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ABSTRACT

Firms create and manage coopetitive portfolios (i.e., alliance portfolios including competitors) to foster product
innovation, as they provide access to various complementary but also compatible resources and knowledge that
are essential for innovation. The presence of competitors in coopetitive portfolios can create specific synergies
but also conflicts with other partners that could enhance or limit the occurrence of product innovation. To
understand under which combinations of partner types in a coopetitive portfolio product innovation can occur,
we use a crisp-set Qualitative Comparative Analysis (csQCA) on a sample of 921 Dutch firms in the period 2010-
2016. We show that alliances with competitors are complementary with customer alliances in promoting the
occurrence of product innovation. In addition, our analysis reveals that when ties with universities are present in
a coopetitive portfolio, suppliers must be present as well to introduce new products. Finally, we highlight that
coopetitive portfolio configurations leading to product innovation vary according to the focal firm's size and

industry dynamics.

1. Introduction

To develop and introduce new products, firms often rely on alliance
portfolios (a firm's collection of direct alliances with partners (Lavie,
2007)) to access diverse and complementary resources and knowledge
from multiple partners simultaneously (Faems et al., 2012; Lee et al.,
2017). While this is often considered beneficial for product innova-
tion', not all alliance portfolios ultimately result in the development of
new products for the focal firm (Faems et al., 2012; Hagedoorn et al.,
2018). Prior research shows that outcomes depend on the types of
partners involved (Martinez et al., 2017; Oerlemans et al., 2013), as
different partners provide distinct resources and knowledge but also
generate different risks when combined (Wassmer and Dussauge, 2011).
Thus, partner selection is a strategic factor shaping whether portfolios
foster product innovation. Following this logic, Chiambaretto and

* Corresponding author.

Fernandez (2016) and Park et al. (2014) introduce the concept of coo-
petitive portfolios, defined as alliance portfolios containing at least one
alliance with a competitor, also referred to as coopetition.

There is no clear consensus regarding the relationship between
coopetition and product innovation, with studies finding positive,
negative or insignificant associations (Corbo et al., 2023; Gernsheimer
et al., 2021). This ambiguity reflects conflicting theoretical perspec-
tives. From a resource-based view (RBV) (Barney, 1991), coopetitors can
create greater value by sharing resources, knowledge, costs, and risks
related to R&D and innovation (Gnyawali and Park, 2011;
Quintana-Garcia and Benavides-Velasco, 2004). Competitors are espe-
cially well-suited for joint value creation given the similarity and
complementarity of resources (Farazi et al., 2024). In contrast, in line
with transaction cost economics (TCE) (Williamson, 1981), other studies
emphasize opportunism risks, as coopetitors remain rivals and may
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! In this paper, we define product innovation as “the introduction of a good or service that is new or significantly improved with respect to its characteristics or intended
uses” (Eurostat, 2005, p. 48). While we specifically consider a firm's introduction of product innovation, we also draw on wider coopetition-innovation literature (e.

g., using innovation performance as outcome) for the sake of our argumentation.
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exploit shared knowledge (Bouncken et al., 2018; Ritala and
Hurmelinna-Laukkanen, 2013). Although opportunism is not specific
to coopetition and can be mitigated through safeguards such as contracts
or trust-based governance, it is particularly pronounced in coopetitive
agreements (Telg et al., 2023). Coopetitors often share similar and
compatible resources (Chiambaretto et al., 2025; Mitsuhashi and Greve,
2009) which are easier to recombine and appropriate, especially for
partners with high absorptive capacity (Hurmelinna-Laukkanen and
Olander, 2014; Ritala and Hurmelinna-Laukkanen, 2013). This simi-
larity increases both value creation potential and value appropriation®
risks, requiring stronger monitoring and safeguards than in other alli-
ances (Farazi et al., 2024; Gnyawali and Ryan Charleton, 2018).

The tensions between benefits and risks associated with coopetition
(Gnyawali and Ryan Charleton, 2018; Rai et al., 2022) likely extend to
the portfolio level (Asgari et al., 2018; Bernal et al., 2022), where they
interact with inherent alliance portfolios complexities, such as unin-
tended knowledge spillovers, lower trust and a lack of efficiency (Faems
et al.,, 2012; Lee et al., 2017). Therefore, the effect of coopetition on
product innovation becomes even less clear at the portfolio level, as it
may depend on the combination of partners within the portfolio
(Chiambaretto and Fernandez, 2018). Park et al. (2014) point out that
there may be an optimal share of coopetition that maximizes innovation
performance, with deviations from this optimum harming innovation.
Accordingly, “for the focal firm, the challenge lies in the firm's ability to
determine the best composition or configuration of its [coopetitive] portfolio
to maximize synergies while limiting conflicts and redundancies”
(Chiambaretto and Fernandez, 2018, p. 225). Hence, constructing the
portfolio such that value is maximized and conflict minimized is highly
relevant. However, it remains unclear which different configurations of
coopetitive portfolios ultimately lead to product innovation. Therefore,
we aim to answer the following research question: Under which combi-
nations of partner types in a coopetitive portfolio does product innovation
occur?

To examine coopetitive portfolio configurations associated with
product innovation, we use a crisp-set Qualitative Comparative Analysis
(csQCA) on 921 Dutch firms heading a coopetitive portfolio. This
approach enables us to identify different (simultaneous) configurations
of coopetitive portfolios that are associated with the occurrence of
product innovation. Unlike prior alliance portfolio studies that empha-
size overall diversity effects (e.g., Cui and O’Connor, 2012; Duysters and
Lokshin, 2011), QCA captures multiple equifinal configurations rather
than a single optimal partner combination (Fiss, 2007; Woodside, 2013).

Our findings highlight the critical role of portfolio composition in
shaping firms’ innovative outcomes. Alliances with customers consis-
tently foster the introduction of new products, often through resource
and knowledge complementarities (Prop. 1). Adding alliances with
universities in the coopetitive portfolio can be harmful for product
innovation (Prop. 2a) unless they are combined with alliances with
suppliers (Prop. 2b). The rationale behind these findings resides in the
suppliers’ ability to enhance the appropriability of university-generated
resources for the focal firm, while simultaneously reducing managerial
and transaction costs. The effectiveness of coopetitive portfolios further
depends on firm and industry characteristics. Due to their limited ca-
pabilities to manage large portfolios, SMEs benefit from less complex
portfolios whereas large firms innovate through fully diversified coo-
petitive portfolios including all four partner types (Prop. 3a). Diversified

2 In this paper, we frequently refer to “value appropriation”, which here
relates to resources and knowledge that are shared and/or co-created within the
collaborative agreements of the portfolio (Gnyawali and Ryan Charleton,
2018). Additionally, terms such as “expected value appropriation” or “likeli-
hood of value appropriation” can also refer to reaping the expected benefits
stemming from the commercial success of introducing an innovation. While we
do not measure commercial success as such, it is important for the logic of our
arguments to be aware of the (expected) performance of innovation.
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portfolios foster innovation introduction in less dynamic industries
(Prop. 3b), as slower technological change facilitates the absorption and
integration of diverse resource inputs without creating excessive
complexity, while in highly dynamic industries, customer
alliances—either with suppliers or without universities—help firms
mobilize key resources quickly from a more limited number of partners
(Prop. 30).

This study makes four key contributions to the literature on coope-
tition and innovation. First, by moving from a dyadic to a portfolio-level
perspective, we clarify the ambiguous relationship between coopetition
and product innovation, showing that coopetition alone is insufficient;
rather, product innovation is introduced when competitors are com-
bined with complementary partner types, particularly customers. Sec-
ond, we demonstrate that not all partner types are uniformly beneficial
within coopetitive portfolios and confirm the importance of composing
the right portfolio, maximizing synergies. While customers enable
innovation, universities may hinder innovation in the absence of sup-
pliers, whereas suppliers can act as knowledge translators that foster
complementarities within the portfolio. Third, we show that the effec-
tiveness of coopetitive portfolio configurations depends on firm size and
industry dynamism, explaining why coopetition may foster innovation
for some firms but undermine it for others. Finally, through a configu-
rational csQCA approach, we advance a systemic understanding of
coopetition by demonstrating multiple equifinal pathways to product
innovation and integrating RBV and TCE perspectives to explain how
specific partner combinations—rather than isolated alliances—drive
innovation outcomes.

2. Literature review
2.1. Coopetition and product innovation

To understand how coopetitive portfolios and innovation might be
related, it is important to review the coopetition-innovation relationship
overall. Past research finds a positive, insignificant or even negative
impact of coopetition on innovation (Corbo et al., 2023; Gernsheimer
et al., 2021). While early contributions (e.g., Gnyawali and Park,
2009; Ritala and Hurmelinna-Laukkanen, 2009) mostly identify a pos-
itive impact, recent research highlights the double-edged nature of
coopetition for product innovation, showing the absence of simple and
direct relationships (Corbo et al., 2023; Le Roy and Czakon, 2016). For
instance, coopetition can foster both incremental and radical outcomes
but only if the right partner governance and relational dynamics are in
place (Bouncken et al., 2016, 2018; Bouncken and Kraus, 2013; Ritala
and Sainio, 2014). Further studies explore how value creation and
capture are configured in coopetitive innovation alliances (Bouncken,
Fredrich, Kraus, 2020; Bouncken, Fredrich, Kraus, Ritala, 2020;
Bouncken, Fredrich, Ritala, Kraus, 2020), and how coopetition dy-
namics shape innovation (performance) across contexts (Burstrom et al.,
2022; Guo et al., 2023). Coopetition may thus simultaneously enable
and hinder product innovation, depending on the mechanisms and
partner configurations at play (Ritala et al., 2016).

One reason for the mixed findings regarding the relationship be-
tween coopetition and innovation may lie in the level of analysis. Coo-
petition has predominantly been studied at the dyadic level, focusing on
the relationship between a focal firm and a single competitor while
largely neglecting the broader alliance portfolio in which such re-
lationships are embedded (Corbo et al., 2023; Gernsheimer et al., 2021).
Yet, firms rarely engage in isolated coopetitive alliances. Instead, they
simultaneously manage portfolios of collaborative relationships
involving both competitors and non-competitors (Faems et al., 2012;
Wassmer and Dussauge, 2011). As a result, the outcomes of a coopetitive
alliance are unlikely to depend solely on the focal competitor relation-
ship but also on its interaction with other partners within the portfolio.

This portfolio perspective is particularly relevant when examining
product innovation. Unlike process or organizational innovation,
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product innovation is directly linked to market outcomes and timing
considerations, requiring firms to continuously introduce new or
improved products in response to evolving customer needs and
competitive pressures (Eurostat, 2005; Tether, 2002). Consequently,
understanding how coopetitive relationships interact with other part-
ners becomes essential for explaining the heterogeneous innovation
outcomes reported in the literature.

2.2. Coopetition in alliance portfolios

Alliance portfolios are often considered beneficial for firm perfor-
mance (e.g., innovative performance); yet not all of them necessarily
lead to the same success for a focal firm (Faems et al., 2012; Hagedoorn
et al., 2018) as not all alliance portfolios and alliance portfolio partners
are the same. Especially competitors differ from other portfolio partners
because they operate in the same product or geographic market and
offer substitute goods or services (Chiambaretto and Fernandez, 2018).
This unique positioning creates both specific risks and benefits that
make coopetitive alliances theoretically and empirically distinct from
other types of external collaborations.

From a theoretical standpoint, two approaches can be mobilized to
explain these ambiguous outcomes. On the one hand—following the
logic of the RBV (Barney, 1991)—the benefits of coopetition stem from
the combination of heterogeneous resources that are both complemen-
tary and compatible (Gnyawali and Park, 2009; Mitsuhashi and Greve,
2009). While competitors’ resources complement each other, they are
also often more similar (Chen, 1996) and therefore more compatible,
which enhances value creation and cost reduction (Fernandez et al.,
2018; Ritala, 2012). Through coopetition, firms gain access to a broad
portfolio of complementary knowledge that can be readily combined
with their existing knowledge to build new capabilities (Ritala and
Hurmelinna-Laukkanen, 2009). On the other hand—drawing on TCE
(Williamson, 1981)—the focus shifts to the risks of capture (or even
destruction) of the jointly created value. While opportunistic behavior is
not inevitable, the possibility of opportunism generates increased
transaction costs (Bagherzadeh et al., 2022). This risk is particularly
prominent in coopetitive alliances, where competitors have highly
similar and therefore more easily appropriable knowledge bases
(Hurmelinna-Laukkanen and Yang, 2022; Le Roy et al., 2022). As a
result, the likelihood of value appropriation (e.g., in terms of resource or
knowledge absorption) by the partner at the expense of the focal firm is
higher in coopetition than in other alliance types (Farazi et al., 2024;
Ritala and Hurmelinna-Laukkanen, 2013), requiring closer monitoring
and stronger safeguards (e.g., contracts, governance mechanisms, or
trust-based arrangements) (Bouncken et al., 2018; Rai et al., 2022).

2.3. Coopetitive portfolio configurations

In a coopetitive portfolio, this creates additional complexity: the
focal firm has to simultaneously manage innovation projects targeting
different markets or submarkets, sometimes with overlapping and
competing partners (Yan et al., 2020). This raises the risk of diluting
managerial attention across projects, while also creating opportunities
to leverage complementarities between partners for faster or more
market-oriented innovation (Duysters et al., 2012). Prior research on
alliances and product innovation highlights these challenges of timing,
market orientation, and partner complementarity (Belderbos, Carree,
Diederen, et al., 2004; Cui and Wu, 2017; Emden et al., 2006). To that
end, the alliance portfolio diversity literature reveals that adding (too)
many partners (some of them being competitors) can create re-
dundancies and conflicts among the existing partners, reducing the
potential for innovation driven by the alliance portfolio (Duysters et al.,
2012; Faems et al., 2012; Lee et al., 2017). Consequently, this literature
indirectly poses the hypothesis of an ideal level of alliance portfolio
diversity and raises the question of an optimal configuration that would
maximize the innovation outcome.
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Among the dimensions through which this optimization can take
place, the share of competitors in the portfolio seems to matter in the
innovation outcome, such that a too small or too big share of coopetition
can be harmful for innovation (Park et al., 2014). Focal firms can
deliberately shape the composition of their portfolio, such that they can
increase synergies or limit risks (Castro and Roldan, 2015; Chiambaretto
and Wassmer, 2019; Faems et al., 2012). Indeed, a coopetitive portfolio
is not simply the sum of separate alliances but a system of interdepen-
dent relationships, where the presence of competitors interacts with
customers, suppliers, and universities (Belderbos et al., 2006; Wassmer
and Dussauge, 2011). These interdependencies mean that the innova-
tion outcomes of coopetition cannot be fully understood without
adopting a portfolio lens (Asgari et al., 2018; Bernal et al., 2022), as the
potential benefits but also risks inherent to coopetition are likely to be
transferred to the portfolio level. Studying coopetitive portfolios there-
fore allows us to capture these broader systemic effects, and to explain
why coopetition may lead to innovation success for some firms but
failure for others.

2.3.1. Synergies in coopetitive portfolios

Alliance portfolio research suggests that portfolio performance de-
pends not only on the characteristics of individual alliances but also on
the configuration of partner types and the synergies they generate
collectively (Castro and Roldan, 2015; Faems et al., 2012; Hagedoorn
et al., 2018; Lee et al., 2017; Sarkar et al., 2009). The underlying
assumption is that an effective alliance portfolio is one that maximizes
complementarities while minimizing conflicts among partners. In this
regard, partner combinations determine the diversity of resources and
capabilities accessible to the focal firm and, ultimately, its ability to
enhance innovation performance (Cobena et al., 2017).

Within such portfolios, competitors may play a particularly impor-
tant role. Because rivals often possess similar knowledge bases, tech-
nological expertise, and market understanding, the resources they
contribute tend to be highly compatible and complementary
(Mitsuhashi and Greve, 2009). This compatibility facilitates knowledge
recombination and increases the potential for innovation synergies.
Consequently, the inclusion of competitors within an alliance portfolio
may strengthen the overall innovative potential of the portfolio, espe-
cially when combined with partners providing complementary re-
sources and capabilities (Asgari et al., 2018). Consistent with this view,
Chiambaretto and Fernandez (2018) argue that innovation outcomes
depend not only on the presence of competitors but also on how they are
combined with other partner types within the broader alliance portfolio.

2.3.2. Common partner combinations in coopetitive portfolios

Besides competitors, prior research often considers suppliers, cus-
tomers and universities as important partner types used by firms for
innovation (Belderbos, Carree, Lokshin, et al., 2004; Emden et al., 2006;
Nieto and Santamaria, 2007). Suppliers tend to possess knowledge
regarding the production process, which makes them interesting part-
ners for achieving incremental innovation (Chirico et al., 2024), while
customers can provide firms with actual market needs and wants,
facilitating the introduction of radical (new-to-the-market) innovations
(and acceptance thereof) (Cui and Wu, 2017; Tether, 2002). Universities
are considered the creators and owners of highly novel knowledge and
insights, making them attractive partners for radical innovation (Arranz
and de Arroyabe, 2008; Estrada, Faems, Cruz, Santana, 2016). None-
theless, while all those partner types seem to provide certain benefits on
their own, literature investigating different combinations of those
partners with competitors is scarce. To this end, Belderbos et al. (2006)
stress that not all types of alliances are complementary, especially when
combined with coopetition. The authors are among the few to show that
combining competitor and customer alliances helps firms enhance their
performance, whereas combining coopetition with university collabo-
ration can be harmful to value creation due to unintended knowledge
spillovers, for instance. Given these insights together with the lack of
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research into the composition of coopetitive portfolios and product
innovation, this research aims to find out under which combinations of
partner types in a coopetitive portfolio product innovation occurs.

3. Methodology
3.1. Data collection and sample composition

To investigate the coopetitive portfolio configurations that affect
product innovation, we rely on a sample of firms drawn from the Dutch
Community Innovation Survey (CIS). The CIS is a harmonized survey of
firms' innovation activities, collected biannually in member states of the
Organization for Economic Cooperation and Development (OECD)
(Eurostat, 2005). Sampling is conducted from all firms in a specific
country (here: the Netherlands), and stratification is applied (e.g. by
industry) (Eurostat, 2005). In fact, the Dutch version consists of firms
operating in various industries ranging from pharmaceuticals and au-
tomotives to telecommunications and advertising. The included firms
also differ in size and available resources, with an average firm size of
about 600 employees. Moreover, the questionnaire contains items about
firms’ R&D collaboration(s), innovation activities, sales, size and so on
(Eurostat, 2005), making it very fitting for the study at hand.

The Netherlands offer a suitable setting for this research as the
country ranks 8th out of 139 countries (within Europe even 5th) on the
Global Innovation Index 2025 based on its innovation capabilities
(World Intellectual Property Organization, 2025). In addition, prior
research in the alliance field has shown the usefulness of the Dutch CIS
data for understanding collaboration activities in an innovation context
(e.g., Belderbos et al., 2004; Telg et al., 2023).

To be able to perform our analyses on a large amount of data and
uncover portfolio configurations consistently, we rely on four consecu-
tive CIS collection waves from 2010, 2012, 2014 and 2016, resulting in
an initial sample of 28,802 observations from 19,523 individual firms.
Among these, 921 firms (1428 observations) are engaged in coopetition,
as well as report collaboration with other types of partners (i.e., firms
that find themselves at the head of a coopetitive portfolio). We exclude
duplicate observations from the sample, meaning that we only include
one observation per firm, as including multiple observations could result
in certain portfolio configurations weighing heavier in the analysis.

Of the 921 firms in our sample, 753 (82%) indicate that they intro-
duced product innovation, and 168 (18%) that they did not. Table 1
displays the frequencies of the various configurations of firms’ coope-
titive portfolios. A significant share of firms in our sample collaborates
with all partner types simultaneously (38%), followed by the share of
portfolios consisting of competitors, suppliers and customers (13%), as
well as collaborating with competitors and suppliers simultaneously
(14%). Portfolios including both customers and universities are chosen
least frequently (4%).

3.2. Data analysis strategy

To assess how different coopetitive portfolio configurations are
associated with the occurrence of product innovation, we make use of a
set-theoretic approach called qualitative comparative analysis (QcA).®
Rather than considering each type of collaboration as a separate vari-
able, QCA analyzes the impact of different combinations of variables
(“causal conditions”) — the different types of alliances in the portfolio —
on an outcome variable — product innovation (Ragin, 2008). This enables
us to account for the fact that the result of one type of collaboration — in
this paper coopetition — often depends on a firm's other collaborations
(Ricciardi et al., 2022; Santos, 2021; Wassmer and Dussauge, 2012).

The ambiguity in the existing research findings concerning the effect

3 It lies outside the scope of this paper to present an extensive overview of the
QCA methodology; see Fiss (2011) for more information.
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of coopetition on innovation underlines that there might be several
combinations of partners (i.e., coopetitive portfolio configurations) that
ultimately lead to product innovation, rather than just one. Ragin (2008)
and Woodside (2013) suggest that algorithmic approaches such as QCA
are particularly suited to deal with such asymmetries, in contrast to
approaches relying on correlations. This makes the QCA method espe-
cially well-suited for studies investigating the configurations and in-
terdependencies between causal conditions leading to the same outcome
(Santos, 2021).* In contrast to the cluster approach employed for
instance by Knoben and Oerlemans (2012), who also investigate a
configurational setting, QCA does not require to construct configura-
tions (combinations of conditions) a priori. Instead, each condition is
considered individually as such and then combined within the suggested
solution(s) (configurations) by/during the analysis.

Santos (2021) and Bouncken et al. (2020) highlight the fruitfulness
of QCA particularly in coopetition studies that are concerned with the
creation of joint value in multiparty engagements. Moreover, the QCA
methodology is more suited for the paper at hand than the comple-
mentarity analyses employed in prior research (e.g. Belderbos et al.,
2006), as it not only allows to assess complementarity or
sub-additivity between two types of partners, but rather generates pre-
dictions for different sets of partners simultaneously.

3.3. Variables

Outcome. Our outcome variable is product innovation. Following the
Oslo Manual (OECD, 2005) and prior studies using CIS data (e.g.,
Belderbos et al., 2004; Laursen and Salter, 2006), we define product
innovation as the introduction of new or significantly improved goods or
services intended for the market. In the CIS, respondents are asked
whether their firm had introduced (i) new products or services and/or
(ii) significantly improved products or services during the reference
period. Based on these questions, we construct a binary indicator coded
(1) if the firm reports at least one form of product innovation and (0)
otherwise.’

Causal conditions.® The independent variables (“causal conditions™)
are the different types of partners a focal firm collaborates with in the
coopetitive portfolio. The CIS defines cooperation broadly as active
partnerships for innovation activities, which may involve knowledge
exchange, access to markets, financial resources, distribution channels,
or other strategic assets. Accordingly, such agreements are not restricted
to technology or R&D collaborations. To account for this, the CIS
questionnaire asks a focal firm to indicate, for each type of partner,
whether they collaborated for innovation throughout the past two years.
Similar to above, the 2010-survey asks whether firms have collaborated
with either of the three types (in addition to competitors) between 2008
and 2010, and so forth. The variables suppliers, customers, and uni-
versities are binary and take value (1) if a firm indicates collaboration
with the respective partner type, and (0) otherwise.

4 For example, regression analysis may suggest that all partner types benefit
product innovation. Yet, examining portfolio configurations can reveal sce-
narios where certain partners become harmful in combination. Unlike
correlation-based approaches, QCA simultaneously considers such combina-
tions, yielding more nuanced results (Falcke et al., 2024; Thornton et al., 2019).

5 Our CIS-based outcome measures the introduction of a new product or
service, not its market success. While many such introductions fail (Victory
et al., 2021), this measure aligns with prior studies treating introductions as
indicators of innovative effort and learning potential (Tao et al., 2023).

6 The term ‘causal conditions’ does not imply strict econometric causality, as
conditions and outcomes may co-occur for some firms; we discuss this endo-
geneity concern in Section 5.6.
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Table 1
Frequencies of different coopetitive portfolio configurations.
Types of partners present in the coopetitive portfolio Total
Competitors v v v v v v v v
Suppliers v v v v
Customers v v v v
Universities v v v v
Observations 111 127 38 62 120 79 35 349 921
% 12.05 13.79 4.13 6.73 13.03 8.58 3.80 37.89 100.00

3.4. Crisp-set QCA

Given the binary nature of the causal conditions and outcome in this
paper, we specifically focus on crisp-set QCA (csQCA) in our empirical
setting. Unlike fuzzy-set QCA (see Ragin, 2008), csQCA requires no
further calibration: with our binary conditions and outcome, firms are
either fully in (1) or fully out (0) of a set regarding collaboration and
product innovation.

An initial step of any QCA analysis is to create a truth table illus-
trating the different configurations of factors that are linked to the
outcome.” As the solutions provided in a truth table are often too
complex for specific insights (Grofman and Schneider, 2009; Skaaning,
2011), Boolean algebra is used to reduce these complex solutions to
intermediate and parsimonious ones that include only the components
required for the outcome (Fiss, 2011; Munoz et al., 2022). Following
recommendations in the literature (Bustinza et al., 2022; Ragin, 2008),
we choose to display the intermediate solutions, as they provide a bal-
ance between parsimony and complexity (Kraus et al., 2016). These
intermediate solutions contain core and peripheral conditions (Ault and
Spicer, 2022; Fiss, 2011). Core conditions here are those collaborations
that appear in the parsimonious solution, i.e., those that appear in all
suggested solutions (Fiss, 2011). Peripheral conditions are those that are
interchangeable and appear around the core conditions in the interme-
diate solution before further reducing it to the most parsimonious one
(Park et al., 2020).

To determine the intermediate solutions, it is necessary to set a
consistency level and a minimum coverage threshold, where the con-
sistency score is comparable to a correlation, while the coverage score is
comparable to R? in statistics (Park et al., 2020; Torugsa and Arundel,
2017). In this paper, consistency refers to the proportion of firms in
the sample with a given coopetitive portfolio configuration that also
introduce product innovation, while coverage refers to the share of
innovating firms for which this specific coopetitive portfolio configu-
ration is present, relative to all innovating firms in the sample. Following
McKenny et al. (2018), we select a minimum consistency level of 0.75
for our analysis. Yet, we do not select a minimum coverage threshold,
following Ragin's (2008) argumentation that high consistency is more
important than high coverage due to the fact that if a solution does not
meet the consistency requirement, it will not be considered relevant for
the outcome in the first place, rendering its coverage irrelevant.

In addition to consistency and coverage scores for combinations of
conditions, Vis and Dul (2018) point out that some individual conditions
may be necessary for the outcome, meaning a condition is always present
when the outcome is present. To assess whether our dataset contains
such necessary conditions, we perform a necessity analysis (Ragin, 2008;
Santos, 2021; Vis and Dul, 2018). We do not find a single condition to
meet the consistency requirements for individual necessity, which is
commonly set at a threshold of 0.9 (Santos, 2021). This implies that the
outcome is not dependent on a single condition, but rather that the
combination of conditions is relevant, which is referred to as sufficiency

7 See Fiss (2011) for details on truth tables. As the solutions are too complex
to yield meaningful insights, we do not present one here, though it is available
upon request.

(Ragin, 2008).

While csQCA has traditionally been applied in “medium-N" settings
(Ragin, 2008; Schneider and Wagemann, 2012), recent research dem-
onstrates that the method can also generate valuable configurational
insights with larger samples (e.g., Bouncken et al., 2020; Gupta et al.,
2020; Ricciardi et al., 2022; Santos, 2021). Our dataset includes 921
firms, which may appear to exceed QCA's traditional scope. However,
we argue that csQCA remains an appropriate choice for three reasons.
First, our research question concerns configurations of partner types
rather than net effects, making QCA preferable to regression-based ap-
proaches. Second, our data capture collaboration with suppliers, cus-
tomers, universities, and competitors as binary conditions, which
naturally aligns with crisp-set logic and would not benefit from artificial
calibration into fuzzy sets. Third, we took several safeguards to preserve
QCA's configurational logic despite the larger sample size. Specifically,
we (i) complemented our analysis with robustness checks, including
subsample analyses by year, comparison to logistic regression results,
and running the same analysis on German CIS data, (ii) focused on
configurational sufficiency rather than net-effect significance, and (iii)
explicitly acknowledged the limitations of applying csQCA with large-N
data. These safeguards help ensure that our findings remain faithful to
the comparative logic of QCA while also benefiting from the larger
empirical base of the CIS dataset.

4. Results

Table 2 provides an overview of the descriptive statistics of our
variables, as well as their pairwise correlations. We see that roughly 82%
of firms introduce product innovation. As we include only coopeting
firms in the sample, this high level of innovation is plausible. In addition,
we observe that coopeting firms are also likely to collaborate with other
partner types. Approximately 73% engage in collaboration with sup-
pliers, 59% with customers, as well as 57% with universities, and the
different partner types are positively and significantly correlated.

In Table 3, we display the findings of our main analysis. Black and
white circles, respectively, demonstrate the presence and absence of a
condition in a coopetitive portfolio, and by means of circle size we
highlight core and peripheral conditions. The different columns repre-
sent the solutions provided by the QCA analysis that are significantly
higher (p < 0.05) than our chosen consistency threshold (0.75).

Solutions 1 and 2 present the coopetitive portfolio configurations

Table 2
Descriptive statistics and pairwise correlations.
Mean  SD @ 2 3) @ ®&
(1) Product 0.818 0.386
innovation
(2) Supplier 0.733 0.443 0.077*
collab.
(3) Customer 0.589 0.492 0.165* 0.358*
collab.
(4) University 0.570 0.495 0.095* 0.214* 0.334*
collab.

Note: We do not include descriptive statistics for competitor collaboration, as all
firms in the sample coopete. N = 921; *p < 0.05.
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Table 3
Overview of intermediate solutions for product innovation — main analysis.
1 2

Suppliers .
Customers ] (]
Universities o
Solution coverage 0.588
Solution consistency 0.874

Black circles (o) indicate the presence of a partner type in the coopetitive
portfolio, and white circles (o) indicate its absence. Large circles display core
conditions, small circles indicate peripheral conditions. Blank spaces illustrate
“don’t care” conditions, i.e., it does not matter for the introduction of product
innovation whether collaboration with those partner types takes place within
this coopetitive portfolio configuration. Solution coverage indicates the share of
innovating firms for which we find the respective solution(s) relative to all
innovating firms. Solution consistency illustrates the probability that firms with
the respective solution(s) introduce product innovations. Competitors are a
given partner by default. A complete table including raw and unique coverage,
as well as individual consistency scores and an explanation thereof can be found
in Table Al in the Appendix.

that are associated with the occurrence of product innovation based on
the entire sample. In both solutions, we find that cooperating with
competitors only is not sufficient for the occurrence of product inno-
vation, but it is important to also cooperate with customers. However,
having customers in a firm's coopetitive portfolio does not automatically
lead to the occurrence of product innovation, meaning that peripheral
conditions also matter. Solution 1 shows that a coopetitive portfolio
including customers should not include universities when the presence
of suppliers is not given. By contrast, Solution 2 reveals that when the
coopetitive portfolio includes both customers and suppliers, the pres-
ence or absence of alliances with universities does not affect the
occurrence of product innovation. Overall consistency of Solutions 1 and
2 is 0.874, indicating that in more than 87% of the cases, the firms with
the suggested portfolio configurations introduce product innovation.
Moreover, the overall solution coverage is 0.588, meaning that — relative
to all firms with product innovation — for more than half of the firms
with product innovation we also find the suggested portfolio
configurations.

4.1. Supplementary analyses

Extant coopetition research emphasizes that beyond understanding
the direct effects between coopetition and innovation, it is crucial to
contextualize this relationship to understand how firm internal and
external factors may influence coopetition success or failure (e.g., Ritala,
2012). Consequently, we investigate whether the coopetitive portfolio
configurations yielding product innovation differ along two dimensions:
firm size and industry dynamism (see Table 4).

4.1.1. Industry dynamism

Past contributions have shown that different circumstances tend to
affect firms' decisions regarding the usage and combination of different
partners (Wassmer, 2010). In fact, Ritala (2012) as well as Telg et al.
(2023) highlight that environmental dynamism and an industry's
competition intensity play a role in firms' propensity to engage in coo-
petition or in their innovation performance. Moreover, de Leeuw et al.
(2014) underline that different partner types provide firms access to
different types of resources and capabilities, which allows dealing with
different industry circumstances. This notion is also supported by
Gemiinden et al. (1996), who pose that the advantages offered by spe-
cific partner configurations may be altered by different industry cir-
cumstances. More recently, Martinez et al. (2017) conjectured that
especially in fast-changing, uncertain industries, firms may benefit from
more diverse alliance portfolios compared to less dynamic
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Table 4
Overview of intermediate solutions for the introduction of product innovation
Supplementary analyses: firm size & industry dynamism sample splits.

Dynamism Firm size

Low High Small Large

1 2 3 4 5 6
Suppliers ] . . )
Customers [ ] [ J [ J [ J [ ] [ ]
Universities () o o [
Solution coverage 0.393 0.595 0.546 0.602
Solution consistency 0.836 0.916 0.875 0.891

Black circles (o) indicate the presence of a partner type in the coopetitive
portfolio, and white circles (o) indicate its absence. Large circles display core
conditions, small circles indicate peripheral conditions. Blank spaces illustrate
“don’t care” conditions, i.e., it does not matter for product innovation whether
collaboration with those partner types takes place within this coopetitive port-
folio configuration. Solution coverage indicates the share of innovating firms for
which we find the respective solution(s) relative to all innovating firms. Solution
consistency illustrates the probability that firms with the respective solution(s)
introduce product innovation. Competitors are a given partner by default. A
complete table including raw and unique coverage, as well as individual con-
sistency scores and an explanation thereof can be found in Table A2 in the
Appendix.

circumstances. Consequently, we expect that also coopetitive portfolios
might be constructed differently in such markets. Therefore, we split the
overall sample into a sub-sample based on the level of dynamism in a
firm's industry, to help us uncover potential circumstantial variety in
coopetitive portfolio configuration.

Specifically, we measure industry dynamism by dividing the sales
due to radical innovation in the industry by total sales in the industry,
following Belderbos et al. (2004). Then we construct a dummy variable
that measures high (1) and low (0) dynamism, using the median® of
industry dynamism (0.054) as cut-off point. Based on this, 462 firms
operate in industries which score lower than the median in terms of
industry dynamism, and 459 firms operate in highly dynamic industries
(i.e., score equal to or higher than the median). We find one solution for
low dynamism and two for high dynamism that meet the consistency
requirement (see Table 4).

In particular, Solution 1 highlights that firms in low-dynamic in-
dustries with all partner types in their coopetitive portfolio are associ-
ated with the occurrence of product innovation. We define such
portfolios, including all partner types, as “fully diversified coopetitive
portfolios”. This means that firms engaging in coopetition also need to
collaborate with suppliers, customers and universities simultaneously,
to be able to introduce new products. The suggested configuration
achieves a high consistency of 0.829, and total coverage of 0.359
meaning that firms with this coopetitive portfolio configuration are
associated with the occurrence of product innovation in 82.9% of the
cases, while this configuration is present in 35.9% of all firms that
introduce product innovation. When looking at firms operating in high-
dynamic industries, Solution 2 reveals that the occurrence of product
innovation is associated with portfolios that include customers in
addition to competitors, while universities should be absent. Alterna-
tively, in dynamic contexts, Solution 3 suggests that collaborating with
customers and suppliers within the coopetitive portfolio is associated
with the occurrence of product innovation. The solutions have a high
overall consistency of 0.916 meaning that in more than 91% of the cases,
firms in high-dynamic industries that head coopetitive portfolios of

8 In light of potential skewness, we use the median value to construct the
dummy variable, since it is more robust than the mean when dealing with
skewed data (Sharpe et al., 2010).
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these configurations display product innovation as an outcome. More-
over, the solutions have a relatively high coverage of 0.595, meaning
that we find that out of those firms that introduce product innovation,
we find that roughly 60% include the aforementioned partner combi-
nations in their coopetitive portfolio.

4.1.2. Firm size

Duysters and Lokshin (2011) argue that firm size affects a firm's
likelihood to engage in certain types of partnerships due to their own
(limited) resource base. To this end, Duysters et al. (2012) call for more
research studying the moderating role of firm size in light of alliance
portfolio diversity and performance. Sakhdari et al. (2023) point out
that small- and medium-sized enterprises (SMEs) “often lack the resources
and capabilities to successfully use a portfolio of relationships to increase
corporate entrepreneurship” (p. 2). The authors emphasize that, therefore,
the specific partner choice for and hence configuration of an SME's
alliance portfolio matters for firm performance. Moreover, Schilke and
Goerzen (2010) suggest that large firms have more alliance manage-
ment capabilities enabling them to deal with and benefit more from
(diverse) alliance portfolios than smaller firms. Focusing on coopetition,
Chiambaretto, Bengtsson, et al. (2020) show that small and large firms
coopete differently and hence derive different benefits from competitor
collaboration. Consequently, we can deduce that SMEs may benefit from
a different constellation of partners in their coopetitive portfolio than
large firms, also in line with arguments provided by Bouncken et al.
(2020). Nonetheless, it remains unclear what the most beneficial
choice(s) would be in terms of partners for SMEs and large companies.

Therefore, we split the overall sample into sub-samples by firm size.
To account for firm size, we follow the definition issued by the OECD
(2005, p. 17): SMEs have less than 250 employees, and large firms have
at least 250 employees. Based on this, 686 firms are categorized as SME
and 235 firms as large firms. As shown in Table 4, Solutions 4 and 5
represent possible coopetitive portfolio configurations for SMEs that are
associated with the occurrence of product innovation and meet our
consistency requirements; for large firms, only one such solution is
identified among firms with product innovation (Solution 6).

We note that the suggested solutions for SMEs are the same as the
ones we identified for the overall sample. In other words, SMEs collab-
orate with both competitors and customers but not with universities, or
collaborate with competitors, suppliers, and customers and possibly
universities to introduce product innovation. The suggested configura-
tions achieve a high consistency of 0.875 and an overall coverage of
0.546, meaning that firms with these portfolio configurations are asso-
ciated with the occurrence of product innovation in 87.5% of the cases,
while the two configurations are present in 54.6% of all firms that
introduce product innovation. For large firms, Solution 6 indicates that
collaborating with all four partner types is associated with the occur-
rence of product innovation. The proposed configuration has a high
consistency with 0.891, i.e., in 89% of the cases, large firms collabo-
rating with all four partner types are associated with the occurrence of
product innovation. Moreover, the solution also has a high coverage of
0.602, meaning that roughly 60% of large firms with product innovation
collaborate with all four partner types simultaneously.

4.2. Robustness checks

To ensure robustness of our findings, we perform additional ana-
lyses. Firstly, we acknowledge that QCA is also suited for assessing
configurations on smaller sample sizes (Ragin, 2008). In line with recent
publications such as Gupta et al. (2020) and Bouncken et al. (2020), we
are applying the analysis to a relatively large sample in the study at
hand. To support our choice for combining various years of data to
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arrive at this large sample, we split up the analysis by year to show that
the results hold also on the smaller (separated) samples. Our sample is
constructed from 422 firms from 2010, 183 from 2012, 126 from 2014
and 190 from 2016.° We find that overall, the predominantly suggested
solution is the fully diversified portfolio, i.e., firms collaborating with all
three types of partners in addition to competitors (see Table A4 in the
Appendix). For the year 2010, which contains the largest sub-sample, we
find confirmation for the ambiguous role of universities, as their pres-
ence or absence is not relevant for product innovation (Solution 1).
While these findings resonate with some of our general observations —
especially those where we perform different sample splits — they also
show that it is in fact relevant and warranted to combine the multiple
years of data to gain more nuanced insights. When sample size is
reduced, the csQCA is only able to return one significant solution (per
year), as the other ones might not gain enough traction in the respective
smaller sample.

Second, we perform a logit regression on the full sample of firms
(N = 921). The results are provided in Table A5 in the Appendix. We use
the introduction of product innovation as dependent variable, and the
eight different configurations of the coopetitive portfolios as indepen-
dent variables (see Table A6 in the Appendix for an overview of the
different coopetitive portfolio configuration measures). This enables us
to determine the net effect of each portfolio configuration on the
occurrence of product innovation, allowing us to compare whether those
effects are in line with the findings provided by the QCA (Torugsa and
Arundel, 2017). To identify this net effect, we construct a binary mea-
sure for each of the eight configurations, which takes value (1) if the
specific configuration occurs, and (0) if not. If a firm collaborates with
competitors, suppliers and customers but not universities, the particular
configuration takes value (1) for instance. We find that customers within
coopetitive portfolios play an essential role in the occurrence of product
innovation, which supports the findings of our main analyses and
highlights the importance of customers as collaboration partner.
Furthermore, the configurations including universities are insignificant,
unless all other partner types are also included in the portfolio. This
further emphasizes the ambiguous role of university collaboration that
we also identify in the main analyses. Overall, the findings of the logit
regression thus lend support to the robustness of our study, as they are in
line with the results of our initial analyses, as well as outcomes of pre-
vious complementarity research (e.g., Belderbos et al., 2006).

Thirdly, to test whether our results hold within different contexts, we
additionally perform the main analysis on the German CIS (results can
be found in Table A7 in the Appendix). Doing so allows us to ensure
robustness and consistency of our analysis by confirming its external
validity. The German CIS — also referred to as the “Mannheim Innovation
Panel” (MIP) - is administered by the Center for European Economic
Research (ZEW; Leibniz-Zentrum fiir Europaische Wirtschaftsfor-
schung), in collaboration with the Fraunhofer-Institute for System and
Innovation Research (ISI) and the Institute for Applied Social Sciences
(infas) and consists of German firms of all sizes from a wide set of in-
dustries (Peters and Rammer, 2023). We include data of 702 firms from
the MIP 2008-2020 for our robustness analysis. As MIP datasets include
roughly half as many firms as the Dutch CIS, restricting to 2010-2016
yields only ~460 observations. To obtain a sample closer to the 921
firms in the Dutch data, we expand the time frame for the robustness
check. Using this data instead of the Dutch data in the analysis leads to
results that are very much in line with our original findings. We observe
that two solutions are suggested: including customers and not univer-
sities (presence/absence of suppliers does not matter) or including
suppliers and customers (presence/absence of universities does not
matter). These solutions match those presented in columns 1 and 2 in
Table 3, which indicates robustness of our findings in different contexts,

9 As noted in Section 3.1, we retain only the first observation per firm; hence,
the number of observations from 2010 is higher than in later years.
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thus pointing to their external validity.°
5. Discussion and conclusive remarks

Our findings suggest that the relationship between coopetition and
product innovation depends on how competitors are combined with
other partner types within broader alliance portfolios. To unpack these
findings, we first discuss coopetitive portfolios as systems of comple-
mentarities and challenges, highlighting how different partner combi-
nations simultaneously create opportunities for value creation and
challenges (Section 5.1). We then show that no single coopetitive port-
folio configuration is best to foster product innovation introduction and
argue that different innovation contexts call for different partner com-
binations (Section 5.2). Building on these insights, we outline the study's
theoretical contributions to the coopetition and alliance portfolio liter-
atures (Section 5.3), before discussing their implications for managers
(Section 5.4) and finally, acknowledging the study's limitations and
propose avenues for future research (Section 5.5).

5.1. Coopetitive portfolios as systems of complementarities and challenges

Coopetitive portfolios are complex systems. These complexities are
likely caused by the fact that partner types do not necessarily interact
uniformly within alliance portfolios. Some combinations generate
strong complementarities, whereas others create redundancies, con-
flicts, or unintended spillovers that undermine innovation outcomes
(Belderbos et al., 2006; Wassmer and Dussauge, 2012). Consequently,
the innovative potential of a coopetitive portfolio depends less on the
presence of a specific partner than on the overall configuration of re-
lationships and the balance between the synergies generated and the
costs incurred. Product innovation therefore emerges when the com-
plementarities created within the coopetitive portfolio outweigh the
value appropriation risks, coordination difficulties, and managerial
costs associated with handling these interdependent relationships.

In line with this, our findings highlight that coopetitive portfolios
represent systems of interdependent relationships in which specific
combinations of partner types generate either synergies or tensions.
They suggest that the innovation potential of coopetition depends on the
complementarities between partners, but also on firms’ ability to miti-
gate the coordination and appropriation challenges associated with
some combinations. The findings are visualized in Fig. 1 and are further
elaborated upon in the subsequent sections.

5.1.1. Customers and competitors: market-oriented complementarities

Our findings yield important insights into how firms configure their
coopetitive portfolios to foster product innovation introduction. Across
all effective configurations, customers are consistently present—echoing
Gemiinden et al.'s (1996) view that customer orientation is essential for
product innovation (success). In this context, customer orientation re-
fers to the extent to which firms systematically prioritize customer needs
and market demands in guiding their innovation efforts (Jaworski and
Kohli, 1993; Narver and Slater, 1990). In coopetitive portfolios, this
orientation helps firms align innovation outcomes with market expec-
tations, ensuring that new products are not only technologically feasible
but also commercially relevant.

More critically, our results emphasize the joint inclusion of cus-
tomers and competitors as a key driver of product innovation, under-
scoring their complementary roles (Belderbos et al., 2006). Competitors
offer access to technological- and product-specific knowledge that en-
hances firms' innovation capabilities and helps mitigate industry-related

10 The Appendix reports an additional robustness check using the negated
outcome, ensuring no solutions lead simultaneously to product innovation and
its absence. Given debate over this test's suitability, we excluded it from the
main text but provide the results for completeness.
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risks (Chiambaretto and Fernandez, 2016; Estrada, Faems, de Faria,
2016; Le Roy et al.,, 2022). In parallel, customers provide valuable
feedback that helps refine products and reduces uncertainty during
market introduction (Cui and Wu, 2017). Firms collaborating with both
competitors and customers are thus able to improve innovation pro-
cesses using competitors' knowledge, while simultaneously enhancing
the actual product or service with the help of customers’ insights
(Hurmelinna-Laukkanen and Yang, 2022).

Consistent with the RBV, the focal firm can leverage the heteroge-
neity of resources embedded in its coopetitive portfolio. Alliances with
customers offer privileged access to need-related and use-based knowl-
edge that stimulates product innovation (Cui and Wu, 2017), whereas
alliances with competitors provide access to specialized technological
and knowledge resources, enabling the firm to better convert customer
insights into effective and differentiated product offerings (Estrada
et al., 2016; Le Roy et al., 2022). Put differently, customers help focal
firms understand market needs and reduce demand uncertainty, while
competitors provide the technological and competitive expertise
necessary to transform these insights into viable product innovations. In
this sense, customers appear to resolve part of the commercialization
uncertainty inherent in coopetition, thereby allowing firms to better
appropriate the value created through the collaboration with a
competitor.

Thus, it is not merely the presence of customers or competitors
individually, but their joint integration within the portfolio that gener-
ates productive synergies (Parise and Casher, 2003; Yu et al., 2022).
Based on this, we propose the following:

Proposition 1. Given the potential synergies arising from access to com-
plementary resources, the presence of alliances with customers within a
coopetitive portfolio is associated with the occurrence of product innovation.

5.1.2. Universities and competitors: when challenges outweigh
complementarities

While some combinations of partners generate complementarities,
others create substantial tensions and coordination challenges. Our
findings show that combining alliances with universities and alliances
with competitors may hinder product innovation when suppliers are
absent from the coopetitive portfolio.

A first explanation lies in the appropriability challenges associated
with university collaboration. Such collaborations are more likely to
generate unintended spillovers, which may inadvertently benefit com-
petitors (Asgari et al., 2026; Belderbos et al., 2006). Universities are
embedded in an open science logic emphasizing knowledge dissemina-
tion and publication rather than protection and selective appropriation
as competitors do (Edris et al., 2022; Schaeffer et al., 2020). Because
competitors possess similar knowledge bases and absorptive capacities,
they are particularly well-positioned to appropriate such spillovers
(Hurmelinna-Laukkanen and Yang, 2022; Ritala and
Hurmelinna-Laukkanen, 2013). As a result, combining universities and
competitors increases transaction and monitoring costs for the focal
firm, as firms must devote additional efforts to protecting and coordi-
nating knowledge exchanges (Bagherzadeh et al., 2022; Farazi et al.,
2024).

A second explanation relates to the nature of knowledge generated
by universities. Universities often provide highly novel and exploratory
knowledge that remains relatively distant from immediate commercial
applications (Battaglia et al., 2021; Rajalo and Vadi, 2017). Such col-
laborations that are “on the cutting edge of contemporary knowledge and
technology” (Kang and Kang, 2010, p. 951) may enhance innovation
processes broadly but are often too abstract or premature for immediate
industry use (Estrada et al., 2016; Soh and Subramanian, 2014; Un et al.,
2010). This complexity may conflict with coopetition, which typically
focuses on incremental innovation (Bouncken and Kraus, 2013; Ritala
and Hurmelinna-Laukkanen, 2013) and aims at the rapid introduction
of new products within short timeframes (Chiambaretto, Maurice, et al.,
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VALUE APPROPRIATION &
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Fig. 1. Synthesis figure of coopetitive portfolio configurations for product innovation: balancing value creation and appropriation at the portfolio level.

2020; Farazi et al., 2024). Moreover, the knowledge shared by univer-
sities tends to be weakly appropriable and only loosely aligned with the
focal firm's core resources, limiting its recombinability and the scope for
complementarities (Hurmelinna-Laukkanen and Yang, 2022). Conse-
quently, absorbing and deploying such complex knowledge entails sig-
nificant managerial, translation, and adaptation efforts, which heighten
transaction costs without necessarily translating into superior innova-
tion outcomes (Bagherzadeh et al., 2022; Chiambaretto et al., 2019;
Duysters and Lokshin, 2011). The misalignment between alliance ob-
jectives and the high-level nature of academic knowledge may thus
render the university—competitor combination detrimental to the focal
firm's innovation performance (Cassiman et al., 2009).

Consequently, while alliances with universities potentially expand
the exploratory capabilities of coopetitive portfolios, they simulta-
neously increase coordination complexity and weaken the focal firm's
ability to appropriate the value created through collaboration. These
findings therefore suggest that not all complementarities are equally
manageable within coopetitive portfolios, and that some combinations
may generate coordination and appropriation costs that outweigh their
innovation benefits. Based on this, we formulate the following
proposition:

Proposition 2a. Given the weak appropriability and limited recombin-
ability of university-generated resources, together with the heightened risks of
unintended spillovers and increased managerial and transaction costs, the
presence of alliances with universities within a coopetitive portfolio is not
associated with the occurrence of product innovation.

5.1.3. Suppliers as translators of university knowledge and stabilizers of
coopetitive portfolios

Importantly, our findings also reveal that the negative effects asso-
ciated with university collaborations disappear when suppliers are
simultaneously present within the coopetitive portfolio. This suggests
that suppliers play a critical stabilizing and translating role within
coopetitive portfolios.

Traditionally, suppliers are viewed as partners contributing opera-
tional knowledge, production expertise, and mostly leading to incre-
mental innovation (Miotti and Sachwald, 2003; Nieto and Santamaria,

2007). However, our findings indicate that their role extends beyond
operational support. Suppliers appear to facilitate the absorption and
operationalization of university-generated knowledge, thereby reducing
some of the coordination and appropriability challenges associated with
university collaboration.

When suppliers are present, university collaboration is no longer
detrimental to the introduction of product innovation; in their absence,
however, alliances with universities should be avoided. This interaction
between suppliers and universities in the coopetitive portfolio could
stem from the fact that suppliers are closer to the product development
stage, and subsequently might be able to decode and translate the
complex (and novel) knowledge provided by universities to incorporate
it into the innovation process (Bonaccorsi and Lipparini, 1994; Cassiman
et al., 2009). This translator role of suppliers can be linked not only to
the type of resources they provide but also to their more
business-oriented objectives. Unlike universities, which may remain
relatively distant from market applications, suppliers are directly
involved in production processes and market dynamics (Santamaria and
Surroca, 2011). As a result, they are often better positioned to transform
ideas and inventions into concrete innovations, thereby helping firms
bridge the gap between exploration and exploitation. In doing so, sup-
pliers enhance the appropriability of the resources and knowledge
developed through university collaborations for the focal firm, facili-
tating their integration with core resources (Hurmelinna-Laukkanen and
Yang, 2022). Furthermore, by mitigating coordination challenges and
misunderstandings commonly associated with university partners, sup-
pliers reduce managerial and transaction costs.

Overall, the presence of suppliers has a dual effect: it enhances the
appropriability of university-generated resources for the focal firm,
while simultaneously reducing managerial and transaction costs.
Consequently, leveraging university collaboration appears to be too
complex and costly unless suppliers help the focal firm absorb and
integrate this knowledge. Therefore, we propose the following:

Proposition 2b.  Given suppliers’ ability to enhance the appropriability of
university-generated resources for the focal firm, while simultaneously
reducing managerial and transaction costs, the presence of alliances with
suppliers renders the presence of universities less harmful, and — together with
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the presence of alliances with customers — is associated with the occurrence of
product innovation.

5.2. Different circumstances call for different coopetitive portfolio
configurations

Beyond the complementarities and tensions associated with partner
combinations, our findings also reveal that the effectiveness of coope-
titive portfolio configurations depend on contextual factors such as firm
size and industry dynamism. This supports contingency perspectives
suggesting that the value of alliance portfolios varies according to firms’
internal capabilities and external environmental conditions (Martinez
et al., 2017; Wassmer, 2010).

5.2.1. Firm size and the ability to manage complex coopetitive portfolios

Our findings indicate that SMEs and large firms benefit from
different coopetitive portfolio configurations. SMEs primarily benefit
from relatively selective coopetitive portfolios involving customers,
competitors, and occasionally suppliers, whereas large firms benefit
from fully diversified coopetitive portfolios including all four partner
types.

This finding aligns with the notion that SMEs, due to limited re-
sources and managerial capacity, struggle to manage the complexity
associated with diverse coopetitive portfolios (Marullo and Ahn, 2024;
Sakhdari et al., 2023; Schilke and Goerzen, 2010). While SMEs may
benefit from leading a coopetitive portfolio by accessing a broad set of
heterogeneous resources (Bouncken et al., 2020), increasing the number
and diversity of partners also amplifies transactional and coordination
complexity (Duysters et al., 2012). Such complexity raises coordination,
monitoring, and adaptation costs, which SMEs—given their limited
managerial and organizational capacities—are often ill-equipped to
absorb (Bengtsson et al., 2014). As a result, for SMEs, coopetitive port-
folios require careful selectivity to avoid excessive transaction costs that
may undermine product innovation outcomes (Bagherzadeh et al., 2022;
Gnyawali and Park, 2011; Sakhdari et al., 2023).

In contrast, large firms—better equipped to handle such
complexity—benefit primarily from fully diversified coopetitive port-
folios involving all four partner types (Chiambaretto et al., 2020a,b;
Faems et al., 2012). Notably, this is the only configuration consistently
linked to product innovation among large firms, underscoring the
importance of portfolio diversity for capturing innovation synergies (Lee
et al., 2017). Large firms often possess more developed alliance man-
agement capabilities, more structured alliance management functions,
and formal coordination mechanisms that enable them to manage het-
erogeneous partners effectively (Kale and Singh, 2007; Schilke and
Goerzen, 2010). These capabilities allow them not only to absorb the
costs associated with portfolio complexity but also to benefit from the
complementarities arising from the simultaneous involvement of cus-
tomers, suppliers, universities, and competitors. Diversity becomes more
a source of innovation opportunities than a managerial challenge,
enabling large firms to recombine a broader range of knowledge and
resources. This leads us to propose the following:

Proposition 3a. The occurrence of product innovation depends on firms'
ability to manage portfolio complexity. For SMEs, the presence of limited
coopetitive portfolios with low diversity and reduced complexity is associated
with the occurrence of product innovation. For large firms, the presence of
fully diversified coopetitive portfolios that include all four partner types is
associated with the occurrence of product innovation.

5.2.2. Industry dynamism and the balance between diversity and agility
Our findings also demonstrate that the effectiveness of coopetitive
portfolio configurations varies according to industry dynamism. In less
dynamic industries, firms benefit primarily from fully diversified coo-
petitive portfolios, whereas firms operating in highly dynamic envi-
ronments benefit from more focused configurations centered around
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customers and suppliers.

Prior research shows that different levels of dynamism shape firms’
innovation challenges and partner needs (Ritala, 2012; Telg et al.,
2023). Accordingly, Gemiinden et al. (1996) and Martinez et al.
(2017) suggest that dynamic industries require more selective partner
configurations because of market uncertainties and technological com-
plexities for instance. Our findings support this view: firms in
low-dynamism industries benefit from more diverse, complex coopeti-
tive portfolios. This likely stems from lower uncertainty and slower
change, allowing firms to manage broader partnerships and build
long-term synergies within their portfolio (Chiambaretto and
Fernandez, 2016; de Leeuw et al., 2014). Under such conditions, firms
can gradually build complementarities between competitors, customers,
universities, and suppliers without facing excessive coordination
pressures.

By contrast, highly dynamic industries impose stronger time con-
straints and uncertainty, requiring firms to innovate rapidly and remain
strategically agile (Martinez et al., 2017). Under these conditions, highly
diversified coopetitive portfolios may become excessively complex and
difficult to coordinate. Consequently, focusing on key partners, mainly
customers, proves more effective in (very) dynamic environments.
Customers provide timely insights and help reduce uncertainty, sup-
porting faster product development (Belderbos et al., 2004). Customer
collaboration is then frequently combined with suppliers, which may
point to making the supply chain more efficient such that firms are able
to enhance the occurrence of product innovation in fast-changing set-
tings (Laursen and Salter, 2006). Moreover, the suggested solutions
show that customer collaboration should not be combined with uni-
versities as partners in dynamic industries. As reasoned earlier, this
could point to the complexity of university knowledge that is difficult to
appropriate and combine quickly with the needs and wants communi-
cated by customers. This is especially detrimental in dynamic sur-
roundings, where firms need to remain flexible and introduce new
products rather rapidly (Cassiman et al., 2008; Fabrizio, 2009).

Thus, our findings support a contingency view of partner configu-
ration, where environmental stability enables diversity, while turbu-
lence favors focus. Based on this, we formulate the following
propositions:

Proposition 3b. In less dynamic industries, the presence of fully diversi-
fied coopetitive portfolios that include all four partner types is associated with
the occurrence of product innovation, as slower environmental change fa-
cilitates the absorption and integration of diverse resource inputs without
creating excessive complexity.

Proposition 3c. Inmore dynamic industries, the presence of alliances with
customers combined with the presence of suppliers, or with the absence of
universities, in the coopetitive portfolio is associated with the occurrence of
product innovation, as these combinations provide essential resources that
help firms cope with risks, uncertainties, and their fast-changing environment.

5.3. Theoretical contributions

Our study on coopetitive portfolio configurations for product inno-
vation makes four key theoretical contributions. First, by moving from
dyadic to portfolio-level analyses of coopetition, we shed new light on
the debate regarding the ambiguous impact of coopetition on product
innovation. In line with recent contributions (Fernandez et al., 2021; Yu
et al., 2022) and consistent with the underlying notions of the RBV
(Barney, 1991), we show that coopetition alone is not necessarily
beneficial for firms, but that firms tend to achieve product innovation as
an outcome when they include additional partner types in their coope-
titive portfolios (Asgari et al., 2018; Wu, 2014). More precisely, our
findings reveal that coopetition must always be combined with cus-
tomers in the portfolio, reinforcing the idea that customer orientation is
pivotal for successful product innovation (Belderbos et al., 2006;
Gemiinden et al, 1996). The synergetic combination of the
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heterogeneous resources provided by customers (i.e., use-based and
need-related knowledge (Cui and Wu, 2017; Greer and Lei, 2012)) and
by competitors (i.e. specialized technological and market knowledge
(Estradaetal., 2016a,b; Le Roy et al., 2022)) enables firms to orchestrate
and recombine inputs that would not independently yield comparable
innovation results (Castro and Roldan, 2015; Wassmer and Dussauge,
2011).

Second, however, our findings show that adding more different
partners is not always better, but rather that the mix of partners can
make the difference. In particular, we observe that, contrary to cus-
tomers, the presence of certain partner types in the coopetitive portfolio
does not automatically enhance or can even reduce innovativeness
(Bagherzadeh et al., 2022; Duysters and Lokshin, 2011). Specifically, we
contribute to the literature pointing to an ambivalent and potentially
negative role of universities in the coopetitive (portfolio) setting (Wu,
2014), which stands in contrast to the many contributions that find
that university-industry collaboration to be highly beneficial for inno-
vation (Huang and Chen, 2017; Rajalo and Vadi, 2017). To that end, our
QCA analysis reveals more nuance than many previous publications.
Namely, we are able to show that when suppliers are also included in the
portfolio, they may act as knowledge translators that help firms absorb
and apply university-generated insights (Bonaccorsi and Lipparini,
1994), reducing potential managerial transaction costs. Hence, we
emphasize that universities become valuable innovation partners only
when their presence is complemented by suppliers capable of bridging
the cognitive gap. Consequently, value creation takes place in the coo-
petitive portfolio only when synergies between competitors, universities
and suppliers can be established. The complementarity of suppliers and
universities is an important contribution to coopetition and alliance
literature, emphasizing that suppliers are not merely “product de-
liverers” but also vital players regarding the harmony of firms’ coope-
titive portfolios.

Third, our investigation of coopetitive portfolios according to the
focal firm's size and industry dynamism expands the previous literature
that invites researchers to investigate coopetition in its broader context,
considering both firm-level and industry-level contingencies
(Chiambaretto and Fernandez, 2018; Ritala, 2012). We show that the
capacity of coopetitive portfolio configurations to foster product inno-
vation depends significantly on firm size and industry dynamism. These
insights are highly relevant, as they emphasize the need for firms to
align their coopetitive strategies with both internal capabilities and
external environmental demands. This adds a novel perspective and
broadens the understanding of why coopetition may help some firms in
achieving (product) innovation, yet is destructive for others.

Finally, our study contributes methodologically and theoretically by
advancing a configurational perspective on coopetition and innovation.
Whereas most prior studies rely on regression-based approaches that
estimate average net effects (e.g., “more coopetition” or “more di-
versity”), our use of csQCA highlights the existence of multiple, equifinal
pathways through which coopetitive portfolios can lead to product
innovation (Thornton et al., 2019). By explicitly modeling comple-
mentarities and conflicts among partners, our approach integrates RBV
logics of resource recombination with TCE logics of transaction and
coordination costs. This allows us to move beyond linear assumptions
and demonstrate that the same partner type (e.g., universities) can be
either beneficial or harmful depending on its position within the port-
folio configuration. In doing so, we shift the theoretical focus from
isolated alliance effects toward a systemic understanding of coopetitive
portfolios, showing how product innovation emerges from specific
configurations of partners rather than from individual relationships
taken in isolation.

As a whole, we thus contribute to coopetition and alliance portfolio
literature by highlighting the specificities of coopetitive portfolios as
such, in particular when it comes to partner compatibility and substi-
tutability, and the resulting creation of synergies and potential for
conflict. We extend a predominantly dyadic coopetition literature by
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showing that the effects of coopetition cannot be fully understood in
isolation but depend on how competitors are combined with other
partner types within a broader alliance portfolio, addressing a call for
more research on coopetition at the portfolio level (Chiambaretto and
Fernandez, 2018; Corbo et al., 2023; Gernsheimer et al., 2021; Park
et al., 2014). In doing so, we take an integrative stance, underlining
the importance of adopting a (coopetitive) portfolio perspective to
better understand (and perhaps leverage) the ambiguous
coopetition-innovation relationship.

5.4. Practical implications

Our analysis sheds light on the different coopetitive portfolio con-
figurations associated to the introduction of new products and allows us
to draw several implications for practitioners. First, our research sug-
gests to managers to always combine alliances with competitors and
alliances with customers when they want to develop new products. In-
formation acquired from customers can be a very valuable addition to
the knowledge and resources provided by competitors. While competi-
tors know market risks and uncertainties well and can help deal with
those from a producer perspective, customers can facilitate the identi-
fication of actual needs and wants, thereby diminishing uncertainties
and increasing chances of actual product adoption.

Second, our study cautions practitioners about the double-edged
presence of suppliers and universities in the coopetitive portfolio. The
presence of an alliance with universities in the coopetitive portfolio may
turn out to be harmful for product innovation if there is no alliance with
a supplier at the same time. Practitioners need to be aware of the in-
terdependencies between the partner types in their coopetitive portfolio
and handle the consequences of including certain partners with others
being present/absent. Suppliers seem necessary to “translate” knowl-
edge generated by universities into valuable input for product
innovation.

Finally, we point out to practitioners that there is no magic recipe for
introducing product innovation. We first stress that size matters and that
small firms should avoid having very large coopetitive portfolios, as they
may not have the resources or capabilities required to manage the
inherent complexities. By contrast, large firms drawing on a fully
diversified coopetitive portfolio (i.e., including all four partner types)
may be able to make the most of the synergies and develop new prod-
ucts. Similarly, industry characteristics also matter: if firms operate in
less dynamic industries, they can combine different types of partners as
they will have the capacity necessary to manage the interdependencies
and make the most of their complex coopetitive portfolio. On the con-
trary, when they operate in very dynamic industries, firms need to react
quickly to changes and developments, and cannot necessarily afford to
have a complex coopetitive portfolio. Under these circumstances, it is
better for them to have a coopetitive portfolio only composed of com-
petitors and customers for instance.

5.5. Limitations and directions for future research

Despite offering valuable insights on coopetitive portfolio configu-
rations, our research suffers from several limitations that also offer di-
rections for future research.

A first set of limitations stems from the use of the CIS database. The
dataset may suffer from self-selection bias, as firms are not obliged to
respond and can choose which questions they answer, so we may lack
information for some firms. Moreover, the questionnaire is not designed
for our specific research, limiting us to the survey items (Peters and
Rammer, 2023). For collaborating firms, no information is available
on partner characteristics (e.g., size, age), which could refine conclu-
sions. Future research could use tailored datasets to examine whether
firms collaborate with partners of similar size (Hora et al., 2018) or with
domestic vs. international partners (Le Roy et al., 2016; Vanyushyn
et al., 2018), factors that shape alliance complexity through cultural
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and managerial differences. Similarly, while we focus on focal firms'
direct competitors, the CIS only asks whether firms cooperate with
“competitors,” leaving interpretation to respondents. Yet competitor
collaborations differ; pre-competitive R&D consortia, for example,
advance shared knowledge and reduce early risks while allowing
downstream rivalry (Farazi et al., 2024; Quintas and Guy, 1995).
Dedicated surveys distinguishing direct, indirect, potential, and other
competitors, and measuring cooperation stages, could deepen insights.
Another limitation is the level mismatch between our measures and
theoretical framing: CIS data do not confirm whether product in-
troductions were actually developed with partners, as some innovations
may have been internal yet still drawn on alliance knowledge (Cui and
O’Connor, 2012; Wassmer and Dussauge, 2011). Finally, our outcome
measure follows CIS design: a binary variable capturing whether firms
introduced new or significantly improved goods/services in the past two
years. This time window may underestimate innovation persistence and
miss projects spanning longer alliances. Moreover, by focusing on
introduction rather than market success, our measure does not distin-
guish commercially successful from failed innovations (Victory et al.,
2021). While this approach is consistent with CIS, it reduces concep-
tual precision. We clarified our use of “introduction” and acknowledged
that even failed innovations can foster learning (Tao et al., 2023). Future
research could employ longer timeframes, alternative performance in-
dicators, and finer distinctions between innovation types.

A second set of limitations relates to shortcomings of the QCA
approach. In particular, our analyses may suffer from endogeneity
concerns, as the collaboration variables as well as the product innova-
tion variable are measured over the same time frame. Recent reflections
on the QCA methodology underscore the presence of endogeneity issues
as a common shortcoming QCA and call for future research to investi-
gate this in more detail (Meuer and Fiss, 2020). Accordingly, we must
conjecture that endogeneity may play a role in our study but that there is
no (reliable) solution for this concern to date. Nonetheless, by means of
our robustness analyses we attempt to at least validate the analyses and
findings as much as possible. We join Meuer and Fiss (2020) in their call
for future research to develop a strategy for dealing with endogeneity
concerns in QCA methodology. A further limitation relates to the
ongoing methodological debate regarding the suitability of csQCA for
large-N samples. While our dataset of 921 firms exceeds the “medium-N"
scope traditionally emphasized in QCA (Ragin, 2008; Schneider and
Wagemann, 2012), we argued that the binary nature of our collabora-
tion variables and our configurational research question make csQCA an
appropriate approach in this context. Nevertheless, we acknowledge
that using csQCA with larger samples remains contested, as it may risk
drifting toward variable-based logic. Future research could therefore
replicate our study using alternative approaches such as fsQCA or latent
class cluster analysis, which may provide complementary insights and
further validate the robustness of our findings.

A third set of limitations relates to the static nature of our investi-
gation, as we examine how coopetitive portfolio configurations are
associated with product innovation at a single point in time. Yet, prior
research highlights the evolution of alliance portfolios and how firms
reconfigure them to achieve objectives such as innovation
(Chiambaretto and Wassmer, 2019; Dittrich et al., 2007; Lavie and
Singh, 2012; Rindova et al., 2012). Future studies could adopt a more
dynamic perspective, examining whether firms repeatedly ally with the
same partner types—shaping trust and alliance management—or adjust
“misaligned” portfolios over time to increase innovation potential. Our
cross-sectional focus also overlooks governance, learning, and coordi-
nation processes that influence coopetition outcomes. Interorganiza-
tional learning and partner interdependence affect innovation across
projects (Bouncken et al., 2018; Bouncken and Fredrich, 2016; Fredrich
et al., 2019), while portfolio coordination and feedback loops shape
partner mix adaptation (Martinez-Noya and Garcia-Canal, 2021; Van
Wijk and Nadolska, 2020). Governance modes—singular or
plural—may further moderate innovation outcomes (Bouncken et al.,
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2016). Exploring these dynamics would enrich our understanding of
how coopetitive portfolios evolve and affect firms’ long-term innovation
trajectories.

Finally, we focus on coopetitive portfolio configurations and not the
actual portfolio composition. For instance, we have shown that some
partner types should be combined (e.g., customers and competitors) to
foster product innovation. However, we cannot describe the ideal
composition of the portfolio in terms of actual numbers of alliances with
each partner. In a coopetitive portfolio, should the number of compet-
itors and customers be balanced, or is it preferable to include more al-
liances with customers than with competitors? This relates to the debate
regarding the optimal degree of alliance portfolio diversity to yield
innovation (Duysters et al., 2012; Lee et al., 2017; Oerlemans et al.,
2013). Building on the coopetitive portfolio configurations highlighted
in our research, future contributions could study the actual composition
of these coopetitive portfolios in greater depth with more detailed
databases.

Nevertheless, despite these limitations, this research provides in-
sights into the interplay of competitors and other types of partners in
coopetitive portfolios. There are multiple ways firms can introduce new
products or services, and it is essential to combine competitors with
other partners. Our findings invite thus future researchers to further
investigate coopetitive portfolio configurations and their impact on
(product) innovation.
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