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Abstract

Spinoff firms are a common phenomenon in entrepreneurship where employees
leave incumbent parent firms to found their own. Like other types of new firms, such
new spinoffs face liabilities of newness and smallness. Previous research has empha-
sised the role of the initial endowments from their parent firm to overcome such
liabilities. In this study, we argue and are the first to show, that, in addition to such
endowments, growing an alliance network with firms other than their parents’ is
also critical for spinoff performance. Specifically, we investigate the performance
effect of alliance network growth in newly founded spinoffs using a longitudinal
sample of 248 spinoffs and 3370 strategic alliances in the mining industry. Draw-
ing on theory based on the resource adjustment costs of forming alliances, we posit
and find a U-shaped relationship between the alliance network growth and spinoff
performance, above and beyond the parent firm’s influence. We further hypothesise
and find that performance effects become stronger with increased time lags between
alliance network growth and spinoff performance, and when spinoffs delay growing
their alliance networks. Implications for theory and practice are discussed.

Keywords Strategic alliances - Network growth - Spinoff - Mining industry -
Resource adjustment costs

Introduction

Spinoffs are new firms founded by ex-employees of incumbent firms (Klepper,
2009), and have been the focus of substantial research, making for a considerable
proportion of new entrants in various industries (Fackler et al., 2016). New firms
face various challenges, such as the liabilities of newness and smallness (Aldrich
& Auster, 1986; Stinchcombe, 1965). To overcome these liabilities, spinoffs rely
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on endowments from their parents (Bruneel et al., 2013; Klepper & Sleeper,
2005). These endowments are mainly in the form of intangible resources (e.g.,
reputation, specialised knowledge, experiential learning, etc.), that the spinoff
entrepreneurs bring with them to their new firms and have acquired prior to their
firm incorporation (cf. Chatterji, 2009; Dick et al., 2013). It is not clearly inves-
tigated in the spinoff literature how new spinoffs compensate for their lack of
tangible and intangible resources after incorporation. Paying attention to this is
important since spinoffs often do not have access to their parent’s complementary
resources after incorporation since the spinoff entrepreneurs often lose their rela-
tionship with their parents (Buenstorf & Klepper, 2009). For instance, conflicts
may arise between parent firms and employees who leave to start their own com-
pany, impeding resource sharing (McKendrick et al., 2009; Walter et al., 2014),
or the parent firm may simply not be capable of offering the required resources
(Chesbrough, 2002). Therefore, growing strategic alliance networks with firms
other than their parents’ might be very important for spinoff performance as a
compensation for losing their access to parent’s complementary resources. This
study is thus devoted to this so far unexplored research question focusing on the
performance effects of growing alliance networks, which go beyond the parental
tie, for new spinoffs.

To benefit from alliances, the development of dedicated resources that might
have limited utilisation outside of the alliance network is required (Madhok et al.,
2015). This creates a challenge, where the performance benefits may be influ-
enced by the number of alliances in the firm’s alliance network; from which the
resources can be leveraged as well as the time and investment it takes to develop
those resources (Gulati & Singh, 1998; Madhok et al., 2015). We draw on
resource adjustment cost theory (Madhok et al., 2015) to investigate this complex
nature of the effect of alliance network growth on spinoff performance, as this
theory takes into account both the benefits and the costs associated with grow-
ing a network of alliances. Based on this theory we posit a U-shaped relationship
between alliance network growth and spinoff performance. To further investigate
the potential temporal dynamics of the posited relationship, we connect resource
adjustment theory with recent advances on hypothesising the effect of time (Agu-
inis & Bakker, 2021; Wood et al., 2021) in terms of increased time lags between
the dependent and independent variables, and the timing of when spinoffs grow
their alliance networks.

We utilise a longitudinal sample of 3370 strategic alliances and 248 newly
founded spinoffs in the mining industry to test our hypotheses. The mining indus-
try makes a particularly suitable context to investigate the effect of alliance net-
work growth on spinoff performance and the temporal dynamics between them. It
is an industry with a large number of spinoffs and alliances, and the alliances are
relatively homogenous, which allow us to better observe the performance effects
of network growth (Bakker, 2016). It takes several years for new mining projects
to develop through a somewhat standard process of exploration, development,
and exploitation (Bakker & Shepherd, 2017), which allow for a better investiga-
tion of temporal dynamics and alliance growth, by keeping other sources of vari-
ance constant.
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Our study makes several contributions. Firstly, it extends the literature on spin-
offs by introducing alliance network growth as a novel driver of performance. Previ-
ous studies have shown the parent firm as the main driver of spinoff performance
(Agarwal et al., 2004; Au et al., 2013; Basu et al., 2015; Chatterji, 2009; Fackler
et al., 2016); however, we investigate whether the performance effects of alliance
network growth hold over and above the parent firm effect. Secondly, we hypoth-
esise and confirm a U-shaped relationship between the alliance network growth and
spinoff performance. Our implications go beyond the spinoff context and contrib-
ute to the broader literature that studies the performance effects of alliance network
growth for newly founded firms (cf. Baum et al., 2000; Moghaddam et al., 2016;
Pangarkar & Wu, 2013; Rothaermel & Deeds, 2006; Shin et al., 2016; Zhou et al.,
2019). We introduce adjustment cost arguments in a literature that has overwhelm-
ingly focused on resource complementarity to be automatic in alliances in terms of
accessing resources and creating competitive advantage (Baum et al., 2000; Chang,
2004), and learning and knowledge sharing (Powell et al., 1996) to provide a more
precise theory on the alliance network performance effects. Lastly, we examine the
temporal dynamics of the alliance network growth-spinoff relationship. Combining
resource adjustment cost arguments with distinct time constructs from the entrepre-
neurship and strategy field (Aguinis & Bakker, 2021; Wood et al., 2021) provides a
more precise theory on the temporal dynamics of the performance effects of alliance
network growth in terms of increased time lags and timing.

This paper is structured as follows: firstly, we review the literature and develop
our hypotheses. Next, we explain the sample and the methodology, and present the
results. Finally, we discussed the scholarly and managerial implications of the key
findings.

Theoretical background

Spinoffs have received substantial attention in the academic literature due to
their higher performance and better survival rates when compared to other types
of new firms (e.g., Agarwal et al., 2016; Bruneel et al., 2013; Dick et al., 2013;
Thorburn, 2000). In previous studies, the main determinants of spinoff perfor-
mance are identified as: their parent firm’s performance and characteristics; the
founders’ prior employment experiences while working in the parent firm; and
the human capital of the founding spinoff team (see Table 1). Franco and Filson
(2006) demonstrate that spinoffs originated from parents with higher know-how
have higher survival rates; concurrently, the performance of the parent firm is
positively associated with the success of spinoffs (Dick et al. (2013). Spinoffs
that stem from promising opportunities in the market are shown to have higher
survival rates than spinoffs pushed out from struggling parent firms that have had
poor performance (Fackler et al., 2016). The revenue of such opportunity-based
new spinoffs is also demonstrated to grow faster than spinouts (i.e., new firms
started and backed by incumbents) and spinoffs coming from parents with poor
performance (Bruneel et al., 2013). Moreover, Fackler et al. (2016) show that the
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survival rate of spinoffs is negatively related to the number of employees in the
parent firm (i.e., parent firm size).

According to Heritage Theory “spinoffs inherit knowledge from their parents that
shape their nature at birth” (Klepper & Sleeper, 2005, p.1291). Prior research shows
that spinoffs build their capabilities based on the knowledge transferred from their
parent firms (Agarwal et al., 2004; Basu et al., 2015). The transferred knowledge can
be explicit in the form of codified routines, or implicit in the form of tacit knowledge
(Agarwal et al., 2004). Studies have also shown that employee-entrepreneurs can
acquire expert marketing knowledge (Agarwal et al., 2004), technology (Agarwal
et al., 2004; Chatterji, 2009; Klepper & Sleeper, 2005), entrepreneurial processes
(Ellis et al., 2017), and organisational routines (Phillips, 2002), and ultimately gain
financial resources and develop social networks (Agarwal & Shah, 2014; Agarwal
et al., 2016; Elfring & Hulsink, 2007) during their employment in the parent firm.
These so-called initial endowments of spinoffs can shape the dynamic capabilities
and strategic decisions that lead to higher performance (Basu et al., 2015). Found-
ers’ individual expertise and capabilities, developed in the parent firm, can contrib-
ute positively to the spinoft’s impactful knowledge creation (Basu et al., 2015).

Yet, spinoffs often do not maintain a direct relationship with their parent firm
after being established (cf. Buenstorf & Klepper, 2009), and therefore reduce the
access to their parents’ complementary resources after founding. In addition, the
parent firm’s knowledge and resources may lose relevance due to spinoff’s differ-
entiation from its parent (Chesbrough, 2002; Chesbrough & Rosenbloom, 2002).
So, what is an alternative source that new spinoffs can recognise to compensate for
their lack of resources after founding? Studies on new ventures propose developing
strategic alliances as a strategy to obtain the required resources during the found-
ing period (e.g., Baum et al., 2000; Moghaddam et al., 2016; Rothaermel & Deeds,
2006). Strategic alliances are generally formed for the ‘joint pursuit of agreed-on
goal(s) in a manner corresponding to a shared understanding about contributions
and payoffs’ (Gulati et al., 2012, p.533). They cover a wide range of interorganisa-
tional links, such as licensing, equity joint ventures, outsourcing, and venture capital
investment (Contractor & Lorange, 2002). The various types of alliances help firms
to pool their resources and capabilities together, and create unique learning oppor-
tunities for partner firms (Inkpen, 2000). The access to the skills and knowledge of
their partners allows firms to incorporate this knowledge into their learning systems
and structures, which would not have been possible without an alliance agreement
(Hemmert, 2019; Inkpen, 2000). Das and He (2006, p.121) go so far and mention for
new firms alliances are “a matter of survival” due to the uncertainty about the qual-
ity, legitimacy and attractiveness of new firms, and an elevated need to learn from
outside partners (Dai et al., 2017; Hubbard et al., 2018; Pangarkar & Wu, 2013).

Studies of new firms investigating the relationship between the growing alliance
networks and the performance have so far found different results. Studies based on
the resource-based view (RBV) have mostly predicted and found support for a posi-
tive relationship. Prior studies have shown that new firms that form alliance net-
works to access resources achieve better performance (Baum et al., 2000; Eisenhardt
& Schoonhoven, 1996; Yu et al., 2014), while others have not been able to replicate
this positive effect (cf. Deeds et al., 2000). There are also studies that find support
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for a negative effect of alliance network growth on new firm performance. For
instance, Alvarez and Barney (2001) argue that while new firms acquire access to
their partner’s resources through alliances, their partners, that are often larger firms,
can also access the new firm’s new technology. This may lead to larger partners’
opportunistic behaviour, and appropriation of the new firm’s resources (Alvarez &
Barney, 2001).

Moghaddam et al. (2016) argued that, when extending the argument about how
firms achieve and sustain competitive advantage through forming alliances to
dynamic capabilities perspective, the relation might become non-linear, given that
the development of capabilities happens through repeated practice and building
effective routines and processes (Eisenhardt & Martin, 2000, p.1114). Such stud-
ies have typically focused on the number of alliances added to the network as an
indicator of alliance capability development, which subsequently allows firms to
reap benefits (Rothaermel & Deeds, 2006). The performance of new firms is lower
for those firms that form a small alliance network, as they have not yet developed
their alliance management capability. Therefore, when new firms add too many alli-
ances to their networks, performance would decline due to exhaustion of managerial
attention. However, this view does not consider the opportunities available outside
of alliances nor that the capability developed for managing alliances can be used
across alliances, hence, reducing the cost of growing an alliance network (Madhok
et al., 2015). Madhok et al. (2015) propose a resource adjustment costs perspec-
tive for involvement in alliances. This perspective suggests that, in order to realise
value from an alliance, firms face adjustments costs when deploying and transform-
ing their existing resources to adapt to their alliance needs. Within the context of
an alliance, direct costs include those of modifying existing resources of a firm to
better align with those of the partner(s). Capabilities to manage an alliance have a
degree of fungibility or specificity that limits their use outside the alliance network
(Madhok et al., 2015). In addition, there are indirect adjustment costs in terms of
the value of opportunities foregone by a firm, which limit the use of its transformed
resources (Madhok et al., 2015). Such indirect costs are defined as “the costs of
resource deployment that result in foregone revenue and can be defined as the (unex-
ploited) value of the best opportunity for deploying the resources outside of the alli-
ance.” (Madhok et al., 2015, p.97). Additionally, Madhok et al. (2015) suggest that
involvement in alliances and evaluation of its costs and benefits happens over time.
However, the time effect cannot be conceptualised by merely focusing on the rela-
tionship between spinoff alliance network growth and its performance. Not consid-
ering time “explicitly both conceptually and operationally” prevents understanding
the processes by which the main effect of alliance growth unfolds for spinoff perfor-
mance (Aguinis & Bakker, 2021, p.2). Therefore, we further investigate the tempo-
ral dynamics in terms of increased time lags and timing entering alliances (also see
Aguinis & Bakker, 2021).
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Spinoff Alliance Network Growth and Performance

Spinoffs with low levels of alliance network growth will face low direct adjust-
ment costs associated with developing capabilities for working with their alliances
(Madhok et al., 2015). Engaging in a few alliances will tie only a limited amount of
resources to the network (Madhok et al., 2015). Moving to moderate levels of alli-
ance network growth will increase the direct adjustment costs and those of develop-
ing management capabilities to manage a larger network increase. Each additional
alliance will require adjustments to the spinoffs resource base, further increasing
costs (Madhok et al., 2015). With low levels of network growth, the opportunity
costs are also low for the spinoff, which means that while the alliance network itself
may offer little performance benefits, the spinoff can generate higher performance
by using its resources in more profitable opportunities. While strategic alliances are
unstable and are characterised by high failure rates and premature termination, in
particular in the mining industry (Bakker, 2016; Kale & Singh, 2009), these spinoffs
also bear low costs associated with being engaged in alliances.

When moving to moderate levels of alliance growth, the amount of resources
dedicated to the alliance network leaves little chance to seek profitable opportunities
elsewhere. Yet, the spinoff alliance network has not become large enough to either
fully benefit from opportunities in the network, or to effectively leverage its alliance
management capabilities across its network. The spinoffs with moderate levels of
alliance network growth will not see much of the benefits associated with the alli-
ancing activities, when compared to those having high levels of alliance network
growth. This happens because their grown alliance network is still small to reap sub-
stantial benefits from it. Indeed, new spinoffs that are ‘stuck in the middle’ may bear
all the adjustment costs with only slightly better chances of success, when compared
to having those having a lower level of alliance network growth, which proves insuf-
ficient to compensate for all the associated costs. Taken together with the increasing
direct costs, this suggests that the performance of spinoffs will decrease from low to
moderate levels of alliance network growth.

When moving from moderate to higher levels of alliance network growth, adjust-
ment costs are expected to flatten. After growing the alliance networks to a certain
level, it is expected that spinoffs face fewer additional costs by adding more alliances
(Madhok et al., 2015). This fungibility of alliance management capabilities allows
spinoffs to leverage them across their network and take advantage of new collabo-
ration opportunities without having to redevelop those capabilities (Vassolo et al.,
2004). Alliance capabilities are also improved through experience with multiple alli-
ances, which leads to the creation of codified routines, policies, and procedures, as
well as tacit knowledge to realise the benefits presented by alliances (Rothaermel &
Deeds, 2006). This would lower both the direct adjustment costs for new spinoffs
and the opportunity costs through fewer foregone opportunities. The growth of the
alliance network presents opportunities that can be realised with existing alliance
capabilities (Pangarkar & Wu, 2013), and therefore reduce the need to seek oppor-
tunities outside networks. With a larger network, spinoffs also reduce the impact of
potential alliance failure by having a larger number of partners. Having higher lev-
els of alliance network growth increases the chances of selecting an alliance with
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above-average financial benefits for new spinoffs. In short, growing a larger alliance
network will likely result in benefits growing more in relation to costs. Therefore,
we suggest:

Hypothesis 1: The relationship between spinoff network growth and spinoff per-
formance is U-shaped.

Temporal dynamics between the alliance network growth and new spinoff
performance

In order to understand the temporal dynamics between the alliance network
growth and new spinoff performance, we use the time lag between the two vari-
ables to test the boundary conditions of the hypothesised U-shaped relationship
between them (Aguinis & Bakker, 2021). The time lag between the spinoff alli-
ance network growth and performance is likely to affect the U-shaped relation-
ship between the two. Since the alliancing capabilities are built over time through
repeated engagements in strategic alliances (Rothaermel & Deeds, 2006), a
longer time elapses since the formation of an alliance network, which ultimately
allows for the new spinoff to accumulate more experiences as a result of alli-
ancing activities, and therefore, reap more benefits from their existing alliance
networks. Research from Baum et al. (2000) on a sample of new ventures con-
firmed that performance benefits of alliance networks increase exponentially
with a longer time lag. Moreover, once resources are transformed for the alliance
network, they both limit opportunities to use them outside alliance networks and
offer opportunities for further redeployment inside the alliance network; there-
fore, the performance improves over time (Madhok et al., 2015; Sakhartov &
Folta, 2014). This is sometimes referred to as time compression diseconomies
(Dierickx & Cool, 1989), which suggests that such resources and capabilities take
time to develop and adjust (Argyres et al., 2019). The opportunity costs asso-
ciated with redeploying resources and capabilities are larger for more unrelated
applications, such as trying to deploy alliance-specific capabilities outside of an
alliance network (Helfat & Eisenhardt, 2004; Sakhartov & Folta, 2014). Moreo-
ver, capabilities are typically more scale free, allowing them to be redeployed in
similar settings for relatively low adjustment costs (Sakhartov & Folta, 2014);
this suggests that for larger alliance network growth, the performance benefits
will increase over time. While this may suggest that for shorter timeframes, spin-
offs would prefer alternative choices to investing in resources in their alliance
network, the adjustment costs typically appear after resource allocation choices
have been made (Madhok et al., 2015). As such, we expect the performance effect
for alliance network growth to increase with larger time lags. This increased posi-
tive performance is expected to be more pronounced for spinoffs with high lev-
els of alliance network growth, since there are more opportunities to redeploy
the alliance capabilities within the existing networks. Similarly, increased time
lags will give spinoffs with low level of alliance network growth slightly better
performance outcomes when compared to those with lower time lags. This hap-
pens because such spinoffs face low opportunity costs due to their deploying of
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resources outside of alliances; they have only invested a smaller portion of their
resources in alliancing activities, and over time, have acquired more experiences
to explore their options and reap more benefits. However, firms with moderate
levels of alliance network growth still cannot experience substantial performance
outcomes over time, as the opportunity cost of redeploying their resources is
higher for them, when compared to having lower or higher levels of alliance net-
work growth. Therefore, the slopes of the U-shaped relationship between spinoff
alliance network growth and spinoff performance become steeper with increased
time lag between the two.

Hypothesis 2: The U-shaped relationship between spinoff network growth and
spinoff performance is stronger when there has been a longer time since the
formation of alliances than less time.

Timing is also another dimension of time that can help recognise the tempo-
ral dynamics between the alliance network growth of spinoffs and their perfor-
mance (Aguinis & Bakker, 2021). Timing refers to how the specific placement
of an event on a timeline affects the outcome variable. Therefore, it is impor-
tant to know whether the effect of alliance network growth on spinoff perfor-
mance is different for spinoffs that have just been founded compared to those a
couple of years after the founding. Research shows that the timing of strategic
actions is likely to affect their influence on the firm performance (cf. Katila &
Chen, 2008). Despite inheriting knowledge and practices from their parents, new
spinoffs need to make crucial decisions about the extent to which they will use
the transferred knowledge, and how they will build up on it in their new firm
(Basu et al., 2015). Therefore, to benefit effectively from the new knowledge and
resources from their strategic alliances and to combine them within their exist-
ing systems, newly founded spinoffs firstly need to have a good understating of
their own resources and knowledge bases to build on. Moreover, the high lev-
els of uncertainty associated with the period immediately preceding incorpora-
tion will increase the opportunity costs associated with resources; consequently,
they will prompt managers to be more flexible and less committed to investing in
adjusting resources (Sakhartov & Folta, 2014). This will likely reduce the ben-
efits of alliance networks. In time, the uncertainty and therefore the opportunity
costs of investing in alliance networks will decrease, allowing spinoffs to increase
benefits from investing in their alliance networks. Accordingly, we assume that
recently founded spinoffs will benefit less from the growth of alliance networks
when compared to those a couple of years after the founding. Thus, we suggest:

Hypothesis 3:Strategic alliances added to the network shortly after founding

will offer fewer performance-enhancing benefits to the spinoffs than alliances
added later.
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Research Methods

We tested the hypotheses using comprehensive longitudinal data on alliances, organ-
isational characteristics, and performance growth in spinoffs that began operations
in Australia between 2002 and 2011. Spinoffs are a major entry mode into the min-
ing industry. In Australian mining, spinoffs are accounted for up to 40% of all new
entrants between 2002 and 2012. Mining spinoffs enter multiple alliances, but not
all of them might succeed as one of the interviewed spinoff founders mentioned:

“The lesson there is choose your partners wisely. In Spinoff X,' we have had
several joint ventures and one of them was very successful and we had a joint
venture with Mitsubishi and they spent more than 1 to 2 million dollars on one
of our projects and we had another joint venture which was less than success-
ful but we went into it ... and we were not surprised that the end result was not
a good result. A third joint venture we had also, not a very good result because
that was the company ran out of money.”

The mining industry is selected because strategic alliances are commonplace in
this industry as a means of sharing risks and resources (Bakker, 2016). New firms
and larger companies both enter alliances to pursue their strategic goals (Knoben
& Bakker, 2019). The alliances are relatively homogenous in terms of the nature
of the contracts and the collaborations. This allows an enhanced observation of the
performance effects of network growth. Further, mining projects take several years
to develop through the exploration, development, and exploitation stages (Bakker
& Shepherd, 2017), which allows for a better investigation of temporal dynam-
ics and alliance growth by keeping other sources of variance constant. Therefore,
focusing on this industry provides an ample variance to test the veracity of our key
propositions.

Data collection and sample

We compiled data on 248 mining spinoffs that were founded during this period.
Within the entrepreneurship literature, a firm has been considered as a new firm
if it is 10 years or younger (cf. Baum et al., 2000; Carpenter et al., 2003; Certo
et al., 2001; Milanov & Fernhaber, 2009). The data we employ come from several
sources. We used the Register of Australian Mining as the main source, which is the
most comprehensive dataset in the existence of mining firms, their directors, and
their strategic alliances. The Register includes all strategic alliances, the companies
involved, and their respective stakes in the project. It also provides a summary of the
project’s annual progress. Because the disappearance and appearance of a company
in the dataset are sometimes due to name changes, we crossed-checked informa-
tion about founding time for each firm with the Dun & Bradstreet Hoovers Business
Browser dataset and checked for name changes of firms on the Australian Exchange

! Name changed due to anonymity.
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website. Financial data (e.g., revenue, ROA, etc.) was gathered from the Morning-
Star Premium dataset for each spinoff according to annual reports.

The sample consists of new spinoff firms that were 10 years old or less in 2011.
To be identified as spinoffs, firms had to be new companies where at least 25% of
their employees originated from the same mining company one year before initiation
(Muendler et al., 2012). We initially used The Register dataset to identify the found-
ing teams of new firms and their previous experience within the mining industry.
This information was crossed-checked with the MorningStar Premium. In quantita-
tive research, spinoffs are typically operationalised by a percentage of the employ-
ees in the new firm originating from the same parent firm. We focus on spinoffs,
employing a 25% cut-off use by Muendler et al. (2012). The 25% cut-off ensures that
at least two people originate from the same prior employer. Choosing a 25% cut-off
allowed us to include smaller size new firms, where at least one founder was from a
prior employer. Accordingly, the criteria aligns with that of Muendler et al. (2012)
for larger founding teams of more than five founders. Additionally, among the sam-
pled new firms as spinoffs, the percentage of employees coming from the same par-
ent firm was about 45%, which is higher than the 25% cut-off rate, and suggests the
strength of the spinoff phenomenon studied in the sample.

The mining firm that originated the majority of the founding team was identified
as the parent firm for that spinoff firm. Overall, we found 248 new firms with such
characteristics. By incorporating information on all newly founded spinoffs during
the observation period, the research design avoids the common sample selection
problem of overrepresentation of currently successful firms that can cause a survival
bias and influence the inferences about factors producing organisational behaviour
and success (Baum & Silverman, 2004).

Measures

Dependent variables:

Spinoff Performance Spinoff performance has been measured by both revenue (Bru-
neel et al., 2013) and return on assets (i.e., ROA) (Dick et al., 2013). Revenue data is
often a preferred measure of firm growth and financial performance of new ventures
(Baum et al., 2000), because it is relatively accessible and applies to all sorts of
firms and it is relatively insensitive to capital intensity (Delmar et al., 2003). ROA
is a key measure of company’s profitability, equal to a fiscal year’s earnings divided
by its total assets. Return on assets essentially shows how much profit a company is
making on the assets used in its business.

Another widely used indicator of spinoff performance in the literature is “survival
rates” (cf. Agarwal et al., 2004; Fackler et al., 2016; Franco & Filson, 2006). How-
ever, this was not an appropriate choice for this study, considering the length of the
observation period. Out of 248 spinoffs founded in different time points during the
ten years, only 14 firms were terminated before 2011. This suggests failure is highly
unlikely, and therefore it is not a proper measure for performance in this analysis.
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We obtained spinoffs’ revenue and ROA from annual reports of mining firms that
are available from the Morningstar Premium dataset. To get a less skewed distri-
bution of the variable, we took a natural logarithm from revenue. We use the rev-
enue/ROA (t+ 1) when controlling for revenue/ROA (t). The resulting effect is, in
essence, for the difference of revenue/ROA between (t) and (t+1) (i.e., one-year
performance change). We used absolute growth rather than percentage growth.
Certo et al. (2020) discuss the unequivocal limitations of the use of percentages. In a
series of simulations, they demonstrate that, in management studies, the use of per-
centages can result in inconsistent empirical findings. They argue that transforming
data into ratios may lead to spurious relationships between numerators, denomina-
tors, or both, and do not reveal the main effect in multiple regressions.

We entered an observation for each spinoff’s revenue for every year that we had
data of. For instance, a spinoff that has 5 years of data would contribute 5 obser-
vations to the analysis. The length of each spinoft’s observations differs due to its
founding time or failure during the observation period. The dependent variable is
measured at time 7+ / to let the effect of independent variables at time ¢ unfold. In
this paper, our focus is on the founding period, rather than subsequent performance
after the founding. The founding period is assumed to be less than 10 years by many
entrepreneurship studies (cf. Carpenter et al., 2003; Milanov & Fernhaber, 2009;
Robinson, 1999).

Independent variables:

Spinoff network growth For each spinoff, network growth is measured as a count
of the total accumulated number of alliance partners (Ahuja, 2000). We computed
all network measures with the Social Network Analysis software package Ucinet 6
(Borgatti et al., 2002). We then calculated the dependent variable using the five-year
moving window for network matrices. This variable would count all of the new alli-
ance partners that the spinoff formed ties, in the five-year period preceding year .
As Gulati (2007) explains, this is because past alliances are likely to influence the
current organisational outcomes. We used a moving window of five years of prior
alliances, based on research that suggests the normal lifespan for most alliances is
usually no more than five years (Kogut, 1988).

Control variables:

In addition to controlling for lagged dependent variables, we considered many other
factors that, according to spinoff literature, influence the performance of a spinoff.
We controlled for a variety of additional spinoff and parent firm characteristics in
four main categories: organisational controls, human capital, parent firm perfor-
mance, and post-spinoff links with the parent.

Organisational controls We controlled for time since establishment, also known as
spinoff age, and defined as the number of years since its founding, to ensure that any
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significant effects of our theoretical variables were not a spurious result of company
aging. We also controlled for the size of the new spinoff firm, which may affect its
performance (Fackler et al., 2016). We control for the spinoff size by obtaining the
financial assets and liabilities of the spinoffs in Australian dollars, and then taking
the natural log of company size in each year. Financial assets as a proxy for firm
size have been used by previous studies as a control variable (cf. Ahuja et al., 2009;
Bakker, 2016). We also added a binary variable that controlled for the fixed effects
of each year by assigning a dummy for each observation year, from 2002 to 2011
(i.e., Year dummy or Time effects). We also controlled for the R&D investment by
measuring the mining firms’ exploration and development expenditure that is docu-
mented in their annual financial reports as statements of cash flow. Because min-
ing projects are capital intensive, the investments that firms make in exploration and
development may allow them to identify the potential opportunities quicker, and to
increase financial benefit (Bakker & Shepherd, 2017).

Human capital The education of the founding team has also been considered to be
influential on the new spinoffs outcomes (Yeganegi et al., 2016). We controlled for
PhD experience, defined as whether or not there is a PhD holder in the founding
team (Taheri & van Geenhuizen, 2011).

Parental firm performance The parent firm’s financial situation has been found to
affect the success of the spinoff (Dick et al., 2013; Fackler et al., 2016; Franco &
Filson, 2006). Spinoffs coming from successful parent firms and not out of neces-
sity are shown to achieve higher growth rates when compared to spinoffs stemming
from the ones in crisis (Amankwah-Amoah, 2014; Fackler et al., 2016). Therefore,
we controlled for parent’s profitability at the time of spinoff founding by obtain-
ing ROA measure (i.e., rerun on assets) for each parent firm (Dick et al., 2013). We
obtained parent’s ROA from annual reports of mining firms that are available from
the Morningstar Premium dataset. This was a time-invariant variable.

Post-spinoff links with parent We considered three ways in which spinoffs and par-
ent firms would be connected after the spinoff event: a) being involved in a strategic
alliance with the parent or having a tie with parent (Uzunca, 2018); b) parent firm
holding an ownership stake in the spinoff or parent ownership (Semadeni & Can-
nella, 2011); and ¢) working in the parent firm as spinoff founders or the number of
employees still in the parent (Chesbrough, 2003). We defined a dummy variable for
the first two variables that were 1 when at time ¢, and zero otherwise. We counted
the number of founders who still stay employed in the parent firm after the spinoff
event for measuring the number still in the parent variable. We measured these vari-
ables only at the founding, so they are time-invariant.
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Analysis and Results

We employed a longitudinal panel data design to test the hypotheses using a data-
set spanning from 2002 to 2011. Since we have included a lagged dependent vari-
able in the models, this might raise concerns about potential inconsistency in esti-
mates, due to the probability of the lagged dependent variable being correlated
with the error term. We used the Generalised Two-stage Least Square (G2sls) ran-
dom-effects model to test our hypotheses with Stata v.15 using xtivreg package.
The lagged terms of regressors can be used as valid instruments given that they
are predetermined, and hence cannot be associated with the current error term, as
long as error terms are not serially correlated (Agarwal et al., 2016). Unobserved
heterogeneity can also be addressed by using first differencing (Roodman, 2009).
We used Sargan-Hansen (or Hansen’s J) test to indicate the validity of the choice
of our instruments and the consistency of our estimator. The results are reported
at the bottom of Tables 3 and 4. The p-values for the Sargan-Hansen overidentifi-
cation test indicate that our instruments and models are valid.

Table 2 provides the bivariate correlations and descriptive statistics for the
variables we used to test the hypotheses. The average age of spinoffs (i.e., the
time since establishment) is 3.6 and ranges from 1 to 10 years. There are not very
high correlations between variables, which means that there is not a multicol-
linearity concern. The existence of multicollinearity could lead to less precise
parameter estimates for correlated variables.

Tables 3 and 4 show the analysis of random-effects regression of spinoff per-
formance as measured by spinoff revenue, and by ROA, respectively. In Hypoth-
esis 1, we employed a generalised two-stage hierarchical regression to test for the
hypothesised U-shaped effect of spinoff alliance network growth on performance
in. Model 1 would reveal the linear effects (if any) of spinoff network growth on
spinoff revenue (Table 3) and on ROA (Table 4). Although we did not hypoth-
esise any such effects, it was important to determine whether simple linear effects
were present (Haans et al., 2016). Model 1 in both Tables 3 and 4 shows that there
were no significant linear effects of spinoff alliance network growth on spinoff
revenue and ROA, respectively. Additionally, the coefficients are negative. In the
second step (shown in Model 2, Tables 3 and 4) the squared form of the meas-
ure of spinoff alliance network growth was entered. For interpretation purposes, a
positive quadratic term would indicate a U-shaped upward curve, while a negative
would indicate an inverted U-shaped downward relationship (Haans et al., 2016).
A significant positive sign for these variables would thus support Hypothesis 1.
Model 1, in both Tables 3 and 4, shows that spinoff network growth squared was
positively related to revenue (fp=0.003, p<0.05) and ROA (=0.157, p<0.05),
supporting Hypothesis 1. The performance declines at first as the number of
spinoff alliances increase, reaching a minimum of 12 in both models for revenue
and ROA, but then increasing continuously until it reaches the maximum alliance
number of 27. We note that at the maximum, performance slightly passes the lev-
els achieved by those spinoff firms with one alliance. Figures 1 and 2 depict this
relationship.
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Fig. 1 Nonmonotonic effects of spinoff network growth on performance measured as revenue

In Tables 3 and 4, we also report the Wald Chi-square that represents the fit of
the model. As can be seen, the fit of the model improves from Model 1 to Model
2, in both tables. Additionally, we report the R-squared statistics, which repre-
sents the proportion of the variance for a dependent variable, as explained by an
independent variable or variables, in a regression model. Considering Models 1
and 2, model 2 has the highest overall R-squared, as shown in Tables 3 and 4,
which confirms the better fit of the model for a convex U-shaped function.

To test Hypothesis 2, we used a two-year, a three-year, and then a four-year
time lag between the independent and dependent variables, to test how the effect
of adding more alliances on the spinoff performance unfolds over a longer time
period. We could not consider longer lags since the number of observations
would become too small. The results are reported in Tables 3 and 4 of Models
3 to 8. The U-shaped relationship between spinoff network growth and perfor-
mance is evident in all models. While in a quadratic function, the coefficient of
the squared term predicts the steepness of the function, a more positive coeffi-
cient of the squared spinoff network growth would suggest a stronger relationship
between the independent and dependent variable (Haans et al., 2016). As seen in
Tables 3 and 4, the coefficient has increased in the models containing the squared
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Fig.2 Nonmonotonic effects of spinoff network growth on performance measured as ROA

term from the one-year to a four-year lag between independent and dependent
variables, which supports Hypothesis 2. The results are also shown in Figs. 1 and
2.

In Hypothesis 3, we tested if the effect of alliance network growth on spinoff per-
formance is different for spinoffs that have just been founded and compared them
to those tested after a couple of years of being founded. To test this, we split the
sample in two by running the analysis once for time since establishment before Year
5, and once after Year 5. In this way, we could capture the effect of adding alli-
ances in the years before Year 5 versus the effect of adding them after Year 5 within
the founding period. The results for performance measured by revenue are reported
in Table 5. We could not run this analysis for performance based on ROA due to
the lack of enough data when splitting the sample.” Models 1 and 2 summarise the
results for years with time since establishment in the first 5 years, and Models 3 and
4 report the results for time since establishment over the second 5 years. Model 1
shows that the linear effect of the spinoff alliance network growth is negative and
significant (p=-0.0462, p<0.05) for years before Year 5. Although Model 3 does
not report significant results, it shows that the coefficient for spinoff alliance network
growth is positive for adding alliances after Year 5. The results are shown in Fig. 3.

2 We tried different points in time for splitting the sample but could not run the whole analysis due to
lack of enough data. This has been acknowledged as a limitation in the discussion section.
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Table 5 G2SLS random-effects IV regression results for split samples (Dependent Variable: Spinoff Rev-
enue (t+ 1))

Ti - bli 5 Ti - blisl 5

Model 1 Model 2 Model 3 Model 4

Coeff S.E  Coeff S.E  Coeff S.E  Coeff S.E

Constant -0.190 0.792 0.052 0.798 -1.527 2.646 -2.250 2.723
Spinoft Revenue (t) 0.712%*% 0.047 0.711%%* 0.047 0.597*** 0.143 0.633*** (.152
R&D investment (t) 0.182%*%* (0.050 0.182*** 0.050 -0.081 0.151 -0.100 0.144
Firm Size (t) 0.065 0.051 0.056 0.051 0.338*  0.147 0.339% 0.148
Time Since Establishment 0.200%* 0.078 0.202** 0.078 0.487*  0.189 0.536** 0.195
Parent’s ROA -0.001 0.001 -0.001 0.001 -0.001 0.006 -0.001 0.006
Tie with Parent Dummy 0.235 0.148 0.249 0.150 -0.242 0.407 -0.315 0.436
Parent Ownership Dummy -0.050 0.175 -0.033 0.174 0.420 0.511 0.416 0.512
No. Still in Parent -0.1031  0.059 -0.116*  0.059 -0.227 0.284 -0.164 0.274
PhD experience -0.139 0.181 -0.150 0.182 0.359 0.735 0.209 0.726

Independent Variables:
Spinoft Network Growth (t)  -0.046*  0.021 -0.104*  0.044 0.029 0.042 0.106 0.124

(Spinoff Network Growth 0.0057% 0.003 -0.003 0.005
)5

R-squared (overall) 0.563 0.565 0.813 0.811

Wald Chi2 568.030 563.260 136.400 162.730

Tp<0.1, ¥ p<0.05, ** p<0.01, *** p<0.001

Discussion

The aim of this article was to examine the effect of alliance network growth on
newly founded spinoff performance. Consistent with heritage theory, previous stud-
ies mostly associate the influence of parents’ performance, the spinoffs founders’
prior employment experiences in the parent firm, and their human capital (cf. Basu
et al., 2015; Chatterji, 2009; Dick et al., 2013; Fackler et al., 2016; Phillips, 2002).
Furthermore, research that draws upon RBV and dynamic capabilities found incon-
clusive results when testing the relationship between the alliance network growth
and performance of new firms (Moghaddam et al., 2016). Infusing cost with benefit
arguments based on Madhok et al.’s (2015) notion of adjustment costs, we hypoth-
esised a nonlinear relationship between alliance network growth and spinoff per-
formance. We further examined the boundary condition of our proposed U-shaped
relationship by considering a longer time gap between the independent and depend-
ent variables. We additionally posited that the timing of growing alliance networks
would affect the performance benefits that new spinoffs can earn from entering alli-
ances. Our results were based on a longitudinal sample of spinoffs in the mining
industry, and provided support for our arguments.

Our findings provide several implications for the entrepreneurship and manage-
ment literature. We primarily contribute to the spinoff literature by clarifying the
performance effects of alliance network growth. Previous studies consistent with the
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B=-0.046* 3=0.029

Spinoff performance

Time since establishment (i.e.,
spinoff age) =5

Fig. 3 Effect of adding alliances early versus later on the spinoff performance

heritage theory have suggested the parent firm as a source of advantage for the spin-
offs (cf. Agarwal et al., 2004; Basu et al., 2015; Bruneel et al., 2013; Dick et al.,
2013). However, parental endowments are mainly earned prior to founding, and
spinoffs’ access to their parent firms’ complementary resources after the founding
is often limited due to potential conflicts (Bae & Lee, 2020; Walter et al., 2014). We
show that growing alliance networks is a potential strategy to deal with the liabilities
of newness and smallness at founding over and above the endowments from the par-
ent firm.

Secondly, we contribute to the ongoing discussion about the performance effects
and mechanisms of growing alliance networks (Baum et al., 2000; Moghaddam
et al., 2016; Pangarkar & Wu, 2013). The results support our hypothesised U-shaped
relationship between alliance network growth and new spinoff performance.
Whereas prior studies consist of RBV and dynamic capabilities finding positive
(Baum et al., 2000; Pangarkar & Wu, 2013), negative (Alvarez & Barney, 2001),
and non-existent effects (Su et al., 2009), the present model introduces adjustment
and opportunity costs arguments (Madhok et al., 2015) to this literature. Therefore,
our proposed model provides a more precise theory that could be applied to different
types of new firms with different initial endowments.

Lastly, our contingency analysis indicated the important role of time in the alli-
ance network-spinoff performance relationship. Specifically, the results show that
a longer timeframe between adding alliances to the network, and the observed
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performance outcomes provide more positive results in larger networks. Moreo-
ver, we show that the timing of network growth matters in that strategic alliances
added shortly after founding will offer fewer benefits for the new spinoff, than those
added later. These results are consistent with those of Deeds and Rothaermel (2003),
who found that the relationship between individual alliance age and performance
is a curvilinear U-shaped one; this shows that, after hitting a low point, the per-
formance of alliances improves over time. Together, the results suggest that perfor-
mance outcomes of strategic alliances take time to unfold, and that alliances con-
tribute to new firms’ performance. These findings align with an emerging literature
on time in entrepreneurial action in that the timing of the action and the time gap
between action and outcome impacts on outcomes of entrepreneurial action (Agu-
inis & Bakker, 2021; Wood et al., 2021). Accordingly, we tested three elements of
time in exploring the temporal dynamics between alliance network growth and per-
formance outcomes. These elements are: the frequency in which something occurs
within a timeframe or number of alliances the network grew within a 5-year moving
window; the duration of the effect of network growth and performance outcomes
over time as indicated by varying time lags; and the timing of when spinoffs grow
their alliance networks in relation to their moment of founding (Aguinis & Bakker,
2021). Developing a more time-calibrated theory of alliance networks would have
exciting opportunities for future research (Aguinis & Bakker, 2021). For example,
Wood et al. (2021) define sequencing as the fourth dimension of time, which opens
up opportunities to study the sequence of alliance network growth. Does it matter if
alliances with certain types of firms are added earlier or later? Does the pattern in
terms of the amount of growth matter? Should spinoffs grow their network at a con-
sistent pace, or take it more slowly early on and then accelerate later?

Our study also has implications for practice. Since employees leaving a firm to
pursue opportunities they came across with in the parent firm might not be of inter-
est to the parent firm, our paper suggests those spinoff founders could instead forge
alliances with other firms in the industry to access complementary resources. How-
ever, founders should be aware of the costs and adjustments required to success-
fully benefit from those alliances. Therefore, our results suggest that spinoffs may
firstly need to seek significant growth of their networks to benefit from alliances, as
smaller networks costs tend to outweigh benefits. Secondly, spinoff founders may
be better off waiting a couple of years after founding to pursue the growth of their
network, as network growth straight after founding reduces spinoff performance.
Lastly, spinoff founders need to focus on the longer term, as adding alliances to the
spinoff’s network takes time to realise the benefits. Our results suggest that after
at least 4 years, the benefits of engaging in alliances start to have more significant
effects on performance.

Limitations and Implications for Future Research
Entrepreneurship and strategy literature have considered performance as a multi-fac-

eted phenomenon (Davidsson, 2016; Miller et al., 2013; Venkatraman & Ramanu-
jam, 1986) that involves various perspectives, such as shareholder vs employee
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(Semadeni & Cannella, 2011), and different criteria, such as new product vs profit
(George et al., 2001). We measured two aspects of spinoff performance, namely rev-
enue and ROA growth. We suggest that future research should use different meas-
ures for operationalising spinoff performance, that consider return on sales, return
on equity (ROE), and return on capital employed (ROCE).

Another limitation of our study is that we focus on the single industry of Austral-
ian mining. This addresses recent calls for more studies on drivers of competitive
dynamics and firm-level performance implications in the natural resource industries
(Casarin et al., 2020, p.378), and complements spinoff studies in high-tech indus-
tries such as disk drive production (Agarwal et al., 2004), laser technology (Klep-
per & Sleeper, 2005), medical services (Chatterji, 2009), and information and com-
munication technology (Ellis et al., 2017). However, in doing so, we cannot rule
out that the effects of alliance network growth are different on spinoff performance,
or, in other contexts are different in magnitude or function. Depending on different
activities carried out in alliances (Gulati & Singh, 1998), the cooperation require-
ments in them might differ greatly, which could ultimately affect the costs and ben-
efits that firms will reap from them. While this may have some change in magnitude,
Knoben and Bakker (2019) argued that the underlying processes regarding alliance
formation in mining are generalisable to other industries. Nonetheless, we encourage
future work to re-examine our findings for other types of industry settings. Finally,
due to data limitations we could not test Hypothesis 3 for the ROA outcome. How-
ever, we acknowledge that future research should test this hypothesis with longer
time lags. Despite these limitations, we believe our study provides valuable insights
into how establishing an alliance network in the founding may benefit new spinoff
firms in an industry.

Conclusion

Our study is the first one to show that there are important, complex performance
effects of alliance network growth for new spinoffs. Such effects go beyond the
ties to the parent firm that have been emphasised in prior theorising and empirical
research on spinoff performance. Growing those alliance networks seems to firstly
dimmish performance, when moving from low to moderate levels of alliance net-
work growth, and then enhance it when moving from moderate to high levels. We
also show that the time lag between growing alliance networks and realising perfor-
mance benefits intensifies the U-shaped relationship, which means spinoffs realise
value from growing alliance networks over more extended periods of time. Further-
more, new spinoffs can see higher performance benefits from alliances added a few
years after founding when compared to those added earlier. Together, our empiri-
cally backed theoretical arguments suggest that new spinoffs should chart their strat-
egy for growing their alliance networks carefully to achieve performance benefits.
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