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Abstract Firms pursuing technological alliances to gain competitive advantages
have become a ubiquitous phenomenon in today’s business environment. This article
examines which technological alliance portfolio configuration is better for focal firm
performance using a portfolio rather than a dyadic perspective. To assess techno-
logical alliance portfolio effects on Korean pharmaceutical and biotechnology firms,
we adopted three explanatory variables—number of alliances, number of partners,
and spanning structural holes. The growth rate of revenue and the growth rate of
profit are used as dependent variables. We identify two characteristics of techno-
logical alliance portfolios from the two-step generalized method of moments esti-
mates. First, we find that between two firms with the same number of alliances, the
firm with the larger number of partners would have a better performance. This result
is unlike those in previous studies because it distinguishes between the number of
alliances and number of partners based on the network theory. Second, we find that
spanning structural holes affects firm performance rather like a double-edge sword—
it positively affects the growth rate of profit but negatively affects the growth rate of
revenue of firms. In short, spanning structural holes is simultaneously beneficial for
firm profitability and unfavorable for firm growth. This result differs from those of
earlier studies because it shows that a firm spanning structural holes among alliance
partners produces either a positive or a negative effect, suggesting that a firm should
vary its strategy depending on whether it prioritizes profitability or growth.
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1 Introduction

Firms entering technological strategic alliances have become a common phenom-
enon in today’s business landscape (Contractor and Lorange 2002; Gulati 1998). For
instance, Apple, the consumer electronics company, recently established a strategic
alliance with Nuance, which has developed a cutting-edge voice recognition
technology, to create a voice-based personal assistance application for Apple’s
iPhone OS. Similarly, Sony announced its strategic alliance with AU Optronics, the
first manufacturer in Taiwan to mass produce TV panels, in developing the OLED
TV, a television that uses new light-emitting diode technology. Meanwhile, Toyota
is collaborating with BMW to develop a next-generation lithium-ion battery for an
eco-friendly car. Firms pursue technological strategic alliances to gain a competitive
advantage in markets with increasing competition. Hence, a technological strategic
alliance could be considered an important asset (Hoffmann 2007; Kanter 1994).

In today’s business environment, most firms no longer depend on a single alliance,
but rather maintain entire networks of alliances with different partners in order to access
a broad range of resources (Hoffmann 2005, 2007; Lavie 2007; Parise and Casher 2003;
Wassmer 2010). Such networks of alliances are also called “alliance portfolios.”
Research on alliance portfolios, which belong to the broader field of strategic alliances,
emerged after 2000 with the development of the social network theory in sociology. In
alliance portfolios, alliances are assumed to have the same weight (Lavie 2007).

Firms differ in the configuration of their alliance portfolios, and consequently
differ in the external resources and capabilities they can access (Gulati and Gargiulo
1999). A focal firm’s alliance portfolio can be regarded as an inimitable and non-
substitutable resource, as well as a means to access unique capabilities (Wassmer
and Dussauge 2011; Zaheer and Bell 2005).

Several studies have indicated that a firm’s alliance portfolio influences its
behavior and outcomes (e.g., Ahuja 2000a; Powell et al. 1996; Walker et al. 1997).
Recent studies examine the influence of certain alliance portfolio characteristics on
a firm’s ability to realize potential benefits (Das and Teng 2002), paying significant
attention to the phenomenon of alliance portfolio from different perspectives
(Goerzen 2007). However, in spite of the growing consensus that such networks
matter, the specific effects of the different elements of an alliance portfolio on
organizational performance remain unclear (Ahuja 2000a; Wassmer 2010). Thus,
the effect of an alliance portfolio on individual firm performance is still a critical
question for both managers and scholars (Dyer and Singh 1998; Gulati et al. 2000a;
Koka and Prescott 2002; Wassmer 2010). Gulati et al. (2000a) suggested that the
behaviors and performances of firms can be more fully understood by examining the
network of relationships in which they are embedded.

According to Wassmer (2010), alliance portfolios are a relatively new research
area in the broader field of strategic alliances. Themes in this area cluster around
three major issues, namely the emergence, configuration, and management of
alliance portfolios. This study examines the second issue, specifically, portfolio size
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(i.e., number of alliances, number of partners) and structural portfolio characteristics
(i.e., spanning structural holes). These two items are among the six main issues in
the configuration of alliance portfolios, and are indicated by the shaded areas in
Fig. 1. We expect this new research perspective will help overcome the dyadic
perspective, and more specifically, help determine enduring relationship patterns
among firms in strategic alliances (Lavie 2007).

From a comprehensive perspective, this study determines which technological
alliance portfolio configuration (e.g., Baum et al. 2000) leads to better performance
in Korean pharmaceutical and biotechnology (hereafter, bio) firms. In particular, we
focus on two main issues—whether there are better alliance portfolios available to a
focal firm and whether different alliance portfolios lead to different performances.
We have chosen to focus on Korean pharmaceutical and bio firms, which have been
engaging in singular alliances since the 1990s to gain competitive advantages, and
are in knowledge-intensive industries where collaborations are important for
gaining competitive advantages. In order to determine the beneficial alliance
portfolio configurations, we examined the relationship between firms’ network
configurations and performance. In this study, three network configuration
variables, namely number of alliances, number of partners, and spanning structural
holes, are used as explanatory variables, each of which helps configure a focal firm’s
alliance portfolio. The growth rate of revenue is used as a dependent variable
representing firm growth, and the growth rate of profit is used as a dependent
variable representing firm profitability. Examining the configuration of focal firms’
networks of alliances can shed light on the role of network structure in firm
performance and the effective flow of capabilities and benefits among firms.

Unlike in previous studies, we distinguish between the number of alliances and
number of partners based on the network theory and examine how the three alliance

Role of alliance portfolio size
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portfolio characteristics
Alliance Portfolios
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Alliance portfolio Configuration of

research area Alliance Portfolios R . .
Role of interdependencies between alliances
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Fig. 1 Research areas in alliance portfolios and the six prominent issues in alliance portfolio
configuration Source: Wassmer (2010). Alliance portfolios: A review and research agenda. Journal of
Management, 36(1), 146
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portfolio characteristics (i.e., number of alliances, number of partners, and spanning
structural holes) affect the two performance measures (i.e., growth rate of revenue and
growth rate of profit), while also considering the network decay effect. Our main
findings are as follows. First, in contrast to previous studies that emphasized the
importance of number of alliances, we did not find any evidence that the number of
alliances affects firm performance. Second, we found that the number of partners
positively affects firm performance. With these two results, in addition, we discussed the
relationship between number of alliance and number of partners, the importance of
which was emphasized by Wassmer (2010). Lastly, we found that spanning structural
holes is simultaneously beneficial for firm profitability and unfavorable for firm growth.
This result differs from those of earlier studies that show a firm spanning structural holes
among alliance partners produces either a positive or a negative effect, suggesting that a
firm should vary its strategy depending on whether it prioritizes profitability or growth.
In the remainder of this paper, we establish our hypotheses, describe our methods,
and outline our results. We discuss our findings from the statistical results. Finally, we
present our concluding remarks with implications for managers and scholars.

2 Theory and hypotheses
2.1 Size of alliance portfolio

Past studies on portfolio size focus on either the number of alliances or number of
partners. According to network theory, the number of alliances in the alliance
portfolio of a firm represents the number of ties, while the number of partners
represents the number of nodes. However, few studies distinguish between these
two concepts. It is possible that scholars view the two concepts as similar, or have
difficulty identifying partner firms, which is essential for distinguishing between the
two concepts. Figure 2 illustrates the difference between the two concepts. Firms
(a), (b), and (c) have the same number of alliances, as indicated by the numbers on
top of each blue line. However, they have different numbers of partners in each
alliance network. In the figure, firm (a) has one partner in six alliances, while firms
(b) and (c) have three and six partners in six alliances, respectively. This study
distinguishes between these two concepts and their effects on firm performance.
Many studies have argued that having a large number of alliances positively
affects firm performance (Baum et al. 2000; Deeds and Hill 1996; Oliver 2001;
Owen-Smith and Powell 2004). Although there are numerous performance
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Fig. 2 Difference between number of alliances and number of partners
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measures and industries, in general, having a large number of alliances positively
affects a firm’s financial and innovation performances.

In social network theory, a position in which a firm has a large number of
alliances is called a position with a high degree centrality or a central position. This
central position is preferred because it provides firms with a broader range of
benefits and opportunities than available to firms in the periphery (Perry-Smith and
Shalley 2003). In general, firms in central positions benefit from more opportunities
for learning and a broader range of resources, which in turn positively affect the
firms’ performance. Also, firms in a central position benefit from the asymmetry of
information, enabling them to influence resources (Pfeffer and Salancik 1978).
Through their central positioning, firms can access resources and knowledge to
respond to new market opportunities.

Also, number of alliances has been used as a proxy of social capital (Chen and
Ronowski 2009). Social capital can be defined as “the sum of the resources, actual
or virtual, that accrue to an individual or a group by virtue of possessing a durable
network of more or less institutionalized relationships of mutual acquaintance and
recognition” (Bourdieu and Wacquant 1992: 119). Studies on number of alliances
as social capital focus on the benefits of social capital (Ahuja 2000b; Baker 1990;
Gulati 1998). Accordingly, we hypothesize that:

Hypothesis 1: The more a focal firm’s alliances, the greater its subsequent
performance.

Studies on the number of partners in an alliance portfolio are relatively scarce.
Studies on firms’ partners focus on the benefits of having such partners. Partners in a
strategic alliance can be compared to the friends we have in our social life. Having
more friends means we have more people to converse with. Similarly, having more
partners in an alliance means we have more partners to collaborate with.

A firm can enjoy numerous benefits from having multiple partners, including the
ability to systematically develop an area of expertise by delegating specific parts of
products or practices, which in turn leads to better performance (Capaldo 2007).
Also, having diverse partners from several industries provides opportunities for
accessing novel information (Baum et al. 2000; Beckman and Haunschild 2002;
Powell et al. 1996; Schilling and Phelps 2007; Uzzi 1996, 1997). In addition, the
more a focal firm’s partners, the better its chances of forming good partnerships
(Gulati 1998, 1999; Podolny and Stuart 1995; Powell et al. 1996). A focal firm with
many partners also has numerous opportunities to pursue new market trends or
innovations, which then affects its performance (Gulati 1998; Powell et al. 1996).
Prior empirical studies suggested that knowledge heterogeneity resulting from
having numerous partnerships in a network benefits performance by broadening a
firm’s perspective, increasing available resources, and improving its problem-
solving capability (Goerzen 2007; Hambrick et al. 1996; Hargadon and Sutton 1997;
Pelled et al. 1999; Rodan and Galunic 2004). Beckman and Haunschild (2002) also
found that firms with many partners that have different experiences tend to perform
better than those without such partners. Thus, in a competitive environment, having
many partners significantly affects a focal firm’s performance, owing to the
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superiority of the information, knowledge, and resources a firm can access from the
alliance portfolio. Accordingly, we hypothesize that:

Hypothesis 2: The more a focal firm’s partners, the greater its subsequent
performance.

2.2 Spanning structural holes

Social capital obtained from a network can be categorized into linking social capital
and communal social capital (Wu and Wei 2004). The concept of linking social
capital focuses on the benefits of a focal firm in a brokering position. Many prior
studies based on the structural hole theory of Burt (1992) emphasized the
importance of this strategy in an open network (Bae and Gargiulo 2004; Dyer et al.
2008; Zaheer and Bell 2005). On the other hand, the concept of communal social
capital focuses on the benefits of a focal firm’s embeddedness in a closed network
(Coleman 1988, 1990; Granovetter 1985).

Spanning structural holes, which is expressed as linking social capital, has several
advantages (Burt 1992). A focal firm that spans structural holes enriches its position by
having greater access to mutually unconnected partners. Burt (1992) suggested that
spanning structural holes or reducing redundancy among partners is favorable for
obtaining diverse information and gaining advantage over competitors. Bae and
Gargiulo (2004) found that spanning structural holes positively affects a firm’s
profitability (i.e., return on assets, return on equity). Zaheer and Bell (2005) showed
that spanning structural holes is positively related to a firm’s market share. Dyer et al.
(2008) obtained a similar result from their analysis of the Tata Group in India. In
particular, they found that spanning structural holes benefits the firm’s performance
through the availability of novel information. Accordingly, we hypothesize that:

Hypothesis 3a: Spanning structural holes enhances a focal firm’s performance.

Meanwhile, according to the communal social capital view, densely embedded
networks where a focal firm has numerous interconnected partners are favorable for
the firm; such social structures are called closed networks (Coleman 1988, 1990;
Walker et al. 1997). In this social structure, a focal firm benefits from the exchange of
information, reduced opportunism, and lower costs of monitoring on the basis of trust
(Zaheer and Venkatraman 1995). The degree of connectivity among a firm’s partners
leads to more productive collaboration in terms of resource sharing and access to novel
information (Ahuja 2000a). Accordingly, we form the following hypothesis:

Hypothesis 3b: Adensely embedded network enhances a focal firm’s performance.

3 Method
3.1 Research setting

The effects of alliances have not yet been clearly identified (Wassmer 2010). Most
previous studies measured the effects of alliances after 1 year (Ahuja 2000a; Koka
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Fig. 3 Measurement of the effect of an alliance considering the decay effect

and Prescott 2002, 2008; Padula 2008; Powell et al. 1996; Zaheer and Bell 2005).
Swaminathan and Moorman (2009) measured the effects constantly for 5 years. We
adopted the method by Stuart (2000), who stated that the effect of an alliance
weakens over time during a 5-year period. For example, 5 years prior to the current
year, the effect received a weight of 0.2; 4 years prior, it is 0.4; 3 years prior, it is
0.6, and so on. If a focal firm formed an alliance with a partner at time #-2, the effect
of the alliance at time ¢ for the focal firm is 0.8. For the purposes of this study, these
cumulative effects are called the decay effect. This decay concept can be explained
by network decay (Burt 2000), which states that the liability of new ties is evident
from the slower decay in older relationships (Fig. 3).

3.2 Data

We investigated the technological alliances of 48 leading Korean pharmaceutical
and bio firms that are listed (or registered) on the Korea securities dealers’
automated quotation and the Korea composite stock price index. Specifically, we
tested our hypotheses on a longitudinal data set measuring the effects of alliance
portfolio configuration. Co-patenting is used as an indicator of technological
alliance (Lecocq and Van Looy 2009). Following prior research, the year of
technological alliance is identified as the date of patent application rather than the
date the patent was granted (Baum et al. 2000). The technological alliance data was
obtained from the WIPS online patent search, a commercial service providing
information on patents. We found data on 372 co-patents, with each co-patent
involving two to six participants. We assigned the same weight to alliances between
a focal firm and partner firms regardless of the number of participants in a co-patent.
Until 1990, alliance was a rare phenomenon (Barney and Hesterly 2006); thus, this
study only examined data beginning that year. The firms’ financial data were
collected from the Korea investor’s service value database for 1995-2009.

3.3 Measurements: dependent variables

To measure the performance of the firms used in this study, we used two variables—
the growth rate of revenue and the growth rate of profit. The growth rate of revenue
was used to represent growth. Meanwhile, the growth rate of profit was used to
represent profitability. According to Glancey (1998), if a firm is profit-oriented, its
strategies for growth and profitability move in the same direction. However, if a firm
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is growth-oriented, it can achieve its goals by reducing the margins on its most
profitable products; in short, its strategies for growth and profitability may not
coincide. Similarly, in this study, we used the two variables separately because the
effects of alliance portfolios on each variable could differ.

3.4 Measurements: technological alliance portfolio variables

In an alliance portfolio, a focal firm is said to be embedded because it coordinates
with its partners through the processes of knowledge transfer and resource sharing
(Galbraith 1977; Gresov and Stephens 1993; Tsai 2001). Before explaining our
method for calculating the values of the four explanatory variables, we explain the
relationships within a complex alliance portfolio. Figure 4 illustrates the cumulative
network of technology alliances for the period 1990-2008. The red and blue nodes
represent the pharmaceutical and bio firms respectively, while the nodes in other
colors represent firms in other industries. Figure 4 shows that focal firms have
different egocentric alliance configurations in terms of number of alliances, number
of partners, and spanning structural holes.

Although this cumulative alliance portfolio conveniently illustrates the overall
network structure, the units for longitudinal analysis are 5-year camulative networks that
consider the decay effect. Thus, we need to understand the structure of the cumulative
networks in 5-year increments. Figure 5 presents the two periods of time, namely
1995-1999 and 2000-2004, for which the decay effect was considered. The image on the
left is less complicated than that on the right, which demonstrates that the number of
partners and number of alliances increase over time. In addition, the overall network
configurations are similar to the cumulative network of technology alliances during
1990-2008, illustrated in Fig. 4, albeit the complexity and the tie strength are lower.

Pharmaceutical firm ="

Bio-firm . -
Medical device firm b\-
Public organization firm -\‘
Chemical firm N
Overseas firm l\\. °
Cosmetics firm \
Electronics fim » S
Health functional food firm » /

Machinery firm
Household items firm

sliranttscanng il \\\}

Fig. 4 Firms’ alliance portfolios in the cumulative network of technology alliances for the period
1990-2008
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“(0)

Fig. 5 Five-year cumulative networks for which the decay effect was considered, a Network during
1995-1999, b Network during 2000-2004)

3.4.1 Number of alliances

This variable is based on the concept of degree centrality proposed by Freeman
(1979), which measures the number of ties of a node. In considering the decay
effect, a single tie strength increases from 0.2 to 1.0. Thus, this variable represents
the sum of the tie strength between a focal firm and its partners. In other words, it is
an absolute value of how much a focal firm interchanges with its partners. To
measure this effect on performance at #, we made 15 cumulative adjacent matrixes
from t — 1 to t — 5 considering the decay effect. Equation (1) represents this
adjacent matrix. Then, the number of alliances of firm 1 can be calculated as
follows: wi, +wi, +--- +wi,,.

A= (w) (1)
ij
3.4.2 Number of partners

The number of partners of a focal firm is represented by the number of nodes to
which a node is adjacent. This value considers the number of partners to which a
firm is connected regardless of the strength of the ties. In short, it represents how
many partners are affecting the focal firm. From the Eq. (1), the number of partners
of a focal firm can be represented as the sum of the indicator function 7, like in Eq.
(2) below. In other words, it is the sum of the row in the Eq. (1), counting a row only
if wi; is not zero.

. Ix=c=1 ifx=c
Z(lfl[wijfo]) where Ix=c]=0 ifx#c for constant c @)

J
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3.4.3 Structural hole

We used the same equation as Burt’s (1992) to calculate the structural hole score
considering the decay effect (Borgatti et al. 2002; Zaheer and Bell 2005). The more
a focal firm’s unique partners, the higher its structural hole score. In other words, if
all the available information can be transferred to the focal firm, it is considered as a
nearly perfect strategy of the structural hole:

2

(Structural hole); = 1 — Z pi + Z PigPqj

=1 q=1
q#i.j

where

pij equals the strength ratio of direct ties from i to j

n

Y DigPgj is the sum of the indirect tie ratio
g=1
qFi,j

3.5 Controls

First, we controlled for past performance. Firms that performed well in the past are
likely to maintain their good performance (Tsai 2001). Thus, we included
performance measures for previous years (1994-2008). Second, we also controlled
for firm size and debt-equity ratio as they also affect firm performance (Kim 2005).
Firm size is measured by the natural log of annual assets, while debt-equity ratio is
debt divided by equity. Third, we also considered firm age as a control (Goerzen
2007; Zaheer and Bell 2005). Firms that have been in existence longer are more
likely to perform better because of numerous advantages, including an established
reputation, brand value and recognition, and developed social networks (Zaheer and
Bell 2005). Firm age was calculated by the number of years following the year of
establishment of a firm. Fourth, we also controlled for the internal capability of firms
(Lee et al. 2001; Oliva et al. 2011). The capability of a firm can be divided into
internal and external capabilities (Lee et al. 2001; Zaheer and Bell 2005). External
capability refers to a firm’s competitive advantage through network effects, while
internal capability refers to a firm’s own abilities. To measure the internal capability
of the firms, we collected the firms’ yearly single patent counts for 1990-2008 from
WIPS, and used the value of cumulative number of patents for 5 years to represent
recent internal capability. Lastly, year dummies are also included in the models to
control for economy-wide shocks (Uotila et al. 2009).

3.6 Data analysis
We estimated the model using the two-step generalized method of moments (GMM)

by Arellano and Bond (1991), which involves transforming the equation into first
differences and uses lagged values of the endogenous variables as instruments,
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using the data for the 48 leading Korean pharmaceutical and bio firms. The data sets
are unbalanced longitudinal data sets due to the differences in the foundation years
of the firms. This procedure is used to obtain estimates for the dynamic longitudinal
model, using STATA version 11.0. This methodology should satisfy two tests—the
Sargan test and the second-order serial correlation test [AR(2)]. The Sargan test is
used for over-identifying restrictions for the GMM estimators, and the AR(2) to test
for second-order serial correlation. The instrumental variables in the GMM used the
first and second lags to overcome reliability issues. The set of models is comprised
of three models for analyzing the two performances. We introduced the baseline
model first and then added the variables’ number of alliances and number of
partners to determine the relationships between the two variables in the second
model. Lastly, the third model uses the complete model.

4 Results

Table 1 presents the correlation matrix and descriptive statistics for the three
datasets, while Table 2 shows the standardized coefficients for the independent
variables. None of the models encountered problems regarding over-identifying
restrictions and second-order serial correlation. Therefore, all the models are
suitable for the two-step GMM.

4.1 Tests of hypotheses

We found that hypotheses 1, which postulate that the number of alliances positively
affects firm performance, are not supported in any of the models. For hypothesis 2,
which postulates that the number of partners positively affects firm performance, we
found supporting results. Lastly, for hypothesis 3a, which postulates that spanning
structural holes positively affects firm performance, we found supporting evidence
for the growth rate of profit, but a contradicting result for the growth rate of revenue,
thereby supporting hypothesis 3b, which postulates that densely embedded networks
positively affect firm performance.

5 Discussion

This study focuses on the external networks of focal firms, which have recently
received significant attention in the strategic alliance literature and gives another
paradigm to explaining firm performance. This viewpoint complements the
resource-based view, which emphasizes the importance of internal capability for
better performance (Gulati et al. 2000a; Wassmer 2010; Zaheer and Bell 2005).
Although there have been several prior studies on the positive effects of external
networks (Ahuja 2000a; Gulati et al. 2000b; Zaheer and Bell 2005), this study was
motivated by two new goals. First, we sought to determine the relationships between
number of alliances and number of partners by identifying the partners of focal firms
in an alliance portfolio. Second, we sought to determine whether different alliance
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Table 2 Two-step GMM estimates for growth rate of revenue and profit

Dependent Growth rate of revenue Growth rate of profit
variables
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Controls
Past performance  0.33%%* .32 .32 0.04 % 0.03 %% 0.03 %%
(0.04) (0.04) (0.03) (0.01) (0.01) (0.01)
Firm size —75.49%%% 76 53%kk 77 JORkE - —
56.65%#%* 53.26%%%* 57.12%#%
(16.96) (17.47) (14.35) (21.74) (19.75) (20.05)
Debt-equity ratio  —0.36* —0.38* —0.36* —1.60%* —1.61%* —1.61%**
(0.21) (0.22) 0.21) (0.64) (0.69) (0.62)
Age 3.24%* 3.86* 3.50%* 19.15% 19.63* 20.46
(1.59) (2.16) (1.75) (11.40) (11.88) (12.52)
Internal capability —0.89%%* 1.07#5%% 1.19%s#* 0.38%##:* .42 1.75%:*
(0.32) (0.35) (0.44) (0.14) (0.52) (0.86)
Independent variables
Number of 4.44 4.23 27.68 26.40
alliances (4.84) (4.29) (17.01) (17.46)
Number of 7.64%* 5.78%* 27.20%%* 24.61%*
partners (3.82) (2.86) (10.37) (12.51)
Structural hole —43.20% 50.68%*
(26.10) (24.84)
Year dummies Included Included Included Included Included Included
Cons 1,500.33*** 1,508.86*** 1,551.30*** 1,883.99*%* 1,853.70** 1,968.38*
(333.57) (339.46) (295.89) (951.47) (935.38) (1,190.25)
Observations 429 429 429 429 429 429
Firms 48 48 48 48 48 48
AR(2) test 0.45 0.57 0.59 0.49 0.60 0.67
Sargan test 0.22 0.40 0.45 0.35 0.49 0.52

#% p < 0.01, ** p < 0.05, % p < 0.1

portfolios affect firm performances differently depending on the characteristics of
the performance measures. To accomplish these goals, we examined firm
performance in two respects: the growth rate of revenue and the growth rate of
profit. The findings and implications are discussed below.

Many studies have argued the positive effects of network size in terms of number of
alliances. However, our research results showed no evidence of this positive effect.
This result has two implications. First, it suggests that there may be inefficiencies
when firms maintain several alliances, with the set of alliances changing over time.
Such inefficiencies may stem from unnecessary or costly alliances, which may be a
reason why we did not find a positive or negative effect of number of alliances.
Second, this result also suggests that there may be more important factors affecting
firm performance (e.g., the quality or diversity of partners) other than the number of
alliances. Although the effect of alliances, which is based on the concept of degree
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centrality, has always been considered a beneficial factor of firm performance, the
result suggests that we should approach number of alliance as an aspect of the function
of benefits and costs (Wassmer and Dussauge 2011).

Meanwhile, the result for network size in terms of number of partners suggests
that a larger number of partners is better for performance, based on several models
(H2a). In this study, we clearly distinguished between the concepts of number of
alliances and number of partners, and consequently, were better able to explain the
effects of alliance portfolio configuration. Furthermore, this approach is in line with
Wassmer’s (2010) recommendations for future research, which encouraged further
examining the relationship between alliances and partnerships:

A promising research opportunity would be to combine the two dimensions
and conduct some comparative research on different alliance portfolio
configurations (e.g., alliance portfolios with many alliances and many partners
vs. alliance portfolio with many alliances but few partners, i.e., many close
partners.) (2010: 163)

Wassmer’s quote above argues the necessity of distinguishing between these two
concepts (i.e., number of alliances and number of partners), and the importance of
integrating them. Figure 6 illustrates how the number of alliances and the number of
partners affect the growth rate of revenue and the growth rate of profit. We
compared two firms in terms of number of alliances and number of partners from
model 2, assuming the control variables are constant. We deleted the relationships
among partners because we are focusing on the number of alliances and number of
partners. Since the estimated coefficient for the number of partners is positive,
increasing the value of this variable is better for the performance of the two firms.
Alliance configurations such as that of firm A, which has a larger number of
partners, are better for performance than that of firm B. This suggests that more
substantial partners may be better for performance.

% s
14
12

Firm A
10

—— No. of alliances of firm A -=- No. of partners of firm A

No. of alliances of firm B — No. of partners of firm B

Fig. 6 Examples of the effect of the size of alliance portfolio on performance
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The results for the effect of spanning structural holes on performance are rather
unclear because the results for the two performance measures differed. To broaden
our understanding of the effects of spanning structural holes, a performance measure
needs to be specified. The results showed that spanning structural holes positively
affects the growth rate of profit but negatively affects the growth rate of revenue. In
other words, while spanning structural holes is beneficial for profitability, it is not
for growth (i.e., a densely embedded network configuration is better for growth); in
this sense, spanning structural holes is rather like a double-edge sword. This result
gives new insight that contradicts traditional social capital perspectives, namely
linking social capital and communal social capital. Figure 7 illustrates the effects of
spanning structural holes. Our results suggest that a focal firm should span structural
holes in order to achieve profitability at the expense of growth.

According to Ahuja (2000a: 451), “When developing a collaborative milieu and
overcoming opportunism are essential to success, closed networks are likely to be more
beneficial. When speedy access to diverse information is essential, structural holes are
likely to be advantageous.” Ahuja’s statement assumes that the need to overcome
opportunism and the need for diverse information exist separately, as shown below in
Fig. 8. This argument might prompt us to understand spanning structural holes
fragmentarily. Based on our results, however, completely beneficial alliance portfolio
structures, that is, closed networks or spanning structural holes, do not exist in reality. In
other words, spanning structural holes is like a double-edge sword—it positively affects
the growth rate of profit but negatively affects the growth rate of revenue of firms.

Why is spanning structural holes better for firm profitability, and worse for firm
growth? A focal firm that spans structural holes gains access to diverse, non-
redundant information and knowledge, and consequently earns greater profits from
the high value products resulting from the utilization of such information and
knowledge. An example of this effect is Apple’s iPhone, which was not borne by
entirely new technologies but rather by a combination of existing technologies.
However, a firm that spans structural holes could simultaneously lose its core
competencies partly from the opportunism of its partners (Ahuja 2000a; Barney and
Hesterly 2006; Zaheer and Bell 2005), which may cause it to lose its main sources
of revenue, that is, its relatively low value products, thereby adversely affecting its
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Fig. 8 Conceptual graph of Ahuja’s (2000a) statement

overall revenue. The results suggest that this outcome occurs when a firm’s alliance
portfolio spans structural holes.

This study examined technological alliance portfolio configurations and firm
performance among Korean pharmaceutical and bio firms. The results may not
necessarily be generalizable to all industries. Thus, additional research in other
industries is required to determine the ideal alliance portfolio configurations for
different industries. The development of new variables in portfolio configurations
will also lead to richer results and interpretations.

6 Concluding remarks

According to Wassmer (2010), research on alliance portfolio configurations has been
growing gradually. While we are proud to complete a research in this relatively new
area, additional empirical studies are necessary to produce useful results for
researchers and managers in a variety of intuitions and organizations. A firm’s
capability can be divided into internal and external capabilities (Zaheer and Bell
2005). RBV scholars concentrated on internal capability, while network scholars
focused on external capability. This study focused on the effects of network structures
in firms’ access to external resources. We found that alliance portfolio configurations
may affect the performance of a focal firm depending on the characteristics of the
relevant markets or industries. We hope that our empirical study may guide
researchers and managers. We will also attempt to expand this research to other
industries and develop new variables in alliance portfolio configurations.
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