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Abstract and Keywords 

 Abstract: This chapter takes stock of the empirical literature on research and development 

(R&D) alliances, one among other open-innovation (OI) practices, and identifies opportunities to 

bring the traditions of research on R&D alliances and OI into closer alignment. Through a 

structured literature review, it finds a wealth of research on the antecedents and consequences of 

R&D alliances and their characteristics, and almost half the sampled articles study R&D 

alliances alongside other OI practices. The chapter establishes that the core of the R&D alliance 

literature is rich and fairly balanced. Yet, it also argues that productive opportunities exist for 

more comprehensively examining the interdependencies between R&D alliances and other OI 

practices in their effects on performance. 

Keywords: R&D alliance, open innovation, interdependence, performance, structured 

literature review 

Introduction 

One among other open-innovation (OI) practices, research and development (R&D) 

alliances have become progressively more prevalent over time, and the phenomenon of R&D 

alliances has spawned an impressive body of empirical research (Frankort & Hagedoorn, 2019). 

Yet while several thorough reviews exist of OI research broadly (e.g., Dahlander & Gann, 2010; 

Randhawa, Wilden, & Hohberger, 2016; West & Bogers, 2014), integrative insight is lacking 

regarding core themes and subthemes in the literature on the specific OI practice of R&D 

alliances, and how scholars have divided their attention across those themes. Also, little is known 

about the extent to which, and how, studies of R&D alliances have considered other OI practices. 

Answering these questions is vital to establish the state of the R&D alliance literature, and to 

identify ways to bring the traditions of research on R&D alliances and OI into closer alignment. 

We first position R&D alliances as an OI practice and then take stock of existing empirical 

research on R&D alliances. Through a structured literature review, we discuss as two core 

themes the antecedents and consequences of R&D alliances and their characteristics. A third 
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theme, which fully intersects with the two core themes, concerns studies of R&D alliances 

alongside other OI practices. The review serves as a springboard for outlining some opportunities 

for more comprehensively examining the interdependencies between R&D alliances and other 

OI practices in their effects on performance. 

R&D Alliances as an OI Practice 

Consistent with prevailing literature (e.g., Ahuja, 2000a; Hagedoorn, 1993; Oxley & 

Sampson, 2004; Schilling, 2015; Stuart, 1998), by R&D alliances we mean formal agreements 

between firms that contain arrangements for (joint) R&D. Thus, R&D alliances at once imply a 

specific legal basis (a contract), objective (R&D), and type of partner (firms). 

R&D alliances represent a practice subsumed by accepted definitions of OI. Consider 

Chesbrough (2006: 1): “Open innovation is the use of purposive inflows and outflows of 

knowledge to accelerate internal innovation, and expand the markets for external use of 

innovation, respectively.” More recently, he noted that OI “basically means that innovation is 

generated by accessing, harnessing, and absorbing flows of knowledge across the boundary of 

the firm, either flowing in or going out” (Chesbrough, 2020: 30). Knowledge flows are central 

objectives in R&D alliances, and much evidence links such alliances to knowledge flows and 

partners’ innovative performance (see Frankort, 2016). Elsewhere, West (2014: 2-3) discusses 

how “innovation alliances,” of which R&D alliances are a proper subset, also meet the OI 

definition by Chesbrough and Bogers (2014: 27). In short, R&D alliances unequivocally meet 

received definitions of OI. 

OI through R&D alliances is a ‘coupled’ mode of OI that combines ‘inbound’ and 

‘outbound’ modes (West, 2014). Knowledge inflows and outflows can occur that connect the 

innovation efforts of the partner firms, and partners can also co-create innovations. Knowledge 
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flows in R&D alliances may or may not be restricted (e.g., by contract), and they can be 

pecuniary (e.g., through licensing) or nonpecuniary (Dahlander & Gann, 2010). Clearly, not all 

OI involves R&D alliances. R&D alliances constitute just one among other possible practices 

through which firms can engage in OI (e.g., Chesbrough & Brunswicker, 2014). 

Methodology and Sample 

To examine available empirical research on R&D alliances, we began with twelve leading 

journals spanning management (Academy of Management Journal, Administrative Science 

Quarterly, Journal of Management, Journal of Management Studies, Management Science, 

Organization Science, Strategic Management Journal), innovation (Industrial and Corporate 

Change, Journal of Product Innovation Management, Research Policy), and entrepreneurship 

(Journal of Business Venturing, Strategic Entrepreneurship Journal). In the spirit of Ryan-

Charleton, Gnyawali, and Oliveira (2022), we used Scopus to identify articles in these journals 

until 2021 inclusive that contained at least one alliance-related word (alliance, collaborat*, 

contractual agreement, cooperat*, joint venture, partner*) and one innovation-related word 

(innovat*, inventi*, knowledge transfer, knowledge flow, new product, R&D, technolog*) in 

their title, abstract, and/or keywords. 

After removing duplicates and one retracted article, our search generated 1,472 articles. We 

read all abstracts, examined a subset of 441 full articles, and retained the 240 articles offering 

empirical studies of R&D alliances. We excluded articles in which the meaning of collaboration 

was ambiguous, and ones exclusively focusing on informal ties, collaborations with other actors 

(e.g., universities), joint patenting, licensing, and/or supply-chain agreements. Finally, we cross-

checked our selection against a list of roughly 40 scholars we expected to be represented. This 
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supplied 13 other relevant articles. The final sample contains 253 articles published in the twelve 

journals from 1990 to 2021.2 

For each article, we coded dependent and independent variables, and whether and how it 

covers other OI practices, meaning other kinds of externally focused activities (e.g., acquisitions, 

licensing, propinquity/informal networking), or collaborations with organizations other than 

alliance partners (e.g., laboratories, public research organizations, universities). We also coded 

mentions of the words “open innovation.” 

By four-year period, Figure 14.1 shows the total number of articles, the number of articles 

covering multiple OI practices, and the number of articles mentioning “open innovation.” First, 

scholarly interest in R&D alliances increased over time and the number of articles has averaged 

around 11 annually since 2006. About half the articles were published in just two of the twelve 

journals: Research Policy (N = 71) and the Strategic Management Journal (N = 52). Second, 

almost half the articles cover at least one OI practice beyond R&D alliances, and such broader 

coverage occurred since 1990. Third, “open innovation” first appears in Laursen and Salter 

(2006), soon following Chesbrough (2003). Since 2014, the term has appeared in over 35% of 

the articles. Almost 65% of the 44 articles referencing “open innovation” appeared in Research 

Policy (N = 17) and the Journal of Product Innovation Management (N = 11). Interestingly, four 

in five articles mentioning “open innovation” cover multiple OI practices, versus two in five 

among the others. 

<Insert Figure 14.1 near here> 

Review: Three Major Themes 

Figure 14.2 shows the organizing framework that structures our review, with at its basis the 

two core themes of antecedents and consequences of R&D alliances and their characteristics. A 
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third theme concerns the study of R&D alliances alongside other OI practices. Figure 14.3 shows 

a Venn diagram counting numbers of articles across themes. Similar proportions of articles in 

Themes (1) and (2) intersect with Theme (3), and Theme (3) fully intersects with Themes (1) and 

(2). Some articles overlap between Themes (1) and (2) (e.g., Hagedoorn & Schakenraad, 1994) 

or across all themes (e.g., Powell, Koput, & Smith-Doerr, 1996). In the three subsections that 

follow, we consider each major theme in turn. While we aim for the review to be exhaustive in 

capturing the literature, we inevitably can only draw selected examples from the 253 articles. 

<Insert Figures 14.2 and 14.3 near here> 

(1) Antecedents → R&D Alliances 

 The first major theme in the literature (N = 116 articles) centers on why R&D alliances are 

formed (N = 71), and why the formed alliances—individually or collectively—have the 

characteristics that they do (N = 52). Antecedents are typically one or multiple factors at or 

across the macro, firm, and dyad levels. 

Articles in a first subtheme ask, why are R&D alliances formed? Using different 

antecedents, such articles mostly imply that alliances form through greater awareness of potential 

partners, and where information asymmetries are smaller and anticipated learning benefits 

greater. At the macro level, articles trace alliance formation to factors like an industry’s R&D 

intensity (Hagedoorn, 1993) or the stage of the industry life cycle (Hipp, 2021). At the firm level, 

scholars connect alliance formations to antecedents like a firm’s absorptive capacity (Estrada, De 

La Fuente, & Martín-Cruz, 2010); the scale and characteristics of its resource base (Ahuja, 

2000b; Stuart, 1998); the connections, experience, reputation, and status of the firm’s founders 

(Stern, Dukerich, & Zajac, 2014), scientists (Luo, Koput, & Powell, 2009), and top management 

team (Li, 2013); its product development stage (Banerjee & Siebert, 2017); or recent 
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performance (Tyler & Caner, 2016). At the dyad level, alliance formation has been attributed to 

antecedents like geographic proximity (Reuer & Lahiri, 2014), similarity of knowledge bases 

(Rothaermel & Boeker, 2008), or embeddedness in ties to common third parties (Reuer & 

Devarakonda, 2017). 

 Articles in a second subtheme ask, why do formed R&D alliances—individually or 

collectively—have the characteristics that they do? Substantively, most articles focus on 

understanding what the alliance activities are, who the partners are, and how alliances are 

organized. For example, articles commonly predict the governance choice, scope of activities, 

task interdependence, or contractual clauses in an alliance (Lioukas & Reuer, 2020; Oxley & 

Sampson, 2004; Ryall & Sampson, 2009; Ryu, McCann, & Reuer, 2018); or the kinds of partners 

and resources involved in a firm’s (portfolio of) alliances (Asgari, Singh, & Mitchell, 2017; 

Kavusan & Frankort, 2019; Palomeras & Wehrheim, 2021). Collectively, such articles suggest 

that the need for cooperation and coordination, and/or the search for synergies, frequently 

determine R&D alliance characteristics. Tangential to the firm- and dyad-level foci in the OI 

literature, some others ask how characteristics of whole alliance networks differ across industries 

(Rosenkopf & Schilling, 2007) and over time (Gilsing, Cloodt, & Roijakkers, 2016), on the idea 

that macrostructure can shape innovation (Schilling & Phelps, 2007). 

Several articles under either subtheme treat R&D alliances as antecedent and consequence, 

either because prior alliances and their characteristics influence the formation and characteristics 

of new alliances (Belderbos, Gilsing, & Lokshin, 2012; Lee, Hoetker, & Qualls, 2015), or 

because focal alliance characteristics condition one another (Li et al., 2008; Oxley & Sampson, 

2004). Overall, Theme (1) is critical to understand how alliances and their characteristics 

emerge, yet it remains silent on their consequences, a question addressed under Theme (2). 
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(2) R&D Alliances → Consequences 

 The second major theme, and the largest body of work (N = 149, or 59%), focuses on the 

consequences of R&D alliances at the dyad or firm levels. Some such articles study attitudinal or 

behavioral consequences (N = 13), yet most study performance consequences (N = 136). As 

noted, however, the formation and characteristics of new R&D alliances may depend on prior 

alliances. Thus, behavioral consequences have received some broader attention. 

A first subtheme, on attitudinal and behavioral consequences, uncovers some possible 

transmission channels through which R&D alliances influence performance. It focuses on such 

dyadic outcomes as whether partners cospecialize their technological activities (Kavusan, 

Noorderhaven, & Duysters, 2016), levels of trust and conflict in an alliance (Davis, 2016), or 

competitive aggressiveness towards a partner (Cui, Yang, & Vertinsky, 2018). At the firm level, 

it examines outcomes such as R&D intensity (Colombo & Garrone, 1996), the establishment of 

internal collaborations among a firm’s scientists (Howard et al., 2016), or the speed with which 

corporate projects transfer results to business units (Du et al., 2014). 

A second subtheme focuses directly on performance consequences. Some articles connect 

R&D alliances and their characteristics to outcomes like project progression, malfunctioning, 

completion, or termination (Choi, 2020; Hoang & Rothaermel, 2005, 2010; Lokshin, Hagedoorn, 

& Letterie, 2011). More frequently, and central to prevailing OI research, articles link R&D 

alliances to interfirm knowledge flows (Devarakonda & Reuer, 2018; Frankort, Hagedoorn, & 

Letterie, 2012; Lane & Lubatkin, 1998; Mowery, Oxley, & Silverman, 1996; Oxley & Wada, 

2009); to the number, diversity, and radicalness of technological innovations (Ahuja, 2000a; 

Balachandran & Hernandez, 2018; Hohberger, Kruger, & Almeida, 2020; Nooteboom et al., 

2007; Phelps, 2010; Schilling, 2015); to the development, approval, launch, or success of new 
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products (Deeds & Hill, 1996; Laursen & Salter, 2006; Soh, 2003; Talay, Seggie, & Cavusgil, 

2009; Wuyts & Dutta, 2014); and to the degree to which knowledge inflows enable new product 

development (Frankort, 2016). Collectively, this large evidence base implies that R&D alliances 

predict knowledge flows and innovation, and more so when alliance characteristics enable 

requisite cooperation, coordination, and/or resource synergies. 

Various articles link R&D alliances to financial performance, sometimes as a second-order 

consequence of knowledge flows and/or innovation (Belderbos, Carree, & Lokshin, 2004; 

Hagedoorn & Schakenraad, 1994; Powell et al., 1996). Yet many other such studies are less 

central to the domain of OI research, for example, when the proposed primary role of R&D 

alliances is not to stimulate knowledge flows and innovation so much as to resolve information 

asymmetries (Stuart, Hoang, & Hybels, 1999) or manage competitive intensity (Oxley, Sampson, 

& Silverman, 2009; Silverman & Baum, 2002). 

(3) R&D Alliances and Other OI Practices 

 The third major theme, which is reflected in some form in almost half the articles (N = 119), 

concerns the analysis of R&D alliances alongside at least one other OI practice. A first 

subtheme, covering the overwhelming majority among these articles (N = 91, or 76%), explicitly 

or implicitly treats R&D alliances and other OI practices as separate choices with independent 

effects on performance. In the margin, such effects may be different or, by assumption, identical. 

Indeed, one typical such kind of study models performance as an additive function of numbers of 

R&D alliances and one or multiple other OI practices, so that marginal effects can differ across 

practices (Al-Laham, Tzabbar, & Amburgey, 2011; Baum, Calabrese, & Silverman, 2000; 

Haeussler, Patzelt, & Zahra, 2012; Hohberger, Almeida, & Parada, 2015). For example, Baum et 
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al. (2000) show how R&D alliances can have performance effects distinct from alliances with 

universities, government labs, or research institutes, among others. 

On the assumption that the number of OI practices matters more than their distinctions, 

another typical such kind of study instead models performance as a function of composite 

measures of OI practices (Laursen & Salter, 2006; Powell et al., 1996; Tsinopoulos, Yan, & 

Sousa, 2019; van de Vrande, 2013). This approach is distinct by essentially constraining to 

identity the marginal performance contributions of different practices. For example, Laursen and 

Salter (2006) show how a firm’s number of formal external knowledge links can influence 

innovation performance, irrespective of which specific types of organizations (e.g., firms, 

consultants, labs, universities) the firm’s collaboration portfolio comprises.3 

 A smaller number of articles (N = 28) instead treat R&D alliances and other OI practices as 

related, though in two distinct ways. On the one hand, a second subtheme (N = 10) treats the 

practices as alternative choices—i.e., as mutually exclusive ways to govern an R&D transaction, 

so that choosing one precludes choosing another. For example, such articles pit the choice of an 

alliance against an acquisition (Vanhaverbeke, Duysters, & Noorderhaven, 2002), or a non-

equity alliance against CVC investment, a minority holding, a joint venture, or an M&A (van de 

Vrande, Vanhaverbeke, & Duysters, 2009). All such articles portray OI practices as 

alternatives—similar to the choice between non-equity and equity-based R&D alliances (e.g., 

Oxley & Sampson, 2004). Though none examine performance implications, rich theory and an 

empirical base exist on the implications of governance choice within the domain of R&D 

alliances (e.g., Devarakonda & Reuer, 2018; Sampson, 2007). 

 On the other hand, however, a third and final subtheme (N = 20) conceptualizes and models 

R&D alliances and other OI practices as interdependent choices, on the idea that different 
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practices can interact to complement or substitute one another. Complementarities may exist 

where engagement in one OI practice, contemporaneously or subsequently, enhances the 

marginal value of the outputs of another OI practice. For example, Stuart, Ozdemir, and Ding 

(2007) argue that the larger and better stock of intellectual property of biotech firms maintaining 

more upstream agreements with universities leads such firms to enter more downstream R&D 

alliances with pharma firms. Complementarities may also exist where one OI practice helps a 

firm identify and pursue productive opportunities for engaging in another OI practice. For 

example, Wagner and Goossen (2018) show that hiring R&D scientists from a competitor may 

increase the likelihood that a firm subsequently forms an R&D alliance with that competitor. In 

contrast, substitution may occur when one OI practice draws away resources elsewhere, or when 

different practices are equifinal, so that the existence of one eliminates the need for another (e.g., 

Belderbos, Jacob, & Lokshin, 2018). 

Empirically, most articles under this final subtheme examine whether the existence of one 

OI practice is associated with a greater or lesser likelihood that another will also exist or come 

into being (Hsu, 2006; Ozmel, Reuer, & Gulati, 2013; Stuart et al., 2007; Wagner & Goossen, 

2018). In such studies, scholars assume that firms tend towards choices that are in the interest of 

performance. Thus, they infer the nature of interdependencies among practices from revealed 

preferences—specifically, from a positive or negative correlation between practices. Only a 

handful of articles directly examine interactions between R&D alliances and other OI practices 

in their effects on performance (Belderbos et al., 2018; Schmiedeberg, 2008; Whittington, Owen-

Smith, & Powell, 2009). Yet only such studies of performance consequences permit direct 

inferences regarding the nature of the interdependencies among OI practices. 
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Synthesis and Opportunities 

 Table 14.1 synthesizes our review. The core of the R&D alliance literature—Themes (1) and 

(2)—is rich and fairly balanced, by dividing its attention between the two themes. Theme (3)—

on R&D alliances and other OI practices—also features in almost half the sample, though it 

largely treats R&D alliances and other OI practices as separate choices with independent effects. 

That most studies do not consider relations across practices does not mean such relations do not 

exist, or that knowledge of their presence or absence is superfluous. Moreover, where the 

literature does treat R&D alliances and other OI practices as related, the focus has 

overwhelmingly been on firms’ decisions rather than the performance consequences of such 

decisions. 

<Insert Table 14.1 near here> 

Overall, our structured review implies that the R&D alliance literature has yet to 

convincingly translate its longstanding focus on other OI practices (Figure 14.1) into practical 

and systematic insights regarding interdependencies with such various practices. We believe 

herein lie the greatest opportunities for bringing the traditions of research on R&D alliances and 

OI further into alignment. Specifically, we propose the need for a greater focus on the productive 

and counterproductive interdependencies between R&D alliances and other OI practices. 

Consider a few examples: Are firms with ties to universities and research institutes (e.g., through 

an innovation center), or ones that engage in crowdsourcing or outsourcing to contract R&D 

providers, more effective at leveraging the fruits of their R&D alliances? Do professional 

communities or industry events permit firms to find more suitable R&D alliance partners? Or 

would such forums stand in the way of a more objective appraisal of potential partnering 

alternatives? Are spinoffs particularly (in)effective in firms with or without prior R&D alliances 
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in the spawn’s knowledge domain? And when would R&D alliances with spawns be more or less 

effective than such alliances with other firms? Given available data and the econometric methods 

in use among R&D alliance and OI scholars, we believe pursuing an agenda along questions 

such as these is eminently doable. 

What are the necessary ingredients for the pursuit of this agenda? First, if the research is to 

inform practice, then it must treat interactions between R&D alliances and other OI practices as 

independent variables, and performance consequences as the dependent variables, as in articles 

like Belderbos et al. (2018) and Whittington et al. (2009). Of course, studies of the choices that 

firms make remain critical and are fundamental for establishing how (coalitions of) decision 

makers think. Yet only studies of subsequent outcomes can help establish normative rules and 

generate practical advice regarding how they should think. 

Second, if the research is to be systematic, then it should examine all plausible interactions 

between (kinds of) R&D alliances and other OI practices. The above examples of questions 

merely scratch the surface. A systematic approach requires a clear definition of OI, and of 

particular importance would be a taxonomy of the kinds of external relations and kinds of 

external sources and/or targets that would constitute an OI practice. Much as we began by 

defining what is an R&D alliance, the OI literature can benefit from clear and shared definitions, 

and we are encouraged to witness ongoing initiatives to this end (AUTHOR/S, CHAPTER#/s). 

Even at the intersection of closely related literatures, building a cumulative evidence base is 

possible only with sharp conceptual distinctions, and clear boundaries between the relevant and 

irrelevant. 

What will be the value of pursuing a more systematic research agenda focused on productive 

and counterproductive interdependencies between R&D alliances and other OI practices? First, it 
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will enrich the R&D alliance literature by helping demarcate precise, and possibly novel, 

boundary conditions on the productive contributions and optimal design of R&D alliances in the 

innovation process. Establishing such boundary conditions is necessary to inform practice 

regarding when R&D alliances would add value and, critically, when they might not. Moreover, 

some OI practices may not (always) interact with R&D alliances and any such instances are 

themselves worth documenting. 

Second, pursuit of such an agenda will contribute to the OI literature by clarifying the 

specific role of R&D alliances as one among multiple OI activities in the firm’s business model. 

The latter is an area of longstanding interest in the OI literature (e.g., Chesbrough, 2003; West & 

Bogers, 2017). Specifically, it will expand insight into when and how R&D alliances are 

interdependent with which other OI practices, and when these interactions imply 

complementarity or substitution. Through the lens of business models as systems of 

interdependent activities (e.g., Zott & Amit, 2010), a greater understanding of interdependencies 

among OI practices can help firms design better business models. It can guide their decisions 

regarding in which practices to engage, and which ones to connect or separate. 

Conclusion 

 We documented a rich literature on the OI practice of R&D alliances. It is fairly balanced 

between the antecedents and consequences of alliances and their characteristics. Yet though 

almost half the articles also consider other OI practices, important questions remain regarding 

possible interdependencies between R&D alliances and such other practices in their effects on 

performance. Various productive opportunities to examine such interdependencies deserve 

scholarly attention. 
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Notes 
 

1 We thank Jean-Pascal Gond for advice on our review methodology. We also thank Joel West, 

an anonymous reviewer, and participants in the Berkeley Open Innovation Seminar for critical 

questions and suggestions. 
2 A complete list of all 253 articles is available from the authors. 
3 Under this subtheme, studies of relationship formation (rather than performance) can also be 

categorized by whether they use separate (e.g., Kapoor & McGrath, 2014) or composite (e.g., 

Laursen & Salter, 2014) indicators to measure multiple OI practices. 
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Figure 14.1: Sampled Articles over Time 
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Figure 14.2: Organizing Framework 
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Figure 14.3: Venn Diagram of Themes in the Literature 
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Table 14.1: Review Synthesis 

Themes and Subthemes 
Number of 

Articlesa 
Summary of Predominant Findings 

(1) Antecedents → R&D alliances 116  

Formation 71 R&D alliances tend to form through greater awareness of 

potential partners, and where information asymmetries are 

smaller and anticipated learning benefits greater. 

   

Characteristics 52 The need for cooperation and coordination, and/or the search 

for resource synergies, frequently determine R&D alliance 

characteristics. 

(2) R&D alliances → Consequences 149  

Attitudinal/behavioral consequences 13 R&D alliances have attitudinal and behavioral consequences, 

which are possible transmission channels towards 

performance. 

   

Performance consequences 136 R&D alliances predict knowledge flows and innovation, and 

more so when their characteristics enable requisite 

cooperation, coordination, and/or resource synergies. 

(3) R&D alliances and other OI practices 119  

...as separate choices with independent effects 91 R&D alliances and other OI practices reflect separate choices 

with independent effects on performance—effects which in 

the margin may be different or, by assumption, identical. 

   

...as alternative choices 10 At the level of a transaction, R&D alliances and other OI 

practices can be mutually exclusive ways to govern that 

transaction. 

   

...as interdependent choices 20 R&D alliances and other OI practices can interact to 

complement or substitute one another. Complementarities 
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may exist where engagement in one OI practice enhances the 

marginal value of the outputs of another, or where one OI 

practice helps a firm identify and pursue productive 

opportunities for engaging in another. Substitution may exist 

where one OI practice draws resources away elsewhere, or 

where different practices are equifinal. 

a. N = 253. Totals for themes and subthemes exceed our sample size because various articles are classified under multiple 

themes or subthemes (see Figure 14.3). 

 


