
and Baum, 2002; Singh and Mitchell, 1996). In
short, low-centrality partners could be valuable
to an alliance by contributing complementary
network resources to high-centrality firms.

We add the benefits of centrality asymmetry in
Figure 1(a). As illustrated in Plot 2, an increase in
centrality asymmetry creates mutual benefits that
reduce the likelihood of alliance dissolution.

U-shaped effects of centrality asymmetry

To summarize the above, we contend that central-
ity asymetry creates hazards and benefits to the
alliance longevity at the same time. Figure 1(a)
presents the conceptual relationship. First, as cen-
trality asymmetry increases, power imbalances and
frictions increase, as does the likelihood of alliance
dissolution (Plot 1). Second, as centrality asymme-
try continues to increase, its benefits increase, re-
sulting in a decrease in the likelihood of alliance
dissolution (Plot 2). Taken together, power im-
balances and benefits drive alliance dissolution in
opposite directions. According to prior research
(Haans, Pieters and He, 2016), when two oppos-
ing forces such as these interact with one another,
the consequence is aU-shaped curve, which is what
we expect to emerge in the relationship between
centrality asymmetry and alliance dissolution like-
lihoods (Figure 1b).

We outline the U-shaped relationship through
three distinct cases of alliances with low, inter-
mediate and high-centrality asymmetry. In an al-
liance with a low-centrality asymmetry, partners
not only have a low level of power imbalance but
also little mutual benefit of partnering. Such low-
asymmetric alliances fail to create sufficient cohe-
sive forces to hold the alliance together and thus
have a high dissolution likelihood. In an alliance
with an intermediate level of centrality asymme-
try, partners create mutual benefits arising from
their complementarity while dealing with an inter-
mediate level of power imbalance. Such a combi-

nation is manageable because the hazards of cen-
trality asymmetry are not at an unduly high level
and partners still have significant mutual benefits
thatmotivate both to continuewith the alliance. As
such, intermediate-asymmetric alliances have a rel-
atively low dissolution likelihood. Finally, in high-
asymmetric alliances, partners have a high level of
power imbalance, which offsets any mutual bene-
fits they may have. As prior studies likewise argue
(Alvarez and Barney, 2001; Greve et al., 2010; Poli-
doro, Ahuja andMitchell, 2011), high-asymmetric
alliances have a high dissolution likelihood. Tak-
ing the above together, and based on prior research
as extended by the premises we propose herein, we
propose aU-shaped effect of centrality asymmetry
on alliance dissolution.

H1: Alliance partners’ asymmetry in network cen-
trality exerts a U-shaped effect on alliance
dissolution: intermediate levels of centrality
asymmetry are associated with lower dissolu-
tion rates than high or low levels of centrality
asymmetry.

Cooperation intensity

Partners that have cooperated in the past and es-
tablished a strong dyadic relationship could have
reduced rivalry and competition (Das and Teng,
2000; Kogut, 1989). Cooperation also facilitates
the development of mutual trust and reciprocity
and improves the performance of an alliance
(Kim, 2011; Kim and Parkhe, 2009). We contend
that interpartner cooperation also negatively mod-
erates the effect of centrality asymmetry on al-
liance dissolution.

First, cooperation reduces the level of power
imbalance arising from centrality asymmetry with
the sharing of network resources. Prior coop-
eration facilitates information sharing between
alliance partners, thus reducing the power imbal-
ance arising from information asymmetry due to
the asymmetric network centrality (Borgatti and
Halgin, 2011). Partners’ gaps in other network
resources could be filled through intensive and
long cooperation. The low-centrality partner may
have accumulated both prestige and access to the
network by working with its higher-centrality
partner. In addition, cooperation allows partners
to develop relation-specific assets in the course
of an alliance and the partners become mutually

© 2020 British Academy of Management and Wiley Periodicals LLC.

 14678551, 2021, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1467-8551.12440 by N

ational U
niversity O

f Ireland M
aynooth, W

iley O
nline L

ibrary on [28/03/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Centrality Asymmetry and Partner Complementarity 65

dependent (Dyer and Singh, 1998; Lavie, 2006;
Zollo, Reuer and Singh, 2002).

Second, cooperation also reduces the potential
opportunism arising from centrality asymmetry
by facilitating mutual trust and coordination.
Whereas asymmetry in network information and
partnering experience impedes decision-making
and the handling of interpartner conflicts, cooper-
ation allows partners to collect information about
each other and develop a knowledge-based trust
(Uzzi, 1997), laying a foundation for more coordi-
nated activities in the alliance (Kavusan, Noorder-
haven and Duysters, 2016). Consequently, mutual
trust and specialization reduce the possibilities
that partners commit opportunistic behaviours for
short-term benefits. Thus, we propose that prior
cooperation between alliance partners negatively
moderates the effect of centrality asymmetry on
alliance dissolution.

H2: The effect of partners’ centrality asymmetry on
alliance dissolution decreases with the inten-
sity of interpartner cooperation (wings of the
U shape become less steep).

External competition

We further contend that the effect of centrality
asymmetry on alliance dissolution will be smaller
when the external competition that the partners
commonly face increases to high levels.

A firm may use its alliances to withstand the ef-
fects of external competition and impose compet-
itive pressure on rivals (Gimeno, 2004; Silverman
and Baum, 2002). When cooperating in alliances,
both high-centrality and low-centrality firms may
face the pressures of a competitive environment
(Hannan and Freeman, 1977). Low-centrality
firms are less capable of finding a new partner
(Ahuja, Polidoro and Mitchell, 2009; Gulati and
Gargiulo, 1999). In case of alliance termina-
tion, low-centrality firms have to face the harsh
environment alone and have less chance of sur-
viving (Eisenhardt and Schoonhoven, 1996). As
such, external competition forces them to attach a
greater level of importance to current partnerships
and tolerate a power imbalance in the alliance.
For high-centrality firms, the competition to
obtain suitable alliance partners pervades the
network. High-centrality firms realize that their
low-centrality partners may also be sought by
competitors aiming to expand their portfolio of

alliances (Uzzi, 1997). Termination of the current
alliance is equivalent to handing over their low-
centrality partners to rivals (Gimeno, 2004; Jiang,
Tao and Santoro, 2010). As such, high-centrality
firms would respond to external competition by
strategically consolidating their current alliances.
Therefore, high external competition directs

partners’ attention away from internal conflicts to
focus on dealing with external threats such that
centrality asymmetry becomes less relevant in their
relationships. Partners could bear the power im-
balance and opportunism arising from a high cen-
trality asymmetry to a greater degree, while they
could also tolerate a low centrality asymmetry
which leads to a lack of network resource comple-
mentarity. Thus, the effect of either high or low
centrality asymmetry on alliance dissolution be-
comes smaller in the presence of intensive external
competition. We hence propose that external com-
petition negatively moderates the effect of central-
ity asymmetry on alliance dissolution.

H3: The effect of partners’ centrality asymmetry
on alliance dissolution decreases with the in-
tensity of external competition (wings of the
U shape become less steep).

The Fuji–Xerox alliance is an example that
shows the relationship between centrality asymme-
try and alliance longevity. This is an alliance be-
tween Xerox, a leading high-tech firm in photo-
copier technology from the USA, and Fuji, a giant
photography firmwith great industrial networks in
Japan (Gomes-Casseres, 1997). Although Fuji and
Xerox have highly asymmetric network resources
in the Japanese market, their equity alliance has
endured for decades. First, their early coopera-
tion in the 1960s and 1970s laid a good founda-
tion of mutual trust and complementarity. Second,
when other competitors such as Canon and Ri-
coh grew to be industrial giants and exerted strong
competitive pressure on the Fuji–Xerox alliance,
this only encouraged Fuji–Xerox to maintain their
alliance throughout the 1980s and 1990s. When
competitors went alone in the photocopier mar-
ket, Fuji and Xerox cooperated closely all the time
in technology development and market expansion.
The alliance thus helped the partners dominate the
market in the early years and then contend with
harsh competition in later years. The long duration
of this joint venture illustrates how cooperation
intensity and external competition can strengthen

© 2020 British Academy of Management and Wiley Periodicals LLC.
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the bond between network resource asymmetry
and alliance longevity.

Data and methods
Sample

We tested our hypotheses with data on Japanese
equity alliances (joint ventures) located in for-
eign countries. The database Japanese Companies
Overseas provides the joint-venture-level data of
Japanese public and private firms that have un-
dertaken foreign direct investment (FDI). These
Japanese firms document the establishment and
termination of their overseas subsidiaries and re-
port operational information on an annual basis.
We complemented this dataset with parent-firm-
level data from Nikkei Economic Electronic Data-
bank System (NEEDS). Many network studies fo-
cus on the firms in a particular industry, such
as the chemistry industry (Ahuja, 2000; Polidoro,
Ahuja and Mitchell, 2011), financial institutions
(Podolny, 1994) and the wine industry (Benjamin
and Podolny, 1999). We use a multi-industry de-
sign, but with firms that operate in themanufactur-
ing sector. The overseas operations of manufactur-
ing firms involve substantial interactions between
partners in production, marketing and sourcing.

We analysed only the dyad of alliance part-
ners, a basic form of interfirm relationship in al-
liances (e.g. Ahuja, Polidoro and Mitchell, 2009;
Diestre and Rajagopalan, 2012; Polidoro, Ahuja
and Mitchell, 2011). We focused on joint ventures
formed by two Japanese partner firms. Each firm
owns 5–95% of the equity shares. We viewed other
minor partners (if any) that own less than 5% of
the equity shares as portfolio investors and ex-
cluded them from the analysis. Using these criteria,
we constructed a panel, which has 693 joint ven-
tures formed by two of 486 Japanese firms. These
joint ventures spread over 39 countries. The sam-
ple has a joint-venture-year structure and a total of
5,694 observations in the 1990–2009 period. There
are 471 unique dyads, with some dyads owning
more than one joint venture.

Variables and measure

Dependent and independent variables. The depen-
dent variable alliance dissolution is a binary vari-
able that takes value 1 when an equity alliance
dissolves and 0 when it continues. We denoted
a dissolution as having taken place when a joint

venture was terminated or when one firm took
over its partner’s equity shares and converted the
joint venture to a wholly owned subsidiary (As-
gari et al., 2018; Polidoro, Ahuja and Mitchell,
2011). As the database Overseas Japanese Com-
panies tracked joint ventures on an annual basis
over the years, we denoted the disappearance of a
joint venture from the source data as a termina-
tion (Delios and Beamish, 2001). We identified a
takeover event to have taken place when a partner
increased its equity shares in the joint venture to
above 95%. The sample has 243 cases of alliance
dissolution, of which 184 are terminations (76%)
and 59 are partner takeovers (24%). The average
alliance longevity is 11.2 years.

We constructed three time-varying independent
variables. To test H1, we computed centrality
asymmetry as the difference in the partners’ eigen-
vector centrality. Widely used in social network
analysis, eigenvector centrality measures the cen-
trality of a focal firm by weighing it against the
degree centrality of its partners (Bonacich, 1987).
Thus, eigenvector centrality considers the collec-
tive centrality of a firm’s networks by assigning the
focal firm a higher centrality score (as compared to
degree centrality) when its partners have high cen-
trality. We identified the interfirm network as the
network of all Japanese firms (2,689 in total) con-
nected by their overseas equity alliances. We used
UCINET 6 to calculate the normalized eigenvec-
tor centrality of the two partners and took the ab-
solute difference of their centrality scores to con-
struct the variable centrality asymmetry, which has
a mean of 0.05 and a standard deviation of 0.2.
Cooperation intensity was used to test H2. Fol-

lowing similar studies (Kogut, 1989; Park and
Russo, 1996; Polidoro, Ahuja and Mitchell, 2011),
we determine its value using the number of existing
joint ventures operated by the two partners com-
monly in the previous year.

We used external competition to test H3. Prior
research suggests that a high density of firms in a
geographically defined niche indicates high inter-
firm competition (Baum and Singh, 1994; Miller
and Eden, 2006). We measured external compe-
tition by the log of the number of all Japanese
subsidiaries, including both joint ventures and
wholly owned, existing in a host country in the
previous year.

Dyad-level controls. To capture the characteris-
tics of a dyad, we constructed dyad-level variables.

© 2020 British Academy of Management and Wiley Periodicals LLC.
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Total capital is the sum of partners’ capital, which
measures the size of a dyad. We used it to control
for the size effect of firms’ alliance activities: larger
firms can allocate more managerial resources to
alliances (Gulati, 1995). As performance could af-
fect a firm’s decision to divest foreign investments
(Berry, 2013), we included ROA, which is the sum
of the two firms’ return on assets (e.g. Diestre
and Rajagopalan, 2012; Jensen, 2008; Polidoro,
Ahuja and Mitchell, 2011). We also included local
experience, which measured partners’ capabilities
of running foreign subsidiaries. It is computed
as the sum of the log of years of operating all
their subsidiaries in a host country (Makino and
Delios, 1996).

Using data from the publication Keiretsu
Overview, we created a binary variable Same Busi-
ness Group to denote partners’ business group affil-
iation, which could affect Japanese firms’ alliance
behaviour and overseas investment strategy (Gaur
and Delios, 2015; Lincoln and Gerlach, 2004). It
takes value 1 if the two firms were affiliated with
the same business group and 0 otherwise. Com-
mon partners is the number of third-party firms
that have joint ventures with both partners (Park
and Ungson, 1997). Resource complementarity is a
proxy for themutual dependence of partners, com-
puted as the ratio of non-overlapping industries
(four-digit industrial codes) of the partners to the
sumof all industries of the partners (Gulati, 1995).
Following prior studies and based on the idea that
firms in the same industries are competitors (Chen,
1996; Hannan and Freeman, 1977), we created
interpartner competition (Asgari et al., 2018; Gi-
meno, 2004), which is the number of industries
(four-digit industrial codes) in which both partners
are present but not collaborating in alliances. We
usedUCINET6 to compute constraint asymmetry,
the absolute difference in the network constraints
of partners, and included it as a control variable.
The network constraint measures one’s network
power based on the network theories of ‘structural
holes’ and ‘brokers’ (Burt, 1995; Jensen, 2008).

Joint-venture-level controls. Employees is the log
of the total employees of the joint venture. Age is
the years since the formation of a joint venture.
We created a binary variable performance to de-
note whether the joint venture had above-average
performance in sales among its peers of the same
industry (Berry, 2013). It took value 1 if the joint
venture’s sales growth ratio exceeded that of the

industry mean, and 0 otherwise. To control for
the ownership structure, we included ownership in-
equality, which is the standard deviation of part-
ners’ equity shares in their joint ventures (Park and
Russo, 1996).

Other controls. Country investment risk is a com-
posite index created by the International Country
Risk Guide (ICRG), which measures the invest-
ment risk of host countries (Knack and Keefer,
1995). Higher scores in this variable denote lower
risks.

Endogeneity and inter-dyad correlation

We addressed possible endogeneity in two ways.
First, we inserted a 1-year lag between the de-
pendent and explanatory variables to reduce the
simultaneous endogeneity. Second, omitted vari-
ables that are unobservable may correlate with
the independent variables, giving rise to endogene-
ity concerns. Following previous studies (Stuart,
1998; Sytch and Tatarynowicz, 2014), we used an
autoregression term of the dependent variable as
a strong method to reduce any possible bias (Lin-
coln, Guillot and Sargent, 2016). This term is the
lagged mean of partners’ alliance dissolution in
all other alliance relationships. Suppose that firm i
and firm j have an alliance at time t. Firm i also has
alliances with firms h and g, and firm j has an al-
liance with firm k at time t−1; then the autoregres-
sion termij,t = (dissolutionih,t-1 + dissolutionig,t-1 +
dissolutionjk,t-1)/3. The autoregression term had a
range of [0, 1].
In addition, alliance dyads might correlate with

one another due to the sharing of the same
partners, creating inconsistent estimates (Lincoln,
1984). Following similar studies (Cameron, Gel-
bach and Miller, 2011; Kleinbaum, Stuart and
Tushman, 2013), we used a post-estimation rem-
edy multiway cluster-robust standard errors, which
allowed us to cluster observations by firm, dyad
and joint venture simultaneously. This statistical
method also reduces the heteroscedasticity in cen-
trality asymmetry across alliances.

Results
Event history analysis

Table 2 presents sample statistics and inter-item
correlations. The correlations suggest a low risk of
multicollinearity between explanatory variables.

© 2020 British Academy of Management and Wiley Periodicals LLC.
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Centrality Asymmetry and Partner Complementarity 69

Table 3 presents the results of a discrete-time
event history analysis at the joint-venture level. All
regressions are fitted with pooled probit models
and adjusted withmultiway cluster-robust standard
errors. Every model contains dummies for country
fixed effects and industry fixed effects. We report
estimated coefficients instead of hazard ratios be-
cause they are easy to interpret: a positive coeffi-
cient means that an explanatory variable increases
alliance dissolution, while a negative coefficient in-
dicates the opposite effect. The standard errors of
estimates are in parentheses.

Model 1 is the baseline regression. It includes
all the explanatory variables except centrality
asymmetry. The variable autoregression term has
a positive estimate in each regression (p < 0.001),
indicating that it captures an effect of an upward-
biased estimation of alliance dissolution. The key
explanatory variable centrality asymmetry enters
Model 2 and has a positive and significant coeffi-
cient (β = 0.423, p< 0.05), which is consistent with
the finding of prior work that centrality asymme-
try increases alliance dissolution (Polidoro, Ahuja
and Mitchell, 2011).

Model 3 tests H1 that centrality asymmetry ex-
erts U-shaped effects on alliance dissolution. Cen-
trality asymmetry square has a positive coefficient
(β = 3.081, p < 0.001), while centrality asymmetry
has a negative coefficient (β = −3.666, p < 0.001).
Following previous studies (Haans, Pieters andHe,
2016), we did three statistical tests to confirm that
a U-shaped relationship exists between centrality
asymmetry and alliance dissolution. First, we em-
ployed a nested model test using the likelihood ra-
tios of the two regressions. We find that Model
3 substantially improves the fit of the dependent
variable relative to Model 2 (F value = 13.4, p
< 0.001). This means that centrality asymmetry
square aids in explaining the variance of alliance
dissolution, that is, our non-monotonic model is
superior to the linear model. Second, we run a sta-
tistical test with Stata command utest and con-
firm the existence of a U-shaped curve (Lind and
Mehlum, 2007): the slope of the nonlinear curve
is steep at both ends while it flattens in the mid-
dle; the threshold of the U shape is located within
the range of centrality asymmetry. Third, we add
the cubic term of centrality asymmetry in the re-
gressions and confirm that there is no S-shaped
relationship.

We illustrate the relationship between central-
ity asymmetry and the likelihood of alliance dis-

solution by plotting its marginal effect, hold-
ing all other covariates at their mean level (see
Figure 2a). We consider that the total marginal ef-
fect of a variable in nonlinear regressions is a func-
tion of the values of all other covariates (Wiersema
and Bowen, 2009). There are three distinct regions
in this approximate visualization. First, when cen-
trality asymmetry takes values between 0 and 0.52,
it has a negative and significant marginal effect.
For instance, when centrality asymmetry is zero,
its marginal effect is to cause a 22.7% reduction
in the likelihood of alliance dissolution (p < 0.01),
and this diminishes to 0.2% (p < 0.01) when cen-
trality asymmetry increases to 0.52. Second, val-
ues of centrality asymmetry between 0.52 and 0.84
represent a transition region where asymmetry has
no significant effect on alliance dissolution, which
corresponds to the bottom of the U shape. Third,
when centrality asymmetry is greater than 0.84, it
has a positive and significant marginal effect. For
instance, when centrality asymmetry takes a value
of 0.84, its marginal effect is to increase the like-
lihood of alliance dissolution by 2.6% (p < 0.1).
Both the magnitude and the significance of the
marginal effect increase as centrality asymmetry in-
creases further. In general, these results provide
consistent support for H1.
Model 4 tests H2, which predicts that the effect

of centrality asymmetry on alliance dissolution
decreases when partners have more cooperation.
To test this, we add the interaction terms centrality
asymmetry × cooperation intensity and centrality
asymmetry square× cooperation intensity together
in Model 4. Both coefficients (0.64 and −0.005)
have a small p-value (0.039 and 0.036). A nested
model test provides an F-value of 4.67 (p= 0.096),
suggesting an improvement in fitting by adding the
interaction terms. Amarginal effect analysis shows
that when centrality asymmetry is one standard
deviation above the mean (0.25), a 1% increase in
cooperation intensity (i.e. partners have one more
joint venture), on average, leads to a decrease in
alliance dissolution by 2.0%. These results suggest
a negative moderating effect of cooperation inten-
sity on the U-shaped relationship: when the extent
of interpartner cooperation increases, centrality
asymmetry reduces alliance dissolution less when
asymmetry is low and increases dissolution less
when asymmetry is high. We can see this in Fig-
ure 2(b). The solid curve represents the marginal
effect of centrality asymmetry taking into con-
sideration cooperation intensity at one standard

© 2020 British Academy of Management and Wiley Periodicals LLC.
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(a) Marginal effect of centrality asymmetry (b) Marginal effect of centrality asymmetry when cooperation 
intensity is one standard deviation above the mean

(c) Marginal effect of centrality asymmetry when external
competition is one standard deviation above the mean 
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Figure 2. (a) Marginal effect of centrality asymmetry; (b) marginal effect of centrality asymmetry when cooperation intensity is one
standard deviation above the mean; (c) marginal effect of centrality asymmetry when external competition is one standard deviation above
the mean. Note: Dashed lines indicate the 95% confidence intervals

deviation above its mean value. The solid curve
becomes slightly flatter at both ends, suggesting
that the marginal effect of centrality asymmetry at
low or high values becomes smaller in the presence
of cooperation intensity. These analyses provide
strong support for H2.

Model 5 tests H3 that external competition
negatively moderates the effects of centrality
asymmetry using the variable external competition.
The coefficient of the interaction of centrality
asymmetry × external competition is positive (β
= 2.353, p < 0.01) and that for centrality asym-
metry square × external competition is negative
(β = −2.017, p < 0.01). A nested model test
provides an F-value of 7.25 (p = 0.027), suggest-
ing an improvement in fitting. A marginal effect
analysis shows that when centrality asymmetry is
one standard deviation above the mean (0.25), a
1% increase in external competition (i.e. 10 more
Japanese subsidiaries in a host country) leads to a

0.04% decrease in alliance dissolution. Figure 2(c)
shows the marginal effects of centrality asymme-
try taking into consideration external competition
at one standard deviation above its mean value.
The statistical results and plots provide strong
support for H3. Model 6 presents the full speci-
fication inclusive of all explanatory variables and
interaction terms. The estimation shows similar
statistical effects as in the prior models.

Robustness checks

We tested whether the effects of centrality asym-
metry are robust over different types of alliance
dissolution (see Table 4). We differentiated be-
tween two scenarios of alliance dissolution:Model
7 considers dissolution by takeovers, while Model
8 considers all other dissolutions. The results in-
dicate that the same U-shaped relationship exists

© 2020 British Academy of Management and Wiley Periodicals LLC.
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between centrality asymmetry and alliance dissolu-
tion in both scenarios.

We further checked whether the U-shaped ef-
fects of centrality asymmetry varied across al-
liance types. We coded two binary variables, ver-
tical alliances and exploration alliances, to denote
alliance types. Vertical alliances take value 1 if the
equity alliance has vertical missions assigned by
partners, namely, information collection or fund-
ing (Phene and Tallman, 2012). Exploration al-
liances take value 1 if the alliance has exploration
missions, namely, R&D or expansion to new busi-
ness (Rothaermel and Deeds, 2004). We developed
subsamples using these two variables. Models 9
and 10 in Table 4 are the regressions on the groups
of non-vertical alliances (83% of the observations)
and vertical alliances (17%). Models 11 and 12 are
the regressions for the groups of non-exploration
alliances (82%) and exploration alliances (18%).
The focal U-shaped relationship between central-
ity asymmetry and alliance dissolution is robust
across the checks, although the moderating effects
do not emerge in all tests (as of a critical p-value
of 0.05). This may be a consequence of reduced
power from the small size of the subsamples in
Models 10 and 12.

Discussion and conclusion

We investigated how alliance partners’ centrality
asymmetry affects the dissolution rates of their eq-
uity alliances. Prior research investigating the ef-
fects of centrality asymmetry has stressed the haz-
ards of centrality asymmetry while overlooking its
benefits (e.g. Greve et al., 2010; Polidoro, Ahuja
and Mitchell, 2011). Considering the hazards and
benefits of centrality asymmetry in tandem, we
proposed the hypothesis and found empirical sup-
port that a moderate level of centrality asymmetry
leads to a lower likelihood of alliance dissolution
relative to low or high asymmetry. We also found
that interpartner cooperation and external compe-
tition reduced the effects of centrality asymmetry.

Our research contributes to research on inter-
firm alliances and networks. First, our study in-
tersects with research on alliance partners’ asym-
metric interdependence from the angle of network
resources (Casciaro and Piskorski, 2005; Gulati
and Sytch, 2007). Prior studies largely viewed a
firm with fewer network resources as the depen-
dent party in an alliance and suggested a higher

dissolution likelihood of highly asymmetric al-
liances (Ma, Rhee and Yang, 2012). The view that
centrality asymmetry monotonically increases al-
liance dissolution (e.g. Alvarez and Barney, 2001;
Greve et al., 2010; Polidoro, Ahuja and Mitchell,
2011), however, has not provided sufficient expla-
nation for the fact that centrality asymmetry ex-
ists prevalently in alliances and is associated with
distinctive lengths of alliance longevity. To explain
such discrepancies, we stressed the value of low-
centrality partners and explored the benefits of
centrality asymmetry in terms of creating network
resource complementarity and reducing interpart-
ner competition. The opposite forces of power
imbalance and complementarity arising from cen-
trality asymmetry lead to a nonlinear relationship
between centrality asymmetry and alliance disso-
lution. Prior studies also have not explored the
moderating factors that lead to the dissolution of
the alliances with low centrality asymmetry and
the persistence of high-centrality asymmetry al-
liances. We investigate how partner cooperation
and external competition modify this relationship.
As such, our theory and analyses depict alliance
dissolution rates over a full range of centrality
asymmetries, thereby extending previous research.
Second, our study joins the discussion on the

partner dissimilarity and asymmetry and the con-
sequences for alliance stability and longevity (e.g.
Asgari et al., 2018; Cui, Calantone and Griffith,
2011; Kogut, 1989; Pangarkar and Klein, 2001;
Park and Ungson, 1997; Reuer and Zollo, 2005).
Prior studies patronize either a homophily view
– that partners with similar network resources
are compatible and harmonious or a complemen-
tary perspective – that dissimilarity and resource
matching are the main drivers in firms’ alliance ac-
tivities (e.g. Ahuja, Polidoro and Mitchell, 2009;
Castellucci and Ertug, 2010; Chung, Singh and
Lee, 2000; Dyer and Singh, 1998; Gulati and
Gargiulo, 1999; Jensen, 2008; Lavie, 2006). The ho-
mophily view has a convincing explanation for the
shorter longevity of alliances with high centrality
asymmetry (Polidoro, Ahuja and Mitchell, 2011),
but it does not explain why alliances between two
low-centrality firms are rare (Ahuja, Polidoro and
Mitchell, 2009), nor does it provide reasons for
the empirical finding that the alliances formed by
two high-centrality firms are non-durable (Poli-
doro, Ahuja andMitchell, 2011). The complemen-
tary perspective explains well the formation of al-
liances between complementary partners but does

© 2020 British Academy of Management and Wiley Periodicals LLC.
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not line up with the logic of partner compatibil-
ity (Chung, Singh and Lee, 2000; Podolny, 1993,
1994).

Our research suggests that neither perspective
explains sufficiently firms’ partnering patterns in-
dependently, and researchers need to consider
both perspectives to interpret firms’ partnering
patterns. Since both compatibility and comple-
mentarity generate the benefits in a dyadic rela-
tionship, partners should manage similarity and
asymmetry to reach a point where it enhances al-
liances’ longevity. Further on this point, our study
also links alliance research and strategy research
by reflecting the strategic philosophy of ‘opti-
mal distinctiveness’ (Miller and Chen, 1996; Zhao
et al., 2017), which suggests that firms want to
be similar to peers to gain legitimacy while being
distinctive in certain aspects to maintain competi-
tive advantages. Both perspectives converge on the
viewpoint that ‘an intermediate level of distinctive-
ness’ from peers is the optimal strategy when firms
seek less conflict and more acceptance in interfirm
relationships.

Third, our findings on the downside of high cen-
trality shed light on the dynamics in network struc-
tures, providing new implications for alliance man-
agement. Although network research highlights
high centrality and its advantages in information
and partnering opportunities (e.g. Borgatti and
Halgin, 2011; Gulati and Gargiulo, 1999; Podolny,
1993), we revealed that high-centrality firms might
not always have a long and stable partnership
with another high-centrality partner. Interpartner
competition, the lack of mutual benefits and re-
dundancy in network resources could drive cen-
tral firms away from each other. Central firms still
need to choose partners with moderately lower or
higher centrality if they aim for enduring partner-
ships. In this sense, our study modifies the prior
ideas on the Matthew effect in network dynam-
ics, that central firms always gain high-centrality
partners and become more central in the net-
work (e.g. Gulati and Gargiulo, 1999; Podolny,
1993).

Futhermore, prior studies mainly suggest that
low-centrality firms, traditionally viewed as the
weak party in terms of network resources, need
to overcome their dependence by offering com-
petitive capabilities or making sacrifices in value
splitting (Alvarez and Barney, 2001; Diestre
and Rajagopalan, 2012; Katila, Rosenberger and
Eisenhardt, 2008). We added that low-centrality

firms could also leverage their value in network re-
sources to gain power in a dyadic relationship. As
a tactic of alliance strategy, low-centrality firms
could attain a more durable alliance by partner-
ing with a firm that has moderately higher cen-
trality, which helps them expand their networks
and progress to central positions of the network.
Therefore, our study supplements research on pe-
ripheral firms that have received less attention in
prior work (for an exception, see Ahuja, Polidoro
and Mitchell, 2009).

Finally, our study reveals the interplay between
internal cooperation and external competition in
alliances regarding partner asymmetry in network
resources. As competition and cooperation are at
the core of dyadic relationships (Das and Teng,
2000; Park and Ungson, 2001; Ritala, 2012),
our findings on partners’ responses to internal
cooperation and external competition provide
supplementary implications. Specifically, our
study suggests that they have a moderating effect
on alliance longevity by modifying the effect of
centrality asymmetry. We found that firms with
prior cooperation could reduce power imbalances
and enhance cohesion, which led to a lower haz-
ard of centrality asymmetry and a longer alliance
duration. Centrality-asymmetric partners could
also respond to external competition by reducing
their concerns with centrality asymmetry. These
findings provide a nuanced view of interpartner
relationships in an alliance.

We noted some limitations of our research.
First, due to the availability of data, we were un-
able to identify cases of intended alliance termi-
nation due to contract expiration or realized goals
(Dussauge, Garrette and Mitchell, 2000; Reuer
and Zollo, 2005). This should not, however, sub-
stantively bias our results because Japanese man-
ufacturing firms have a tradition of long-term
collaborative relationships (Lincoln and Gerlach,
2004) and 90% of the terminations of Japanese
overseas joint ventures are unintended (Makino
et al., 2007). Second, we analysed dyadic relation-
ships and assumed that partners face the same level
of external competition. Yet, the same competitive
environment could arouse different reactions from
partners in distinctive network positions. For the
same reason, there is research potential in study-
ing partner asymmetries in triadic relationships or
multiple-party alliances.Moreover, future research
could explore how centrality asymmetry leads
to other outcomes, such as reflected in financial

© 2020 British Academy of Management and Wiley Periodicals LLC.
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performance or the dynamics in alliance manage-
ment and governance.

In conclusion, we contend that centrality asym-
metry creates a hazard from power imbalances, but
a benefit from network resource complementarity.
When we balance the two and how strongly they
manifest themselves across alliances with varying
levels of asymmetry, we illustrate how a U-shaped
relationship emerges between centrality asymme-
try and the likelihood of alliance dissolution, as
well as how this relationship is negatively mod-
erated by partners’ prior cooperation and the ex-
ternal competition they commonly face. As such,
our study provides deep insight into the challenges
and gains of interpartner cooperation in alliances
based on their distinctive network resources.
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