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Abstract
Managing innovation requires two distinctive sets of organizational abilities: the ability to push the technological frontier
and create new knowledge, and the ability to refine existing technologies and deliver products into market. While both
are essential to survival, they are generally seen as conflicting strategies. In this conceptual paper, we focus on R&D
collaboration as a strategy to solve the dilemma of exploration and exploitation. We suggest that cooperative R&D
organizations are distinguishable by their initial strategic intent, to either explore new knowledge or exploit existing
capabilities, but face similar tensions described in individual organizations when attempting to simultaneously pursue
high levels of both activities. Cooperative R&D bodies are, hence, a unique sampling frame. Like individual firms,
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cooperative R&D organizations suffer similar pressures in moving innovations from lab to market. But differently, they
add a political dimension: to successfully operate, managers must champion innovations against different organizational
systems, strategic contexts and time horizons. We suggest that managers are called upon not only to reconcile
conflicting expectations of member companies; they are also looked to for creating organizational linkages to support
multiple structures, and strategies. Otherwise, we risk observing a plethora of organizations getting stuck in the middle
of local peaks.
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Types and traps: R&D consortia and developmental pialls.

When the solution to the dilemma of exploration argloitation itself becomes a problem.

Towards a conceptual model in collaborative R&Ditegs.

ABSTRACT

Managing innovation requires two distinctive sets arganizational abilities: the ability to push the
technological frontier and create new knowledge] tre ability to refine existing technologies angliwkr
products into market. While both are essentialuvisal, they are generally seen as conflictingtstgies. In
this conceptual paper, we focus on R&D collaboratis a strategy to solve the dilemma of exploraind
exploitation. We suggest that cooperative R&D orgtions are distinguishable by their initial stgit intent,
to either explore new knowledge or exploit existoagpabilities, but face similar tensions descrilmeiddividual
organizations when attempting to simultaneoushsperhigh levels of both activities. Cooperative RBfties
are, hence, a unique sampling frame. Like individirans, cooperative R&D organizations suffer sianil
pressures in moving innovations from lab to mark&ut differently, they add a political dimensioro t
successfully operate, managers must champion itiomgaagainst different organizational systemsatsgic
contexts and time horizons. We suggest that masager called upon not only to reconcile conflicting
expectations of member companies; they are alsketbdo for creating organizational linkages to sarpp
multiple structures, and strategies. Otherwiserigle observing a plethora of organizations getsStugk in the
middleof local peaks.
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INTRODUCTION
To survive and prosper when attempting to innovatganizations are expected to navigate

throughout several tensions. As suggested by Easdhlj2000), paradoxes or tensions in
organizations appear in many forms. Although plevgicategorizations appropriately cover
the tensions that may arise in stand-alone orgaoim little research focuses on the
interplay between organizational design, tensiond @tegration mechanisms and the
influence they have in exploration and exploitatiaticomes in cooperative R&D entities.
The scholarly literature has used the conceptuatindtion between exploration and
exploitation to indicate the hazards of innovatiora wide range of organizational studies
(He & Wong, 2004), including organizational desi{dansen, Tempelaar, van den Bosch, &
Volberda, 2009; Menguc & Auh, 2010; Rivkin & SiggeW, 2003; Siggelkow & Levinthal,
2003), organizational learning (Beckman, 2006; hthal & March, 1993; Lichtenthaler,
2009), organizational change and adaptation (BrMothe, & Sabatier, 2010; Brown &
Eisenhardt, 1997; Gibson & Birkinshaw, 2004; TushriaO'Reilly, 1996) and new product
development (Andriopoulos & Lewis, 2009; de Viss#e, Weerd-Nederhof, Faems, Song,
van Looy, & Visscher, 2010). From an organizatiopafspective, exploration is associated

with variation, scanning, creativity, path breakiagd recombination; where exploitation is

-1 -



associated with selection, adaptation, routines sinectures (He & Wong, 2004; Zollo &
Winter, 2002). Via exploration, organizations seek new alternatives to effectively respond
to new challenges (March, 1994: 47). Via explomafi they seek to refine existing
capabilities and technologies to implement optitvas prove effective (March, 1991, 1994).

This distinction creates the need for a structhedhncing act within the organization
to survive and prosper. Prior studies provided @vig for the idea that ambidextrous (as
opposed to focused) organizations are better eqdipp succeed in a dynamic environment
(He & Wong, 2004; Tushman & O'Reilly, 1996). Amlxti®us organizations achieve
alignment and efficiency around current core présluewhile remaining adaptive enough to
manage disruptive innovations to assure long-teurvivwal (Christensen, Raynor, &
Anthony, 2003).

However, the problem remains that balancing acts difficult and expensive to
sustain (Gibson & Birkinshaw, 2004; Levinthal & Mar 1993). The ability to create and
profit from innovation requires the existence obtdifferent spaces, each one demanding its
own structure, strategy, people and culture (ONR&il Tushman, 2007). Where expanding
the technological frontier (exploration) requiresxtemsive research spending,
experimentation, and flexible and fluid structuresansforming ideas into products
(exploitation) requires efficiency, control and odoation between many functions,
including R&D, production and marketing (Miotti &8hwald, 2003: 1493). Exploration and
exploitation have also different profitability sttures (Puhan, 2008). Where exploitative
activities can boost the probability of short-tesmccess as “innovations move along the
traditional performance trajectory” (Christensen att 2003: 3), if not combined with
explorative activities, it may constrain the orgational ability to shape future markets and
succeed in the long-term (Jansen, 2008). Thisnpiatly creates a managerial dilemma for
organizations, which involves the dual search fmtainty and flexibility in a context where
both logics compete for resources and strategicisfoSmith & Tushman, 2005). Not
surprisingly, organizations are increasingly exgeecing conflicting demands as a result of
creating and maintaining “dual structures” to mabteh foci (Lavie & Rosenkopf, 2006; Mc
Namara & Baden-Fuller, 2007).

More recently, the literature has suggested that-firm collaborative alliances and
consortia can overcome the limits of the individdiams in encompassing incremental
(exploration) and radical (exploitation) innovatofGrant & Baden-Fuller, 2004; Rothaermel
& Deeds, 2004). The literature has termed thispeemlization strategy as spatial separation

(Christensen, 1997; Levitt & March, 1988), and mamecently, interorganizational
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ambidexterity (Puhan, 2008). Collaborative formalda participant firms to focus on core
competences that are critical to defend a uniqusgtipo in the market (Prahalad & Hamel,
1990), while facilitating the absorption of new,texal knowledge (Dyer & Singh, 1998;
Teece & Pisano, 1994). Furthermore, as the cosisrigks of research and development
mount, these collaborative organizations, whetladled R&D alliances, R&D consortia or
strategic partnerships, have emerged as a funtiistaument for enhancing innovativeness
and economic performance in firms, while signifitgrreducing these risks (Dodgson,
Mathews, & Kastelle, 2006; Gulati, Nohria, & Zahe2000; Mathews, 2002).

Research aim

Of particular interest of this paper is an examaorabf the role played by R&D consortia in
solving the dilemma of exploration and exploitati@hristensen, 1997; Lavie & Rosenkopf,
2006) from a theoretical perspective. We aim toeusihnd the relationships between the
characteristics of the R&D consortia, the role thaye in enhancing R&D activities linked
to exploration and exploitation, and their potdnti@anagerial tensions or tradeoffs. To
develop our conceptual framework, we build upon &end Lewin’s (1998, 1999, 2000)
conceptualization of three types of strategic atles, namely learning, business and hybrid,
to propose a similar model of R&D consortia.

As our starting point, we define an R&D consortias a legal entity formed by a
group of autonomous organizations linked by codpmraagreements conducting associated
research and development activities (Doz, Olk, &dRi2000; Mothe & Quelin, 2001). We
argue that R&D consortia are distinguishable kgyrtimitial strategic intent, to either explore
new knowledge or exploit existing capabilities (lka% Lewin, 1998, 2000), but face similar
tensions described in individual organizations wagampting to simultaneously pursue high
levels of both activities, in spite of having adar potential set of available skills and
resources coming from participating firms (Hoandr&thaermel, 2010; Lavie & Rosenkopf,
2006). Cooperative R&D bodies are, hence, a unsguepling frame. Like individual firms,
cooperative R&D organizations suffer similar pressuto moving innovations from lab to
market (Lubatkin, Simsek, Ling, & Veiga, 2006; Magm, 2002). But differently, they add a
political dimension: to successfully operate, mamagnust champion innovations against
different organizational systems, strategic corstextd time horizons (Hoang & Rothaermel,
2010).

Expanding on the model, we explain the risks assediwith executing two strategies
which initially appear incompatible or at least qmting and elaborate on the concept of

stuck in the middI€O'Reilly & Tushman, 2007; Porter, 1980; RaisctB&kinshaw, 2008).
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We suggest that when a cooperative R&D organizasidarced to move upstream (forward)
or downstream (backward) in the product developrpentess under a situation of resource
and capabilities constraints, it risks mismanagbwh strategies and destroying value
(Markides & Charitou, 2004). We also suggest tlaaheform has embedded associated risks
or tradeoffs that need to be considered when langch specific type of collaborative
organization.

In this paper, we do not address public policisaas, which are often associated with
the role that governments and national innovatigatesns have played in promoting
technology programs to enhance innovation and cttiyemess (Busom & Fernandez-
Ribas, 2008; Klette, Mgen, & Griliches, 2000; Tikor Banwet, & Deshmukh, 2010).
Instead, we choose to concentrate on the managedhlems associated with articulating
contradictory organizational demands in an R&D ootigsm setting. As such, this paper will
focus more on the tensions rather than on the herwfeach type of R&D consortia. In
doing so, we implicitly recognize the key role teatcessful R&D consortia has had in many
countries to advance technologies that could net leeen addressed by individual firms,
such as the cases of Microelectronics and Comggeinnology Corporation (MCC) (Peck,
1986), Semiconductor Manufacturing Technology (SEMEH) and the Center for
Advanced Television Studies (CATS) in the U.S. {in& Klenow, 1996; Link, Teece, &
Finan, 1996), the Very Large Scale Integrated (Ylcgicuits TRA, and the Opt-Electronics
Applied System TRA in Japan (Aldrich & Sasaki, 199akakibara, 1997), the Laptop, then
New, PC Consortium in Taiwan (Mathews, 2002), andREKA in Europe (Mothe &
Quelin, 2000). The practical implication of thiodel is that organizational theory can be
linked more closely to the design of cooperative[Ré&ntities. In that sense, we consider our
model as an intermediate step in the developmerd afore complex model that could
account for design issues that incorporates theiatwedrole of integrating or conjoint
mechanisms as enabler for a better coordinatiorwdsst organizations and across
incremental and radical innovations.

This paper is organized as follows. We begin witbriaf revision of the exploration
and exploitation motives for firms to participated consortium. Next, we describe the types
of R&D consortia, to then categorize the trapsemstons that are associated with each type.

In the final section, conclusions are presented.



TOWARDS A TAXONOMY OF R&D CONSORTIA

Motives for participating in R&D consortia

The literature indicates that the design of R&D smnia is largely determined by the
objectives and expectations of the participatingn$, and this variation may lead to
differences in their outcomes (Dacin, Hitt, & Least 1997; Gomes-Casseres, Hagedoorn, &
Jaffe, 2006). Koza and Lewin (1998: 256) suggetitatl a firm’s motives to participate in
cooperative R&D “can be distinguished in terms tsf inotivation to exploit an existing
capability or to explore for new opportunities”.

The literature displays an impressive list of exglmn to exploitation motives for
why firms enter into cooperative relations (Niels2010). Where the former are associated
with the firm’s decision to improve its ability toecognize, assimilate and apply new,
external, knowledge to commercial ends (Cohen &intbal, 1990; Gulati, 1998, 1999); gain
access to attractive yet unfamiliar business (Gatdr & Lorange, 1988); and diversify its
portfolio of products and services while hedging tiisk of being either locked into old
technologies or products or locked-out of criticaéw technologies (Branstetter &
Sakakibara, 2002; Miotti & Sachwald, 2003). Thedatre linked to the firm’s decision to
gain access to complementary resources and cdabiifficult to find in open markets
(Khanna, Gulati, & Nohria, 1998; Koza & Lewin, 2Q0Bowell, Koput, & Smith-Doerr,
1996); increase market power (Hagedoorn, Link, &bdfbas, 2000; Porter & Fuller, 1986);
and reduce the costs of innovation via economiesale and scope, whilst avoiding the risks
of full-scale merger (Contractor & Lorange, 2002).

An R&D consortium is also a powerful mechanismdstore socially optimal levels
of R&D investment (Spence, 1984), and correct fagun the R&D market associated with
imperfect appropriability (e.g. high spilloverspdaasymmetric information that provide a
disincentive for firms to undertake individual R&ojects (Katz, 1986). These incentive
problems involve the strategic decision of the fionnteract with public and private actors
(Binenbaum, 2008). The firm’s decision to partitgpah an R&D consortium is then an
organizational response to market and environmelytahmics. The economic globalization
and the internationalization of the intellectuabperty protection, among other contextual
changes, has laid pressure on firms to simultamgowset large-scale and local needs, while
the active role of triggering entities (e.g. naéiband local governments via subsidies and
regulations, universities and local agencies) hasiged them with the necessary funding to

downsize the risks (Contractor & Lorange, 2002; Moyy Oxley, & Silverman, 1998).
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Types of R&D consortia

The literature suggests that collaborative orgditna cannot be treated in a uniform
fashion. Following the pioneering work of Koza aoein (1998, 1999, 2000), it has been
argued that cooperative forms provide participafings with separate specialized structures
in either the discovery of new technologies or ¢cbenmercialization of new products. For
example, Rosenkopf and Nerkar (2001) observedetkalbration outside the organizational
borders brought firms with radical and broader efseechnological streams far beyond their
traditional markets, enlarging their business ofpoties; and Rothaermel (2001) described
an integrated product development path includimhrelogy venture alliances (exploration)
and market venture alliances (exploitation) in garmaceutical industry to the benefit of
major incumbents, who seem to survive and prospepite of the most radical changes in
technology.

Expanding upon the framework of learning, businesd hybrid alliances (Koza &
Lewin, 2000), major aspects of R&D collaborativetiatives are discussed hereafter to
suggest a model of R&D consortia.
Learning Cooperative R&D Organizations
Learning cooperative R&D organizations (LCOs) astaklished to explore territories where
technologies are either immature or very expensveéevelop (Rothaermel & Deeds, 2004).
As such, LCOs put a very marked emphasis on thearels (“R”) components of the
innovation process, “enabling partners to sharé kaowledge and develop new knowledge”
(Lavie & Rosenkopf, 2006: 799). Six common bluetwiare predominant in learning-like
R&D consortia. First, the formation of LCOs follovas engineered, designed patternthat
is, it is driven by the action of a triggering ént{Doz et al., 2000; Hall, 1972). Triggering
entities act as innovator catalysts; they activalyng together partners around a common
subject and procure initial funding to encouragdlaborative endeavors. Although the
literature suggests “that triggering entities mag bdividuals, firms, agencies of
governments, or environmental events” (Doz et2000: 241), a significant impact in the
emergence of collaborative partnerships comes fpublic R&D supported programs
(Arranz & Fernandez de Arroyabe, 2008). As such,DRé&nsortia “are then expected to
recruit enough industry participants and finan@ahtributors to become self-sustaining”
(Aldrich & Sasaki, 1995: 303).

Second, parties view collaboration atearning rather than a commercial platform.

Their aim is “the expansion of generic-knowledgsegech, rather than the development of
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patentable or commercialized products” (Aldrich &s8ki, 1995: 303), so that they serve the
needs of firms to more effectively share complermgnknowledge, increase their awareness
of R&D, and train their research staff (Branste&e®akakibara, 2002; Sakakibara, 1997).

Third, their activities are concentrated maneer the first stagesof the innovation
cycle, between joint facilities and member firmsydabetween public and private
organizations as they tend to place fewer restnistion the members’ participation (Aldrich
& Sasaki, 1995). The emphasis here of the R&D cxigsis more focused on precompetitive
research rather than on the diffusion of existingwledge to firms so they can prepare for
integrating new technologies (Mothe & Quelin, 2001)

Fourth, given the nature of the task, cooperatgmre@mentsnvolve a broad variety
of organizations including suppliers or customers (vertical), wmsities and research
institutes (institutional cooperation), and comiwes (horizontal) (Belderbos, Carree,
Diederen, Lokshin, & Veugelers, 2004). When workwgh competitors, though, firms
collaborate in distant space opportunities fromirtleeirrent markets leading to generic
discoveries in order to avoid potential leaks obwiedge not readily protected (Baum,
Calabrese, & Silverman, 2000; Miotti & SachwaldD21

Fifth, learning as opposed to other forms of callaltive organizations, are
commonly implemented aspen-ended less specific cooperative development ventures.
Moreover, LCOs memberships vary over time —as icerteembers leave and others join-,
and these variations lead to changes in the R&Babium’s goals over time (Evan & OIK,
1990).

Finally, LCOs show patterns of arganic rather than a mechanic organizational
form (Burns & Stalker, 1961). They promote explo@at outcomes (e.g. patents,
publications) as a result of having loosely coupdédictures, decentralized units, informal
relations and flexible boundaries as opposed toenioerarchical structures, centralized
decision-making process and formal controls andnsanication channels that are used in
business oriented R&D consortia to decrease theofisindesired spillovers and information
leaks (He & Wong, 2004; Jansen, Van Den Bosch, &o&mla, 2006). Thus, in situations
with a single or dominant demand that privilegegl@pation functions, learning compared to
business R&D consortia will tend to have a loogarcsure intended to facilitate creativity,
capability development and long-term growth (Nials2010).

Business Cooperative R&D Organizations
The primary intent for business cooperative R&Damigations (BCOs) is to help founding

firms to establish a successful commercial positioa new market or sustain a competitive
-7 -



position in an existing market. Subsequently, tasy concentrated more in applied research
(product development and prototype/pilot plants)l @ommercialization stages (Lavie &
Rosenkopf, 2006). Exploitation-like R&D consortiaosv six distinctive features. First, they
follow an emergent pattern which is reflected in the interest of founder mensbto limit
partnerships to a similar type of entities and iteal most funding to respond to common
threats or to changes in the environment (i.e.rneldgy) affecting their competitive position
(Doz et al., 2000). As suggested by Katz (198G situation is linked to the degree of
development of the industry. In competitive indigstrfirms are “more motivated to form
R&D consortia to ease the subsequent product madgapetition” (Sakakibara & Dodgson,
2003: 234); and therefore improve their positiontliie market, while using cooperative
agreements to reduce duplicative R&D expendituses @lso Irwin & Klenow, 1996).

Second, they are conceivedfasctional instruments (Mathews, 2002). Partnerships
are typically undertaken to work in a singular potjand often of limited duration, hence
terminated after reaching their goals or when keyntners abandon the R&D consortia.

Third, their work is focused on research witbaanmercial application. BCOs occur
further down the innovation chain, “when firms eddbrate by pooling technology and funds
to commercialize or coproduce a product” (AldrichS&asaki, 1995: 303). The strength of
BCOs is, hence, in the diffusion of existing ratkigan in the creation of new, technologies
across partners (Dodgson et al., 2006: 96).

Fourth, given the need to use complementary assggpim similar capabilities, BCOs
tend torestrict horizontal relationships and the incorporation of newcomers into the group.
Where direct competitors are brought together ligngt common business interests to
combine complementary, but scarce, resources aabd#jes “which results in the joint
creation of unique new products, services, or teldgies (Dyer & Singh, 1998: 662),
vertical relationships are far more frequent. Sinog definition, relationships with both
suppliers and customers provide insightful techgicll and product information directly
from the market, and by extension, comprise fas lesk of opportunistic behaviors
compared to horizontal cooperation, they may sbetter to enhance exploitative rather than
explorative innovation (Arranz & Fernandez de Aabg, 2008: 97).

Fifth, BCOs aredesigned to minimize opportunistic behaviorsamong members,
thereby organized around well-defined contracts amehsurable operational objectives
(Koza & Lewin, 2000; Nielsen, 2010). BCOs performlyoresearch that is protected via

equity agreements (Hagedoorn et al., 2000).
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Finally, a BCO displays a more rigid formal, hietaical structure than its counterpart
the LCO, aimed to promote a rapid transit of ther technology to the market (Jansen et al.,
2006). Thus, in situations with a single or domindemand that privileges exploitation
functions, business compared to learning R&D cdresowill tend to have a vertical,
centralized structure, arranged in a cascade dfioaty and communication relations,
intended to facilitate execution and short-termwgho(Perretti & Negro, 2006).

Hybrid Cooperative R&D Organizations

A third basic form involves hybrid or ambidextrotmoperative R&D organizations (HCOSs),

which connect companies that seek to simultaneaualyimize opportunities for both value

creation and value capturing (Koza & Lewin, 2008911 HCOs combine properties from

both learning and business collaborative orgardmati and features of ambidextrous
organizations. Accordingly, a high level of partrnevolvement is far more essential for

hybrid organizations due to the fact that they saeknajor transformation outcome in

multiple time horizons (Koza & Lewin, 2000: 149)s A result of concentrating the efforts in
the development and commercialization of new teldgies, by using hybrid forms, partner

firms can benefit from economies of scale and sdbp¢ arise from the combination of

specific assets to develop a major blockbusteyrseg new, future, revenues “to increase the
odds of dramatic gains” (Koza & Lewin, 2000: 149).

Although from a theoretical perspective it can dssumed that HCOs effectively
combine all the features of both learning and bessrR&D consortia, in practical terms it is
very unlikely. Henceforth, we have more questidmsnt certainties in this regard. To our
recollection, the formal literature on R&D consartioes not provide examples of hybrid
cases, and in most situations, a focused strategyggested (e.g. Branstetter & Sakakibara,
2002; Mathews, 2002; Rothaermel & Deeds, 2004) andthers cases where exploration
and exploitation outcomes are observed as resudtrafegic partnerships, the examples are
more representatives of individual firm/supplielat®nships (often in the form of a cluster)
—as in the cases of Samsung Electronics in Kore&rizsson in China (Dodgson et al.,
2006)-, vendor/customer relationships —as in thee @ SupplyChainCo in the U.S. (Im &
Rai, 2008), or a more general form of alliance leetmvindependent firms (Holmqvist, 2004;
Kale & Singh, 2007; Lavie & Rosenkopf, 2006). Atgatial explanation for this situation
may be found in the fact that although the reseagbnda in an R&D consortium is
implemented on the basis of specific projects apguioby the board of directors, and
members share the initial costs associated with pasgram, successful projects are often

carry out under more specific modalities, which rmany cases imply that the R&D
-9-



consortium creates an alliance or a separate foncammercialize promising projects

(Aldrich & Sasaki, 1995; Mothe & Quelin, 2001). tlhat sense, more often, R&D consortia
focus more on the earlier (e.g. basic researclot pésting) as opposed to the later (e.g.
commercialization) stages in the development chaWle can summarize these concerns
around the following three issues:

First, if learning outcomes in more restricted bess operations are inhibited by
narrowly defined domain consensus, unrealistic ebgbens of continuity or over-
engineering of structure (Doz et al., 2000), bussneperations will likely suffer from a lack
of focus if an R&D consortium wants to search fareav, radical innovation. The problem is
whether an R&D consortium can effectively balanaghbexploration and exploitation
without losing momentum in one activity.

Second, the literature on organizational theorygssts that ambidextrous as opposed
to focused organizations are better equipped toemetin a dynamic environment (Gibson &
Birkinshaw, 2004; He & Wong, 2004; Tushman & O'Reill996). However, it is not clear
whether a problem that is very complex for indiatlfirms can be effectively tackled by a
supracorporate more complex entity that is not completely dewthrom its parent firms
(Evan & OIlk, 1990), especially considering the pcdil dimensions of an R&D consortium
(Hoang & Rothaermel, 2010).

Finally, it has been suggested that performancebsaimproved through learning
(March, 1991). Therefore, the question to posevlether an R&D consortium that is
positioned to perform one activity at a time caarteto become ambidextrous. And if so,
what are the mechanisms used to facilitate thisqes?

These concerns prompt us to suggest that underndestsl circumstances, the
solution to the dilemma of exploration and exploda itself becomes a problem and the
search for ambidexterity may impinge on the suidvigh an R&D consortium. In the
following section, we deepen our understandingheké issues to identify traps or tensions
associated with each form that may transform an R&Dsortium into a dysfunctional
instrument.

For a brief description of cooperative R&D orgatiaas, see Table 1:
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Associated traps and tensions in R&D consortia
Collaborative R&D projects are critical to innowati and growth, but often plagued by
organizational challenges (Chao, Lichtendahl, & $bka-Cockayne, 2011). From a general
perspective, managerial problems in cooperativengoencompass: organizational design
(Aggarwal & Hsu, 2009; Ireland, Hitt, & VaidyanatB002); legal issues (Hagedoorn et al.,
2000); resourcing (Evan & Olk, 1990); membershigoimement and turnover (Belderbos et
al., 2004; Mothe & Quelin, 2001); decision makifgdrich & Sasaki, 1995; Branstetter &
Sakakibara, 2002); convergence of interests andergamce structure (Gulati, 1998;
Linnarsson & Werr, 2004); opportunistic behaviorspldups and underinvestment
(Binenbaum, 2008; Heiman & Nickerson, 2004); anodpcing and evaluating outputs (Link
et al., 1996; Sakakibara & Dodgson, 2003).

From a more specific perspective, and consistettit thie view put forth by Koza and
Lewin (2000: 148), we suggest that each R&D codperarrangement embodies a unique
level of risk/return tradeoffs for the parties addmands a specific set of management
process. Like other types of organizations, collabee organizations are specific purpose
instruments. Even though there are, a priori, maays of designing an organization, but
once that decision is taken, the investments madespecific design itself becomes specific
and irreversible, constraining future decisionsk&an, 2006; Gresov & Drazin, 1997).

Furthermore, tensions between exploration and @apilln are more likely to
escalate destructively and negatively impact ougonm an R&D consortium setting as
opposed to the case of an individual firm given tiadure of collaborative arrangements
(Alic, 1990; Hagedoorn et al., 2000). As observgd\lielsen (2010: 685), while individual
firms “may control the internal balance betweenlesaiion and exploitation by adjusting
aspirations, beliefs, feedback, incentives, andiatimation or selection processes”; in
cooperative forms, partners different perceptiohsua how much to dedicate to one or
another activity may lead to strategic misfits,assl resolved through a process of common
adaptation, suboptimal solutions and a higher ppegition to failure. The need to develop
multi-level structural linkages in R&D consortia $olve divergence of interests across its
multiple efforts at both the intra and the extrgaorization units becomes, thus, paramount to
the realization of superior performance, while ring high instability and group
disbandment (Linnarsson & Werr, 2004).

Managing R&D collaboration raises an additional donl visited dilemma for the

parties: opening the venue to value creation inabolative forms, creates favorable
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conditions to opportunistic behaviors, exposinguabdle and unprotected knowledge to
expropriation (Heiman & Nickerson, 2004). Opporsirthehaviors impact more strongly on
business R&D consortia than others, as LCOs ara@blestted to exchange less delicate
information without irreversible involvement andfar-from-market areas leading to generic
discoveries (Mothe & Quelin, 2001).

Another source of tension emerges when an R&D atingo is incapable of
successfully readapting its configuration to changecurring in the member firms. Changes
occur at two levels. At the consortium level, mershg composition changes over time, as
certain members leave and others join (Mothe & @u@001). This requires an extra effort
from consortium managers not only to actively emgayg promotional activities aimed to
recruit new members but also to then settle anchbize common interests between the old
order and the expectations of the new members (Bvatk, 1990). There are also changes
at the individual firm level. For example, a chamgéhe ownership or at the top management
level of a member firm can lead to a change incbmporate strategy, impacting the firm’s
propensity to collaborate. In that sense, tensionR&D consortia emerge not only from
differences in management styles between partilemdr & Nti, 1998); they also appear
because member firms shift their strategies dueprablems derived from “cultural
differences, organizational challenges and compettifficulties” (Reuer, 2000: 5).

Membership involvement and turnover occur more Udegqly on learning R&D
consortia than others, as they often cover morergémon-equity agreements, and therefore,
are more flexible instruments to allow the partatipn of new firms. However, changes in
membership composition are more frequent in LCGs tha diversity and lack of domain
similarities (e.g. a minimum level of relevant faakt knowledge, skills and technical
proficiency, size, target market and time orieotas) between partners characteristic of
LCOs may cause more repeated conflicts than inr djipes of consortia (Provan & Kenis,
2007)-, the consequences for BCOs are more cgvastroBusiness, and by association
hybrid, R&D consortia are dependent upon the stroagimitment of the partners and
combine R&D skills and resources through equitpjawnership (Hagedoorn et al., 2000).
Once a member leaves, the entity is subsequentigirtated. The same reasoning is
applicable for their projects. If certain learniR&D consortia projects “are not successful,
they can be terminated with only a relatively snhadls compared to the loss that would be
incurred when a research [business] corporatiaisisolved” (Hagedoorn et al., 2000: 570

[word in parentheses is not in the original.]).
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Finally, complex arrangements are more difficulimt@anage, and then the costs and
benefits are not equally shared. As complexity leses, for example in the case of
ambidextrous or dual oriented R&D consortia, so tbmes the costs of maintaining
connections among mature and revolutionary teclgrdo(Tushman & Nadler, 1978; Van
Looy, Martens, & Debackere, 2005). An ambidextréarsnation of consortia benefits large
(as opposed to small) firms, given the restrictionsfunding, lack of slack resources and
small margin for error typically associated withahfirms (Lin, Yang, & Demirkan, 2007).

The preceding arguments suggest that a consortsyrthén, at risk of becoming
“stuck in the middle” (O'Reilly & Tushman, 2007; fer, 1980) when the tensions that are
intrinsic to high levels of exploration and expédibn become unmanageable (He & Wong,
2004). Put differently, the need to strive for dfe@ive balance between exploration and
exploitation must be weighed against the potewtiats and alignment problems to deal with
different logics (Cegarra-Navarro & Dewhurst, 2Q0garticularly considering that R&D
consortia tend to magnify the inherent problems research found in stand-alone
organizations (Ghemawat & Costa, 1993; Peck, 1986).

Figure 1 depicts each type of R&D consortium arsbesited risks or potential traps:

Trap 1: misfit trap

The current literature argues that, whatever tkeuirce, tensions inevitably diminish the
organizational fit, and lead towards unstable re@fehips, negatively impacting performance
(Kumar & Nti, 1998; Siggelkow & Levinthal, 2003).0F instance, Porter (1996: 70)
suggested that structures, systems and procesgeser@o reflect the tradeoffs rules, so
organizations could focus on core competenciefic@riresources and key success factors.
For Gulati and Puranam (2009) inconsistencies atw®rmal and informal structures
inevitably create internal fit problems, enhancihg hazards of organizational mortality,
although conflicts can be a stimulant to ambidetsteHowever, in complex systems, such as
R&D consortia, the notion of internal fit, that ishe call for consistency between
organizational elements (i.e. strategy, structung activities) needs to be balanced with the
notion of external fit, that is, the need for cabsncy between organizational design and
environmental conditions (Siggelkow & Levinthal,&). In this context, Siggelkow (2001:
838) observed that a tightly coupled, ambidextrouganizations may have even more
difficulties to adapting to such changes, sinceufdmg requires a firm to modify many

choices simultaneously, an inherently difficultdas
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Expanding the notion of fit beyond the firm levélcan be inferred that an R&D
consortium attempting to pursue an ambidextrougtipnsunder either a resource constrained
scenario (Cao, Gedajlovic, & Zhang, 2009) or lagkmoad management skills and abilities
to develop learning mechanisms to sustain both(fodReilly & Tushman, 2007) may suffer
effort dispersion in fragmentary activities, leaglito a negative circle of unfinished projects
(Copani, Bosani, Tosatti, & Azevedo, 2006).

Furthermore, the managerial failure to adequatetpond and adapt to internal and
external conflicting demands may preclude the teation of an R&D consortium. We use
the termmisfit trap (Tiwana, Bharadwaj, & Sambamurthy, 2004) in thdirsg of R&D
consortia to refer to alignment problems betweendiganizational design and both internal
and external demands that negatively impact onopednce. Where internal demands are
associated with conflicts in the relationship betwerganizational structure and the role of
research (i.e. how much exploration versus how nmaxgtoitation); in this setting, external
demands are associated with changes in the enwiaiainconditions (i.e. technology,
regulations), and at the membership compositicdh@tonsortia.

Traps 2 and 3: Competency and learning traps

However, vicious cycles or traps (Andriopoulos &wie, 2009) have also been extensively
described in organizations whose strategic tend&n¢y exclusively focus on exploitation
activities, a propensity known as “competency trédpgonard-Barton, 1992) and in which
past success and the promise of immediate reteatsrhanagement to strategic persistence
(Audia, Locke, & Smith, 2000), driving out explared activity (O'Reilly & Tushman, 2007),
or, conversely, in organizations that focus on ergilon activities, a trend named “failure
trap” (Levinthal & March, 1993), and in which unsessful past results in knowledge
creation lead to a continuous changing in searchptgns in which exploration drives out
exploitation (Gupta, Smith, & Shalley, 2006).

Trap 4: Consensus trap

The nature of collaboration may also engender aptemmentary failure type, which
resembles the idea ofc@nsensus tragescribed by Fiorino (1997). Consensus traps esnerg
from two distinguishing characteristics of R&D cortga referred to Evan and Olk (1990).
First, as mentioned above, an R&D consortium repmssasupracorporateorganization that

is not entirely detached from its member firms g&EW& Olk, 1990: 40). This strategic and
legal attachment creates tensions between the gbalsonsortium and those of its members:
while a consortium manager must invite all intezdgparties to provide inputs relevant to the

objectives of the consortium, he/she must alsorobfar the different needs of each parent
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firm. His/her job is to develop an efficient deoistimaking procedure to arrive at consensus
quickly, while reducing the internal conflicts thaffect performance (Provan & Kenis,
2007). Subsequently, managers are obliged to aomisly rely on consultation and
negotiation processes to set and execute a resagesida. To put it differently, in this
borderless organization, members need to devekimeed understanding of the direction in
which the relationship must go to compete succégsfu

Second, as suggested above, in its life-span, al R&nsortium is likely to
experience membership losses, and as a resulprtioms managers may need to recruit new
members to replace members who have left or to thelgonsortium to grow, which in turn
will alter the balance of power (Evan & Olk, 199B). Essentially, to successfully conduct
an R&D consortium, managers have to actively batjainst the desire for control and
involvement of each individual member, manage ciifie expectations and time horizons as
well as control for the “agreed” specifications e delivered, on time and on budget.
Consensus traps arise, thus, from the inabilitthefparticipating firms to commit to optimal
decisions or due to the shifts in their preferermesomposition, which in turn may create a
vicious circle of dysfunctional behaviors insideansortium.

We suggest that a consensus trap may affect ak thypes of R&D consortia,
although we recognize that the effects may be mereasive in a business oriented —and, by
association, also a hybrid- consortium as thecalitelement in those two types are related to
effective R&D project execution. To illustrate tfeetor that a consensus trap will still affect
all three, but also to recognize that the inabiidynanage this or any other trap described in
this paper may produce equally negative results,imduce a fourth type of R&D
consortium, which we called dysfunctional or “stuckhe middle”.

To sum up, in the setting of a collaborative R&Dgamization, the conflicting
pressures which arise from the clash of the opgolsigics of exploration and exploitation
produce the emergence of four types of traps. herotvords, to expropriate and modify
Schumpeter’s phrase, all three types of collabaa®&D forms described by Koza and
Lewin (2000) have embedded the germ of “destructlestruction”; in other words, the

potential to become dysfunctional or “stuck in thigldle”.

CONCLUSION

Studies report that a large fraction of R&D coofigeaforms do not accomplish their

original goals and many are disbanded (Das & T@000; Podolny & Page, 1998), which
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implies that “many firms fail to realize the potahtgains from partnering activity” (Gulati,
Lavie, & Singh, 2009: 1213). Major reasons for théailures are found in the difficulties
associated with the management of the R&D-relaasartia (Hagedoorn et al., 2000).
Essentially, it takes considerable entreprenewtffrt to design an R&D consortium that
successfully synchronizes both the “R” and the 4Pdges of the product development. In
this paper, we attempted to clarify the underlyiactors that negatively impact the operation
and outcome of R&D consortia. Using a basic moded, described four types and its
associated traps. We suggest that those tensidres) nwot well manage, could originate a
dysfunctional form of organization.

Our model indicates that each cooperative altereativolves different risk/return
tradeoffs for the parties, and that these tensamasamplified, in the setting of a collaborative
R&D organization, by both internal and external alyncs. As such, consortium managers
need to ensure that participating firms arrive ahared cognitive model of the envisioned
venture in order to ensure the inputs and dissdamitie technology (Olk, 1998; Tiwana,
2008). In that sense, as long as the availabifityesources and competencies depends upon
the contributions of individual member firms, cbitaative R&D entities will face equity or
membership conflicts, unless managers are suctesdiuilding relational capital based on
trust and close interaction between partners (Kzilegh, & Perlmutter, 2000).

The practical implication of this model is thatomgcan be linked more closely to the
design of R&D consortia. Far from providing definé answers in this regard, our paper
suggests questions that need to be addressedfutuine.

In summary, the dilemma for an R&D consortium ihei to specialize or to become
a dual player. As such, managers are called ngttoreconcile the multiple -and sometimes
colliding- expectations of member companies (Hagedet al., 2000; Olk, 1998); they are
also looked to for creating organizational linkagessupport multiple structures, strategies
and processes (Jansen et al., 2009; O'Reilly & hasih 2007). When trying to compete with
a dual business model (Markides & Charitou, 20@4)pllaborative organization is not only
contingent on its own resources, but also on itdityakdo rapidly learn and develop
organizational skills and capabilities to effectiwventegrate and build upon both strategies
(Benner & Tushman, 2003). Otherwise, we risk obsgra plethora of organizations getting

stuck in the middlef local peaks (Siggelkow & Levinthal, 2003).
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Table 1: Types of cooperative R&D organizations

Category Learning collaborative R&D organizations Business cooperative R&D organizations Hybrid R&D cooperative organizations Dysfunctional or “stuck in the middle”
(LCOs) (BCOs) (HCOs) cooperative R&D organizations
Description LCOs are established to explore tanigs The primary intent for business cooperative Hybrid or ambidextrous cooperative Cooperative R&D organizations that suffer
where technologies are either immature or  research organizations (BCOs) isto help  organizations (HCOs) connect companies from an effort dispersion expressed in
very expensive to develop (Rothaermel & founding firms to establish a successful that seek to simultaneously maximize fragmentary activities and unfinished
Deeds, 2004). commercial position in a new market. opportunities for both value creation and projects (Copani et al., 2006) due to the
LCOs put a very marked emphasis on the BCOs are concentrated more in applied value capturing (Koza & Lewin, 2000: inability to pursue an ambidextrous
research (“R”) components of the research (product development and 149). position.
innovation process, “enabling partners to prototype/pilot plants) and HCOs combine properties from both learning
share tacit knowledge and develop new commercialization stages (Lavie & and business collaborative organizations,
knowledge” (Lavie & Rosenkopf, 2006: Rosenkopf, 2006). and features of ambidextrous
799). organizations.
Focus Pre-competitive R&D (Aldrich & Sasaki, = Competitive, downstream R&D development Both pre-competitive and competitive, Lack of focus.
1995: 303) (Alic, 1990) downstream R&D development (Alic,
1990; Hagedoorn et al., 2000).
Design type Loosely coupled structures, decengdliz ~ Hierarchical structure, centralized decision- Ambidexterity (Duncan, 1976; O'Reilly & Implies tradeoffs between alternatives.
units and informal relations intended to making and formal controls and Tushman, 2004; Tushman & O'Reilly,
facilitate creativity, capability communication to decrease the risk of 1996).
development and long-term growth (He & undesired spillovers and information Combination of Mechanic and organic
Wong, 2004; Jansen et al., 2006; Nielsen, leaks (He & Wong, 2004; Jansen et al., structures (Burns & Stalker, 1961).
2010). 2006; Nielsen, 2010). Compensatory fit (Gulati & Puranam, 2009)
Design context Singular, dominant or dominant set of Singular, dominant or dominant set of Multiple, conflicting set of functions (Gresov Multiple, conflicting set of functions (Gresov
functions (Gresov & Drazin, 1997). functions (Gresov & Drazin, 1997). & Drazin, 1997). Both engineered and & Drazin, 1997). Both engineered and
Engineered pattern (Doz et al., 2000) Emergent pattern (Doz et al., 2000) emergent patterns (Doz et al., 2000) emergent patterns (Doz et al., 2000).
Traps Failure trap (Levinthal & March, 1993) Corgreey trap (Leonard-Barton, 1992);  Misfit (Gilbert, 2006; Menguc & Auh, 2010; Stuck in the middle (Porter, 1980); Consensus
familiarity trap, maturity trap, and Porter, 1996; Siggelkow, 2001); trap (Fiorino, 1997); Low local peaks
propinquity trap (Ahuja & Morris Misfit trap (Tiwana et al., 2004); (Siggelkow & Levinthal, 2003); Lack of
Lampert, 2001). Mismatch (Nielsen, 2010). slack resources (Floyd & Lane, 2000).

Knowledge sharing versus knowledge
expropriation (Heiman & Nickerson,
2004), cooperative versus non cooperative
modes of behavior (Kumar & Nti, 1998).

Research examples Aldrich and Sasaki (1995); Mowexley, Aldrich and Sasaki (1995); Doz, Olk, & Ring Koza and Lewin (2000); Lavie & Rosenkopf Miles and Snow (1992); Porter (1980, 1998);
and Silverman (1996); Doz, Olk, & Ring (2000); Mothe and Quelin (2000); (2006). Lin, Yang, & Demirkan (2007).
(2000); Mothe and Quelin (2001); Rothaermel (2001); Mathews (2002);
Branstetter and Sakakibara (2002); Miotti ~ Argyres and Silverman (2004);
and Sachwald (2003); Rothaermel & Rothaermel & Deeds (2004); Powell and

Deeds (2004); Lavie & Rosenkopf (2006). Grodal (2005); Lavie & Rosenkopf
(2006); Dodgson, Mathews, and Kastelle
(2006).

The format of this table was adapted from Gresal/Rrazin (1997)
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Figure 1: Types of R&D consortia and associated trag
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(Note:Q refers to a vicious circle inside the quadri 7 Movement from one quadrant to anot
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