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PERSISTENCE OF, AND INTERRELATION BETWEEN,

HORIZONTAL AND VERTICAL TECHNOLOGY ALLIANCES

ABSTRACT

We examine how and to what extent the propensitgeteengaged in alliances with different
partner types (suppliers, customers and compeétitagends on prior alliance engagement with
partner firms of the same type (persistence) amal pngagement in alliances with the other
partner types (interrelation). We derive hypothdsa® a combined competence and governance
view of collaboration, and test these on an extenpanel dataset of innovation-active Dutch
firms during 1996-2004. We find persistence inastie engagement of all three types of
partners, but customer alliances are more persigtan supplier alliances. Most persistent are
joint supplier and customer alliances, which weilaite to the advantages of value chain
integration in innovation processes. Positive mafetion also exists in vertical alliances, as
immediate past customer alliances increase theepsiy to engage in supplier alliances and
vice versa. On the other hand, while prior engagenie horizontal (competitor) alliances
increases the propensity to engage in verticaraies, this effect only occurs with a longer lag.
Overall, our findings are highly supportive of titea that alliance engagement with different
partner types is heterogeneous but interrelated. &dalysis suggests that the inter-temporal
relationship between different types of allianceaynibe as important as their simultaneous

relationship in alliance portfolios.



PERSISTENCE OF, AND INTERRELATION BETWEEN,

HORIZONTAL AND VERTICAL TECHNOLOGY ALLIANCES

INTRODUCTION

Already for over two decades strategic allianaed metworks of inter-firm relations have
been a ubiquitous phenomenon (e.g. Hagedoorn, ZD@2ractor and Lorange, 2002). There is
a growing consensus in the literature that a firmi®lvement in inter-firm technology alliances
matters for its economic and innovative performatdagedoorn, 1993; Powell et al., 1996;
Ahuja 2000a; Owen-Smith and Powell, 2004). Researchlliances has initially focused on the
guestions ‘why’ and ‘when’ alliances are formed {Biers et al., 2001; Kogut and Zander, 1993;
Powell and Brantley, 1992). Interdependence anduree complementarities have been
addressed here as the most common explanatiormdofotmation of inter-organizational ties
(Richardson, 1972; Pfeffer and Nowak, 1976; Nolamal Garcia-Pont, 1991; Harrison et al.,
2001). The literature has since broadened sigmfigaand saw the emergence of two streams of
research that have focused in particular on intaromships between alliances of focal firms.
The alliance network literature has focused ondghestion with which individual partner firms
tie up, and the role of network embeddedness amdone structural properties herein (e.g.
Gulati, 1995a, 1995b; Gulati and Gargiulo, 1999;u@h et al., 2000). This literature has
demonstrated that collaboration with specific pargntends to be highly persistent, but has
abstracted from the role of partner attributes aesburce complementarities. The alliance
portfolio view, on the other hand, has focused oteptial complementarities between alliances
as they bring in different sets of knowledge or ptementary capabilities (Lavie, 2007; Vassolo

et al, 2004; Lokshin and Duijsters, 2008). Thigrkiture has shown that the role of partner



attributes is as important as the role of netwostsgictural properties (Lavie, 2007; Faems et al,
2005; Belderbos et al, 2004a).

Despite the broadening of the alliance literatanel the notion that collaboration with
different types of partners is driven by differembtives and characterized by different risks and
corresponding needs for control (Parkhe, 1993)e ldattention has been paid to the differences
and interrelation between alliances with differpattner types. Whereas the alliance portfolio
view has examined how potential complementaritiesvben different alliances affect firm
performance, the literature has focused on spesifluisets of partner attributes, such as their
relative bargaining power (Lavie, 2007), degredonéignness (Lavie and Miller, forthcoming;
Lokshin and Duysters, 2008), or their specific teabgy domain (Vassolo et al, 2004). In this
paper, we develop a broader view on differencegsanmtner attributes by differentiating among
partner types based on the different roles they ipl@omplementing a firm’s own resources and
capabilities. More specifically, we distinguish Wwetn alliances with suppliers and/or customers
(vertical collaboration) and alliances with compms (horizontal collaboration), within a
context of technological collaboration.

Vertical and horizontal collaboration are likety derve different strategic purposes, which
may carry differential implications for a firm’srategic proclivity to be engaged in each type of
collaboration. Whereas vertical inter-firm relagorare seen as spanning differentiated
organizations that combine symbiotically to achies@lective ends, horizontal inter-firm
relations span similar organizations that combioemensalistically to achieve collective ends
(Baum and Ingram, 2002; Tidd et al., 2005). Thesotiyes and performance effects of vertical
alliances have also been found to differ from tho$ehorizontal alliance with the latter

frequently focusing on more radical innovations #melformer on cost reduction or reduce time



to market (Belderbos et al, 2004a; 2004b; Teth@d2® Although both types of collaboration
have been subject of investigation in prior redeateo streams of literature appear to have
developed in relative isolation. In the literatune technology alliances, most studies have not
made an explicit distinction between types of alfia partners or have restricted analysis to
horizontal alliances within an industry (Hagedodr@93; Mowery et al., 1996, 1998; Rowley et
al., 2000; Ahuja, 2000a, 2000b; Hagedoorn and [@2ugst2002; Bae and Garguilo, 2003;
Sampson, 2007). In contrast, the supply chaindlitee has largely focused on vertical alliances
with suppliers or customers (Lee et al., 1997; BIs{t1997; Narashimhan and Jayaram, 1998;
Rosenzweig et al., 2003; Vickery et al., 2003). lioitly, both approaches assume that alliances
with different types of partners are unrelated.

In this paper, we examine the persistence of, iatetrelation between, engagement in
alliances with the three different types of parsnevith an application to technology alliances.
We anticipate different propensities to be engaged, persist, in collaboration with different
partner types. This focus on the more strategicsaetto engage in collaboration with a specific
partnertype complements the alliance network literature, whias examined the relationship
between network characteristics and persistencehbstfocused on alliance formation with
individual partner firms (e.g. Podolny, 1994; Guyla©95a, 1995b; Gulati and Gargiulo, 1999;
Chung et al., 2000). Second, we contribute to iieeature by specifically examining to what
extent engagement in alliances with different parttypes is interrelated, i.e. to what extent
collaboration with one partner type enhances tlopgmsity to be engaged in collaboration with
another type. We argue that there are various nsa®o such interrelations and in this way aim
to contribute to a better understanding of depecidsnacross alliances with different partner

types, an understudied subject in the literatuté now (Lavie, 2007).



In order to understand persistence in, and iftgrom between, engagement in technology
alliances of these structural types, we combine pmience and governance views of
collaboration. Whereas a number of recent studege hcombined both views in view of
developing a more integrative theory of the firmattisontributes to a better understanding of
optimal firm boundaries (Argyres, 1996; Poppo amshger, 1998; Williamson, 1999; Leiblein
and Miller, 2003; Jacobides and Hitt, 2005), tippr@ach has not been applied to the analysis of
strategic collaboration. While there has been aidoon the competence side in most of the
alliance literature until now, the governance dids been recognized but remains understudied
(Das and Teng, 2000; Reuer and Arino, 2002; Noatelha2004a; Sampson, 2007). This is
somewhat surprising as previous research has shbai interorganizational hazards are
especially present in alliances involving techngld@ulati and Singh, 1998). Therefore, we
argue that the combination of both views is requas they provide complementary perspectives
on the strategic choices driving persistence of emerrelationships between alliances with
different partner types.

We test hypotheses on a comprehensive panel tateseannovating firms in the
Netherlands, 1996-2004. We empirically examine pihepensity of firms to be engaged in
supplier, customer, and competitor alliances, aate this to their engagement in these types of
alliances in prior years. Persistence in this odnte defined as the degree to which prior
involvement in an alliance type predicts currenvoluement. This approach follows the
definition of persistence as 'state dependencg. fdeckman, 1981) and earlier work on the
persistence in profits (Mueller, 1986), innovatigdaymond et al, 2009) or other measures of
firm performance such as Tobin’s q (e.g. Villalong®04). In contrast to most previous

empirical work that relied on alliance press repovie use official statistical survey data drawn



from the harmonized European Community Innovationv8y. An important advantage of this
source is the fact that repeated observationsnateded on the same firms over longer periods
(e.g. 6-10 years), making the data very suitableaf@lysis of persistence in alliance strategies.
Another advantage is the diversity of firms incldde the data: both large R&D intensive firms
as well as small and medium sized enterprisesnataded, and the data cover a wide spectrum
of industries. Hence, use of this dataset avoidsptioblem of oversampling of large firms and
the lack of systematic information on alliance disttment, which has hampered prior research
using data on alliance announcements (Schillind9200n the other hand, we note the
limitations of this extensive longitudinal datagethat it does not reveal identities of individual
partner firms or the number of alliances of eagbetyFor our purpose, the analysis of the
propensity of alliance engagement with specifictnpar types, these drawbacks pose fewer
problems:

The paper proceeds as follows. The next sectiesgnts the theoretical framework and
derives hypotheses. Section 3 describes the dat@ables and methods. Section 4 presents the

results and section 5 discusses the results arductss.

THEORY AND HYPOTHESES
A competence view of collaboration draws on resedrased theory which emphasizes the
development of valuable, rare, inimitable and nobssitutable resources as the basis for
competitive advantage and superior innovation perémce (Wernerfelt, 1984; Barney, 1991).
The resource-based view has traditionally focuged @érm’s internal resource base. It has been
also recognized that external collaboration cantrdmrte to the development of a unique

resource base (Dyer and Singh, 1998; Teece etl@87; Eisenhardt and Martin, 2000;

! We discuss the limitations of the data and ouragh in the concluding section.



Armstrong and Shimizu, 2007). Alliances enable &rto access and (re)combine external
knowledge and to leverage complementary assetc€]d®92; Hagedoorn and Schakenraad,
1994; Powell et al., 1996; Das and Teng, 2000).thlesmore, a competence view of
collaboration singles out the types of resourced eapabilities that can be exchanged and
possibly reconfigured by means of collaboration giédboom, 2004a). Deployment of this
perspective enables us to identify to what extesburces and capabilities as held by suppliers,
customers and competitors differ in providing coempéntarity resources and capabilities to the
focal firm and how this may carry implications fpersistence of and interrelation between
vertical and horizontal types of alliancés.

A complementary perspective is formed by a gowereaview of collaboration, which
points to the role of collaborative hazards suchisks of undesirable knowledge spillovers and
free-ridership in collaborative exchange of researand capabilities. This may give rise to
opportunism by partners, diminishing the possib#itto appropriate returns to innovation
(Gulati and Singh, 1998; Nooteboom, 2004a; Lui &lgdb, 2004; Dhanaraj and Parkhe, 2006).
Obviously, knowledge spillovers to competitors aomsidered far more risky than to suppliers
and/or customers (Ahuja, 2000a). A governance \sbeds some more light on the extent to
which partner types differ in their risk profileshich will carry implications for persistence of
and interrelation between horizontal and vertitizdrces.

In developing our hypotheses, we draw on these ttveoretical frameworks. We first
develop a baseline hypothesis on the persistencell@boration with each specific type: with

suppliers, customers or competitors. We then devllpotheses that specify to what degree

2 Although we argue that firms engage in persisteotalliance strategies because it brings certaiategic
benefits, this does not imply that such persistewide always carry positive performance effects. Aecently
demonstrated, there may also be a downside tospamse in collaboration in case the external enwirent changes
in radical ways (Koka and Prescott, 2008).
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persistence differs between alliances with diffeqgartner types as well as on how engagement
in alliances with one partner type affects the progity to be engaged in alliances with another

partner type.

Basdline hypothesis: persistence of supplier, customer and competitor alliances

Collaboration withsuppliers can help firms achieve competitive advantage afiziag
higher process efficiencies (Saeed et al., 2008)ogreducing costs and increasing the speed of
implementing new product introductions (Eisenhardhd Tabrizi, 1994). Moreover,
collaboration with suppliers enables a firm to ntaim its focus on strengthening core
competences and technology development, and taesemeess to key inputs (Suzuki, 1993;
Kamath and Liker, 1994). Collaboration may alsatzeadditional opportunities for the build-up
of valuable, specific and difficult to imitate resoes and competences, shared between a firm
and its suppliers (Tidd et al., 2005). This mayvmte a focal firm with an opportunity to direct
suppliers’ development efforts and shape theihftetogical) competences (Ragatz et al., 1997).
Furthermore, by engaging in collaboration with digsp, a focal firm can also build up a strong
reputation as a reliable and attractive partnexugapliers, thus reducing the risk of opportunistic
behavior and negative referrals or lock-out froufa collaborative opportunities (Ireland et al.,
2002; Nooteboom, 2004b). Through these processdigboration with suppliers is likely to
provide a focal firm with additional opportunitiésr collaboration with existing and/or new
suppliers, increasing its propensity of engagementechnology collaboration of this type.
Overall, these arguments suggest persistence laboohtion with suppliers.

Collaboration withcustomers may enable firms to source leads on new or adapted

products and to reduce risks of uncertainty assegtiaith market introduction of new products
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(von Hippel, 1988; Schmookler, 1966). In this wapllaboration with customers may be
essential in ensuring market expansion when inputclistomers for introduction of new
products and/or adaptation of existing producteegpuired (Littler, Leverick and Bruce, 1995;
Tether, 2002). For customers, such collaboratiog beattractive because they may be able to
steer the development of competences and routirgbsnvthe focal firm to their advantage
(Ragatz et al., 1997). For the focal firm, alliame@th customers may provide it with a better
understanding of its customers’ current needs arfdfore (unmet) needs (Aaker, 1996; Tidd et
al., 2005). In particular if customers are leadrsiséheir needs may be indicative of a (large)
future mass market (Von Hippel, 1988). The morecal firm replicates ties with customers, the
more it can build up shared and unique capabilthas are required for the realization of shorter
lead times, improved quality and greater flexigjlitresulting in improved efficiency,
innovativeness and market responsiveness (ChoHanigly, 1996; Fisher, 1997; Childerhouse
et al., 2002; Rosenzweig et al., 2003; Tidd et20Q5). In addition, the general argument holds
that by engaging in collaboration with customersfoaal firm can develop and nurture
capabilities to collaborate with this type of pa&rtrand to build up a strong reputation as a
reliable and attractive partner (Ireland et alQ20Duysters et al., 2007a; 2007b). This is likely
to provide a focal firm with additional opportums for collaboration with existing and/or new
customers, increasing its propensity to be engag#us type of collaboration. These arguments
suggest persistence of collaboration with customers

In line with the commensalistic nature of the abbiration, technology alliances with
competitors tend to focus on research trajectories that peegplication in the competitive
arena (Baum and Ingram, 2002). In this way, hotiaocollaboration may contribute to a firm’s

future competitiveness in domains that are curyembin-core. Research consortia, for example,
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fall into this category where competitors work tthge in order to share the costs and risks of
research, pool scare expertise and equipment andaidevelop far-from-market technology
with generic application potential (Miotti and Saelid, 2003; Tidd et al., 2005). Although the
realization of a completely new technology may regja longer time horizon, firms can reap
collaborative benefits immediately by learning frotneir competitors’ specific expertise
(Sampson, 2007). To this end a sufficient degreteust is required that facilitates the exchange
of more tacit knowledge and reduces the risk oflhgd and free-ridership that may be present in
horizontal collaboration (Park and Russo, 1996;tRlboom, 2004b; Fey and Birkinshaw, 2005).
Collaboration with competitors may signal that anpany is not only technologically competent
but also trustworthy (Lui and Ngo, 2004). In additi collaboration with competitors enables a
focal firm to develop and nurture capabilities tdlaborate with this type of partner and to gain
a reputation of being experienced and reliablednziental collaboration (Ireland et al., 2002;
Duysters et al., 2007a; 2007b). This suggests giersie of collaboration with competitors, as
prior collaboration increases the opportunitiesthie focal firm for future collaboration with
existing and/or new competitors.

The above arguments suggest persistence of temnaobllaboration with each type of

partner, i.e. suppliers, customers and competiidrs leads to our baseline hypothesis:

Hypothesis 1. Previous engagement in alliances with a spegifie of partner (customer,

supplier, and competitor) increases the propemsibe engaged in alliances with that type of

partner.
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Differencesin persistence between supplier and customer alliances

When considering vertical collaboration more impite we anticipate persistence of
collaboration with customers to be stronger re&tio collaboration with suppliers. Here, a
competence perspective suggests that demand-pudéesfotend to be more important as
determinants of innovative activities (Dosi, 19&8)si et al., 1990; Von Hippel, 1988). When
suppliers are engaged in the innovation procesmra temporary and sometimes ad-hoc type of
collaboration may be more appropriate, with a d¢jedocused and project-based form
(Andersen, 1999). Collaboration with customersesggally considered to be useful throughout
the entire innovation process (Dosi, 1988; Von Hdip[d988). This applies both to its early
phases in which collaboration with lead users aavigde firms with access to novel ideas that
may be indicative of a (large) future market (Voippel, 1978) and to its later phases with their
emphasis on gaining market acceptance for the mewvation and stimulating its wider
diffusion (Dosi et al., 1990; Tidd et al., 2005hi3 suggests stronger persistence of customer
collaboration in comparison with supplier collaltaya.

From a governance perspective, collaboration withpliers may lead these to become
more qualified and hence more attractive as pati@rcompetitors, potentially enabling the
latter to free ride on the investments made byfdal firm (Park and Russo, 1996; Nooteboom
2004a; Mesquita et al., 2008). Although this riskn cbe reduced by partnership exclusive
arrangements and relational governance betweefodta firm and its supplier(s) (Zaheer and
Venkataraman, 1995; Mesquita et al., 2008), thig nw be sufficient to enhance persistence of
collaboration with suppliers. For a focal firm, imcreasing dependence on collaboration on, and
risk of knowledge spillovers through, suppliers Iwithcrease the inclination to consider

alternatives to collaboration, such as internatprement and market procurement (Gulati et al.,
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2005). Hence, whereas persistence of collaboratiinsuppliers may be attractive for the focal
firm, the risk of spillovers and its correspondimgnedial measures may reduce this propensity.
Although the risk of spillovers can also be preserdollaboration with customers, these may be
outweighed by the strategic value of access tar¢sganformation on specific customer needs
and the higher likelihood of initial market accepta and (future) commercial success.

Both from a competence and a governance perspedtie above arguments suggest
stronger persistence of customer collaboration wbempared with supplier collaboration,

leading to our second hypothesis.

Hypothesis 2: Engagement in customer alliances is more persitten engagement in supplier

alliances.

Therelationship between supplier and customer alliances
Supplier and customer alliances engagement areliaidyg to be interrelated. Vertical

collaboration with suppliers and customers implies bridging of three value steps along a
value chain. By its nature, a value chain entahsgaly systemic division of labor where change
in one value step may have far-reaching implicatifor adjacent value steps — upstream and/or
downstream (Porter, 1980). As a consequence, ne@dupt innovations or process
improvements need to be well coordinated in ordemitigate risks of (major) inconsistencies
across two or more value steps as well as to entgie timely commercialization and/or
implementation (Diez-Vial, 2007). In addition, ved collaboration may also facilitate the
reduction or elimination of operational inefficiees along a value chain such as, for example,

those resulting from ‘bullwhip’ effects due to demdavariability (Metters, 1997; Lee et al.,

15



1997; Gulati and Sytch, 2007). In this way, coll@tmn with both types of chain partners
supports firms to develop product innovations anahplement process improvements in a more
rapid, cost effective and integral manner (Choi Biadgtely, 1996; Fisher, 1997; Childerhouse et
al., 2002; Rosenzweig et al., 2003). Accomplishimgse objectives induces a need for firms to
act in tune. This may be realized by creating ae®@f alignment between collaboration with
suppliers and customers. Such alignment impliesatiances with suppliers and customers are
not pursued in isolation but rather that collabhoratvith one type leads to collaboration with the
other.

The strongest alignment can be achieved througblineous vertical collaboration with
suppliers and customers, and this may carry additiadvantages. It offers the possibility for
direct knowledge exchange and real-time coordinatimong all three types of partners. This
further reduces the risk of inconsistencies acvadise steps, improves efficiency by elimination
of duplicative efforts and decreases chances ofimdisrstanding. In addition, it allows for the
exchange of more specific, fine-grained informatioat may contribute to the build-up of shared
innovation-based capabilities and routines thabbex difficult to imitate for others (Ragatz et
al., 1997). Through simultaneous collaboration,pdieps may get more exact information on
specific needs of their customers’ customers, wischbritical for the successful realization of
product innovations (Echols and Tsai, 2005). Initgaid, such information may enable suppliers
to allocate scarce resources more efficiently toséhdomains that carry clear commercial
potential. Likewise, from the perspective of custosy collaboration with the focal firm may
secure access to vital knowledge and specializgdhilities as held by key suppliers that

cooperate with the focal firm. In this way, sup@ieand customers may form an important
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(indirect) source of information and of economidueato each other, making simultaneous
collaboration also attractive from their point aéw.

Combining collaboration with suppliers and custsnmay also be attractive from a
governance perspective. The connection that thel fiman forms between its suppliers and
customers reduces room for conflict and opporturasnt offers the possibility of threatening to
pass on information on opportunistic behavior t® ¢ither partner(s). Reduced risks of conflict
and relational hazards increase stability of tH&aboration and provide a basis for the build-up
of trust (Nooteboom, 2004b). This solidifies veaticoordination and knowledge exchange,
which increases the likelihood that shared innavabased capabilities and routines remain
difficult to imitate (Gulati and Sytch, 2007). Ihis way, simultaneous vertical collaboration can
yield a continuous supply of new opportunities fonovation and value creation, securing
competitive advantage in core domains (Porter, 188@r and Singh, 2000; Priem and Butlers,
2001; Gulati and Sytch, 2007). This is consisteith whe finding in the operations management
literature suggesting that firms persistently emgggin vertical, value chain spanning
collaboration with suppliers and customers cane@hsuperior performance (Narasimhan and
Jayaram, 1998; Vickery et al., 2003; Frohlich anestidrook, 2001; Rosenzweig et al., 2003).

Based on the above arguments, we arrive at twdigtiens regarding the relationship
between suppliers and customers alliances. Hrstbénefits of alignment between supplier and
customer collaboration suggest that firms that Haaen engaged in an alliance with one of the
chain partners will have a greater propensity toebgaged in collaboration with the other
vertical chain partner. Second, the advantage®inf supplier customer collaboration suggest
that firms that are engaged in simultaneous cotketimn with suppliers and customers have

strong reasons to persist in such joint collaboratirhe advantages relative to pursing one type
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of collaboration in isolation suggest that thisgistence is greater than persistence in alliances

with suppliers or customers. This leads to theofeihg two hypotheses:

Hypothesis 3: Previous engagement in supplier alliances inceetimsepropensity to be engaged

in customer alliances, and vice versa.

Hypothesis 4: Simultaneous engagement in alliances with suppdietscustomers is more

persistent than engagement in alliances with sepgar customers.

The relationship between horizontal and vertical alliances

Vertical collaboration is generally consideredbt particularly well suited for deepening
existing competences and optimizing an establiskede chain (Tripsas, 1997; Brown and
Eisenhardt, 1995). In this way, vertical collabamat offers room for the build-up and
strengthening of competitive advantage in core dosjasuch as new product innovations,
reduced development time and efficiency gains. H@net is considered to be less well suited
for the creation of new, state-of-the-art techngld@idd et al., 2005). For that purpose,
horizontal alliances are likely to be better eqeppmiven their general focus on pre-competitive
development of far-from-market technology with wigeapplication potential (Teece, 1980;
Hagedoorn, 2002; Belderbos et al., 2006; Tethed22Miotti and Sachwald, 2003). This may
form the basis for a focal firm’s future competgiadvantage in non-core domains, securing
continuity on the long term. Prior studies on tleef@rmance effects of alliances with different

partner types has confirmed that alliances with petitors are often most effective for the
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generation of new-to-the-market products, whilepdiep and customer alliance tend to impact
on productivity growth and product improvementsi{@ebos et al, 2004a; Faems et. al, 2005).

A competence perspective suggests substantialfiteersd combining horizontal and
vertical technology collaboration strategies. Honial technology-based collaboration may
provide firms with access to scarce, external eigegeon promising new technologies, and allow
for the exchange of knowledge between partnersstiraulate learning and facilitate its further
recombination (Ahuja, 2000b). Such recombinatorjores may lead to the creation of
technologies with a high novelty value, yieldingtgrdial to generate future revenue streams
(Sampson, 2007; Gilsing et al., 2008). Howeverrdalize such future business opportunities
requires successful commercialization and/or impletation of the newly created technology.
Vertical collaboration with suppliers and/or custamis generally better suited for that purpose
(Choi and Hartely, 1996; Fisher, 1997; Childerhoesal., 2002; Rosenzweig et al., 2003; King
et al., 2003; Tidd et al., 2005), and can usefatignplement horizontal collaboration.

In contrast, a governance view on collaboratioghlghts the risk of undesirable
knowledge spillovers and free-ridership, especially}case of collaboration with competitors.
Due to comparable knowledge bases and competectm@apetitors may have a greater capacity
for absorption and appropriation of knowledge sp#lrs, creating a temptation for free-ridership
(Park and Russo, 1996; Khanna et al., 1998; Nooteb@004b; Phelps, 2009). This also implies
that simultaneous horizontal and vertical collaboraincreases the likelihood that specific
knowledge of a focal firm, as developed with itstamer(s) and/or supplier(s), may spill over to
its horizontal partners. Since horizontal partnars likely to figure as a firm’s (future)

competitors in downstream markets, knowledge spmll® may erode its competitive advantage
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(Ahuja, 2000a). In particular if the technologyiatice is in the focal firm’s core domains, this
may severely damage its competitiveness and thréstehort term profits.

In sum, a governance perspective suggests impaitks and drawbacks of combining
vertical and horizontal technology alliances, while competence perspective highlights the
potential complementarity between the two strategildowever, the arguments above also
suggest that the two perspectives can perhapscbeaaied. The governance risks are foremost
an issue if the two types of collaboration oveilapime, such that the focal firm functions as the
bridge between competitors and vertical partnetsth& same time, the positive relationship
suggested by the competence view leaves open theibgy of reaping the benefits by
combining horizontal and vertical collaboration anmore consecutive manner. Established
insights from the innovation and (product) life keyditerature provide such arguments for
consecutive alignment benefits where it concerres ttansition from horizontal to vertical
alliances.

In this literature, it is argued that an initimicis on exploration, with its emphasis on
creativity and small-scale experimentation, makesir for a focus on exploitation characterized
by a focus on efficiency and (large scale) comnadimation (Abernathy and Clark, 1985;
Abernathy and Utterback, 1978; Anderson and Tushrh@80). Seen in this light, horizontal
alliances may be particularly well suited for expkon while vertical alliances may be
considered as especially useful for exploitatiohe Titerature on exploitation and exploration
has suggested that these may then be optimally io@hlthrough a ‘punctuated equilibrium’
strategy, combining exploration and exploitatiomotigh some form of temporal separation
between the two activities (Burgelman, 2002; Lavahtand March, 1993; Gupta et al., 2006). In

contrast, the alternative strategy of ‘ambidexyefiirmed by organizational separation between

20



the two activities at the same point in time witit nmitigate the governance risks of combining
the two types of alliances (Burgelman, 1991; Gugttal., 2006). Moreover, temporal separation
does not need to be harmful from a competence getisp. On the contrary, it can enhance the
explorative nature of horizontal collaboration bywding seclusion from current markets and
established practices. In this way, more room feretl to maneuver and experiment freely and
to obtain novel inspiration and insights from nemd aisruptive developments that typically
emerge beyond the boundaries of an establishedstniydyGeels, 2003). Simultaneous
collaboration with customers and/or suppliers is ttase may hamper this and may increase the
risk of missing out on such newly emerging key dem new technologies (Gilsing, 2005).

The transition from exploration to exploitationcacs once the new technology has been
developed and prototypes start to become availalftier, which the phase of commercialization
starts. This tends to be a lengthy and rather cexnplocess as (new) customers need to become
involved and a (new) supply chain needs to be dgesl (Hobday et al., 2000). The more
radical or disruptive the new technology, the margortant subsequent involvement of
customers and/or suppliers becomes and the maeboahtion shifts from regular partnerships
to processes of intensive co-development (Dewar @uaton, 1986; Bozdogan et al., 1998;
Callahan and Lasry, 2004).

Overall, the arguments above suggest that engagemehorizontal collaboration will
increase the propensity to engage in vertical bolation over time. This intertemporal
relationship will be characterized by a sufficiéay between the two alliance strategies in order
to allow for a sequence of discovery and experi@ai@m in horizontal collaboration followed by
upscaling and commercialization in vertical colleimn. In addition, this lag must not be too

long for sacrificing many of the competence-basedelits but should be sufficient to mitigate
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governance risks. These considerations on intedeshprelations between horizontal and
vertical alliances do not play a role in the casénterrelation between supplier and customer
alliances. In contrast, a longer lag in this case cause a delay that inhibits the alignment of
collaboration with suppliers and customers thatequired for accomplishing the strategic
objectives of vertical collaboration. Hence, thguanents above predict that compared with the
supplier-customer alliance interrelationship (clypdthesis 3), the effect of prior horizontal
alliance engagement on the propensity to engagertical alliances is subject to a greater delay.

This leads to our final hypothesis:

Hypothesis 5: Previous engagement in alliances with competitaessiases the propensity to be
engaged in alliances with suppliers and/or custemmrt with a longer lag compared to the

interrelationship between supplier and customéaraikes.

DATA AND METHODS

The empirical analysis uses a panel data set reatstl from five consecutive European
Community Innovation Surveys (CIS) conducted in 99998, 2000, 2002 and 2004 by the
Central Bureau of Statistics (CBS) in the NethattanThe sampling methodology and the
harmonized questionnaire are described in the OB8D Manual (OECD, 1997)It has been
only recently that researchers have been ableilizeutonsecutive CIS surveys, allowing the
investigation of persistence in technological dmdiation. The CIS surveys contain data
concerning R&D expenditures and innovation acegtiof the firm, and engagement in

collaborative technology development distinguishggartner type. The technology alliances in

% See also Laursen and Salter (2005) for a disaussithe UK version of Community Innovation Survey.
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the survey relate to joint development efforts @oetlaboration on R&D, and can be seen as
representing stronger forms of interaction betwtenfirms, The CIS surveys are sent to all
large firms and to a random sample of smaller ficomprising ten or more employees. The
surveys contain the full range of questionnairengefor these firms indicating that they are
active in innovation. The sample of innovation aetiirms across a wide range of industries and
firm sizes is an appropriate one for our study.c8imve are interested in the persistence of
technology alliances, our analysis naturally isfoed to firms engaging in innovative activities
for which technology collaboration is relevakiVe created the panel data set by merging the
records of the innovation active firms in the fisensecutive surveys, using the identification
code of establishments from the Central Bureautatis$ics. The panel data set includes 4632 on
3181 innovating firms from a wide range of sectdfach firm is observed at least in three
consecutive survey years, as this is required simaxe persistence in our empirical model.
Given the partially random sampling in each yeaisfoaller firms, we do not often observe each
firm for the entire period (1996-2004) and the pasaunbalanced in nature. A subset of 300
firms is covered in the surveys in each of the yeae. data for all the variables used in the
estimation are available in 5 surveys for a tofeél@years. For 851 firms data are available in 4
consecutive surveys for a total of 8 years and 208G are observed in 3 surveys for a total of
6 years. In the empirical analysis the followingustries are used with their standard industrial
classification code (NACE) in parentheses: foodielbeges and tobacco (15-16), textile, apparel
and leather (17-19), Paper and paper products (2inting (22), Oil (23), chemicals and
pharmaceuticals (24), rubber products and plag?s} non-metallic products and basic metals

(26-27), fabricated metal products (28), machines equipment (29), electrical products (30-
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33), motor vehicles (34-35), other manufacturing-83), construction (45), wholesalers and

repair 50-52), communication services (60-64), lnsiness services (70-74).

Variable construction

The CIS surveys ask the question if the firm hay aooperation arrangements on
innovation activities with other firms in the la&t years. Cooperation agreements are then
differentiated by the type of partner such as austs, suppliers, and competitors. Based on this
guestion, we create three dependent variablesgakia value one if a firm reported to be
engaged in a particular type of alliance, i.e. aor, supplier or competitor, and zero
otherwisé. We also construct as a dependent variable ‘joirstomer and supplier alliance’,
taking the value one if the firm engaged in botasth types of alliances in order to test for
Hypothesis 3, for which we estimate a separate mdde define persistence as the degree to
which prior involvement in alliances with a specifiartner type predicts current involvement in
such alliances. This approach follows the definitmf persistence as 'state dependence' (e.qg.
Heckman, 1981), which in our context means thahdeingaged in past alliance activities
increases the probability to be engaged in theBeitaas currently. A similar approach has been
used to analyze persistence in profits (MuelleB&)9innovation (Raymond et al, 2009) or other
measures of firm performance such as Tobin’s dgMihga, 2004): in these studies the ‘current
state’ of a firm (in terms of strategy or performajis similarly related to ‘past states’ in the
same dimension to establish persistence. We exapeirstsstence and interrelation by including
as covariates dummy variables for past technolotijyanaes, measuring engagement in

technology alliances as reported in the previouseys conducted two and four years earlier.

* It is possible that especially large firms haveltiple technology alliances of a particular allientype. The CIS
surveys however do not contain information on thmber of alliances per type.
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While the coefficients on prior involvement in teame type of alliance indicate persistence, the
coefficients on prior involvement in the other tiypes of alliances indicate interrelation. In case
of the analysis of joint supplier and customer almtiration (Hypothesis 3), the past ‘state’
indicating persistence is past engagement in seipatid customer alliances jointly. To examine
interrelation in this model, we include, in additito past involvement in competitor alliances,
past engagement in single alliance strategies withtomers or suppliers (alliance with
customers but not with suppliers, and vice vershis avoids overlap with the persistence effect
of supplier-customer strategies as these varianerthogonal to joint supplier and customer
alliances’ At the same time, it allows examining the tramsitfrom partial vertical alliance
strategies (collaboration only with customers otyowith suppliers) to integrated vertical
alliance strategies.

As control variables, we include R&D intensity (thkare of R&D employees in total
employment) and its squared term. R&D engagemameases a firm’s capacity to recognize,
value and assimilate external knowledge from atkapartners (Cohen and Levinthal, 1990; Kim,
1998; Mowery and Oxley, 1995). In this way, more Réatensive firms are also more likely to
engage in several technological collaboration ptejebut with diminishing propensity
(Belderbos et al, 2004b). The analysis also comfiai firm size. The literature indicates that the
size of companies plays a role in propensity teebgaged in collaboration. Larger firms have
more abundant resources and may find it less prodtle to handle multiple innovation
objectives and management of multiple technolodlaborations (e.g. Belderbos et al., 2006;
Cohen and Klepper, 1996; Harrigan, 1988). We inelude logarithm of the number of

employees. R&D intensity and firm size are takemnfrthe (t-2) survey. We also include firm

® Since we do not examine interaction effects, wadathe issue of calculating cross derivativesionlinear
models such as probit (e.g. Hoetker, 2007; Ai, ldodon. 2003).
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age. Older companies tend to be more experiencédvidhhave well-established routines in
place (Nelson and Winter, 1982; March, 1988), aigecifically geared to collaboration, which
may positively affect their propensity to be enghge collaboration. On the other hand, well-
established routines and abundant experience nsaynahke that firms tend to become more
self-reliant (Tidd et al., 2005), which reduces itheropensity to be engaged in external
collaboration. Furthermore, we control for whethie firm is an affiliate of a foreign
multinational firm or part of a larger (domestimgping). Firms that are part of a larger group
may draw on group financial and technological reses and reputation to make them more
attractive as cooperation partners and to supmdidborative efforts (e.g. Ahuja, 2000). At the
same time such firms may have fewer incentivesotiperate with outside partners, as they are
likely to have intra-group R&D collaboration oppantties.

Finally we include a set of time dummies, indusddgmmies at the ISIC-2 level as the
need for technology collaboration and the use ofiqdar alliances types may differ across
industries and across years, and eleven regiorviffm® dummies as the opportunity for
collaboration arising from, for instance, differescwith regard to innovation activity or
clustering of suppliers may vary systematicallyoasrlocations (e.g., Audretsch and Feldman,

1996; Fritsch, 2004).

Descriptive Statistics

Table 1 provides the variable definitions and rtliscriptive statistics and Table 2 lists
correlations between the variables used in themasiobn. Table 1 indicates thasupplier
collaboration is most frequently adopted, with 134l of the cases, followed by customer

collaboration (10.1 %) and competitor collaborat{6r6 % cases). In addition, 8.3% of the firms
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are engaged in both supplier and customer colléibarandicating a relatively frequent use of
such combined supplier and customer alliances.pEneentages are comparable for current and
past alliances. The R&D intensity of the firms hletsample is on average 3.1 percent. The
correlation table (Table 2) indicates the highestradation between concurrent supplier and
customer variables (69%), a much smaller corretatietween current and lagged alliances, and
a positive but small correlation between vertigad &orizontal alliances. Firm size and R&D are
positively correlated with alliances with each part type. The table does not indicate
multicollinearity problems for the set of indepenti@ariables, Apart from the naturally high
correlation between R&D and its square term and nlegative correlation between the
orthogonal group affiliation and MNE affiliation cumies, the highest correlation coefficient is

0.59°

Empirical M ethods

In order to analyze the determinants of the prejpgio be engaged in collaboration with
the three types of partners, we estimate a muigteaprobit model with the dummy variables
‘competitor alliance’, ‘customer alliance’ and ‘qligr alliance’ as dependent variables. The
error terms of the three individual probit equasioare likely to be correlated if firms are

simultaneously considering decisions to engagehe three types of alliances. Use of the

® We also examined multicollinearity through the dition number of the matrix of regressors. Thidistia (the
ratio of largest to smallest eigenvalue) is an wmded measure of collinearity, or ill-conditioning, the data
(Belsley, 1991). These diagnostic measures didnaatate problems of collinear regressors in oudets.
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multivariate probit model in which we simultanegusktimate the propensity to be engaged in
collaboration with the three partner types addiedisis problem and leads to an improvement in
the efficiency of the estimates.

Given that we analyze unbalanced panel data, se&edtimated probit equations for each
alliance type using panel probit estimators withd@m effects. The estimates from these
individual equations are consistent, albeit noiceft because they do not take correlation
between equations into account. We used likelihcadtb test to test the significance of the
panel-level variance component (rho) in the totatiance. In the customer and competitor
equations we could not reject the null hypothdsa tho is zero at any conventional level. In the
supplier equation the null hypothesis could notrdéjected at the 5 percent level but was just
rejected at the 10 percent level. Overall, thesailte indicate that the panel-level variance
component is only of marginal importance and thatgooled multivariate probit estimators are
to be preferred over the random effects estimatbe implication is that we could proceed by
estimating the equations as a multivariate profstesn. The system of equations is given in

equation (1).

1if B, CUS, + B CUK i + Lo IR, + B, SUR i + L5k COM,,, + 5, COM, _,,
Yik =9 ¥ Zioxb + @y >0
Ootherwise , k=1..3i=1...N;t=1...5

(1)
wherei indexes firms and years, accordinglyy,,, V,,, andy,, are the binary indicators

which take the value one if a firm reported to hgaged in an alliance with customers, suppliers

and competitors, respectively, and zero otherw@dS, SUP, and COM measure alliance

" Fixed effects probit estimator produces inconatséstimates due to so called ‘incidental paramgtablem’
(Green, 2002; Wooldridge, 2002, p. 484).
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engagement in the previous two surveys: t-2 rdfethe survey 2 years before and t-4 refers to
the survey 4 years before. The size and signifieariche coefficients on the past alliance for the
same type variables indicate how persistent aldangith each partner type are. Specifically,

Hypothesis 1 predicts that past (-2, t-4) CUStgrsPplier, and COMpetiror have a positive

impact on engagement in the same alliances atttitdgpothesis 2 predicts that the t-2 and t-4
past alliance engagement coefficients are largeghéncustomer equation than in the supplier
equation. Hypothesis 3 predicts a positive effégast CUStomer on current SUPplier alliances,
and past SUPplier on current CUStomer alliancegpathesis 5 predicts a primarily lagged

effect (t-4) of COMpetitor on SUPplier and CUStomaéliances.

The error termw, in equation 1 is assumed to be random in eacheatifee equations, and
the vectorZ contains our control variables. The coefficiemtsoe estimateds,, throughg;, ,

are not constrained across the three equationsthieumodel allows us to test whether the
determinants of the propensity to form alliancesath type are significantly different across
equation$.

In order to test for persistence of joint suppleand customer technology alliances
(Hypothesis 4), we estimated a separate probit ineidle this joint collaboration as a dependent
variable. It is not possible to estimate this sigyptustomer equation jointly with the single
alliance equations in the multivariate probit mokdetause the dependent variable is a function
of two other dependent variables in the model @ust alliances, supplier alliances).

An important issue in the empirical analysis isgndial endogeneity biasing our results.

It has been noted that this type of selection Isaef particular importance in performance

& We use the GHK simulated maximum likelihood estomaresults are obtained with a Stata CMP routine.
Hajivassiliou et al. (1996) prove that under regtyaconditions the simulated maximum likelihoodiegtor is
consistent when both the number of draws and obtens goes to infinity
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studies since managers’ decisions are endogenoubeto expected performance outcomes
(Hamilton and Nickerson, 2006; Leiblein et al; 2p@&haver, 1998). In the context of our
analysis, it is possible that some unobserved Bpacific factors affect the propensity to be
engaged in alliances and/or specific alliance typesh that firms are ‘selected in’ alliance
engagement. The effect of past engagement in edisawith specific partner types on the current
probability to be engaged in alliances with specpartner types then could in theory be a
corollary of this selection effect rather than almeersistence effect. In our analysis, we expect
this bias to be limited or non-existent, for a n@mbf reasons. First, potential selection effects
due to unobserved heterogeneity are mitigated byutie of a wide set of firm-specific control
variables that affect the propensity to be engagespecific alliance types. Second, while a
remaining selection effects cannot be ruled ous, ey potentially lead to an upward bias in the
persistence effects, but it is not evident whyaiNd lead to systematuifferences in persistence
across alliance partners, nor is it evident thet should affect patterns of interrelation between
alliance engagement with different partners. Thitelaare the core hypotheses of our paper.
Third, one would expect that estimation with firmdividual effects would control for the
relevant unobserved firm characteristics that nrayedonger term selection into alliance types.
As we note in the paper, tests of random effestnasbrs show that these random effects are
jointly insignificant (the random effects modelrigjected in favor of the multivariate probit),
again suggesting that unobserved heterogeneitynigad selection is not likely to bias our

results.
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EMPRICAL RESULTS
Table 3 reports the results from the multivarjaiabit explaining the propensity of firms to
be engaged in technology alliances with the thyped of partners. Table 4 contains the results
of a separate probit model explaining the propgnitbe engaged in value chain spanning
vertical alliances (supplier and customer alliano@sbined).
A first observation from Table 3 is that the ctat®n coefficients of the error terms in the
multivariate probit model (Rho) are positive, ramggfrom 0.5 to 0.8, and highly significant. This
supports the notion of interdependence betweeddhisions to be engaged in collaboration with

different partner types and confirms the need ®the simultaneous equations approach.

The coefficients on the corresponding past alkawariable for t-2 (listed on the diagonal
of Table 3) are highly significant in each of theete equations. In addition, the coefficient on (t-
4) is significant in the customer and competitanapns, but not in the supplier equation. These
results corroborate hypothesis 1: previous engagemalliances with a specific type of partner
(customer, supplier, and competitor) increaseptbpensity to be engaged in alliances with that
partner type. The results indicate that collaboratwith each of the three partner types is
persistent, but in different degrees. Specificadlyt findings provide evidence for hypothesis 2.
Past customer alliances at both t-2 and t-4 afl@atent engagement in customer collaboration,
whereas for suppliers this only applies to t-2. #&&ed this more formally: a Wald test rejects
(p<0.01) the null hypothesis that the sum of theffocients on the t-2 and t-4 own lagged terms
in the customer and supplier equations, respegtigetqual.

The results in Table 3 also show positive intatieh effects between supplier and
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customer cooperation. Supplier alliances in t-2ehav significantly positive impact on the
propensity to be engaged in customer alliances, \acel versa. In addition, past customer
alliances in t-4 have an additional positive impantengagement in supplier alliances, while
there is no significant effect of supplier allianc@-4) on customer alliances. These results
support hypothesis 3, which stated that previougmgement in supplier alliances increases the
propensity to be engaged in customer alliances,vazelversa. In addition, there is additional
evidence in support of hypothesis 3 in the equatiith joint supplier and customer alliance
engagement as the dependent variable (Table 4@ st (t-2) alliance engagement only with
customers or only with suppliers has a positiveaaotpn simultaneous engagement in alliances
with suppliers and customers. In addition, t-4 g@ggaent in only customer alliances positively
affects the propensity of engagement in curremttjoustomer-supplier alliances. Hence, firms
engaged in supplier (customer) collaboration dm@yito add customer (supplier) cooperation in
a subsequent period. These results again show ivpasterrelation between alliances with
both partner types, with overall the strongest aodsistent impact found for recent past
alliances (t-2).

The results in Table 4 also provide support fopéthesis 4. The results of the probit
model explaining engagement in vertical allianges{ customer and supplier alliance) show
that past engagement in joint collaboration in btth and t-4 has a positive and highly
significant (p<0.01) impact on current engagemantartical collaboration. The coefficients on
the past joint terms suggest that their combinéetefs 20-30 percent higher than the combined
effect of the t-2 and t-4 coefficients measuringsgtence of individual alliances with suppliers
or customers in Table 3. We tested this differeiocmally using Wald tests (e.g., Clogg et al.,

1995). A two-sided test rejected the null hypothesi equivalence of the coefficients in the
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customer equation (Table 3, column 1), the supmiguation (Table 3, column 2) and the
competitor equation (Table 3, column 3) with p-esuw< 0.01. Overall, these results provide
strong support for Hypothesis 4, which predictetiudianeous engagement in alliances with
suppliers and customers to be more persistenteéhgagement in alliances with only suppliers
or only customers.

Turning to the test for Hypothesis 5, the resgh®w that recent past (t-2) competitor
alliances (t-2) have no impact on the propensitipdcengaged in supplier or customer alliances
(Table 3), nor on the propensity of engagement uppber and customer alliances
simultaneously (Table 4). In contrast, if we exampuast alliances with a longer lag (t-4), the
results do show a significant impact of past comqedlliances on the propensity to be engaged
in alliances with suppliers or customers (Table&3),well as on engagement in alliances with
suppliers and customers simultaneously (Table Ags& results all provide strong support for
Hypothesis 5: past engagement in alliances with patitors increases the propensity to be
engaged in alliances with customers and supplhertsthis interrelation effect only occurs with a
longer lag (t-4) when compared to the interrelatfop between collaboration with suppliers and
customers (which is strongest for t-2). In sengititests, we also examined the impact of an
even longer lag between horizontal and verticabhmdles, including the variable horizontal
alliance engagement in t-6. Such a test requirés @a firms in four consecutive surveys, and
this more than halves our sample given the undeglysampling process. Competitor
collaboration in t-6 was not significant in anytbé equations, while the positive and significant
coefficients of horizontal alliance engagement #h temained robust. Hence, the empirical
regularities seem to point to an effective lagafghly 4 years.

The empirical results also show additional posit¥fects of past customer alliances with a
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longer lag (t-4) and of recent past supplier atles (t-2) on the propensity to be engaged in
competitor alliances. Although the literature diat nprovide specific guidance on the
interrelation from vertical to horizontal collabticm, these are interesting findings to which we
will return when discussing avenues for future aesk.

Among the control variables, firm size is ps and significant in each of the equations.
The effect of R&D intensity on the propensity to bagaged in technology alliances is
curvilinear in all equations, with a declining maug impact for high R&D intensities. Age
carries a small, negative effect that may refledeereasing propensity to be engaged in external,
innovation-based collaboration when firms age. Bithat are part of a foreign multinational or a
domestic group generally have a greater propensitye engaged in alliances. Location also
matters: the likelihood-ratio test rejects the ¢ameed specification in which location (province)
dummies are jointly set to zero, in favor of theapcation with the province dummies (LR =
510.83, p-value< 0.00f)In addition, the time and industry dummies (ngiorted) are jointly
significant: the likelihood-ratio test rejects tleenstrained specification, in which time and
industry dummies are jointly set to zero, in faebrthe specification with the dummies (LR =
618.42, p-value<0.001 To test whether there are also differential effexftshe past alliance
variables between manufacturing and service filmgsapplied a Chow test (e.g., Gujarati, 2005,
p. 275) by including 6 interaction effects in eacjuation between a service dummy and the past
alliance strategies. The likelihood ratio test 2B5.p-value=0.64) could not reject the null

hypothesis these interaction effects are jointlyoz&his suggests that there are no systematic

° In particular, firms located in less populatedaareuch as provinces in the north of the counpiyeared less
likely to be engaged in R&D collaboration.

970 test whether there are differential slope doieffits on past alliance variables between manuifag and
service firms we applied a Chow test (e.g., Gujapats13) by including 6 interaction effects irchaquation
between a service dummy and the past allianceegiest The likelihood ratio test (15.29, p-valu&4).could not
reject the null hypothesis at any conventional lefeignificance that these interaction effects jmintly zero. This
suggests that there are no systematic differemceirole of persistence and interrelation betvteen
manufacturing and services industries in our sample

34



differences in the role of persistence and intati@h between the manufacturing and services

industries in our sample.

DISCUSSION AND CONCLUSIONS

This paper examined to what extent there is persig in alliance engagement with
different partner types (customers, suppliers, aatitggs) and to what degree alliance
engagement with different partner types is intateel. Empirical tests on a large panel set of
innovating firms in the Netherlands provided supgdor the baseline hypothesis that alliances
with individual partner types are persistent, tisatpast engagement in alliances with a partner
type predicts the propensity to be engaged in type of alliance currently. While alliance
engagement proves persistent for all three patymes, different types of alliances exhibit
different degrees of persistence. Customer allsuace most persistent and significantly more so
than supplier alliances. Whereas persistence tdtmmiation with suppliers may be attractive for
the focal firm, the risk of spillovers and its cegponding remedial measures may reduce this
propensity to some degree. In collaboration witktemers though, this spillover risk may be
outweighed by the strategic value of access tar¢sganformation on specific customer needs
and the higher likelihood of initial market accepta and (future) commercial success,
enhancing persistence of customer alliances.

Our study also demonstrated important interratatioetween the three alliance types: prior
engagement in alliances with one partner type &ffibe propensity to be engaged in alliances of
another type. Here, our analysis confirmed an itgmbrinterrelation between the two types of
vertical alliances (collaboration with suppliersdasustomers). We found positive effects of past

supplier collaboration on customer collaborationl aice versa. In addition, the strongest and
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most significant persistence was found for joinpgdier and customer alliance engagement.
Such joint collaboration brings a focal firm in atter position for information exchange and
resource (re)combination, while it also enhancgsodpnities for monitoring partner behavior
and reputation building. This increases the likadith that jointly developed capabilities and
routines become more difficult to imitate and/obstitute, which contributes to the build-up of
competitive advantage that is longer lived (Priemd 8utler, 2001)This result is in line with
earlier findings that firms persistently pursuing iategrative collaborative strategy across the
value chain, with suppliers and customers, terektobit superior performance (Narasimhan and
Jayaram, 1998; Vickery et al., 2003; Frohlich andstidrook, 2001; Rosenzweig et al., 2003).
Our study also revealed a very specific interretatbetween horizontal and vertical
alliance strategies. We observed a specific pattehis in line with the idea of a ‘punctuated
equilibrium’ strategy to combine exploration andpkextation through a temporal separation
between the two activities (Burgelman, 2002; Levahtand March, 1993; Gupta et al., 2006).
Prior engagement in horizontal alliances consilteaifected the propensity of engagement in
supplier and/or customer alliance with a longeryééars) lag, while no impact was found for
effects with a shorter lag (2 years). This con@dswith strong effects of immediate past
customer (supplier) alliances (t-2) on current $igpgcustomer) alliances. These findings are in
line with our arguments that a longer lag allowmsdsequence of discovery and experimentation
in horizontal collaboration followed by upscalingdacommercialization in vertical collaboration
in such a way that governance risks can be mitigateile combinatory resource benefits can
still be reaped. These considerations do not plagl@ in the case of interrelation between

supplier and customer alliances. Here, a longerviagld cause a delay that inhibits the
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alignment of collaboration with suppliers and cuaséos that is required for accomplishing the
strategic objectives of vertical collaboration.

In conclusion, our findings are highly supportiokthe idea that alliance engagement
with different partner types is interrelated. Tigsan interesting new insight that stands in
contrast with the compartmentalized approach takemost of the literature until now. Prior
studies have often tended to focus on one typdiahees at a time or have implicitly considered
horizontal alliances and vertical alliances as lateel. Instead, our study shows that differences
in partner attributes along partner types do matted should not be ignored, as evident
interdependencies operate across them.

We see our study contributing to the literaturengl several lines. First, while
interdependencies between alliances engagementdiffiénent partner types have been studied
in the portfolio approach to alliances (Vassolale004; Wassner, 2009; Lokshin and Duysters,
2008), relationships between alliances with différ@artner types have not received due
attention in prior studies. Our results may providigher reflection on the portfolio approach to
alliances and inter-firm collaboration. Our anatysaf joint customer-supplier technology
alliances is informative of the process of alliaerogagement resulting in the creation of alliance
portfolios (how they come into being). Our findinggy suggest that supplier collaboration or
customer collaboration strategies are likely tofddwed by an expansion of collaboration to
include collaboration with the other vertical patriype, due to the synergistic effects between
them. The process of alliance portfolio creatiod #@me gradual evolvement of portfolios have
been understudied and is an interesting avenuéufore research (Hoffman, 2007; Wassmer,
2009). At the same time, our findings suggest ti@izontal alliance strategies may be less

likely to evolve into more differentiated allianpertfolio strategies. What our analysis suggests
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is that while the portfolio approach examines stam#ous strategies, some particular alliance
configurations may be more effective if combinedanmore sequential manner, to reduce
governance risks and to avoid conflict. This istiplly related to the notion of sub-additivity or
conflict in alliance portfolios (Vassolo et al, 200Wassmer, 2009) where combining certain
types of alliances may lead to suboptimal resitst. our study suggests that in some cases,
alternating alliance strategies and an inter-tempportfolio approach may solve such issues
related to simultaneous alliance engagement. Thderstanding of the role of such
interdependencies is important as they serve &isatrdeterminants for the extent in which a
firm derives value from its portfolio (Wassmer, 200Clearly, combining an inter-temporal and
simultaneous dimension of alliance portfolios swgg@ promising avenue for future research.
Our study also reflects on the network perspedaivalliances. Whereas our findings are in line
with the general wisdom that firms sharing strategterdependence are more likely to engage
in alliances when compared to non-interdependemisfiGulati, 1995; Stuart, 1998; Gulati and
Gargiulo, 1999; Hagedoorn, 2002), our study extehds commonly held idea in a number of
ways. First, we go beyond the general notion adtsgic interdependence by specifying its
differences among partner types. Second, our fqhdivat alliance engagement with different
partner types is interrelated, indicates that peeace of alliance engagement with a specific
partner type is not only shaped by bilateral depeand but also by interdependence with other
partner types. Whereas until now collaboration I@sn considered as operating between firms
from only two interdependent ‘strategic groups’ [&i) 1995), our findings suggest that alliance
engagement is also affected by other strategic pgradwom which different partner types
originate. Third, our study adds to a better undeding of how interrelationships between

alliances types and time elapsed are related. @i, we found that the effect of past
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engagement in horizontal alliances on current e@rcollaboration only operated with a longer
lag. Hence, a degree of delay can increase theepstty to be engaged in vertical collaboration
rather than reduce it. This finding is consonanthe curvilinear effect of time elapsed on
alliance formation found in pioneering work by Qul§1995b). Whilst this effect was
unexpected from a network embeddedness perspeictivies study, the combination of a
competence and governance perspective as takem stualy suggests that some delay enables
to mitigate risks whereas too much delay sacrifa@sbinatory benefits:

A final contribution relates to our approach tmmpdoy both a competence and
governance view of strategic collaboration in oreshed more light on the extent to which risk
profiles of different partner types interact witeir resource complementarity. Here, we found
that for persistence of vertical collaboration orihontal collaboration the two perspectives are
complementary as they suggest a similar effecherptopensity to be engaged in collaboration
with vertical or horizontal partner types respeeyv In contrast, when considering the
interrelation between horizontal and vertical dodieation, we found that they form competing
perspectivess they imply opposed effects on the propensityetengaged in collaboration with
another type. Hence, we contribute to the liteeatoy demonstrating that the two perspectives
can be both complementary and rival as far asegfi@tollaboration is concerned, depending on
whether vertical and horizontal collaboration avesidered apart or together.

Our research has a number of limitations, whiobuéd be addressed in future work. An
important limitation was that the panel data seidudoes not identify alliance partners by name,
such that we could not distinguish whether pemststas with the same or different firms within

alliances types. The arguments that we proposesiioe partner type persistence is broader and

™ Interestingly enough, the optimum delay that meldiis approx. 3.8 years. This is very close tofte year lag
that we found to be robust in our analysis.
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relates to strategic collaboration needs and gewvem with a category of partners, within which
firms may substitute a specific partner firm. Afeient research approach utilizing longitudinal
datasets identifying partner names as well as gatyippes would allow examining differences in
persistence across the same type and for the sartreep Another issue for future research
relates to the ‘reverse’ positive effects found parst customer alliances (t-4) and recent past
supplier alliances (t-2) on the propensity to bgaged in competitor alliances, which was not
covered by our theory and hypotheses. An understgraf these effects would require first of
all an understanding from how exploitation leadsxploration. This forms a largely unexplored
issue in the literature until now as in most stadie has been considered how radical
(technological) change impacts on established fimen industry (Christensen, 1997; Tushman
and Anderson, 1986; Tripsas, 1997), but leaves plamed in how far such radical changes
have their origins in current practices and tecbgiels (Nooteboom, 2000). Although our
empirical findings seem to indicate that such ati@hship might be present, a more in-depth
understanding of how exploration may potentialljldon exploitation is required before we are
able to predict how previous engagement in vertodhboration increases the propensity to be
engaged in horizontal collaboration.

Overall, our study provides new insights into thke and effects of dependencies across
a firm’s partner types, a largely overlooked isgué¢he literature until now (Lavie, 2007). This
complements the network approach that, due tooitss on network structural properties, has
ignored the role of partner attributes and the afla differential propensity of engagement in
collaboration with different partner types. Ourdstialso complements the portfolio approach to
alliances, by broadening the perspective to irdgerporal relationships between different

alliances, and by examining relationships betwdmmeet functional types of alliances. A
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combined use of a competence and governance vigprbaen to be useful for a more profound
understanding of the degree to which collaboratiath different partner types is persistent, as

well as in how far collaboration with different paer types is interrelated.

41



REFERENCES

Aaker, D. A. 1996Building strong brands. New York: The Free Press.

Abernathy, W.J. & Clark, K. 1985. Innovation : Mapg the winds of creative destruction.
Research Policy, 14: 3-22.

Abernathy. W.J. & Utterback, J. 1978. Patternqdiistrial innovationTechnology Review,
June-July: 40-47.

Ahuja, G. 2000a. The duality of collaboration: isdments and opportunities in the formation of
inter-firm linkages Strategic Management Journal, 21: 3147-43.

Ahuja, G. 2000b. Collaboration networks, structdmalles, and innovation: a longitudinal study.
Administrative Science Quarterly, 45: 425-455.

Ai, C.R. & Norton, E.C. 2003. Interaction termslagit and probit modeld=conomics Letters,

80 (1): 123-129.

Argyres, N. 1996. Evidence on the role of firm daipges in vertical integration decisions.
Strategic Management Journal, 17(2): 129-150,

Armstrong, C.E. & Shimizu, K. 2007. A review of appches to empirical research on the
resource-based view of the firdournal of Management, 33: 959-986.

Barney, J.B. 1991. Firm resources and sustainegebditive advantagelournal of Management,
17: 99-120.

Baum, J.B. & Ingram, P. 2002. Inter-organizatidearning and network organization: toward a
behavioral theory of the inter-firm. In M. Augier & G. March (Eds.)[he economics of
choice, change and organization. Cheltenham: Edward Elgar.

Belderbos, R., Carree, M. & Lokshin B. 2004b. Caafige R&D and firm performance.
Research Policy, 33: 1477-1492.

Belderbos, R., Carree, M., & Lokshin B. 2006. Coempéntarity in R&D cooperation strategies.
Review of Industrial Organization, 28: 401-426.

Belderbos, R., Carree, M., Diederen, B., Lokshin&B/eugelers R. 2004a. Heterogeneity in
R&D cooperation strategiekiternational Journal of Industrial Organization, 8/9: 1237-
1264.

Belsley, D. A. 1991Conditioning Diagnostics: Collinearity and Weak Data in Regression. John
Wiley & Sons, New York.

42



Bozdogan, K., Deyst, J., Hoult, D. & Lucas, M. 1988chitectural innovation in product
development through early supplier integratie®& D Management, 28(3):163-173.
Brown, S.L. & Eisenhardt, K.M. 1995. Product Deymteent: Past Research, Present Findings,
and Future Directiong’he Academy of Management Review, 20: 343-378.

Burgelman, R.A. 1991. Intraorganizational Ecolo@ytrategy Making and Organizational
Adaptation: Theory and Field ResearCinganization Science, 2(3): 239-262.

Burgelman, R.A. 2002. Strategy as Vector and tleetien of Coevolutionary Lock-in.
Administrative Science Quarterly, 47(2): 325-357.

Burt, R.S. 2004. Structural holes and good idéa®rican Journal of Sociology, 110: 349-399.

Callahan, J. & E. Lasry, 2004. The importance attamer input in the development of very new
products R&D Management 34(2):107-120.

Cappellari, L. & Jenkisn, S. 2003. Multivariate pitoregression using simulated maximum
likelihood. Stata Journal, 3: 221-235.

Childerhouse, P., Aitken J. & Towell, D. 2002. Ayst and design of focused demand chains.
Journal of Operations Management, 20: 675 — 689.

Choi, T. & Hartley J. 1996. An exploration of sujgplselection practices across the supply
chain.Journal of Operations Management, 14: 333 — 343.

Christensen, C.M. & Bower, J.L. 1996. Customer poweategic investment, and the failure of
leading firms.Strategic Management Journal, 17: 197-218.

Chung, S.A. Singh, H. & Lee, K. 2000. Complemeryastatus similarity and social capital as
drivers of alliance formatior&rategic Management Journal, 21(1): 1-22.

Clogg, C.C. Petkova, E.,& Haritou, A. 1995. Statst methods for comparing regression
coefficients between modelmerican Journal of Sociology, 100: 1271-1293.

Cohen W. M. & Levinthal, D.A. 1990. Absorptive Cagg: A New Perspective on Learning
and InnovationAdministrative Science Quarterly, 35: 128-152.

Cohen, W. M. & Klepper, S. 1996. A reprise of stwel R&D.Economic Journal, 106: 925-951.

Contractor, F. & Lorange, P. 2002o0per ative Strategies and Alliances. Amsterdam: Elsevier.

Das, T. & Teng B.-S. 2000. A resource-based thebstrategic allianceslournal of
Management, 26: 31-61.

Dewar, R.D. & J.E. Dutton, 1986. The adoption afical and incremental innovations: an

empirical analysisManagement Science, 32: 1422-1433.

43



Dhanaraj, C. & Parkhe, A. 2006. Orchestrating iraimn networksAcademy of Management
Review, 31: 659-669.

Diez-Vial, 1. 2007. Explaining vertical integratictrategies: market power, transactional
attributes and capabilitie3ournal of Management Studies, 44: 1017-1040.

Dosi, G., 1988. Sources, procedures and microecmneifiects of innovationJournal of
Economic Literature, 26: 1120-1171.

Dosi, G., K. Pavitt & L. Soete, 199The economics of technical change and international trade.
New York: Harvester Wheatsheaf.

Duysters, G.M. & Hagedoorn, J. 2001. Do Compangt8gies and Structures Converge in
Global Markets? Evidence from the Computer Indusiigurnal of International
Business Studies, 32: 347-356.

Duysters, G.M., & Heimeriks, K.G. 2007a. Alliancapability as a mediator between experience
and alliance performance: An empirical investigatiato the alliance capability
development procesdournal of Management Studies, 44: 25-49.

Duysters, G.M., Heimeriks, K.G. & VanHaverbeke, 2007b. An Exploratory Study of
Learning Mechanisms and Differential Performancallrance Portfolios Strategic
Organization, 5(4),373-408.

Dyer, J. H. & Singh, H. 2000. Using alliances taldbaompetitive advantage in emerging
technologies. In G.S. Day, P.J.H. Schoemaker & Biither (Eds.)\Warton on
Managing Emerging Technologies. New York: John Wiley.

Dyer, J.H., & Singh, H. 1998. The relational vies@operative strategy and sources of inter-
organizational competitive advantageademy of Management Review, 23: 660-679.

Echols, A. & Tsai. W. 2005. Niche and performartbe: moderating role of network
embeddednesStrategic Management Journal, 26: 219 - 238.

Eisenhardt, K. M., and Tabizi, B. 1994. Accelergtatdaptive processes: product innovation in
the global computer industmpdministrative Science Quarterly, 40: 84-110.

Eisenhardt, K.M. & Martin, J. A. 2000. Dynamic chpdies: what are they&rategic
Management Journal,. 21: 1105 — 1121.

Faems, D., Van Looy, B. & Debackere, K. 2005. kusganizational collaboration and
innovation: towards a portfolio approadournal of Product Innovation Management,
22: 238-250.

44



Fey, C.F. & Birkinshaw, J. 2005. External SourceKmowledge, Governance Mode, and R&D
PerformancelJournal of Management, 31: 597-621

Fisher, M. 1997. What is the right supply chainyour product?Harvard Business Review, 75:
105 - 116.

Frohlich, M. & Westbrook, R. 2001. Arcs of integoatt: an international study of supply chain
strategiesJournal of Operations Management, 19: 185-200.

Gilsing, V.A. 2005.The dynamics of innovation and interfirm networks: exploration,
exploitation and co-evolution. Cheltenham, UK: Edward Elgar.

Gilsing, V.A., Nooteboom, B., Vanhaverbeke, W., Bigys G. & Oord, van den A. 2008.
Network embeddedness and the exploration of neeglniologies: technological
distance, betweenness centrality and denRésearch Policy, 37: 1717-1731.

Gujurati, D.N., 2005Basic econometrics. New York: McGrawHill.

Gulati, R. & Gargiulo, M. 1999. Where do interorgaational networks come fromAmerican
Journal of Sociology, 104(5): 1398-1438.

Gulati, R. & Singh, H. 1998. The architecture obperation: Managing coordination costs and
appropriation concerns in strategic allianc&gministrative Science Quarterly. 43(4):
781-814,

Gulati, R. & Sytch, M. 2007. Dependence asymmend jaint dependence in or inter-
organizational relationships: effects of embeddsdma a manufacturer’s in
procurement relationshipadministrative Science Quarterly, 52: 32 - 69.

Gulati, R. 1995a. Does familiarity breed trust? Thelications of repeated ties for contractual
choice in alliancesAcademy of Management Journal, 38, 1: 85 — 112.

Gulati, R. 1995b. Social structure and alliancenfation patterns: a longitudinal analysis.
Administrative Science Quarterly, 40: 619-652.

Gulati, R., Lawrence, P.R. & Puraman, P. 2005. Aakign in vertical relationships: beyond
incentive conflict.Srategic Management Journal, 26(5): 415-440.

Gupta, A.K., K.G. Smith & C.E. Shalley, The intaaplbetween exploration and exploitation
Academy of Management Journal, 49 (4): 693-708.

Hagedoorn, J. & Duysters, G. 2002. External souoE@snovative capabilitiets: The preference
for strategic allinaces or mergers and acquisitidog nal of Management Studies,

39(2): 165-188.

45



Hagedoorn, J. & Schakenraad, J. 1994. The effédiaiegic technology alliances on company
performanceStrategic Management Journal, 15: 291-309.

Hagedoorn, J. 1993. Understanding the rationafgrategic technology partnering:
interorganizational modes of cooperation and satthfferencesStrategic Management
Journal, 14: 371 — 385.

Hagedoorn, J. 2002. Inter-firm R&D partnershipsoaearview of major trends and patterns
since 1960Research Policy, 31: 477 — 492.

Hajivassiliou, V., McFadden, D. & Ruud, P. 1996m8lation of multivariate normal rectangle
probabilities and their derivatives: theoreticall momputational resultdournal of
Econometrics, 72: 85-134.

Hamilton, B.H and J.A. Nickerson, 2006. Correctiagendogeneity in strategic management
researchStrategic Organization 1 (1): 51-78.

Harrigan, K. 1988. Joint ventures and competitivategy.Strategic Management Journal 9:
141-58.

Harrison, J.S., Hitt, M.A., Hoskisson, R.E. & Ireth R.D. 2001, Resource complementarity in
business combinations: Extending the logic to omgional alliancesJournal of
Management, 27: 679-690.

Heckman, J.J. 1981. Heterogeneity and state depenbleS. Rosen (Ed.&udiesin labour
markets :91-140. Chicago: Chicago University Press.

Hobday, M., Rush, H. & Tidd, J. 2000. Complex prodsystemsRResearch Policy, 29: 793 —
804.

Hoetker, G. 2007. The Use of Logit and Probit MedelStrategic Management Research:
Critical IssuesStrategic Management Journal, 28(4): 331-343.

Hoffman, W.H. 2007. Strategies for managing a ptidfof alliancesStrategic Management
Journal 28 (8): 827-856.

Ireland, R.D, Hitt, M.A. & Vaidyanath, D. 2002. Adhce Management as a Source of
Competitive Advantagelournal of Management, 28: 413-446

Jacobides, M.G. & Hitt, L.M, 2005.Losing sight bktforest for the trees? Productive
capabilities and gains from trade as drivers ofi@rscope Strategic Management
Journal, 26(13): 1209-1227.

46



Kamath, R., & Liker, J. 1994. A second look at Jegse product developmehtarvard
Business Review, 72: 154-170.

Khanna, T., Gulati, R. & Nohria, N. 1998. The dynesof learning alliances: competition,
cooperation, and relative scop&rategic Management Journal, 19(3): 193-210.

Kim, L. 1998. Crisis construction and organizatidearning: capability building in catching-up
at Hyundai MotorOrganization Science, 9: 506-521.

King, D.R., Covin, J.G. & Hegarty, W.H. 2003. Coeypentary Resources and the Exploitation
of Technological Innovationsournal of Management, 29: 589-606

Kogut, B. & Zander, U. 1993. Knowledge of the firoembinative capabilities, and the
replication of technologyQrganization Science, 3: 383—-397.

Koka, B.R. & J.E. Prescott, 2008. Designing allanetworks: the influence of network
position, environmental change and strategy on fiemiormanceStrategic Management
Journal 29 (6): 639-661.

Laursen, K. & Salter A. 2005. Open for innovatitime role of openness in explaining innovation
performance among U.K. manufacturing firrBgategic Management Journal, 27: 131-
150.

Lavie, D. & Miller, S. 2008. Alliance portfolio ietnationalization and firm performance.
Organization Science, 19(4): 623-646.

Lavie, D. 2007. Alliance Portfolios and Firm Perfance: A Study of Value Creation and
Appropriation in the U.S. Software Indust§rategic Management Journal, 28: 1187-
1212.

Lee, H., Padmanabhan, V. & Whang, S. 1997. Infamalistortion in a supply chain: the
bullwhip effect.Management Science, 43: 546-558.

Leiblein, M.J, Reuer, J.J. & Dalsace, F. 2002. niake or buy decisions matter? The influence
of organizational governance on technological pertnce Strategic Management
Journal, 23(9): 817-833.

Leiblein, M.J. & Miller, D.J. 2003. An empirical arination of transaction- and firm-level
influences on the vertical boundaries of the fiffinategic Management Journal, 24(9):

839 — 859.

47



Levinthal, D.A. & J.G. March, 1993. The myopia e&tning.Srategic Management Journal 14
(R2): 95-112.

Littler, D., Leverick, F., & Bruce, M. 1995. Facsoaffecting the process of collaborative product
development: a study of UK manufacturers of infaioraand communication
technology productslournal of Product Innovation Management, 12: 16-32

Lokshi, B. and G.M. Duysters, 2008. Determinantalbnce portfolio complexity and its
effect on innovative performance of compandesirnal of Product Innovation
Management (forthcoming).

Lui, S.S. & Ngo H. 2004. The Role of Trust and CGaotual Safeguards on Cooperation in Non-
equity AlliancesJournal of Management, 30: 471-485

March, J.G., 198@ecisionsin organizations. New York: Blackwell.

March, J.G. 1991. Exploration and Exploitation irg@nizational LearningOrganization
Science, 2(1): 71-78.

Mesquita, L.F., J. Anand & Th.H. Brush, Comparihg tesource-based and relational views:
knowledge transfer and spillover in vertical altas.Strategic Management Journal 29:
913-941.

Metters, R. 1997. Quantifying the bullwhip effegtsupply chainsJournal of Operations
Management, 15: 89-100.

Miotti, L. & Sachwald, F. 2003. Co-operative R&Dhwand with whom: and integrated
framework of analysiResearch Policy, 32: 1481-1499.

Mowery, D. & Oxley, J. 1995. Inward technology tséer and competitiveness: the role of
national innovation systemStrategic Management Journal, 17: 77-91.

Mowery, D.C., Oxley, J.E. & Silverman, B.S. 199@.afegic Alliances and Interfirm
Knowledge TransferStrategic Management Journal, 17: 77-91.

Mowery, D.C., Oxley, J.E. & Silverman, B.S. 199&chnological overlap and interfirm
cooperation: implications for the resource-basedwof the firm .Research Palicy,

27(5): 507-523.

Mueller, D., 1986. Persistent profits among largeporations. In L. G. Thomas, 11l & J.

Dean (Eds.)The Economics of strategic planning: essays in honor of Joel Dean.

Lexington (MA): Lexington Books.

48



Narasimhan, R. & Jayaram, J. 1998. Causal Linkagsspply chain management: an
exploratory study of North American manufacturimmgis. Decision Sciences, 29:, 579-
604.

Nelson, R. R. & S.G. Winter, 1982n evolutionary theory of economic change. New York:
Harvard University Press.

Nohria, N. & Garcia-Pont, C. 1991. Global stratdgikages and industry structui@rategic
Management Journal 12: 105 — 124.

Nooteboom, B., 200Q.earning and innovation in organizations and economies.

Oxford: Oxford University Press.

Nooteboom, B. 2004a. Competence and governanceconwhey be combinedCambridge
Journal of Economics, 28: 505 — 526.

Nooteboom, B. 2004bnter-firm collaboration, learning and networks: an integrated approach,
London: Routledge.

Owen-Smith, J. & Powell, W. W. 2004. To Patent at:NFaculty Decisions and Institutional
Success at Technology Transféurnal of Technology Transfer, 26: 99-114.

Park, S.H. & Russo, M.V. 1996. When competitiongses cooperation: An event history
analysis of joint venture failurdlanagement Science, 42: 875-890.

Parkhe, A. 1993. Strategic Alliance StructuringGAme Theoretic and Transaction Cost
Examination of Interfirm Cooperatioiithe Academy of Management Journal. 36(4):
794-829.

Pavitt, K. (1984). Sectoral patterns of technidemge: Towards a taxonomy and a theory.
Research Policy, 13: 343-373.

Pavitt, K. 1995. The social shaping of the natisténce basé&esearch Policy, 27(8): 793-
805.

Pfeffer, J. & Nowak, P. 1976. Joint Ventures anérorganizational Interdependence.
Administrative Science Quarterly, 21: 398 - 418.

Phelps, C., 2009. A longitudinal study of the iefhze of alliance network structure and
composition on firm exploratory innovatioAcademy of Management Jour nal
(forthcoming).

Podolny, J.M., 1994. Market uncertainty and theaarharacter of economic exchange.
Administrative Science Quarterly, 39: 458 - 483.

49



Poppo, L. Zenger, T. 1998. Testing alternative tiesoof the firm: transaction cost, knowledge-
based, and measurement explanations for make-oddxtigions in information services.
Strategic Management Journal, 19(9): 853 - 877.

Porter, M.E.1980Competitive Srategy, New York, Free Press.

Powell, W. W. & Brantley, P. 1992. Competitive ceogtion in biotechnology: Learning
through networks. In N. Nohria & R. Eccles (EdBlgworks and Organizations:

Structure, Form and Action. Harvard Business School Press, Boston, MA, pp-38b

Powell, W., Koput, K, & Smith-Doerr, L. 1996. Interganizational collaboration and the locus
of innovation: networks of learning in biotechnojoddministrative Science Quarterly,

41: 116-145.

Priem, R.L. & Butler, J.E. 2001. Is the Resourcesd&h'View’ a Useful Perspective for Strategic
Management ResearzhAcademy of Management Review, 26: 22-40.

Ragatz, G., Handfield, R. & Scannel, T. 1997. 88sdactors for integrating suppliers into new
product developmendournal of Product Innovation Management, 14: 190-222.

Reuer. J.J. & Arifio, A. 2002. Contractual Renedmiies in Strategic Alliancedournal of
Management, 28: 47-68.

Richardson,G.B. 1972. The Organisation of Industhg Economic Journal, 82: 883-896.

Rosenzweig, E., Roth, A. & Dean, J. 2003. The &rilce of an integration strategy on
competitive capabilities and business performaaneexploratory study of consumer
products manufacturerdournal of Operations Management, 21: 437-456.

Rowley, T., Behrens, D. & Krackhardt, D. 2000. Redant governance structures: An analysis
of structural and relational embeddedness in #& sind semiconductor industries.
Strategic Management Journal. Special Issue. 21: 369-386.

Saeed, K., Malhotra, M. & Grover, V. 2005. Examgnihe impact of inter-organizational
systems on process efficiency and sourcing levaragestomer-supplier dyads.
Decision Sciences, 36: 365-394.

Sampson, R.C. 2007. R&D Alliances and Firm Perforoea The Impact of Technological
Diversity and Alliance Organization on Innovatidine Academy of Management
Journal, 50: 364-386.

Schildt, H.A., Maula. M.V.J. & Keil, T. 2005. Explative and exploitative learning from
external corporate venturd&ntrepreneurship Theory and Practice, 29(4): 493-515.

50



Schilling, M.A., 2009. Understanding the allianadal Srategic Management Journal, 30(3):
233-260.

Schmookler, J. 1966nvention and Economic Growth. Cambridge: Harvard University Press.

Shaver, J.M. 1998. Accounting for Endogeneity WAsgeessing Strategy Performance: Does
Entry Mode Choice Affect Survivalvlanagement Science, 44(4): 571-585.

Stuart, T.E. 1998. Network Positions and Propesssiio Collaborate: An Investigation of
Strategic Alliance Formation in a High-Technologguistry. Administrative Science
Quarterly, 43: 668-698.

Suzuki, K. 1993. R&D spillovers and technology sm among and within vertical keiretsu
groups: evidence from the Japanese electrical maghindustry. Internationalournal
of Industrial Organization, 11: 573-591.

Teece, D. 1980. The diffusion of an administrativeovation.Management Science, 26: 464-
470.

Teece, D.J., Pisano, G. & Shuen, A. 1997. Dynarapabilities and strategic management.
Strategic Management Journal, 18: 509-533.

Tether, B. 2002. Who co-operates for innovatioml why: an empirical analysiResearch
Policy, 31: 947-967.

Tidd, J., Bessant, J. & Pavitt. K. 2008anaging innovation: Integrating technological, market
and organizational change, Chichester: John Wiley & Sons.

Tripsas, M. 1997. Unravelling the process of ckeatlestruction complementary assets and
incumbent survival in the typesetter industyategic Management Journal, 18: 119 -

142

Vassolo, R. S., Anand, J & Folta, T.B. 2004. Nowlitadity in portfolios of exploration
activities: A real options-based analysis of eqaitiances in biotechnologrategic
Management Journal, 25(11): 1045-1061.

Vickery, S., Droge, J.C. & Calantone, R. 2003. €fects of an integrative supply chain
strategy on customer service and financial perfoceaan analysis of direct versus
indirect relationshipslournal of Operations Management, 21: 523-539.

Villalonga, B. 2004. Diversification Discount oréPnium? New Evidence from the Business
Information Tracking SeriesThe Journal of Finance, 59(2): 479-506.

51



Von Hippel, 1978. Successful industrial productsrfrcustomer ideaspurnal of Marketing
(42): 39-49.

Von Hippel, E. 1988The Sources of Innovation. New York: Oxford University Press.

Wassmer, U., 2009. Alliance portfolios: a revievd aesearch agendaournal of Management
(forthcoming).

Wernerfelt, B. 1984. A resource-based view of tha.fStrategic Management Journal, 5: 171-
180.

Williamson, O.E. 1999. Strategy research: goveraamd competence perspectivasategic
Management Journal, 20: 1087 — 1108.

Wooldridge, J.M. 2002Zcometric analysis of cross sectional panel data. MIT Press.

Zaheer, A. & Venkataraman, N. 1995. Relational goaace as an interorganizational strategy:
An empirical test of the role of trust in econoraikchangeStrategic Management
Journal, 16(5): 373-392.

52



TABLE 1 Variable definitions and descriptive statistics

Variable Definition Mean | SD
Dependent variables
Customer alliance 1 if the firm reported it was engaged in active R&D 0.10 | 0.30
(CUg partnership with customers, else 0
Supplier alliance 1 if the firm reported it was engaged in active R&D 0.13 | 0.34
(SUP) partnership with suppliers, else O
Competitor alliance 1 if the firm reported it was engaged in active R&D 0.07 | 0.25
(COMm) partnership with competitors, else 0
Customer & supplier alliance | 1 if the firm reported it was engaged in active R&D 0.08 | 0.27
(CUS& SUP) partnership with customer and suppliers, else 0
Independent variable model |s
Past customer alliance (t-2) 1 if the firm reported it was engaged in active R&D 0.10 | 0.30
(CUS.) partnership with customers two years ago, else 0
Past customer alliance (t-4) 1 if the firm reported it was engaged in active R&D 0.09 | 0.29
(CUS.) partnership with customers four years ago, else 0
Past supplier alliance (t-2) 1 if the firm reported it was engaged in active R&D 0.12 | 0.33
(SUP.») partnership with suppliers two years ago, else 0
Past supplier alliance (t-4) 1 if the firm reported it was engaged in active R&D 0.11 | 0.31
(SUP..s) partnership with suppliers four years ago, else 0
Past competitor alliance (t-2) | 1 if the firm reported it was engaged in active R&D 0.07 | 0.25
(COM,.») partnership with competitors two years ago, else 0
Past competitor alliance (t-4) | 1 if the firm reported it was engaged in active R&D 0.07 | 0.25
(COM,.4) partnership with competitors four years ago, else O
R&D intensity (t-2) R&Dx.,) R&D intensity; share of R&D employees in total 0.03 | 0.17
employment
R&D intensity squared (t-2) R&D intensity; share of R&D employees in total 0.03 | 1.40
(R&Dsq.») employment squared
Firm size (t-2) §ZE.,) Logarithm of number of employees 481 1.04
Firm age Firm age, in years 26.27 | 10.7
8
Part of a domestic group 1 if the firm is part af@nestic corporate group, else 0O 0591 0.49
Foreign multinational 1 if headquarters of the fin® located outside the0.34 | 0.47
Netherlands, else 0
Independent variables model |1
Past customer & supplier 1 if the firm reported it was engaged in active R&D 0.07 | 0.25
alliance (t-2) CUS & SUP,.,) partnership with customer and suppliers two yegos a
else 0
Past customer & supplier 1 if the firm reported it was engaged in active R&D 0.07 | 0.23
alliance (t-4) CUS& SUP.) partnership with customer and suppliers four years
else 0
Past customer only alliance (t-2)1 if the firm reported it was engaged in active R&D 0.03 | 0.16
(CUS.) partnership with customers (but not suppliers) years
ago, else 0
Past customer only alliance (t-4)1 if the firm reported it was engaged in active R&D 0.04 | 0.19
(CUSL) partnership with customers (but not suppliers)fgars
ago, else 0
Past supplier only alliance (t-2) 1 if the firm ogfed it was engaged in active R&D 0.05 0.22

53



(SUP.,) partnership with suppliers (but not customers) ywars

ago, else 0
Past supplier only alliance (t-4)| 1 if the firm reported it was engaged in active R&D 0.05 | 0.21
(SUP.) partnership with suppliers (but not customers) fgrars

ago, else 0
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TABLE 2a Correlation matrix among variables used in model | (N=4632)

1 2 3 4 5 6 7 8 9 10 11 12 16 15
1 CUSt; 1.00
2 SUPt 0.68 | 1.00
3 COMt 0.56 | 0.53 | 1.00
4 CUSt-2 0.20 | 0.19| 0.12| 1.00
5 CUSt-4 0.15 | 0.15| 0.13] 0.16f 1.04
6 SUPt-2 0.22 | 023 0.15 059 014 1.00
7 SUPt-4 0.11 | 0.122| 0.10f 0.1 051 0.1f 100
8 COMt-2 0.15 | 0.15| 0.14| 0.51] 0.09 048 010 1.00
9 COMt-4 0.10 | 0.11 | 0.10| 0.09| 0.40 0.0 038 0.14 001.
10 R&Dt-2 0.11 | 012 | 0.10| 0.13] 0.113 0.14 0.7 0.13.120]| 1.00
11 R&Dsqt-2 0.00 | 0.00| 0.00| 0.05 0.05 00p 005 0.0®.06 | 0.87 | 1.00
12 SIZEt-2 0.18 | 0.21| 0.18| 0.17, 0.11 0.1 019 0.19.14 | 0.06 | 0.03| 1.00
13 MNEt 006 | 0.09 | 0.05| 0.11] 0.04 0.12 o0.04 0.07 30.00.03 | -001| 0.09| 1.00
14 DOM GROUPt 0.03 | 0.04| 0.03] 0.01 002 0.02 0.02 000. 0.01 | 0.00 | 0.02| 0.03f -0.78 1.0¢
15 AGEt -0.07 | -0.05| -0.06f -0.03 -0.0p -0.02 -0.020.02 | -0.04| -0.05| -0.02f -0.05 -0.00 0.03
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TABLE 2b Correlation matrix among variablesused in model 11 (N=4632)

1 2 3 4 5 6 7 8 9 10 11 12 16 15

1 CUS&SUPY; 1.00

2 CUS_SUPt-2 0.20| 1.00

3 CUS_SUPt-4;, 0.11| 0.10| 1.00

4 CUS_Onlyt-2 0.04 | -0.05] 0.06 1.00

5 CUS_Onlyt-4 0.10 | 0.04| -0.08 0.12 1.00

6 SUP_Onlyt-2 0.09| -0.06 0.05 -0.04 0.06 1.00

7 SUP_Onlyt-4 0.04| 0.08| -0.06 0.03 -0.04 0.09 1.00

8 COMt-2 0.15 | 053 | 0.07| 0.11] 0.05 0.10 0.0/ 1.00

9 COMt-4 0.09 | 0.05| 0.38| 0.09| 0.15 0.04 013 0.14 001.

10 R&Dt-2 0.10 | 0.13 | 0.10| 0.04f 0.04 0.04 ©0.04 0.13.120] 1.00

11 R&Dsqt-2 0.00 | 0.06| 0.06f -0.00 -0.00 -0.00 0.00.060 | 0.06 | 0.87 | 1.00

12 SIZEt-2 0.17 | 0.15| 0.14| 0.08 0.1 0.10 011 0.19.214 | 0.06 | 0.03| 1.00

13 MNEt 005 | 0.07 | 0.01| 0.08f 0.04 009 o0.04 0.07 30.00.03 | -0.01| 0.09| 1.00

14 DOM GROUPt | 0.03 | 0.01| 0.00{ 0.03 0.02 0.04 0.02 000. 0.01 | 000 | 0.02| 0.03] -0.78 1.0¢
15 AGEt -0.05| -0.02| -0.03 -0.03 -0.04 -0.00 0.00 .020| -0.04 | -0.05| -0.02| -0.05 -0.01 0.03




TABLE 3

Multivariate probit analysis of the propensity to form technology alliances

Customer | Supplier Competitor
alliance Alliance alliance
1) (2) 3)
CUS.; (Customer alliance in t-2) 0.34*** 0.1371 -0.02
(0.07) (0.08) (0.14)
CUS.4 (Customer alliance in t-4) 0.50%*** 0.39%** 0.41**
(0.11) (0.11) (0.14)
SUP,, (Supplier alliancein t-2) 0.24*** 0.33*** 0.16t
(0.08) (0.07) (0.08)
SUP., (Supplier alliancein t-4) -0.06 0.01 0.00
(0.08) (0.11) (0.08)
COM_.; (Competitor alliancein t-2) 0.08 0.09 0.30**
(0.12) (0.08) (0.12)
COM;.4 (Competitor alliancein t-4) 0.21* 0.24** 0.15%
(0.10) (0.07) (0.09)
R&D, (R&D intensity in t-2) 3.41%x* 3.11** 3.14%*x
(0.68) (0.66) (0.46)
R&Dsq.., (R&D intensity squared in t-2) -1.67** -1.51* -1.48***
(0.65) (0.64) (0.51)
SZE,, (Firmsizeint-2) 0.21%** 0.23*** 0.23***
(0.03) (0.03) (0.03)
AGE; (Firmageint) -0.01* -0.01* -0.01*
(0.00) (0.00) (0.00)
MNE; (MNE int) 0.25** 0.27*** 0.17*
(0.08) (0.10) (0.09)
DOM GROUP; (part of domestic groupint) | 0.15* 0.15 0.06
(0.06) (0.09) (0.08)
Constant -3.76*** -3.17%** -3.41%**
(0.21) (0.24) (0.19)
Rho/2 0.88***
(0.02)
Rho/3 0.81%** 0.79%**
(0.03) (0.03)
Time dummies Included Included Included
Industry dummies Included Included | Included
Location (province) dummies Included Included | Included
Number of firms 3181 3181 3181
Number of observations 4632 4632 4632
wald x?(39), p-value< 0.001 671.49
Log-likelihood -2581.53

Notes: Robust standard errors in parentheses

T p<0.1 (Significant at 10% level)

* p<0.05 (Significant at 5% level)

** n< 0.01 (Significant at 1% level)

*** n< 0.001 (Significant at 0.1% level)
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TABLE 4

Probit analysis of the propensity to form customer & supplier technology alliances

Customer & Supplier Alliance
Past alliance with:
CUS SUP,, (Customer & supplier alliancesin t-2) 0.67**
(0.11)
CUS_SUP,4(Customer & supplier alliancesin t-4) 0.41**
(0.14)
CUS Only,, (Customer alliance only in t-2) 0.47**
(0.18)
CUS Only;.4 (Customer alliance only in t-4) 0.60***
(0.16)
SUP_Only,., (Supplier alliance only in t-2) 0.34**
(0.13)
SUP_Only,., (Supplier alliance only in t-4) 0.03
(0.13)
COM,; (Competitor allianceint-2) 0.12
(0.11)
COM;.4 (Competitor alliancein t-4) 0.23*
(0.09)
R&Dy, (R&D intensity int-2) 2.29%**
(0.57)
R&Dsq.; (R&D intensity squared in t-2) -1.00*
(0.49)
SZE, (Firmsizein t-2) 0.21%**
(0.03)
AGE; (Firmageint) -0.017
(0.00)
MNE; (MNE int) 0.13
(0.09)
DOM GROUP; (part of domestic group in t) 0.11
(0.07)
Constant -4.65%**
(0.30)
Time dummies Included
Industry dummies Included
Location (province) dummiest Included
Number of firms 3181
Number of observations 4632
Wald x? (41), p-value< 0.001 752.44
Log-likelihood -935.50

Notes: Robust standard errors in parentheses
T p<0.1 (Significant at 10% level)

* p<0.05 (Significant at 5% level)

** n< 0.01 (Significant at 1% level)

*** n< 0.001 (Significant at 0.1% level)
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