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CHAPTER 1

 Introduction

This chapter introduces innovation intermediaries in the context of technology transfer 
processes, and presents the research question and motivation of this dissertation. 

Knowledge generated by university research does not passively spill over to the market. 
Hence, innovation intermediaries, defined as organizations that act as agents or brokers 
in any aspect of the innovation process between two or more parties, play an increasingly 

important role in technology transfer processes. Yet, a high level of dissatisfaction with 
actual outcomes relative to expectations has been reported, and many intermediaries are 

not successful. Two main components are key to intermediary effectiveness, but have thus 
far received little attention in the literature: (1) organizational design and (2) alliance 
formation capabilities. The research motivations and questions are related to these two 

main components.
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1.1 Background and research question

Knowledge generated by university research is key for new products, services and 
solutions because it can benefit people and society at large. As Gulbranson and Audretsch 
(2008, p. 250) state: “Knowledge has emerged as a crucial source of employment and 
economic growth in the global economy because it is the basis for innovation”. Next 
to investments by private firms in research and development (R&D), investments in 
research and education at universities are a crucial source of knowledge and innovation 
(Laursen and Salter, 2004; Salter and Martin, 2001). Important for universities in the 
United States (US) and later in the European Union (EU) was US Senator Birch Bayh’s 
observation, about three decades ago, that investments in university research do not 
automatically spill over to generate innovative activity and economic growth: “What 
sense does it make to spend billions of dollars each year on government supported 
research and then prevent new developments from benefiting the American people 
because of dumb bureaucratic red tape?”1. Similarly, the European Commission (EC) 
observed in the 1990s that investments in university research do not automatically spill 
over to generate innovative activity and economic growth: 

“One of EU’s major weaknesses lies in its inferiority in terms of transforming the 
results of technological research and skills into innovations and competitive 
advantages” (European Commission, 2007, 1995). 

 So, if knowledge generated by universities does not passively spill over into 
commercialization processes, additional mechanisms are required to facilitate this 
process of transforming knowledge into innovations (i.e. the technology transfer 
process). An innovation intermediary, defined as “an organization that acts as an agent 
or broker in any aspect of the innovation process between two or more parties”, plays an 
increasingly important role in technology transfer processes (Howells, 2006). Because 
innovation intermediaries (hereafter: intermediaries) can offer tailored resources and sit 
at the intersection of many firms, organizations and industries, they are especially suited 
for linking researchers and companies (Hallen et al., 2014; Zhang and Li, 2010). 
 A large variety in types of intermediaries has been reported (Colombo et al., 2015; 
Goldfarb and Henrekson, 2003). Examples are research centers, proof of concept 
centers and university incubators. Even within a particular kind of intermediary, variety 
has been observed in goals, the use of resource, types of partners involved and models 
for collaboration (Howells, 2006). In this dissertation, we focus on intermediaries which 
primary goal is to transfer basic and applied university knowledge to the marketplace 
(hence commercializing, or exploiting this knowledge), and which therefore connect 

1 Statement by Birch Bayh, April 13, 1980, on the approval of S. 414 (Bayh-Dole) by the U.S. Senate on a 
91–94 vote, cited from AUTM (2004, p. 16).
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researchers with industry through multilateral alliances consisting of (public) research 
institutions, universities and industry2. In recent years, researchers, policy makers and 
managers have given more attention to this type of intermediary (Bruneel et al., 2010; 
Landry et al., 2013; Lopez-Vega et al., 2016; Sampson, 2007). We address this type of 
intermediary as collaborations between many different partners are found to be more 
successful than collaborations where only a single type of partner is involved (Baum 
et al., 2000; Jiang et al., 2010), while performance issues of intermediaries have been 
reported (e.g. Klerkx and Leeuwis, 2008) and a relative lack of understanding of such 
organizations remains.
 Prior studies of intermediaries have served to develop an understanding of 
how intermediaries function, while paying less attention to factors affecting their 
performance. Early work highlighted the presence and general role of intermediaries 
in technology transfer (Shohet and Prevezer, 1996; Wigand and Frankwick, 1989). 
Building on these insights, other studies have offered typologies to distinguish between 
different intermediary roles and strategies (Colombo et al., 2015; Hargadon, 1998; 
Howells, 2006; Katzy et al., 2013; Lopez-Vega and Vanhaverbeke, 2010). In parallel, 
others scholars explained intermediary functioning by drawing on various theoretical 
lenses. For example, intermediaries were discussed in frameworks of network theory 
(Hargadon and Sutton, 1997), relational embeddedness (Sleptsov et al., 2013) and 
resource dependency theory (Hallen et al., 2014; Xia et al., 2016). Apart from framing 
intermediaries in contemporary theories, several scholars studied intermediaries in 
specific contexts, like the food industry (Klerkx and Leeuwis, 2008), financial industry 
(Cumming et al., 2008) or in relation to SMEs (Gredel et al., 2012; Lee et al., 2010). 
Recent work started addressing performance implications, focusing on the value 
for the beneficiaries of intermediaries (Zhang and Li, 2010) and the added value of 
intermediaries for new product development processes (Tran et al., 2011). 
 We can learn from these studies that intermediaries have become increasingly 
important for technology transfer, but a high level of dissatisfaction with actual outcomes 
relative to expectations has been reported, and many are not successful (Siegel et al., 
2008). While public funding for intermediaries is generally justified on the basis of 
arguments concerning market failure or social economy, justification for intermediaries 
often rests on assumptions, rather than their proven effectiveness (Klerkx and Leeuwis, 
2008). Although it is difficult to identify precise failure rates (cf. Dalziel, 2010), 
Anderson and colleagues (2007) showed that technology transfer practices which 
involve intermediaries are considered inefficient in 47 out of 54 American universities. 
In addition, small and medium sized enterprises (SMEs) face difficulties connecting to 
intermediaries, as for them the knowledge at the centre of collaborations is generally new 
and they possess little or no experience with advancing this type of basic knowledge into 

2 While for these intermediaries technology transfer might be their primary goal, they “often provide other 
services within an innovation system too, for example testing or training work” (Howells, 2006, p. 725).
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a viable prototype product or new process (European Commission, 2007; Rothaermel 
and Deeds, 2006; Spithoven et al., 2012). While intermediaries can thus fulfil a bridging 
function in linking SMEs to researchers and other industrial organizations, intermediaries 
face difficulties in attracting SMEs, discouraging the transfer of scientific knowledge.
Several factors have been discussed in the light of limited effectiveness of intermediaries. 
The main factors are the design of the intermediary organization (Debackere and 
Veugelers, 2005; Winch and Courtney, 2007), inherent tensions between academic and 
commercial demands (Huyghe et al., 2014; Siegel et al., 2007), stakeholder pressures 
(Klerkx and Leeuwis, 2008), complexity experienced by intermediaries (Bercovitz and 
Feldman, 2006; Bradley et al., 2013) and difficulties in forming and sustaining alliances 
(Rothaermel and Boeker, 2008). 
 Two of these components that are key to intermediary effectiveness but have received 
little attention in the literature entail (1) organizational design and (2) alliance formation 
capabilities (Bozeman et al., 2015, p. 36; Howells, 2006). First, organizational design3 
pertains to core elements of the organization, such as systems of control, that are integral 
to the way the organization operates (Jermier, 1998; Romanelli and Tushman, 1994). 
Control systems need to fit the environment of the organization (Siggelkow, 2002). This 
suggests that, for intermediaries, the context and characteristics of technology transfer 
processes are highly relevant for setting up intermediaries’ control systems. 
 Technology transfer processes are characterized by multilateral relationships, 
dispersed locations, and sudden changes (e.g. in regulations), all of which give rise to 
complexity (Bradley et al., 2013; Debackere and Veugelers, 2005). To achieve their 
goals, intermediaries are therefore required to adopt control systems that enable them 
to cope with such complexity. Yet, control mechanisms should be carefully developed as 
to not increase complexity over time. Prior research implicitly assumes the relationship 
between control and complexity (e.g. Garud et al., 2011), yet systematic evidence of 
how both elements exert influence on each other and affect organizational performance 
has yet to be established. Hence, understanding how the relationship between control 
and complexity unfolds is key in setting up control systems that enable intermediaries to 
deal with technology transfer processes and produce outcomes as intended.
 The second main component, the ability to form alliances, is at the core of the role that 
intermediaries should and want to play (Howells, 2006). The first critical steps in alliance 
formation involve the search for potential alliance partners and helping to formalize 
collaboration in terms of negotiations and contractual arrangements (Shohet and 

3 Research on organizational design addresses how organizations can be structured, collect and record 
information, or how they can control behavior to coordinate and motivate (large numbers of) people 
carrying out a diffuse set of interrelated activities, often in different locations (Larsen et al., 2013; 
Siggelkow and Rivkin, 2005). Design, in this context, is not a verb, but a noun. Organizational design also 
differs from ‘design science’, as the latter is concerned with a particular research approach: it links practice 
and theory by providing processes in which key concepts, frameworks and principles are extracted from 
practice, and applied back to create and sustain informed organizational and management practices 
(Romme, 2003; Van Aken and Romme, 2009).
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Prevezer, 1996). Search processes are subject to individuals who are highly constrained 
in terms of obtaining available information, their ability to process information, and their 
time and financial pressures (Simon, 1996, 1969). As a consequence, most innovation 
managers, business developers and other key intermediary agents frequently resort to 
partners they already know or can easily get access to. Existing research shows that 
even if organizations, including intermediaries, know what they are searching for, how to 
engage in search remains problematic (Jeppesen and Lakhani, 2010; Lopez-Vega et al., 
2016).
 Subsequent to initial search processes, during the formalization of an alliance, 
intermediaries are confronted with varying needs from different partners in the same 
collaborative project (Sleptsov et al., 2013; Zhang and Li, 2010). SMEs are relatively 
vulnerable in alliances due to their (limited) available resources (Hillman et al., 2009; 
Katila et al., 2008). As this vulnerability increases their dependence on other alliance 
partners, intermediaries can act as a mechanism to overcome such dependencies (Hallen 
et al., 2014). Yet, many intermediaries are facing difficulties when involving SMEs in their 
programs (Lee et al., 2010). Hence, understanding how and what resources offered by 
an intermediary will impact SMEs is key to forming alliances with them. 
 Both components suggest more insight is needed into how intermediaries can cope 
with organizational design issues and alliance formation processes to improve the success 
of intermediaries in commercializing outputs from university research. This dissertation 
aims to develop new insights in these managerial and alliance formation processes. 
While design of the intermediary organization and alliance formation are, in this 
dissertation, not directly linked to each other, they can be considered as complementary 
elements of intermediary effectiveness. As organizational design and alliance formation 
thus comprise two major components of intermediary effectiveness, the core of this 
dissertation is structured along these themes (see Figure 1.1). 
 Studies of organizational design and alliance formation are also important to broader 
discourses, like the ongoing debate on what has been termed the European Paradox. This 
Paradox is characterized by a strong EU public sector science base coupled to a relatively 
weak R&D performance of European firms (Conti and Gaule, 2011; Dosi et al., 2006; 
European Commission, 2002; Tijssen and van Wijk, 1999). This stream of research often 
points to issues with the interplaying roles of universities, firms and the use of patents. 
Yet, this dissertation addresses fundamental mechanisms in intermediaries aiming to 
resolve the European Paradox. More specifically, we explore the management of control 
and complexity, partner search and understanding SME preferences as avenues for 
understanding the Paradox and technology transfer processes. 
 Findings in this dissertation are also relevant to broader concerns of policy makers in 
establishing rules of thumb for enhancing innovation system performance, specifically in 
public-private cooperation. Often, benchmarking, analyzing best practices and deriving 
policy recommendations are at the heart of their activities. As the main findings of 
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this dissertation are about phenomena and fundamental difficulties in intermediaries 
focusing on technology transfer, they may inform policies aimed at the enhancement of 
public-private cooperation at large.

1.2 Outline of dissertation

This dissertation comprises four further chapters, addressing organizational design in 
complex environments (Chapter 2) and alliance formation (Chapters 3 and 4). Chapter 
5 then presents the study’s conclusions.

1.2.1 Organizational design (Chapter 2)
Chapter 2 addresses the design of control systems in organizations characterized by 
complexity. Ashby (1956) and Weick (1979) developed the notion of ‘complexity 
absorption’ to understand how organizations and their managers seek to match internal 
complexity with the variety and complexity that their front-line workers are exposed 
to when interacting with clients, suppliers and other external actors. In other words, 
organizations are required to match internal complexity with the complexity of their 
environments.
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The environment of intermediaries focusing on technology transfer involves multilateral 
relationships, stakeholders that operate from dispersed locations, and sudden changes 
(e.g. in regulations), all giving rise to complexity (Bradley et al., 2013; Debackere 
and Veugelers, 2005). Indeed, recent literature reviews on technology transfer show 
the asynchrony between assumptions in the literature and experiences in technology 



19

Introduction

transfer processes in practice. Bradley and associates (2013) argue that a linear model of 
technology transfer is no longer sufficient, or perhaps even no longer relevant, to account 
for the nuances, twists and turns of the technology transfer process that characterize the 
ongoing commercialization activities of universities. Hence, intermediaries representing 
or bridging relationships between academic centers and elsewhere encounter internal 
complexity in order to operate in their complex environments. As controls are integral to 
the way organizations operate (Jermier, 1998; Romanelli and Tushman, 1994), control 
systems should fit the internal complexity of the organization (Siggelkow, 2002). 
 Complexity can be defined as an emergent process that produces system-level 
order, driven by the behavior of and repeated interactions between lower level system 
components without intervention by a central controller (Chiles et al., 2004). Complexity 
thus arises from the variety of components that make up a (social) system and the 
relationships between them (see e.g. Boisot and Child, 1999). Managers continuously 
make decisions aiming to adjust and steer the organization toward its goals. Yet in this 
process they face complexity: paths that were expected to evolve linearly suddenly 
change, organizational outcomes are uncertain and individuals constantly adjust their 
behavior to the feedback of others (Lichtenstein, 2000). In attempts to cope with such 
complexity, managers resort to control mechanisms as a means to steer individuals, and 
eventually the organizations, toward its goals (Ethiraj and Levinthal, 2004a).
 Control theory assumes relationships to be stable and any changes to be incremental 
(Gemmill and Smith, 1985; Simon, 1955, 1991). By contrast, complexity theory starts 
from a process view, to explain how order emerges from the actions of agents that 
continuously adapt to feedback about actions of others (Brown and Eisenhardt, 1997). 
Due to unstable relationships and sudden changes, controls may not only produce 
intended outcomes, but also produce emergent and unintended side-effects (Child, 
1973; Das and Teng, 1998; Hofstede, 1978; Sitkin et al., 2010). These side-effects can 
increase complexity experienced by individuals and groups (Garud et al., 2011; Kirsch, 
1996; Marginson, 2002; Tiwana and Keil, 2007). In turn, complexity also appears to 
influence the managerial decision to adopt a specific control approach, as shown by 
Cardinal and colleagues (2004) and theorized by Ouchi (1979) and Walsh and Seward 
(1990). Although these earlier studies implicitly assume the connection between 
control and complexity, systematic evidence of how both elements exert influence on 
each other and affect organizational performance over time has yet to be established. 
Presented in Chapter 2, we thus studied how and why the connection between control 
and complexity evolves over time.
 This research draws on a qualitative process study, utilizing various kinds of data 
from a newly created European intermediary consisting of a head office and six offices 
distributed across Europe. We explore how managers at different levels introduce controls 
in response to complexity, and trace how these controls interact with complexity over 
time. These processes are mapped in a causal loop diagram. The results of this study 
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provide insight in reinforcing feedback loops between organizational complexity and 
control, and ways to escape these loops. We demonstrate that unintentionally created 
complexity can be countered through interventions that activate so-called balancing 
feedback loops. In addition, the causal loop diagram (CLD) developed in this study serves 
to explain why managers often continue to implement controls that promote complexity, 
that is, when reinforcing loops prevail without being contained and corrected by any 
balancing feedback. 
 Chapter 2 makes several key contributions to the literature on control and complexity. 
First, we show how input, behavior and output controls relate to different types of 
complexity, thereby proving the existence of reinforcing loops. We observe that 
reinforcing loops are, without managerial intent, being channeled through regulative, 
manifest and temporal complexity, which in turn reduces performance (goal 
achievement) and increases the need perceived by top managers to introduce controls 
that further increase complexity. Here, our study contributes to the literature on the 
interplay between control and complexity by dissecting the main interdependencies in a 
causal loop diagram. 
 Second, this CLD serves to generate a list of explanations of why managers keep 
selecting controls that promote unintended complexity (i.e. ‘fixes that fail’). We identified 
a set of reasons, three of which are in line with those identified by Wolstenholme (2003) 
and four novel reasons compared to prior research, for example the lack of feedback 
from those exposed to (new) controls.

1.2.2 Alliance formation (Chapters 3 and 4)
Chapters 3 and 4 address the main goal of innovation intermediaries encouraging 
technology transfer: alliance formation. In particular, these chapters of the dissertation 
address the identification of potential alliance partners through search processes and 
formalizing the involvement of alliance partners and the actual partnership formations 
between them.
 Alliances are voluntary arrangements between firms to exchange and share knowledge 
as well as resources with the intent of developing processes, products, or services (Gulati, 
1998). Hence, as a means to find new knowledge, alliances are an important strategic tool 
for innovation (Rosenkopf and Almeida, 2003). Decisions regarding alliance formation 
have important impacts on the extent to which partners reap benefits, and hence on the 
overall alliance outcomes (Lavie et al., 2010; Saxton, 1997).
 Existing research concerning the formation of alliances has primarily focused on 
partner selection to explain why and how firms choose certain partners over others. 
These studies have shown that access to resources is an important driver of partner 
selection (e.g. Teng, 2007). Furthermore, partner characteristics like reputation, prior 
alliance experience, network embeddedness and resource dependency determine the 
likelihood of alliance formation. 
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The dependency on other partners is an important and prevalent topic in the area 
of alliance partners and alliance formation. While enjoying access to their partners’ 
technological assets, firms in R&D alliances place their own valuable technological assets 
at risk of appropriation (Li et al., 2008). Especially low power firms like SMEs risk (miss)
appropriation by other firms due to power loss in the alliance, for example as a result 
of limited access to alternative resources outside the alliance (Casciaro and Piskorski, 
2005). SMEs thus experience barriers to alliance formation with larger firms (Katila et 
al., 2008). Here, the power of intermediaries can help to mitigate power loss for SMEs 
and increase the likelihood of alliance formation (Hallen et al., 2014). Yet, only small 
numbers of SMEs are involved in alliances facilitated by intermediaries due to difficulties 
in offering resources that attract these SMEs.
 Next to actual alliance formation, the search for suitable partners is problematic, as 
individuals have a dominant tendency to conduct local search only (Helfat, 1994). Search 
is considered local when it refers to partners possessing knowledge that relates to the 
organization’s current knowledge base (cf. Fleming and Sorenson, 2004). A main reason 
for this tendency to search locally is people’s limited cognitive abilities that give rise to 
bounded rational behavior (Simon, 1991). Prior studies show that most mechanisms to 
overcome local search, for instance alliances and inventors’ mobility, require substantial 
adaptations to organizational design or require large resource investments (West and 
Bogers, 2014). The search for partners, in order to ensure access to (a wide variety of) 
knowledge, is an exception (Lakemond et al., 2016). Yet, it remains unclear how firms 
search for partners and how such processes can be systematically improved as to reduce 
the amount of resources spent and overcome the constraints of searching locally only. 
To investigate these issues in the process of alliance formation, Chapters 3 and 4 draw 
on a combination of design science research and explanatory research. In both studies, 
different types of experiments are employed, drawing on different treatments and 
measures. The study reported in Chapter 3 explores how the limits of local search can be 
overcome in a more direct manner and without spending more resources. The results show 
that even many ‘local’ partner options are often unknown and difficult to identify. The 
results also show the development and positive influence of a prototyped tool, serving 
to overcome the cognitive, time, financial and other limitations that lead partner search 
efforts to focus on local options. 
 Chapter 4 explores intermediaries as a distinct defense mechanism, by addressing 
the question which instantiations of this defense mechanism would make SMEs more 
likely to participate in multilateral alliances. The results indicate statistically significant 
differences in how SMEs evaluate alliance opportunities. SMEs are more likely to form 
alliances with intermediaries, large firms and universities (i.e. multilateral alliances) when 
intermediaries: (1) offer resource support to help overcome the SMEs’ resource scarcity; 
(2) offer support for formal contracting; and (3) are transparent with regard to the 
payoff associated with the opportunity, in terms of what the SMEs will receive from the 
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intermediary. However, negative prior alliance experience with large firms reduces the 
likelihood of alliance formation, while also exerting varied effects on the direct effects of 
transparency and resource support. Both chapters make several key contributions to the 
literature on open innovation, alliance formation and opportunity evaluation.
 First, Chapter 3 responds to calls for studying the role of SMEs in open innovation 
settings (van de Vrande et al., 2009b). As SMEs are less likely to patent, the most 
obvious mechanism of partner identification (i.e. via patent databases) is rather difficult 
to use (Rothaermel and Boeker, 2008). In this respect, the design principles developed 
in Chapter 3 may guide the search for partners in any large population of SMEs. This 
study also shows a promising research design in linking the descriptive and explanatory 
nature of academic research to the normative and pragmatic nature of managerial work. 
Through design science research, the development and testing of a (practical) design 
serves to improve practice as well as inform the development of theoretical design 
principles to be used in future research. 
 Chapter 4 contributes to the opportunity evaluation literature by studying the 
perspective of SMEs in the context of alliance opportunities. Prior studies informed by 
the resource-based view found that resource value, rarity, inimitability and the (in)ability 
to substitute are critical in how entrepreneurs evaluate entrepreneurial opportunities in 
general (Haynie et al., 2009; Wood and Williams, 2014). We further explore the role of 
resources by adopting the resource dependence theory investigating the role of power 
imbalance and mutual dependencies in alliance formation between heterogeneous 
partners (i.e. SMEs, intermediary, and large existing organizations).



CHAPTER 2

The interplay between control and complexity: 
A process study*

Managers often deal with complexity by introducing new controls that, in turn, often 
tend to increase complexity. This study explores how this reinforcing process operates 
and how managers can prevent or escape it, by developing a systemic understanding 

of organizational complexity and control. To explore these questions, we develop a 
process view of the interplay between control and complexity, drawing on in-depth data 

of 120 key control decisions from two managerial layers in a newly created European 
organization. The generative mechanisms that differentiate between reinforcing and 

balancing loops in this organizational setting are identified. In addition, we explain why 
managers keep selecting controls that unintentionally promote complexity. Our findings 

have important implications for managers that seek to develop an effective control 
approach in response to complexity.

* Earlier versions of this chapter have been presented at the 2014 Beta TRAIL Conference (Arnhem, The 

Netherlands), 2015 Academy of Management Annual Meeting (Vancouver, BC, Canada), 31st EGOS Colloquium, 

2015 (Athens, Greece) and the VEC seminar 2015 (Aachen, Germany). Authors of this chapter are: Freek 

Meulman, Isabelle Reymen, Ksenia Podoynitsyna and Georges Romme (see Appendix I for more information on 

author contributions).
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2.1 Introduction

Organizational complexity makes life hard for managers, because it involves non-
linear processes and unpredictable outcomes arising from the various components and 
relationships in and around the organizational system they are trying to manage (cf. 
Chiles et al., 2004). As such, complexity can, for example, emerge from unforeseen 
interactions between different managerial levels and geographical locations (Beck and 
Plowman, 2014; Castells, 2011; Siggelkow and Rivkin, 2005). Managers tend to deal 
with this type of (increasing) complexity by introducing new controls that in turn are 
likely to further increase complexity (Cardinal et al., 2004; Child, 1973; Snell, 1992). 
While this reinforcing interplay between complexity and control has been observed in 
many organizations, there is hardly any systematic knowledge on how these reinforcing 
processes operate and how one might prevent or escape them (cf. O’Donnell, 2000). In 
this chapter, we intend to fill this void.
 Prior work in this area demonstrates that organizational controls can produce emergent 
and unintended side-effects that often are highly counterproductive (Child, 1973; Das 
and Teng, 1998; Hofstede, 1978; Sitkin et al., 2010). These side-effects can increase 
complexity experienced by individuals and groups (Garud et al., 2011; Kirsch, 1996; 
Marginson, 2002; Tiwana and Keil, 2007). In turn, complexity also appears to influence 
the managerial decision to adopt a specific control approach, as shown by Cardinal and 
others (2004) and theorized by Ouchi (1979) and Walsh and Seward (1990). Although 
these earlier studies implicitly assume the connection between control and complexity, 
systematic evidence of how control and complexity influence each other and affect 
organizational performance has yet to be established. Analyzing this relationship will 
help us understand the long-term effects of control in complex environments and how 
managers in turn respond to such developments. This chapter thus explores how and 
why the relationship between control and complexity evolves over time.
 Our study adopts an in-depth process lens, drawing on various kinds of data from 
a newly created European organization consisting of a head office and six offices 
distributed across Europe. We explore how managers at different levels introduce controls 
in response to complexity, and trace how these controls interact with complexity over 
time. These processes are mapped in a causal loop diagram (Sterman, 2000).
 As a result, this study develops the theoretical underpinnings of the reinforcing feedback 
loops between organizational complexity and control, and ways to escape these loops. 
In doing so, we demonstrate that unintentionally created complexity can be countered 
through interventions that activate so-called balancing feedback loops. Finally, the causal 
loop diagram developed in this chapter serves to explain why managers often continue 
to implement controls that promote complexity, that is, when the reinforcing loops in 
this diagram prevail without being contained and corrected by any balancing feedback. 
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2.2 Theory

The Interplay between Control and Complexity
Organizational control is typically defined as any process through which managers direct 
attention, or motivate and encourage organizational members, to act in ways desirable to 
achieving the organization’s objectives (Cardinal, 2001; Kirsch, 1996; Ouchi, 1977; Sitkin 
et al., 2010). Cardinal et al. (2010, p. 57) define ‘control mechanisms’, or ‘controls’ in the 
remainder of this chapter, as the “individual, molecular units of organizational control 
(e.g. standards, policies, norms) that are applied in control processes”. Accordingly, 
control systems are configurations of multiple controls, and individual controls are often 
categorized with respect to the specific elements of the organizational transformation 
processes (i.e. inputs, behaviors or outputs) to which these controls are applied (Cardinal 
et al., 2004, p. 4). 
 Managers introduce controls with the intention to improve individual and organizational 
performance. However, employees exposed to organizational controls may experience 
both intended and unintended side-effects over time, the latter possibly being highly 
counterproductive (Child, 1973; Das and Teng, 1998; Hofstede, 1978; Sitkin et al., 
2010). Three strands of literature inform the argument on the interplay between control 
and complexity over time.
 The first strand addresses the consequences of control (Alvesson and Kärreman, 
2007; Singh and Jayanti, 2013; Tiwana and Keil, 2007). Here, managers intentionally 
attempt to influence behavior by motivating and encouraging employees and others to 
act in desired ways (Ferner, 2000). Yet, unintended side-effects of control have been 
identified. Some have argued control may cause deviation from established behavioral 
patterns (Adler and Borys, 1996; March and Simon, 1958; Weick, 1979) and others 
observed that, with too much emphasis on control, a firm may be propelled toward 
failure as a result of self-reinforcing processes fueled by groupthink, misunderstanding, 
or distrust (Pich et al., 2002; Sundaramurthy and Lewis, 2003). In this study, we focus on 
complexity as the focal side-effect of control.
 The second strand explores the antecedents of control choice (e.g. De Jong et al., 2014; 
Filatotchev and Wright, 2011). Complexity is an important antecedent influencing the 
choice and application of controls. For example, Ouchi (1977) argued the predictability 
of organizational processes and employee behavior determine the choice of controls. In 
this respect, Kirsch (1996) and Chen et al. (2009) observed that substantial variety in 
goals and continuous social interactions inform the suitability of either input, behavior 
or output controls. Complex behaviors may also influence the decision to adopt or 
adapt certain controls, because these behaviors can cause performance gaps. Here, 
the bounded rationality of individual managers makes them try out and improve any 
controls in an iterative manner, before any control will work properly (cf. Simon, 1991). 
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In this respect, complexity and double-loop learning affect the managerial choices to 
implement or adapt controls (Argyris and Schön, 1978). 
 A third strand of literature addresses the dynamic relationship between control and 
complexity. For example, Cardinal et al. (2004) showed how an overemphasis on one 
type of control pushes a control system out of balance, subsequently triggering radical 
shifts in the control system; however, their study does not explain what role complexity 
plays in changing controls. In this respect, Garud and Kumaraswamy (2005) studied 
how new controls, in the area of knowledge management, may lead to reinforcing loops 
operating as vicious cycles.
 Overall, these three strands of literature suggest there is a dynamic connection 
between control and complexity. Yet, how and why this dynamic relationship evolves 
over time has hardly been theorized and researched. 

Complexity Theory
The literature reviewed thus far suggests unintended side-effects of control arise from 
emergent processes - in which interaction between actors give rise to unintended 
outcomes at higher levels in and beyond the focal organization (Lichtenstein et al., 
2006). This raises questions about how (carefully crafted) controls can, over time, turn 
out to be unfavorable for performance; and what role complexity plays in (dealing with) 
these unintended side-effects. Complexity theory, with emergence as a central notion, 
offers insight into how unintended effects of controls can arise. As such, complexity 
theory is highly relevant for exploring the control-complexity relationship, because it 
starts from different premises than control theory. Prevailing theories of control assume 
a hierarchical relationship between two (or more) organizational entities, in terms of 
‘principal’ and ‘agent’ (Eisenhardt, 1988; Lassar and Kerr, 1996)4. In complexity theory, 
agents are assumed to be lower-level system entities that are interdependent with 
other agents; moreover, there is no central controller or principal in complexity theory 
(Anderson, 1999; Chiles et al., 2004). Thus, an “agent” is assumed to be a semiautonomous 
entity, which departs from how this term is used elsewhere in management studies 
(Plowman et al., 2007)5. Moreover, control theory assumes relationships to be stable 
and any changes to be incremental (Gemmill and Smith, 1985; Simon, 1991, 1955). By 
contrast, complexity theory starts from a process view, to explain how order emerges 
from the actions of agents that continuously adapt to feedback about actions of others 

4  Most control research assumes that the relationships between principals and agents and between agents 
themselves are set in stone and do not change. This assumption has its origins in agency theory where 
there is a hierarchical relationship between controller and controlee (i.e. a principal and agent) (De Jong 
et al., 2014). This assumption also implies that relationships between controller and controlees are rather 
stable.

5  This principal-agent relationship breaks down in the context of self-managing teams and peer control, 
in which every member of the team can (to some extent) act as a controller and controlee (De Jong et 
al., 2014). Taking this one step further, complexity theory would reinterpret the peers in the team as 
“semiautonomous agents” and can offer a deeper understanding of peer control (De Jong et al., 2014; 
Loughry, 2010; Loughry and Tosi, 2008) as well as self-managing teams.
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(Brown and Eisenhardt, 1997)6. From this perspective, control processes are subject to 
emergence and non-linearity (McKelvey, 2004), assuming fundamental indeterminacy 
and perpetual disequilibrium (Leifer, 1989). 
 Complexity theory also extends existing control theories, by arguing that a manager 
(as one among many other agents) attempts to control processes and outcomes, but 
as other agents (inter)act in unpredictable and non-linear ways, the behavioral patterns 
and outcomes emerging over time may not be in line with those intended. Therefore, 
if one seeks to understand how control and complexity interact over time, complexity 
theory and control theory need to be combined.
 Complexity arises from the variety of components that make up a (social) system and 
the relationships between them (e.g. Boisot and Child, 1999). In adopting this definition, 
we argue that not all components in a system are tangible in nature. Rather, the narrative 
approach suggests many of these components are intangibles such as perceptions, 
experiences, and expectations (Tsoukas, 1998; Tsoukas and Hatch, 2001).
 The typology developed by Garud et al. (2011) involves four types of complexity that 
drive emergent and unpredictable behavior and affect the work of employees. Regulative 
complexity refers to the application of a set of rules or routines that constitute a ‘grammar’ 
governing how elements may be combined or used. This grammar may be understood 
as being more or less complex, especially in terms of its variety (Garud et al., 2011). 
Manifest complexity becomes visible through the propagation of diverse (tangible and 
intangible) artefacts in the organization, such as products, services, people, or buildings. 
The higher the variety in these artefacts is, the harder it may be for employees to make 
sense of this variety (Garud et al., 2011). Relational complexity emerges within a system 
through interacting agents, each of which acts based on local knowledge or rules. 
McKelvey (1999) argues that outcomes of local (inter)actions are unpredictable, which 
in turn makes the entire system also highly unpredictable. Finally, temporal complexity 
arises from the non-linear dynamics of processes driven by time delays and differences in 
rhythms (Brown and Eisenhardt, 1997; Garud et al., 2011). 
 Ashby (1956) and Weick (1979) developed the notion of ‘complexity absorption’ to 
understand how organizations and their managers seek to match internal complexity 
with the variety and complexity that their front-line workers are exposed to when 
interacting with clients, suppliers and other external actors. By analogy, each type of 
complexity developed by Garud et al. (2011) may absorb (the growth of) another type 
of complexity. For example, the growing number of products and services offered by 
a particular business unit (cf. manifest complexity) may be absorbed by splitting the 
existing business unit into several separate units with their own managers, and so forth 
(cf. relational complexity).

6  While control scholars have begun to study the processes of control changes (Brenner and Ambos, 2013; 
Cardinal et al., 2004), thus moving beyond a static view of control (Cardinal et al., 2010), the latter view 
of the principal-agent relationship has prevailed in this body of literature.
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Emergent behavior is the common denominator of regulative, manifest, relational 
and temporal complexity; however, each type of complexity is driven by a unique 
combination of factors from distinct categories. Manifest complexity arises from the 
variety in, for example, types of products, departments and committees, while relational 
complexity arises from the emerging interactions between the various actors that are 
heterogeneous in terms of their visions, stakes, or objectives. The four complexity types 
thus serve to categorize and interpret the large variety of intentions, rules, procedures, 
departments, committees, personal backgrounds and other qualitative constructs (cf. 
Anderson, 1999; Chiles et al., 2004; Plowman et al., 2007) that affect, or are affected 
by, control efforts. In this respect, the different types of control represent the (i.e. input, 
behavioral, output) ‘objects’ of these control efforts (Cardinal et al., 2004).
 Finally, the notions of control and complexity can be conceptually distinguished 
as follows. Control equals rules - such as standards, procedures, or norms - that are 
introduced to accomplish or maximize a desired state (cf. Lange, 2008). Complexity 
arises when agents pursue individual plans based on local knowledge and adapt to 
feedback about their own actions and those of others (cf. Chiles et al., 2004). In other 
words, control involves the actual units (i.e. rules) of organizational control that tend to 
constrain, direct or enable behavior of agents. For instance, a new control may influence 
how agents pursue individual plans and adapt to the actions of others. Thus, regulative 
complexity reflects the variety in types of rules, but, should not be equated with the 
rules themselves. 
 Overall, complexity theory provides a powerful framework for understanding and 
explaining the intended side-effects of control as well as the unintended ones. In 
this chapter, it serves to explore how and why the relationship between control and 
complexity evolves over time.

2.3 Methods
Research Approach and Case Selection
This study adopts a process research approach (Langley, 2007; Langley et al., 2013; Van 
de Ven and Huber, 1990) to develop theory on the dynamic interplay between control 
and complexity. We draw on the case study method, in which theoretical sampling was 
applied to select a case using three selection criteria. First, our case should contain a 
breeding ground for unpredictability, augmenting the manifestation of complex processes 
(Brown and Eisenhardt, 1997). Second, the case should provide the opportunity to 
observe managerial responses to complexity involving control efforts (Pettigrew, 1990). 
The third criterion pertains to the accessibility of all relevant data, some of which (in the 
area of control) may be sensitive and political in nature.
 These criteria led us to select KIC InnoEnergy, a newly created European corporation. 
KIC InnoEnergy, in the remainder of this chapter KIC, is a Knowledge and Innovation 
Community set up with support of the European Institute of Innovation & Technology 
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(EIT). KIC is established as a formal company with 27 shareholders and incorporated as 
a Societas Europaea, headquartered in The Netherlands. As such, KIC is a public-private 
company with (in the first few years) 25 percent of its funding provided by EIT, and all 
other resources provided by the shareholders. KIC began its operations in November 
2010, with a head office in the Netherlands and six offices across eight European 
countries, each led by a team of office managers. The Executive Board (EB) manages the 
organization and the Supervisory Board (SB) governs it. The EB consists of the corporate 
CEO, CFO and COO, as well the (local) CEOs of each office. Each office focuses on three 
main processes: innovation projects, business creation, and education; the latter is 
outside the scope of this study, due to the (mainly outsourced) nature of these activities.
The KIC case serves to explore how managers at different levels introduce and handle 
controls in response to complexity. This case meets the three requirements defined 
earlier. First, it involves an organization with multiple managerial levels and governance 
layers, involving many different actors in joint projects. In addition, KIC is a hybrid 
organization, established and operating at the interface of the private and public sector. 
Hybrid organizational settings offer highly complex arenas, as the organization is 
required to deal with both private and public sector logics, incorporating conflicts and 
tensions when coalitions from both sides attempt to impose the templates they favor 
(Jay, 2013; Pache and Santos, 2013). Furthermore, because the EU supports the KIC, it 
has to comply with strict reporting standards and procedures. Finally, the KIC’s first EB 
had to design and install a control system from scratch, which provides the opportunity 
to observe and analyze how controls are initially formed and subsequently changed in 
response to complexity (e.g. the data include minutes of meetings and detailed decision 
and action lists written at the moment decisions were made). An additional advantage 
of KIC as a newly created organization is the absence of major (historical) legacy issues, 
which would otherwise have complicated the collection and interpretation of data.
 We focus on the first four years in KIC’s development, by studying the processes 
around key decisions. We draw on case data that shed light on decisions in the past 
(covering the period between KIC’s establishment in 2010 and the start of our research 
effort in spring 2013) as well as longitudinal observations of management processes and 
organized events (between spring 2013 and summer 2014). Key decisions were made 
by both top managers in the EB and the management teams at the office, or middle 
management, level, in the remainder of this chapter referred to as ‘office managers’. 
To guide the analysis of all key decisions over time, we perform temporal bracketing 
(Langley, 1999) and differentiate between three developmental phases of KIC. The 
division is based on two key problems that KIC apparently faced. In the first phase from 
November 2010 to December 2011, the key challenge was a lack of market orientation 
in the innovation project proposals. This resulted in several decisions imposing major 
changes in the selection procedures for proposals. Throughout the second phase, covering 
the period January 2012 - December 2012, the EB focused extensively on project quality, 
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monitoring performance and sharing best practices. Meanwhile, several problems related 
to the portfolio of projects became apparent. As a response, office managers developed 
interventions that were meant to affect relational and collaborative issues. In the third 
phase (January 2013 - June 2014), many projects were observed to suffer from a lack of 
involvement of industrial partners, and as a result, office managers took several initiatives 
intended to better connect the industrial partners to KIC projects. Simultaneously, the 
EB continued to initiate and implement process improvements by centralizing project 
governance and extending and tightening audits and related procedures. 

Data Collection
Data was collected through 28 in-depth interviews, direct observation and many archival 
documents. Table 2.1 provides a detailed overview of all collected data.
 Informants and interviews. The informants represented the EB and five different 
offices. At each office, the CEO, (one of the) innovation project manager(s) and the 
business creation manager were interviewed (see Table 2.1). By interviewing three 
types of informants per office, we were likely to offset any bias at the level of individual 
informants. One of the six offices did not grant access, but as we could effectively 
triangulate data based on the insights from the EB and the other five offices, we 
concluded this would not substantially bias the data analysis. In addition, we interviewed 
the chairman of the EIT Board, three other people responsible for the launch of KIC in 
2009 and four entrepreneurs currently working with KIC. Interviewing these additional 
informants served to incorporate multiple perspectives and reach data saturation, in the 
sense that the analysis of these additional interview data did not point at any new key 
events in KIC’s development.
 All semi-structured interviews, lasting on average 65 minutes, covered five topics: a 
description of the study and its goal, the interviewee’s background, the development of 
KIC, the functioning of and changes in the network of partners, and the challenges and 
opportunities faced by the office. We concluded each interview by asking informants if 
they wanted to share additional information. The interviews were digitally recorded and 
verbatim transcribed for later interpretation.
 Direct observations. Over a period of 18 months, one of the authors conducted 34 
weekly meetings of approximately an hour with the CEO of one of the offices. In total, 
34 of such informal weekly meetings took place. In addition, the same researcher spent 
many hours in this office, outside formal events and meetings, which enabled him to 
engage in informal conversations with many office managers, secretarial staff members 
and other employees, and visitor. In addition, five KIC events were attended by one of 
the authors (e.g. matchmaking events). This on-site fieldwork allowed the researchers 
to become familiar with the culture and on-going developments within the organization. 
Field notes were made, as new key decisions were often communicated during meetings. 
In addition, one of the authors attended five KIC events (e.g. matchmaking events). To 
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prevent us from becoming over-involved, or going “native”, the data collected during 
these meetings were triangulated with other data to incorporate “other sides of the 
drama” (Pettigrew, 1990, p. 275).
 Archival documents. Archival data included formal minutes of all meetings of the 
EB and SB, the official set of documents regarding the KIC proposal to EIT in 2009, 
seven company (spinoff) presentations, formal brochures for KIC’s partners, internal 
evaluations, external audits, three yearly business plans for KIC (submitted to the EIT), 
working group notes, a list of decisions by the SB containing 32 decisions and 22 actions 
covering a three-year period (from the start of KIC until November 2013), and lists of 
decisions made by the EB containing 598 key actions and 511 key decisions that covered 
the same three-year period. 

Data Analysis
The unit of analysis is a key decision event, defined as any key decision that changes the 
activities, structure or routines of the organization (Van de Ven, 2007). Hence, we use 
fine-grained events that represent a single decision. This definition is congruent with the 
definition of control introduced earlier (Ouchi, 1977; Sitkin et al., 2010). The data were 
analyzed iteratively, which serves to move it “from a shapeless data spaghetti toward 
some kind of theoretical understanding that does not betray the richness and dynamism 
of the data but that is understandable and potentially useful to others” (Langley, 1999, 
p. 694). Our analysis involved five steps. 
 First, we analyzed all interview and archival data to create a list of key decision events. 
Events were retained in the analysis only when at least two independent data sources 
reported the same event. We coded 120 events that then provided the basis for further 
analysis.
 Second, we created timelines of multiple event sequences at the EB and office 
management levels. To attain reliability and check for validity of the outcomes of these 
two steps, we checked for any errors in the event (sequences) via nine informants from 
four offices. As few modifications appeared to be necessary, we assessed the outcomes 
to be sufficiently valid and complete to be able to continue our analysis.
 Third, we developed a coding scheme to code each key decision on the theoretical 
themes of control, complexity, and complexity change. The coding scheme is represented 
in Table 2.2 and shows that for each second-order theoretical theme, several first-order 
categories were defined; for each category, a representative key decision is included in 
the table. The first-order categories were determined iteratively, based on raw data (key 
decisions) and the theoretical themes inferred from an initial literature review. The first-
order categories correspond with the different topics on which key decisions were taken, 
like the role of partners, project selection tools, and knowledge sharing. We retained a 
first-order category when at least three events were coded as such. The combination 
of second-order theoretical themes and first-order categories formed a coding scheme 
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that we could use for coding raw data (key decisions) into types of control, types of 
complexity, and whether a key decision increased or decreased complexity. The 
definition of each and the relevant coding rules are further outlined below.
 For control, we coded each event on “what” is controlled - the target of control 
(Cardinal et al., 2004). Following Sitkin et al. (2010), we distinguished between: (1) 
input control of the inflow of resources into the organization (in the KIC case often 
dealing with selection processes); (2) behavior control of how work is performed and 
utilized, to steer tasks that transform input into output (in KIC: the processes of current 
innovation projects and business creation services); and (3) output control of the 
outcomes of organizational processes. Since we used fine-grained events that represent 
a single decision (i.e. control mechanism), each event could only be coded with one 
control type, but with several first-order categories per type. 
 For complexity, we distinguished between four types of complexity: regulative, 
manifest and relational and temporal complexity (based on Garud et al. 2011). 
Regulative complexity refers to a change in type of guidelines, routines, procedures. 
Manifest complexity involves the diversity in types of products, services, departments, 
committees, and so forth. Relational complexity related to interaction and collaboration, 
that is, anything done with others. Finally, temporal complexity is apparent in time 
delays and perceived complexity (e.g. consequences of decisions becoming noticeable 
only after a period of time). We studied complexity from the office managers’ point 
of view, as they operate at the intersection between top management and front-line 
activities. As a result, office managers experience complexity first-hand and attempt to 
manage and control it. Each event could be coded with several complexity types, since a 
control mechanism can induce multiple types of complexity.
 For changes in complexity, we coded for whether key decisions appear to lead to 
increases or decreases in complexity from the perspective of KIC employees. We used 
separate codes to make explicit how employees experience complexity through various 
specific instantiations of complexity (e.g. through an increased variety in routines that 
subsequently produces emergent behavior of people and processes). In the eyes of an 
employee, complexity may be increasing or decreasing. For each type of complexity 
(increase or decrease), we created a set of empirical first-order categories, drawing on 
an iterative process informed by our analysis of the empirical data and the literature on 
complexity theory (e.g. Anderson, 1999; Meyer et al., 2005; Plowman et al., 2007). For 
instance, Plowman et al. (2007, p. 528) consider ongoing conflict between organizational 
actors “to be a driving factor for non-linear interactions and a far-for-equilibrium-state 
of the organization”. As this suggestion is consistent with our empirical data and fits the 
relational complexity concept, we used it as a first-order category of changes in relational 
complexity. In doing so, we did not aim to fully track the non-linearity of interactions 
between actors, but merely seek to understand how control affects complexity. 
Accordingly, we assessed the difference between the situation before a key decision 
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(situation A) and the change that this decision is likely to result in (toward situation B). 
For instance, if the heterogeneity between KIC and its partners in terms of background 
and vision decreased as a result of a key decision, we coded this decision event as a 
decrease in relational complexity, in line with the observation of Plowman et al. (2007) 
that more homogeneity (e.g. in vision) between partners leads to less conflict between 
organizational actors. We did not code mere changes in the intensity of the first-order 
categories as an increase or decrease in complexity. For example, ‘an increasing number 
of similar products’ is not interpreted as an increase in manifest complexity, whereas 
‘an increase in the variety of products’ is. Likewise, the intensification of a particular 
work routine is not coded as an increase in regulative complexity, but an attempt to 
establish a new type of routine requiring time to develop, is (Feldman and Pentland, 
2003). Furthermore, the managerial intentionality of an event can affect whether 
complexity grows or diminishes, even if the initial intentions are not realized. Intentions 
are valuable when actual outcomes of control are unknown, because they indicate what 
kind of processes or activities management wants to change. Next to intentions, key 
decision events may also contain information on earlier control decisions, hence control 
outcomes (changes in complexity) can be part of a key decision event. An additional 
step was taken to code changes in temporal complexity. Some of the control decisions 
could only be evaluated in terms of temporal complexity change by analyzing what 
happened after the decision. To do so, we selected all recurring controls, because only 
these allow analysis of (the drivers of) control change. Next, we grouped these controls 
based on topic, enabling us to construct 13 different control sequences. We could then 
track whether control decisions produced unintended consequences that only became 
noticeable later, or for instance, whether control decisions were considered trivial (or 
local) at the time they were made, but did provide a solution for the entire organization 
at a later stage. Temporal complexity is separated by first-order categories related to 
structural delay mechanisms (e.g. time delays) or temporal complexity experienced and 
perceived by key agents.
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Table 2.2 Coding scheme and exemplary key decisions

Exemplary key decision event (including 
managerial level and decision number—as 
kept in case study database)

First-order categories 
(including category number)

Second-
order 
theoretical 
themes

Types of control (codes C1 - C25)

Partners with >100 staff cannot become 
Network Partners [EB

103
]

C1: Defining and adjusting role 
of partners

Input control

Formalize scoring of innovation projects at 
offices and distribute to KIC [EB

73
]

C2: Registering or changing 
selection tools

The EB approved the assessment procedure 
for new innovation projects: 1) formal 
assessment, 2) office level assessment, 3) 
KIC level assessment, 4) EB, 5) SB [EB

99
]

C3: Registering or changing 
the selection process and/or 
criteria

Set-up a KIC working group for external 
communication to homogenize 
understanding of how, when and what KIC 
is doing [EB

25
]

C4: Communicating KIC value 
and possibilities to external 
actors

Offices organize information events with 
sector-specific associations or partners 
to involve SMEs and manufacturers and 
increase inflow of new project proposals 
[Offices

62
]

C5: Stimulating project 
submissions

Map competences of industry players 
[EB

31
]

C6: Making expertise 
of (potential) partners 
transparent

Offices avoid project consortia led by 
research centers. Instead, project managers 
should be from industry [Offices

78
]

C7: Determining minimal 
requirements for project 
managers

INDU decides that offices will not invest 
money in existing incubators [EB

15
]

C8: Investing in existing (not 
new)  infrastructure

Use competitive industry clusters as a ‘tool’ 
to catch new SMEs as partners [Offices

9
]

C9: Attracting new partners 
through (local) networks

KIC makes Business Plan 2012 scenarios in 
new context: a yearly budget of €31,2M 
instead of €90M [EB

64
] 

C10: Determining conditions 
and deciding on annual KIC 
business plan

KIC reports to annual General Assembly 
meeting in 2011, consisting of supporting 
documents of BCS, innovation projects, 
management and (financial) reports (of 
KIC and partners) [EB

37
]

C11: Reporting to other 
governance layers
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BCS managers keep assessments (e.g. 
technical) internally as some partners are 
slow in providing services [Offices

43
]

C12: Influencing commitment 
of partners in existing projects

Behavior 
control

Organize convention days for BCS to learn 
each other, share audits and best / worst 
practices [EB

96
]

C13: Sharing experiences

Organize activities to cluster, share and 
improve audit results of the KIC Audit 
report 2011 [EB

48
]

C14: Executing internal process 
audits

INDU decides offices and new ventures 
need to write business plans which are 
authorized by KIC [EB

106
]

C15: Creating single 
procedures and guidelines 
which guide processes 
(differently)

Train BCS managers in 2013 to learn from 
the BCS lessons during 2012 [EB

18
]

C16: Creating and adjusting 
tools which support or guide 
processes (differently)

Set-up the Project Management Office 
to provide central project management 
support throughout KIC [EB

12
]

C17: Creating new 
departments which guide 
processes (differently)

KIC carries through budget changes, which 
the offices have to carry through in the 
innovation projects. KIC project partners 
experience uncertainty or propose to leave 
projects [EB

97
]

C18: Correcting existing 
projects on content or 
configuration

Financial models (e.g. COFUND) are 
imposed on KIC and specified by the EIT. 
These guidelines prescribe how and when 
innovation projects can be funded [EB

91
]

C19: Establishing rules for 
partner expense compensation 
and preserving finances in 
general

Due to a disappointing yearly budget 
granted by the EIT, being three times less 
as expected, new services are temporally 
postponed and existing ones consolidated 
[EB

75
]

C20: Consolidating existing 
projects

EB develops the schedules for all offices to 
construct the Business Plan. EIT delivers 
the conditions [EB

16
]

C21: Registering ambitions for 
annual KIC business plan

Output 
control

The EB decides that offices must use 
operational and financial KPIs in the project 
dashboard [EB

52
]

C22: Registering key 
performance indicators

Innovation projects which end without a 
marketable product shall not be extended 
[EB

7
]

C23: Determining when 
projects are allowed to 
continue or not

The offices open up to other exit-strategies 
of new ventures, like licensing or selling the 
venture [Offices

55
]

C24: Determining alternative 
exit-strategies for projects

The EB determines that new roadmaps will 
be used (by 15 November 2012) [EB

49
]

C25: Registering roadmaps for 
KIC strategy

Types of complexity (codes P1 - P14)
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The EB decides that Project Partners may 
not lead innovation projects, but hand in 
proposals [EB

39
]

P1: Registering rules for 
innovation projects and 
business creation (for the 
offices and/or partners, 
excluding finance)

Regulative 
complexity

KIC (INDU) takes initiative to develop 
a new tool that will guide innovation 
projects, called the ‘Innovation Readiness 
Level’ tool [EB

2
]

P2: Registering or introducing 
routines

The EB underscores the guideline that 
the 25-75% threshold for financial 
contributions in innovation projects has to 
be met by partners [EB

80
]

P3: Registering rules for 
internal finance or finance 
related to partners

To support existing projects assign an IP 
officer [EB

51
]

P4: Types of services offered to 
innovation project consortia or 
entrepreneurs 

Manifest 
complexity

KIC establishes a ‘KIC level assessment 
committee’ that will rank new projects 
[EB

56
]

P5: Variety in assessment 
requirements

The EB distinguishes 3 types of 
partners and achieves agreement on 
the involvement of Formal Partners and 
Network Partners [EB

20
]

P6: Types of KIC partners

Break down existing innovation projects 
into smaller projects due to the BP2012 
budget decision. Projects will have a more 
restricted focus in terms of products and 
services [EB

11
]

P7: Number of types of 
products and services in 
projects

Due the lack of competences of partners, 
offices involve subcontractors that are not 
partners [Offices

111
]

P8: Different project partners 
who deliver services

Provide new valorization options (e.g. 
licensing, through partners in consortium) 
[EB

4
]

P9: Different valorization 
options / exit strategies

Revise thematic strategies in context of 
market challenges, KIC solutions and the 
impact of solutions [EB

50
]

P10: Variety in roadmaps or 
thematic focus

Offices screen universities and research 
centers and create list of expertise available 
[Offices

105
]

P11: Types of competences of 
project partners
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Organize KIC BCS event to share 
experiences amongst BCS managers [EB

63
]

P12a: Possible types of 
collaboration within KIC
P12b: Mandatory types of 
collaboration within KIC

Relational 
complexity

Offices organize internal workshops to 
increase industry involvement of existing 
partners in BCS projects because partners 
don’t see KIC as daily business [Offices

82
]

P13: Heterogeneity in the 
background, stakes, visions and 
commitment between KIC and 
partners

Offices avoid project consortia led by 
research centers. Instead, project managers 
should be from industry [Offices

78
]

P14: Types of collaboration 
with KIC and partners or other 
external stakeholders
a) Possible types of 

collaboration with KIC
b) Mandatory types of 

collaboration with KIC
The EB agreed to codify the funding 
decision toward KIC partners, which is 
based on a positive or negative funding 
decision by the EIT [EB

93
]

P15: A control decision 
marks a lack of and need 
in a new guideline, routine, 
rule, procedure or creation of 
awareness (asynchronies)

Temporal 
complexity

KIC approved the relationship between 
in-kind contribution of partners and KIC 
funding: this doesn’t have to adhere strictly 
to the general 25%/75% rule [EB

41
]

P16: A control decision that 
is a response to unintended 
consequences of (an) earlier 
decision(s) (control decision 
and unintended consequences 
over time)

Each office manager provides his/her 
strategy to improve the quality of existing 
and new project managers for innovation 
projects. Its progress will be measured in 
one year [EB

42
] 

P17: A control decision and its 
evaluation are explicitly linked 
to time delays (time delays)

Change in complexity (codes D1 - D4)

D1: The EB decided to have any financial 
commitment or legal document of KIC be 
signed off by the CEO and the CFO [EB

108
]

D1: More (increase in 
regulative complexity) or 
less (decrease in regulative 
complexity) variety in types 
of guidelines, routines, rules 
or procedures in- or decreases 
regulative complexity

Increase or 
decrease in 
regulative 
complexity

D2: An Equity Authorization Subcommittee 
(EAS) determines if KIC becomes 
shareholder in start-ups firms (investment 
decision), resulting in procedures e.g. 
writing business plans [EB

36
]

D2: More (increase in manifest 
complexity) or less (decrease 
in manifest complexity) variety 
in types of services, products, 
departments, committees 
in- or decreases manifest 
complexity

Increase or 
decrease 
in manifest 
complexity
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D3a: The EB agrees that in an innovation 
project, at least 3 different partners have to 
participate [EB

84
]

D3b: Offices decide to ignore central 
project governance structures and chooses 
their own project governance [Offices

95
]

D3c: Offices collaborate with local 
incubators to increase likelihood of 
scouting new entrepreneurs [Offices

102
]

D3d: KIC decides that offices will not invest 
money in existing local incubators [EB

15
]

D3: Relationships are defined 
and started (with partners, 
entrepreneurs, others or 
internally), while previously 
lacking, or stopped when 
existing within KIC
a) Increase of mandatory 

collaboration increases 
relational complexity

b) Decrease of mandatory 
collaboration decreases 
relational complexity

c) Increase of possible 
collaborations decreases 
relational complexity

d) Decrease of possible 
collaborations increases 
relational complexity

Increase or 
decrease in 
relational 
complexity

D4:
Offices appoint an industry officer, a 
representative from an industrial partner, 
aiming to solve various types of problems 
between KIC and its partners [Offices

110
]

D4a: More (increase in 
relational complexity) or 
less (decrease in relational 
complexity) heterogeneity 
in the backgrounds, stakes, 
visions, objectives and 
commitment between KIC 
and partners or more struggle 
of KIC with organizational 
identity causes more or less 
collaborations that relate to 
relational complexity
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D5a: The executive board decided that 
two assessment filters are applied on new 
innovation project proposals: a CC and KIC 
level assessment filter for new projects 
(prior to the budgetary filter) [EB

116
]

D5b: The EB introduces the FastTrack 
investment fund to fund entrepreneurs to 
develop a prototype [EB

86
]

D5: Asynchronies:
a) A control decision 
(marking a lack of and need 
in a new guideline, routine, 
rule, procedure or creation of 
awareness) is made in response 
to an initial lack of (one of) 
these aspects – increase in 
temporal complexity
b) A control decision 
that is found to be a 
solution for an initial lack 
(of a guideline, routine, rule, 
procedure or creation of 
awareness) is implemented 
throughout the entire 
organization – decrease in 
temporal complexity

Increase or 
decrease in 
temporal 
complexity

D6a: Register time spend on audits 
(preparation, carry-out, follow-up) to 
demonstrate cost implications of such 
audits [EB

19
]

D6b: Matchmaking events are organized 
at CC level with the objective to use 
existing networks, match organizations 
and subsequently increase the number of 
innovation project proposals [Offices

68
]

D6: Control decision and 
unintended consequences over 
time): 
a) A control decision 
produces unintended 
consequences over time 
– increase in temporal 
complexity
b) What looks like 
a trivial control decision is 
a workable solution later 
– decrease in temporal 
complexity

D7a: Each office manager provides his/her 
strategy to improve the quality of existing 
and new project managers for innovation 
projects. Its progress will be measured in 
one year [EB

42
]

D7b: no key decisions event is available for 
this code

D7: Time delays:
a) A conscious delay is 
implemented before evaluating 
control decisions – increase in 
temporal complexity 
b) A control decision 
is made with the intention to 
minimize delays in evaluation 
– decrease in temporal 
complexity 

D8: The executive board approved the 
process to involve the executive board 
before the WP0 go/nogo decision. The 
actual go/nogo decision is taken by the CC 
managers [EB

40
]

D8: A control decision 
represent a phase shift in the 
organization – increase in 
temporal complexity

Reasons why managers persist in selecting controls that contribute to 
reinforcing loops 
(codes R1 – R7)

Occurrence 
in causal 
loop diagram 
variable 
(and loop)
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Even with new control proposals, decisions 
were being taken without much evaluation 
of possible concerns (Offices

11
)

R1: No evaluation of 
consequences

Occurring 
between 
control effort 
EB and 
employees’ 
actual task 
performance

Our intervention comprised a webpage 
where feedback could be posted, but this 
wasn’t used, just like I never heard anything 
outside of the meetings (Staff unit

10
)

R2: No feedback from control 
users

Occurring 
at control 
effort EB and 
offices

Many decisions initially made by the EIT did 
not work out. For instance, some partners 
were too small to contribute through 
complementary activities. Every time 
we learned, we adjusted these processes 
(Offices

26
)

R3: Gradual improvement Occurring 
between 
goal 
achievement 
level and 
control need 
perceived by 
EB

There is an issue of information asymmetry, 
because the [decision maker] is much more 
distant from projects than daily project 
management and does not experience the 
project dynamics (Offices

17
)

R4: Information asymmetry Occurring 
at control 
effort EB and 
offices

The European Court of Audits scrutinizes 
the EIT on how it spends its money on KIC. 
These are the main drivers for audits within 
KIC (EB

13
)

R5: External stakeholder 
pressure

Occurring at 
rules imposed 
by public 
stakeholder

The [decision maker] said: I don’t mind if 
there are other opinions, I just don’t want 
to be committed to the projects (Offices

7
)

R6: Vision of leader Occurring at 
control effort 
EB

The [decision maker] did not receive a 
proposal for a new process with a clear 
alternative option. We played a role 
in failing to provide a clear alternative 
(Offices

19
)

R7: Lack of alternatives Occurring at 
control effort 
EB

By subsequently coding the key decision events into the first-order categories and 
second-order themes from our coding scheme, we arrived at an overview of controls, 
complexity types, and whether these controls increase or decrease complexity. Table 2.3 
gives examples of key decisions and corresponding codes. 
 To attain reliability in our coding, three researchers (authors) were involved in the 
coding. The inter-rater reliability values for independent coding by a second author, 
following Perreault and Leigh (1989), were .82 for control concepts, .76 for complexity 
concepts and .78 for complexity change. These are above 0.70, what Perreault and Leigh 
(1989, p. 144) call a critical value for exploratory work. All events that did not elicit 
identical interpretations were discussed with a third author (who was not previously 
involved in the coding process), until agreement was reached (cf. Perreault and Leigh, 
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1989). We used qualitative analysis software NVivo and Microsoft Excel during all coding 
steps to maintain chains of evidence between our empirical data and theorized models 
(Yin, 2009). 
 Notably, five extra interviews with KIC informants were conducted to empirically check 
whether and how our coding aligns with practitioners’ perceptions (Van de Ven, 2007). 
In these interviews, we randomly probed key KIC decisions and asked the informant 
what that decision was meant to address, why it needed to be addressed, and what the 
decision’s consequences were. We then compared the data obtained in these interviews 
with our initial coding results. This extra information was entirely consistent with our 
coding results.

Table 2.3 Examples of key decisions and corresponding coding

KIC 
phase

Mana-
gerial 
level

Empirical observation Coding
Key decisions (including 
event number from dataset)

Type of 
control

Type of 
complexity

Complexity 
increasing or 
decreasing

1 EB The EB agrees to apply an 
innovation project evaluation 
tool throughout KIC [30]

Behavior Regulative
Manifest

Regulative: 
increase
Manifest: 
increase

Offices At the start of KIC, the 
offices decide to convince 
KIC partners and third parties 
of KIC’s value. Partners were 
unfamiliar with KIC and KIC 
enjoyed little legitimacy [89]

Input Relational Relational: 
decrease

2 EB The EB determines that new 
roadmaps are ready by 15 
November 2012 [49]

Output Regulative
Manifest

Regulative: 
increase
Manifest: 
increase

Office Use competitive industry 
clusters as a ‘tool’ to catch 
new SMEs as partners [9]

Input Relational Relational: 
decrease

3 EB Register time spend on audits 
(preparation, carry-out, 
follow-up) to demonstrate 
cost implications of such 
audits [19]

Behavior Regulative Regulative: 
increase

Office Offices decide to ignore 
central project governance 
structure and choose own 
project governance [95]

Behavior Regulative
Relational

Regulative: 
increase
Relational: 
decrease

In the fourth step, we employed several strategies proposed by Langley (1999) to make 
sense of the coded data. Visual mapping was used to simultaneously represent the 
differences between the coding of control and complexity constructs at two different 
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managerial levels over time (Strauss and Corbin, 1990). In addition, we applied a 
quantification strategy to systematically verify the descriptive patterns found in the 
previous steps. By analyzing the 120 key decision events and the resulting set of 232 
instances of complexity change, we were able to count control and complexity relations 
per managerial level and per KIC phase and thereby identify typical sequences, patterns, 
contrasts, comparisons and clusters (Abbott, 1990; Miles and Huberman, 1994).
 The fifth and last step served to answer our main research question regarding changes 
in the interplay between control and complexity over time. Again we selected all recurring 
controls, because only these allow analysis into (the drivers of) control change. We 
analyzed the 13 control sequences (mentioned earlier at analysis step three) over time 
in terms of control, complexity and whether organizational goals were met - including 
why these controls recurred, changed or at a certain moment stopped recurring (in the 
latter case, controls were considered to be ‘effective’ as no further adjustments had to 
be made). To do so, we revisited our initial interview and archival data. This approach 
was iteratively applied until we saw and agreed on four main underlying feedback loops 
in the control system. Next, we visualized the dynamics of the control and complexity 
interplay over time, with at its core reinforcing and balancing feedback loops. To do 
so, we employed the (visualization) tool kit of system dynamics - in particular, causal 
loop diagramming - that serves to develop diagrams of situations involving multiple and 
interacting processes, time delays, and nonlinear feedback loops (Perlow et al., 2002; van 
Oorschot et al., 2013). All dynamics arise from the interaction of two types of feedback 
loops: (1) positive or self-reinforcing feedback loops (hereafter referred to as: reinforcing 
feedback loops) and (2) negative or self-correcting feedback loops (hereafter referred 
to as: balancing feedback loops) (Sterman, 2000, p. 12). This approach resembles the 
synthetic and visual mapping strategies, suggested by Langley (1999), that guide the 
detection of patterns in data. 
 The feedback loops serve to explain why managers often keep selecting controls that 
add to complexity. To analyze the drivers of this phenomenon, we selected the control 
sequences related to the reinforcing loops. Six additional interviews were conducted 
to grasp these drivers (Table 2.1). Four interviewees were office managers and the 
other two were from KIC staff units. We specifically asked about the decision making 
process: for instance, what have been the key decisions (to further triangulate our 
earlier findings), insight in how these decisions have been made, why the decision was 
taken, what was the starting point of the decision and what were the drivers behind 
the decision? Subsequently, one author developed codes for the raw data and another 
author then independently coded the data. The inter-rater reliability (Perreault and 
Leigh, 1989) for this coding process was 0.80. This coding scheme resulted in several 
second order theoretical themes (Table 2.2), on which we based short narratives that 
show how and why key decisions were made.
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Several systematic procedures were adopted to safeguard against potential retrospective 
biases (Golden, 1992; Miller et al., 1997). First, our interviews focused on events, actual 
behavior and factual data, which helped improve the accurate reporting of the past. 
Second, we triangulated data with other types of data (e.g. interview data, meeting 
notes and decision lists). We also checked with nine informants (not involved in earlier 
stages of data collection) and during weekly meetings with key executives whether our 
initial observations were correct. Moreover, we only retained events (key decisions) in 
our analysis when at least two independent data sources reported the same event. Third, 
two interviewers together conducted most of the semi-structured interviews, to ensure 
that points missed by one interviewer were likely to be picked up by the other.

2.4 Findings

This section describes how and why the relationship between control and complexity 
changes over time. We highlight two mechanisms that generate reinforcing and 
balancing loops, which in turn serve to explain why managers keep selecting controls 
that unintentionally enhance complexity. 
 The analysis of the relationship between control and complexity is based on coding 
120 key decision events in KIC, over time and at two different managerial levels. The 
two levels provide a highly contrasting picture, as represented in Figure 2.1. This figure 
shows that, in all three phases, the EB established input and behavior controls that 
increased the degree of regulative, manifest and temporal complexity. Regulative and 
manifest complexity were also fueled by output controls, largely driven by goals imposed 
by external stakeholders (e.g. EIT). Overall, output controls represent a minor share of 
the total number of control and complexity relations in our data, as the EB implemented 
these controls only in the first phases of KIC’s development (see Figure 2.1). 
 A very different pattern was observed at the office level. Here, office managers 
repeatedly took decisions aimed at improving controls that did not appear to work. Input 
and behavior controls implemented by office managers in phase two and three actually 
decreased relational and temporal complexity. These findings suggest that EB control 
efforts initially enhanced regulative, manifest and temporal complexity in KIC, but as 
time progressed control efforts by office managers increasingly reduced relational and 
temporal complexity. The interplay between control and complexity thus changes over 
time.
 In order to understand how and why this interplay changes, we seek to identify the 
generative mechanisms driving them. As these changes were only observed within 
the set of recurring controls, these controls are subjected to further analysis. Of the 
120 key decisions, 64 controls were adapted over time and thus recurrent in nature. 
These controls apparently were ineffective in their initial form, because they negatively 
influenced employees’ task performance, which motivated managers to revise, reinforce 

or adapt the control decisions made earlier. In contrast, when a particular control 
(decision) occurred only once and was kept in place, it was assumed to be effective. 
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The recurring controls appeared to unintentionally generate complexity (i.e. unwanted 
side-effects of control) that, in turn, evoke new control decisions which further generate 
complexity. These dynamics fueled the growth of the initial level of organizational 
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complexity and suggest one or more reinforcing loop(s) must be at work. By contrast, 
key decisions taken by office managers dampened the need for new controls, suggesting 
one or more balancing loop(s) are at work. Table 2.4 depicts the development of the 
number of controls, at both EB and office level, which contributed to an increase or 
decrease in complexity. 

Analyzing the data on all recurring controls served to identify two generative mechanisms 
at the heart of the reinforcing or balancing loops. Central to the reinforcing loops are 
controls that unintentionally enhance complexity. As this type of control undermines 
the achievement of the goals set, it is perceived to not work properly and thus reinforces 
the need for new controls. The generative mechanism underlying the balancing loops 
reflects any control that mitigates or reduces complexity, improves goal achievement 
levels and thus counteracts the need for new controls. In the remainder of this section, 
we describe and visualize both generative mechanisms in a causal loop diagram (CLD). 
We illustrate each generative mechanism in terms of an exemplary control sequence in 
our data.

Reinforcing the need for new controls 
Key decisions about project management in KIC induced various processes and outcomes 
involving unintended side-effects. On December 2012, the EB took the following 
decision: 

Set-up the Project Management Office (PMO) in order to provide central project 
management support throughout KIC. The proposal and budget is approved [EB 
decision – behavior control]

At the start, the PMO was set up as a KIC staff unit, and was assigned to implement 
several new training courses for project managers (PM) at the offices. One PM explained, 
however, that “the courses were too wide in scope and not catered to improving the 
competencies a PM required in the unique KIC context” (1)7. This control increased the 
variety of services for projects, as “the lack of experience as a PM meant more difficulty 
due to the mixture of course contents. You were trying to link your normal work to 
the course contents” (2). The unintended consequences of this control are thus slowly 
increasing regulative and manifest complexity for the PMs involved. Given this feedback 
from the offices, the PMO’s manager realized there was a high degree of uncertainty 
around key issues of governance and project management. In response, the PMO and 
the EB decided to implement a new control:

7 We refer to (KIC-specific) sources in our database by using numbers corresponding to a list that is available 
upon request from the authors.
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There is one project manager who is a liaison between the project consortium and KIC 
[EB decision – behavior control] 
 Another PM explained that “we are now required to wear more than one hat. In 
case of a change request, we need to consult the project steering board as well as KIC. 
We already saw in various projects that this decision created unintended outcomes 
because we are required to move back and forth” (3). Moreover, “the result is that 
we are creating extra separate entities” (4). This behavior control decision produced 
additional regulative and relational complexity, involving unintended consequences in 
the form of mandatory interactions within KIC and increased variety in project entities. 
As it became harder for employees to maintain their task performance, the level of goal 
achievement in KIC projects decreased. The (ineffective) controls and their unintended 
consequences catalyzed the need to further consolidate the governance structure in an 
attempt to improve project performance. The act of enhancing control in response to 
lower performance levels has also been observed in earlier work (De Rijk et al., 1998; 
Mark and Smith, 2012; Ramsey and Etcheverry, 2013). The urge to control led the 
PMO to implement a new behavior control, dictating the number of partners that could 
participate in the steering board of a project:

A project steering board has to consist of all project partners [EB decision – behavior 
control]

However, “this caused the steering groups to contain too much representatives” (5) and 
therefore “the monthly meeting simply consisted of one-way traffic” (6). The unintended 
behavioral patterns emerging over time (in response to this control) undermined the 
progress of several projects. For example: “because there were many individual partners 
that didn’t need a demonstrator in the project, most voted against project continuation. 
And because of KIC’s liaison position, resulting from earlier decisions, we had no voice 
in the process and couldn’t change anything. This resulted in the withdrawal of the 
main industrial partner and termination of many other processes in the project. Project 
goals were not met” (7). Such mandatory collaborations therefore not only made the 
variety in procedures grow, but also produced more relational complexity. The EB 
initially considered these behavior controls to be a solution, but these controls produced 
unintended consequences that surfaced at a later stage. 
 Controls such as those of the PMO were initially introduced to standardize governance 
procedures and make work for PMs easier. But, the controls actually triggered a 
reinforcing loop, catalyzing the need for new controls that further enhanced complexity. 
This mechanism of reinforcing the need for new controls, reflected in loop R1 in Figure 
2.2, pertains to how input and behavior controls8 enhance the variety in rules, procedures, 

8 Output controls are not observed in the set of recurring control decisions that contribute to loops R1 and 
R2. Output controls, as effective non-recurring controls (see also row I in Table 2.4), do contribute to loop 
B1.
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and types of contracts, hence unintentionally fueling the level of regulative and manifest 
complexity. The latter consequences only become noticeable after a substantial time 
delay, enhancing temporal complexity as it is highly interwoven with regulative and 
manifest complexity (see R2). These three types of complexity are thus likely to co-
evolve and collectively reduce task performance and goal achievement, eventually 
leading to more controls that further fuel the R1 and R2 loops. Here, control gradually 
adds more complexity to the system, ultimately undermining the ability to accomplish 
goals. A key variable in Figure 2.2 is the temporal complexity perceived by the EB and 
office managers. Time delays are represented as double lines in Figure 2.2 (Sterman, 
2000), as key drivers of temporal complexity, but in this Figure we differentiate these 
structural delay mechanisms from the temporal complexity experienced and perceived 
by key agents. 

This combination of causal loops in Figure 2.2 reflects the ‘fixes that fail’ archetype in 
system dynamics (Wolstenholme, 2003). In this archetype, a balancing loop is deliberately 
created in which a short-term solution to control a problem and its symptoms is applied 
(cf. control mechanisms that improve goal achievement in loop B1). Such a balancing 
loop involves self-correcting behavior that counteracts change (Sterman, 2000; Senge, 
1990). However, the unintended consequences of this solution in other areas of the 
system (i.e. the offices) reinforces the problem, rather than solving it. In other words, 
the causal structure of loops R1 and R2 is highly reinforcing in nature (Sterman, 2000). 
This mechanism of reinforcing the need for new controls (loops R1 and R2) is evident 
from 44 input and behavior control decisions. The latter set of decisions pertains to 
eight main control sequences: audits, covering partner expenses, implementing new 
contracts, selection of new projects and entrepreneurs, sharing internal experiences, 
funding by partners, setting up a project management office, and recruiting project 
managers. Without any deliberate intention of the EB, the levels of regulative, manifest 
and temporal complexity increased viciously over time. This raises the question why 
managers so often persist in choosing control mechanisms that fail. 
 We analyzed the eight recurring control sequences that contribute to reinforcing 
feedback loops to explore in greater depth the reasons why managers keep selecting 
controls that fail. The decision makers initiating these controls were mostly part of the EB. 
We identified seven reasons that in the remainder of this section will be illustrated using 
the PMO control sequence discussed earlier. These reasons are largely interdependent, 
but can be positioned at different moments in the control decision process (either 
before, during or after decisions). We explicitly mention each reason and refer to the 
sources (numbers) in our case study database; moreover, each reason is explained in 
relation to the causal loops. Managers thus keep selecting controls that fail because:

(a) there is no deliberate monitoring and evaluation of consequences;
(b) a single leader has an outspoken vision;
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Figure 2.2 The broader picture: why the relationship between control and complexity changes 

over timea 

 
a	The	loop	identifier	R	represents	reinforcing	feedback	and	B	refers	to	balancing	feedback	(Sterman,	2000).	Variables	are	related	by	
causal	links,	shown	in	the	diagram	as	arrows.	Each	causal	link	is	assigned	a	polarity:	either	positive	(“+”)	or	negative	(“‐”).	A	positive	
link	means	that	if	the	cause	increases	(decreases),	then	also	the	effect	increases	(decreases).	A	negative	link	means	that	if	the	cause	
increases	(decreases),	the	effect	decreases	(increases).	See:	Sterman	(2000,	p.	139)	or	van	Oorschot	et	al.	(2013,	p.	291).	In	system	
dynamics	terminology,	“positive/negative”	defines	the	polarity	of	a	causal	link	or	of	a	loop,	and	not	the	evaluation	one	would	make	
of	the	behavior	generated.	Input,	behavior	and	output	control	by	EB	are	visualized	as	one	variable,	as	is	input‐behavior	control	at	
the	office	level,	to	keep	the	diagram	here	as	simple	as	possible.	Also	note	that	this	diagram	includes	manifest,	regulative,	relational	
and	temporal	complexity	as	separate	variables	(with	regulative	and	manifest	complexity	combined,	again	to	keep	the	Figure	as	
simple	as	possible).	Following	Garud	et	al.	(2011),	temporal	complexity	arises	from	the	(set	of)	time	delays	in	various	loops	
(indicated	by	double	lines	crossing	the	arrow);	as	such,	the	diagram	serves	to	distinguish	these	structural	delay	mechanisms	from	
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(c) external stakeholder pressure prevails;
(d) they fail to see alternative control solutions;
(e) there is a high level of information asymmetry between different managerial 
       layers;
(f) they only learn through incremental improvements; and
(g) there is no, or hardly any, feedback from those exposed to controls.

 First, in preparing the new controls, a PMO manager “visited every office to receive 
input on what guidelines and procedures it should develop” (8). After consulting future 
users for ideas, “the EB was also consulted” (9) and the EB “indicated what to pursue and 
what not” (10). However, “some initial ideas of the users were completely abandoned” 
(11). The PMO manager explained: “in their decisions, they didn’t identify their users, 
nor considered who will exactly be affected and how” (12 - no evaluation of consequences; 
between the control effort EB and actual task performance in Figure 2.2).
 Other reasons are the lack of a long-term vision of the CEO, external stakeholder 
pressure, and perceived lack of alternative solutions. A project manager explained that 
despite “consulting field experts like experienced project managers” (13), “the CEO 
did not want to be committed in projects with insufficient ROI” (14 – vision of leader, 
pertaining to control effort EB in Figure 2.2). The CEO’s vision is fueled by the increasing 
focus on budgets imposed by KIC’s external stakeholder: “the EIT often raised the quality 
bar for finance, obliging us to raise the bar internally as well. In addition, we lowered the 
threshold for audits, meaning that more audits had to be performed earlier in the process 
to track finances” (15 - external stakeholder pressure, that is, the rules imposed by public 
stakeholder in Figure 2.2). An informant clarified that “although I noticed the CEO was 
buying my arguments, he also chose for a specific governance structure because a tight 
and clear alternative option was lacking” (16 – lack of alternatives – in Figure 2.2: control 
effort EB). 
 Three other reasons drive managers to keep selecting controls that unintentionally 
promote complexity: information asymmetry between different managerial layers, 
learning through incremental improvements and a lack of feedback from those exposed 
to controls. These become apparent between an initial control decision and subsequent 
adaptations in KIC. Information asymmetry arises when some people have access to 
information that others do not. As one project manager put it, “not identifying users 
nor considering who will be affected by controls is an issue of difference in information. 
The EB is much more distant from projects than daily project management is. The EB 
doesn’t experience at first hand the dynamics around decision making” (17 - information 
asymmetry between control efforts EB and those of offices). 
 In addition, there is a strong tendency among managers in KIC to incrementally 
improve their procedures and systems. For example, an office manager noted: “only after 
we adopted our procedures on the coverage of partner expenses, we realized several 
partners were too small. We were learning” (18 - incremental improvement – pertaining 
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to link between goal achievement level and the control need perceived by EB). Again 
the external stakeholder pressure gives rise to another reason; as more stakeholder 
pressure increases the demands for accountability, more procedures (controls) are 
implemented, which requires additional learning. This process of learning after controls 
are implemented thus stimulated the introduction of new controls, which enhance loops 
R1 and R2. 
 Finally, there appears to be no, or hardly any, feedback from those exposed to the 
controls. Even when “first versions of training and project governance controls were 
implemented” (19), a project manager explained, “not a single user ever provided 
comments afterwards on whether they were happy with the new processes” (20 - no 
feedback from control users which affects the control efforts of EB and offices), despite 
“having multiple feedback channels and a continuous improvement system in place” 
(21) and despite several complaints raised by project managers (22). This prohibited 
any attempt to prevent any unintended consequences from future control decisions.

How to balance the reinforcing loops 
We now turn to developing a systemic perspective on how to prevent or escape the 
vicious interplay between control and complexity prevailing in KIC. First, another 
example of this reinforcing mechanism is given. Subsequently, we describe how the 
incumbent managers introduced controls that helped to address it. 
 To support nascent entrepreneurs, one of KIC’s staff units directed the offices to 
“involve KIC partners in the service delivery” (23) and “deliver all services merely by 
partners” (24). This behavior control caused unwanted side-effects, that is, “it causes a 
bottleneck for our entrepreneurs, as very specific competencies are required to support 
them and partners don’t have these competencies at the right moment” (25). Moreover, 
“we ask partners to deliver a specific service, but we very rarely get any offer from 
them”, an office manager observed (26). Imposing this kind of mandatory collaboration 
produced unpredictable outcomes in projects, as “a lack of services challenged our 
credibility, it made entrepreneurs rethink participation” (27). Adding to the variety in 
rules and mandatory collaborations, the behavior control decision caused more regulative 
and relational complexity for the local managers and entrepreneurs involved (loop R1). 
This reduced task performance (lack of support to entrepreneurs) and thus negatively 
affected the level of goal achievement in the area of new venture projects.
 To counteract these unintended consequences, two office managers perceived a need 
to control and decided to: 

Work with subcontractors that can deliver the required services [Office decision - 
input control]
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A manager explained how this control reduced relational complexity: “If a company needs 
a market analysis, I find someone in my own network who performs the analysis within 
one month. This is quicker, even if it is not the best in the world” (28). Although their 
control decision added to the variety in procedures (loop R3 in Figure 2.2), the office 
managers thus deliberately activated their local network of partners and collaborators, 
which made them less dependent on KIC’s head office in running projects, thus 
constituting a major reduction9 in the relational complexity they experienced (loop B2). 
Instead of following the path envisioned by the EB, these office managers experienced 
thresholds in (low) goal achievement levels; in this case, projects were getting too much 
behind schedule. These office managers therefore searched for other solutions, in an 
effort to reduce complexity and improve project performance. Eventually, observing that 
the new controls at the office level appeared to improve employees’ task performance, 
the EB conceded: 

The EB agreed on the delivery of business creation services to entrepreneurs: these 
are either delivered by KIC partners or by third parties. They are chosen by the 
offices after selecting the best offer amongst them [EB decision – behavior control]

Accordingly, all offices were required to adopt and implement a generic set of controls, 
but were able to adapt these to their local settings (loop B3). This further decreased 
relational complexity. For office managers, initial reductions in relational complexity 
were coupled with reductions in the temporal complexity they perceived (loop B4). 
Notably, office managers often took their decisions as local solutions, only to experience 
at a later stage that the EB broadly implemented such solutions within KIC. 

The examples mentioned above show how office managers implemented controls 
in response to controls that reduced task performance. In this respect, 36 controls in 
our data triggered the balancing loops B2 to B4. These belong to five main control 
sequences: motivating partners, attracting new partners that fit KIC’s proposition, 
setting up a project management office, recruiting project managers, and creating a 
sense of shared values and commitment. Even when these input and behavior controls 
can add to regulative and manifest complexity (loop R3), in line with the idea of 
complexity absorption, they reduce relational and temporal complexity and dampen the 
need for new controls (loops B2 and B4). This highly contrasts with controls that fuel 
the reinforcing loops. As the office managers’ controls improved task performance and 
KIC’s level of goal achievement, the EB either followed the office managers by adjusting 
its initial controls, or felt that no new controls were required at all. 
 In this respect, the share of non-recurring controls changed as a result of the 
interaction between the various loops in Figure 2.2. In terms of balancing loop B1, the 

9 Here, the notion of ‘complexity absorption’ applies at a metaphorical level.
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EB chose control solutions first, resulting in an increase of effective (or non-recurring) 
controls in the first phase to 60% (27 of 45 controls). Yet, subsequently the share of 
non-recurring controls decreased to 42% (19 out of 45) in phase two, and 33% (10 out 
of 30) in phase three (see Table 2.5 row 1). This reduction is driven by complexity as an 
unintended side-effect, which appears to have activated the reinforcing loops R1 and R2. 
We did not yet observe an increase in the number of effective controls after the offices 
activated the balancing loops (this goes beyond the time period covered in our data). 
Nonetheless, as the office managers increased their input and behavior control efforts 
to reduce relational complexity (see Table 2.5 row 2), the level of goal achievement also 
improved, in turn reducing the EB’s need to implement controls (see row 3). Indeed, the 
EB increasingly engaged in, albeit with a delay, implementing more input and behavior 
controls that reduced relational complexity over time (see row 4 and 5). Loops B2 and 
B4 thus caused the EB to reduce control efforts that enhanced regulative, manifest and 
temporal complexity. This conversion is remarkable, as the EB thus far installed input 

Table 2.5 Evidence for control behavior within KIC, following the causal loop diagram

Row Evidence from 
data

Phase 1 Phase 2 Phase 3 Corresponding loops:

1 Effective non-
recurring controls 
(total)

60% 
(27/45)

42% 
(19/45)

33% 
(10/30)

B1 (non-recurring 
(effective) controls 
high first)
R1 / R2 (non-recurring 
(effective) controls 
decrease over time)

2 Controls (at office 
level) that reduce 
complexity

1x input – 
relational 
/temporal 
down 

8x input – 
relational 
/temporal 
down
2x 
behavior – 
relational 
/temporal 
down

6x input – 
relational 
/temporal 
down
2x 
behavior – 
relational 
/temporal 
down

B2 / B4 (more 
controls that reduce 
relational and temporal 
complexity, leading 
to an increased goal 
achievement level)

3 New controls 
introduced (at EB 
level)

26 (out of 
43 total, 
or 60%)

17 (out of 
33 total, 
or 52%)

5 (out of 
16 total, 
or 31%)

Loops B2 and B4 
cause a reduction in 
the perceived need of 
the EB to control: this 
reduces new controls 
in general (row 3), 
increases controls that 
reduce complexity 
(row 4) and increases 
the instances where 
EB controls reduce 
complexity (row 5)

4 Number of 
(EB) controls 
that reduce 
complexity

5 (out of 
43 total, 
or 12%)

5 (out of 
33 total, 
or 15%)

8 (out of 
16 total, 
or 50%)

5 Instances 
of reduced 
complexity 
(resulting from all 
EB controls)

7% (5 
out of 74 
total)

8% (5 
out of 63 
total)

20% (8 
out of 41 
total)



55

The interplay betw
een control and com

plexity: A process study

and behavior controls that in almost every case caused the various kinds of complexity 
to increase. 
 The controls driving the balancing loops appear to stretch the ability of managers and 
other staff to interact with new external partners, in ways that lead to more predictable 
outcomes (cf. Rosenthal, 2004). Here, relational and temporal complexity are reduced, 
by stimulating employees to interact with other actors, such that the combined effect 
of the collaboration between two or more actors becomes greater than the sum of their 
individual effects (Srivastava and Gnyawali, 2011). The need for and implementation 
of controls that trigger balancing loops arise from the deliberate intention to resolve 
conflicts (at the level of operations), rather than being driven by goals set by top 
management - in line with the dialectical motor of change defined by Van de Ven and 
Poole (1995).
 In sum, our analysis of 120 key decisions shows that controls unintentionally increasing 
complexity appear to driven by several reinforcing feedback loops that tend to push 
the entire system out of control, while controls triggering balancing loops act as an 
adaptation mechanism that reduce relational and temporal complexity.

2.5 Discussion

This chapter offers a theoretical framework of the interplay between organizational 
control and complexity. Controls are intended to steer organizational processes (Cardinal, 
2001), but can also generate major unintended consequences (Adler and Borys, 1996). 
These potential dangers of control efforts have thus far received little attention. Prior 
studies noted that formal controls could indeed lead to excessive complexity (Cardinal 
et al., 2004) and some have referred to reinforcing loops that may lead to organizational 
decline (Garud and Kumaraswamy, 2005; Sundaramurthy and Lewis, 2003). However, 
there is no empirical evidence on (1) whether and how these loops arise, (2) why they 
keep occurring and (3) how organizations can prevent or address these reinforcing loops. 
Our study fills this void by exploring how and why the relationship between control and 
complexity changes over time. Here, we discuss each key contribution.
 First, we show how input, behavior and output controls relate to different types 
of complexity, thereby proving existence of the reinforcing loops. We observe that 
reinforcing loops are, without managerial intent, being channeled through regulative, 
manifest and temporal complexity, which in turn reduces performance (goal 
achievement) and increases the need perceived by top managers to introduce controls 
that further increase complexity. Here, our study contributes to the literature on the 
interplay between control and complexity by dissecting the main interdependencies in a 
causal loop diagram (CLD). 
 Second, this CLD serves to generate a list of explanations of why managers keep 
selecting controls that promote unintended complexity (i.e. ‘fixes that fail’). We identified 
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seven reasons, three of which are in line with those identified by Wolstenholme (2003): 
managers do not monitor and evaluate the consequences of control decisions, follow the 
outspoken vision of a single leader, and only learn through incremental improvements. 
Our study also points at external stakeholder pressure, failure to see alternative control 
solutions, lack of feedback from those exposed to controls, and information asymmetry 
between different managerial layers. The latter four reasons, contrary to Wolstenholme’s 
(2003) findings, are not deliberately caused by control decisions. This helps to better 
understand why managers often fail to see the unintended side-effects of their actions. 
Future work in this area needs to integrate these and other research findings to develop 
a framework that explains the full range of possible reasons triggering such reinforcing 
loops.
 Finally, our study demonstrates that not all controls increase complexity. We identified 
balancing loops that allow firms to prevent or escape the unintended consequences of 
reinforcing feedback. These balancing loops are channeled through relational complexity, 
and may also reduce temporal complexity by redistributing and decentralizing many 
decisions to middle and operational managers. Future work in this area should explore 
whether only relational complexity is at the center of these balancing processes, or 
whether other types of complexity might also play a similar role. These findings have 
several implications for theories of control and complexity in organizations.

Theoretical Implications
We first address the implications for control theory. As observed earlier, managers tend 
to deal with complexity by extending established controls or introducing new ones, 
which in turn are likely to increase the level of complexity. In this respect, control theory 
is largely based on general assumptions of linear and monotonic causal flows (Abbott, 
2001; Meyer et al., 2005). A complexity theory perspective, by contrast, is a useful 
lens as it serves to capture and understand emergent behavior (Garud et al., 2011). 
This chapter incorporates such a perspective, to uncover what types of complexity are 
generated by what type of controls, and what impact these complexities have on new 
control decisions at a later stage. We thus advance current control theory beyond its 
static view on agents and their interactions. 
 Moreover, the idea that controls are embedded in feedback loops is key to extending 
current categorizations of control. The type of control triggering a reinforcing loop 
appears to be fundamentally different from the kind of control that activates any 
balancing loop. This reflects a constraining versus enabling role of control, that is, 
allowing for low versus high levels of discretion for the people involved (George, 2005). 
Controls providing low discretion for employees, for example by narrowly specifying 
how they should perform their work, are likely to trigger reinforcing loops that operate 
as vicious cycles (Senge, 1990; van Oorschot et al., 2013). By contrast, controls enabling 
and expanding the possibilities to interact with other actors (i.e. high discretion) are less 
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likely to generate such vicious cycles. The constraining versus enabling dimension goes 
beyond the conventional categorizations of control that focus on its constraining role 
(Brenner and Ambos, 2013; Das, 1989; Ouchi, 1980), and can thus help explain some 
of the counter-intuitive findings with regard to the role of control in innovation (e.g. 
Cardinal, 2001). 
 Our findings on relational complexity have major implications for the role of control 
and trust in partnerships and alliances. Control efforts embedded in balancing feedback 
loops appear to either increase the scope of collaboration with external partners (thereby 
assuring a better fit with them) or decrease the heterogeneity of these partners (e.g. 
their visions and stakes) which serves to enhance their trust in the alliance (Jiang et al., 
2010). Alliance theorists have argued that partners seek to exercise control because, 
first, there is a lack of trust, and second, the lower the trust, the greater is the risk and 
the higher is the need for control (Das and Teng, 2001; Inkpen and Currall, 2004; Ring 
and Van de Ven, 1992). Our study sheds new light on this phenomenon by conjecturing 
that balancing loops diminish the risk arising from opportunistic behavior and lack of 
cooperation. These controls thus act as trust-builders and can complement other drivers 
of trust building in interfirm relationships (e.g. Faems et al., 2007). While our findings 
are consistent with the general notion that controls may enhance trust (Brenner and 
Ambos, 2013; Das and Teng, 2001, 1998; Patzelt and Shepherd, 2008), we uncovered 
the specific kind of (enabling) controls that actually do so.
 Our findings also have major implications for complexity theory. They extend the 
literature on interwoven complexity arrangements, by linking the latter to controls in 
a CLD involving various feedback loops. Garud et al. (2011) observed that regulative 
and temporal complexity represent interwoven complexity arrangements that enable an 
organization to function effectively and achieve its desired goals. However, in our study 
regulative and manifest complexity interwoven with temporal complexity drive the 
vicious dynamics that arise from reinforcing feedback loops, consistent with the argument 
that excessive control very likely leads to organizational decline (Sundaramurthy and 
Lewis, 2003). At the same time, our study points out that temporal complexity can also 
be interwoven with relational complexity in balancing feedback loops, which ultimately 
allows organizations to function more effectively. We thus show that temporal 
complexity might contribute to both organizational growth and decline. Future work in 
this area can explore why certain regulative and temporal complexity arrangements are 
beneficial for the company, while others are detrimental. One potential explanation may 
be that behavior and output controls also have an enabling role, similar to what we found 
for input controls and relational complexity.
 Complexity theorists often assume that complexity in and between organizations 
can hardly be steered or changed intentionally (e.g. Plowman et al., 2007). Instead, our 
study demonstrates that managers can intentionally steer complexity through particular 
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kinds of control. Therefore, there appear to be various ways to effectively ‘manage’ 
organizational complexity, other than the controls typically used. 
 This study has several limitations. First, the data may be skewed toward regulative 
complexity, given that the research setting is a newly created hybrid organization with 
offices in several countries. This setting provided an excellent opportunity to explore 
organizational complexity as an unintended consequence of control, since a large number 
of controls had to be implemented from scratch in order to accomplish the ambitious 
goals set out for this organization. Another consequence of this type of setting is that 
formal rather than informal controls tend to dominate the scene (Cardinal et al., 2010), 
in contrast to studies of established organizations in which input controls are mostly 
informal in nature (Kreutzer et al., 2014). Third, this study is an embedded case study 
based on one organization, which provides ample opportunities for developing new 
theory but also constrains the generalizability of the key findings. While these points 
contribute to stronger internal validity, it is important to be explicit on them in order to 
facilitate further theory-building through exploration in other contexts.

Managerial Implications
Managers tend to introduce new controls in response to complexity. This study 
challenges the conventional wisdom about how and when to implement controls in newly 
created organizations. Our findings suggest organizational control is likely to give rise 
to unanticipated and unintended outcomes, even though managers implement controls 
to achieve certain organizational goals. Managers may be exposed to these vicious 
processes despite, or even because of, their best efforts to steer their organization in a 
particular direction. 
 When top managers develop an initial set of controls for a new organization, some will 
- almost by definition - not work properly. Yet, the causal loop diagram we developed in 
this study implies that managers should carefully weigh and evaluate the consequences 
of new control efforts, since low performance levels enhance the perceived need to 
control. Detecting these reinforcing dynamics as early as possible is therefore in the 
interest of all stakeholders, including top and middle managers. One way is to do so is 
to watch out for the seven reasons for why “fixes that fail” are often implemented in 
organizations (discussed in the previous section). 
 If these early warning signals were not received or picked up by those in charge, then 
the vicious interplay between control and complexity over time tends to produce major 
unintended consequences that can be addressed by activating a balancing mechanism 
- especially by introducing controls that enable rather than constrain the role of middle 
managers and other agents in the organization. This implies that substantial discretion 
for middle and operational managers to adjust existing and new controls is likely to 
further enhance this balancing process.
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2.6 Conclusion

Control is one of the common responses to complexity. Intriguingly, control efforts can 
further increase organizational complexity by triggering a self-reinforcing feedback loop. 
This study develops the theoretical underpinnings of the unintended consequences of 
the interplay between complexity and control, in the form of a causal loop diagram. This 
causal loop diagram also serves to explain why managers often continue to implement 
controls that enhance complexity as an unintended side-effect. Finally, we identified 
a balancing feedback loop that allows firms to escape or prevent (the detrimental 
performance effects of) vicious interactions between complexity and control.





CHAPTER 3

Searching for partners in open innovation settings: 
How to overcome the constraints of local search*

Searching for partners is of critical importance in open innovation settings. Because 
organizations engaging in partner search tend to get trapped in local search routines, we 
explore how the search for partners can be systemically improved. Drawing on a design 
science approach, we connect the constraints of search behavior to scholarly research 

on open innovation, to develop and test a prototype that helps to identify closely as well 
as distantly related (potential) partners. The design principles arising from this study 

provide actionable knowledge for organizations that want to find better partners without 
spending more resources. We discuss several implications for managers engaging in 

partner search in the context of open innovation. 
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3.1 Introduction

The search for potential partners is of critical importance to the outcomes of open 
innovation processes, which to a large extent depend on alliances as a strategy for 
integrating and commercializing novel knowledge (Chesbrough, 2012, 2003; West 
and Bogers, 2014). However, partner search constitutes a major challenge for many 
organizations. Even if organizations know what they are searching for, how to engage 
search remains problematic (Lopez-Vega et al., 2016).
 The actual process of identifying potential partners (hereafter: partners) is difficult and 
very time consuming (Hitt et al., 2000). As a consequence, most innovation managers, 
business developers and other key agents in open innovation settings have been widely 
observed to fall into the so-called local search trap, that is, they focus entirely on local 
search (Cyert and March, 1963; Simon, 1991). This involves a quest for knowledge in the 
neighborhood of the organization’s current knowledge base (Stuart and Podolny, 1996). 
By contrast, distant search is “a conscious effort to move away” from the organization’s 
current knowledge base (Katila and Ahuja, 2002). 
 Insights on how to overcome constraints to local search are fewer than those given 
by most studies, which focus on how firms search, often providing search dimensions, 
categorizations or mechanisms that lead firms to specific search strategies (Classen et 
al., 2012; Horváth and Enkel, 2014; Katila, 2002; Köhler et al., 2012; Lopez-Vega et al., 
2016; Sofka and Grimpe, 2010). Despite this emphasis, several mechanisms have been 
discussed for overcoming local search, including alliances (Lavie et al., 2010), mobility of 
inventors (Rosenkopf and Almeida, 2003), ambidexterity (Rothaermel and Alexandre, 
2009), accessing a variety of knowledge sources like universities (Fleming and Sorenson, 
2004; Laursen and Salter, 2004), or different knowledge integration procedures 
(Lakemond et al., 2016; Martini et al., 2015). 
 These insights address mechanisms that require either change in organizational 
design or large resource investments, where ‘ensuring access to a breadth of partners’ 
is an exception. More breadth of innovation partners can improve innovation outcomes 
because such cooperation provides greater scope for knowledge recombination (Baum 
et al., 2000; Lakemond et al., 2016). However, little is known on how firms search for 
partners and can improve these practices to overcome the constraints of local search. We 
therefore explore how the limits of local search can be overcome in a more direct manner 
and without spending more resources. That is, compared to previous work on partner 
search, we address the challenges arising from time pressures, cognitive constraints 
and other limitations themselves. As such, our study develops actionable knowledge for 
organizations that seek to engage in and systematically improve both distant and local 
search efforts. We adopt a design science approach (Simon, 1996, 1969) to connect 
scholarly research on search behavior with the pragmatics of partner search and open 
innovation. This approach starts with the illustrative case of a large European innovation 



63

Searching for partners in open innovation setti
ngs: How

 to overcom
e the constraints of local search

intermediary, in which major challenges in partner search serve to identify (1) the search 
problem and (2) its solution requirements. Next, we draw on an iterative design cycle 
informed by both practical and theoretical knowledge, requiring (3) the identification 
of relevant knowledge, in order to develop (4) preliminary design principles and (5) a 
prototype of a solution. We then (6) test the prototype in nine open innovation projects 
at different innovation intermediaries and (7) assess and revise the design principles.

3.2 Theory

Open innovation and search
Identifying potential partners remains a challenge for many organizations (Salter et al., 
2014; West and Bogers, 2014). However, partner search is critical to open innovation 
processes and their outcomes, which heavily rely on searching for and connecting to 
alliance partners (Chesbrough, 2012, 2003; West et al., 2014).
 The role and importance of external knowledge has been increasingly studied in the 
open innovation (OI) literature (e.g. Dahlander and Gann, 2010; Mina et al., 2014). By 
adopting open search strategies, many firms have been changing the ways in which they 
search for new ideas (Laursen and Salter, 2006). Moving away from prevailingly internal 
search strategies, these firms are seeking collaboration with partners that have access 
to knowledge outside their own boundaries (Grant and Baden-Fuller, 2004; Holmqvist, 
2003). As voluntary arrangements among independent firms for exchanging, sharing or 
jointly developing technologies, products, or services (Gulati, 1998), alliances have thus 
become an important vehicle for recombining existing or new knowledge (Lavie and 
Rosenkopf, 2006).
 In this respect, search involves processes related to finding new product ideas or 
solutions to existing problems (Katila and Ahuja, 2002; Laursen and Salter, 2004), 
or, following Li et al. (2008) and Shah and Swaminathan (2008), the search for new 
alliance partners. The latter act as external sources of innovation, such as competitors, 
customers, suppliers and universities (Laursen and Salter, 2006). Finding and selecting 
the ‘right’ alliance partners appears to be a critical element for alliance success (Du et 
al., 2014; Hoang and Rothaermel, 2005). Without partners that fit, the likelihood of 
alliance success diminishes. In this respect, alliances are likely to fail as a result of little 
cognitive proximity (i.e. divergence in knowledge bases), opportunistic behavior, or 
asymmetry in the capacity for absorbing new knowledge and mutual learning (Colombo 
et al., 2009; Hitt et al., 2000; Ireland et al., 2002). For instance, Boschma (2005) argues 
that alliance partners need cognitive proximity, in terms of a shared knowledge base, in 
order to effectively communicate, understand, absorb and process new information. Yet, 
too much cognitive proximity may be detrimental to interactive learning, as it increases 
the risk of lock-in and gives rise to a lack of (sources of) novelty; conversely, too much 
cognitive distance brings about major communication problems (Boschma, 2005).
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Partners and the local search trap 
Central to search is the dilemma between local and non-local (or distant) search, 
referring to the distance between the organization’s current knowledge bases and other 
knowledge bases (Laursen and Salter, 2006; Lavie et al., 2010; Fleming and Sorenson, 
2004). Local search involves the quest for knowledge in the neighborhood of the 
organization’s current knowledge base (Stuart and Podolny, 1996). By contrast, distant 
search is “a conscious effort to move away” from the current knowledge base (Katila and 
Ahuja, 2002). 
 Drawing on the seminal work of Cyert and March (1963), Dosi (1982) and Nelson and 
Winter (2009) argue that search processes are, almost always, highly localized. Several 
reasons underlie this tendency. First, search activity follows established trajectories 
created by past experience, routines, and heuristics (see also: Laursen, 2012; Nelson, 
1991). Second, the inclination to search locally is caused by the fact that learning is 
easier if it is restricted to familiar and proximate neighborhoods (Cohen and Levinthal, 
1990). Third, organizations are often better at tasks of self-maintenance in a stable 
environment than they are at major change, and much better at doing “more of the 
same” than they are at any other kind of change (Nelson and Winter, 2009). Fourth and 
last, firms tend to apply existing knowledge rather than incur the extensive learning costs 
of knowledge-generating R&D alliances (Lavie and Rosenkopf, 2006). As a result, firms 
tend to get caught in a “local search trap” (Laursen, 2012). This has several advantages, 
yet also disadvantages. Advantages are lower costs and a deeper understanding of 
“local” elements that potentially could be combined, leading to better inventions with 
greater reliability, by avoiding elements that did not work in the past (Fleming and 
Sorenson, 2004). Potential downsides of local search are that the resulting knowledge 
often lacks the inspiration and variety required for solving very complex and fuzzy (e.g. 
technological) problems, and may thus not offer sufficient opportunities for knowledge 
(re)combination (Rothaermel and Alexandre, 2009).
 It appears to be difficult to overcome the local search trap for a number of reasons. For 
one, firms tend to be exposed to path dependencies that reinforce either local or distant 
search modes (Lavie and Rosenkopf, 2006). For example, the absorptive capacity to 
value, assimilate, and apply external knowledge (Cohen and Levinthal, 1990) helps firms 
identify emerging opportunities and evaluate their prospects, thus enhancing distant 
search. The more distant (or explorative) a firm’s prior search activities are, the more 
effectual its channels and mechanisms for exploring external opportunities will be. This 
reinforces the search for new technologies and partners that enable experimentation 
(cf. Levitt and March, 1988). Another source of path dependency is the inertia arising 
from internal forces such as irreversible managerial commitments and historic decisions 
(Hannan and Freeman, 1984), which encourages firms to rely on routines for selecting 
partners (Kale et al., 2002). Routines that work will most likely be applied again and again, 
leading to path dependence because the frequency of employing a routine increases its 
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efficiency and the likelihood of desirable outcomes (Levinthal and March, 1993). Thus, 
the firm’s accumulated local search experience reinforces local search routines (Lavie 
and Rosenkopf, 2006). 
 Costs contribute to another barrier for overcoming local search. The costs arising from 
searching for local solutions (i.e. related to the current knowledge base and relational 
network of the organization) tend to be much lower than if more distant solutions 
are also considered (Laursen and Salter, 2006; Levinthal and March, 1993; Tripsas and 
Gavetti, 2000). 
 In addition, time restrictions, financial pressures and cognitive limitations tend to 
constrain the search for external knowledge sources (Cyert and March, 1963; Simon, 
1991). The latter reason connects to the notion of bounded rationality (Simon, 1991, 
1955), providing an explanation of the constraints for and difficulties in conducting 
(both local and distant) search, especially when agents face highly complex challenges 
(Helfat, 1994). Bounded rationality at the individual level makes managers and R&D 
staff unable to contemplate every potential partnering option in solving R&D problems 
and accurately evaluate the future prospects of these options (Laursen, 2012), by 
evaluating whether alliance partners have complementary capabilities and unique 
competencies that can leverage existing resources (Hitt et al., 2000; Mothe and Quelin, 
1998). Thus, the level of cognitive attention by decision makers is restricted (Cyert and 
March, 1963). Another dimension of bounded rationality is the limited time available to 
consider prospective partners, which confines managers to only a subset of potential 
partners. Furthermore, managerial decisions may be imperfect as a result of the limited 
information that managers have access to (van Oorschot et al., 2013). 
 Overall, the notion of bounded rationality connects the limitations arising from 
individual cognitive capacity, time available for search activity, and the information 
available. Any attempt to solve the dilemma between local and distant search therefore 
needs to acknowledge and exploit the prevalence of bounded rationality.

Overcoming the constraints of local search
Several strategies have been identified to overcome localized search behavior. Distant 
search can, for instance, be accomplished through externally acquired R&D, variety 
among organizational members or strategic alliances (Laursen et al., 2012; Lavie, 2006; 
Lavie et al., 2010). Other studies describe how firms design organizational structures 
that emphasize either the exploration for new knowledge or exploitation of existing 
knowledge (Jansen et al., 2006; Rothaermel and Alexandre, 2009). Recently, project 
management and knowledge matching, representing different types of knowledge 
governance mechanisms, have been identified as positive drivers for performance in OI 
involving different types of partners (Lakemond et al., 2016). These insights address 
mechanisms that require either change in organizational design or large resource 
investments. However, little is known on how firms search for partners and can improve 
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these practices to overcome constraints of local search. Even if organizations know 
what they are searching for, how to engage in search remains problematic. We therefore 
explore how the limits of local search can be overcome in a more direct manner and 
without spending more resources. That is, compared to previous work on partner search, 
we address the challenges arising from time pressures, cognitive constraints and other 
limitations themselves.

3.3 Methods

Research design and case selection
To overcome the constraints of local search, this study aims to create and prototype 
a solution that enables partner search, based on evidence-based principles. A science-
based design approach is adopted in developing knowledge and solutions for a highly 
complex problem (Romme, 2003; Romme and Endenburg, 2006; van Aken, 2004). In 
science-based design, design principles play a pivotal role. Design principles are grounded 
in a research-based understanding of the generative values and mechanisms that explain 
why the (prototypical) practice would work (van Aken, 2004). 
 To be able to develop both practical and academic understanding of (how to extend) 
partner search, we selected a case setting that would be likely to provide ample 
opportunities to create and prototype solutions. Several criteria were used to select 
the case setting. First, the case must entail an actual practice of alliance partner search. 
Second, the case organization must be interested in searching both local and distant 
potential partners. In the context of OI, third-party organizations can help firms of all 
sorts to search for external sources of knowledge (Chesbrough, 2007; Gassmann et al., 
2010). For example, public research institutes (e.g. IMEC in Europe (Leten et al., 2013) or 
the Los Alamos National Laboratory in the US (LANL, 2016)), pre-competitive research 
institutes (e.g. Holst Centre (Holst Centre, 2016) in Europe or The Accelerating Medicines 
Partnership (AMP, 2016) in the US) and innovation intermediaries (e.g. European and 
Regional Affairs Consultants (ERAC, 2016) or NineSigma in the US (Gassmann et al., 
2010)) all have an interest in improving the efficiency and effectiveness of their search 
efforts. 
 These two criteria led us to select KIC InnoEnergy (in the remainder of this chapter: 
KIC). KIC is a typical innovation intermediary, that can be defined as an organization 
or body that acts an agent or broker in any aspect of the OI process between two or 
more parties (Howells, 2006). KIC is a Knowledge and Innovation Community and 
was established with support of the European Institute of Innovation & Technology 
(EIT), beginning operations in November 2010, with a head office in the Netherlands 
and six offices that are active in eight European countries, each led by a team of office 
managers. KIC’s objective is to transfer (idle) scientific knowledge on sustainable 
energy technologies to the market by way of strategic alliances that involve partners like 



67

Searching for partners in open innovation setti
ngs: How

 to overcom
e the constraints of local search

universities, public research organizations, large industrial firms and small and medium 
sized enterprises (SMEs). An overview of KIC is provided in Table 3.1. This case setting 
can be generalized to any innovation intermediary, because KIC acts as an agent or 
broker in several aspects of the innovation process between two or more parties (cf. 
Howells, 2006). 
 We adopted a science-based design approach (Romme, 2003; Romme and Endenburg, 
2006; van Burg and Romme, 2014) that is congruent with design approaches typically 
adopted in engineering (Cross and Roozenburg, 1992). This approach starts with 
identifying (1) a problem and (2) solution requirements. Next, we draw on an iterative 
design cycle informed by both practical and theoretical knowledge, requiring (3) the 
identification of relevant scientific knowledge, in order to (4) develop preliminary design 
principles and (5) develop a prototype of a solution. We then (6) test the prototype and 
(7) assess and revise the design principles. These steps typically involve many iterations, 
in which each step overlaps and is highly intertwined with other steps (cf. Pascal et al., 
2013). The next section provides a more detailed description of each step.

Table 3.1 Main characteristics of KIC InnoEnergy

Characteristics Value
Mission statement To build a sustainable long-lasting operational framework among the 

three actors of the knowledge triangle in the energy sector: industry, 
research, and higher education; and ensure that this integration of 
three types of actors is more efficient and has a higher impact on 
innovation (talent, technology, companies) than the three standing 
alone (KIC InnoEnergy, 2015).

Main activities Innovation projects, business creation services, education (the latter is 
outside the scope of this study)

International 
orientation

Yes, six local offices: (1) The Netherlands covering the Benelux; (2) 
Germany; (3) France; (4) Sweden; (5) Poland; (6) Spain covering 
Spain and Portugal

Legal form Societas Europaea (SE)
Partners Formal partners: a total of 28, including e.g. EDF, Total and Vattenfall.

Each innovation project initiated by KIC is likely to have one of these 
partners on board, but will almost always include a set of other, new 
partners.

Data collection and data analysis
Problem identification and requirements. First, we identified key tensions in partner 
search efforts within KIC. These tensions arise from KIC’s attempt to improve (local and 
distant) partner search with the aim to stimulate alliance development. Here, KIC’s staff 
is facing several challenges in searching for relevant partners. An overview of the data 
collected for this study is presented in Table 3.2. We conducted 12 interviews in 2013 
and 2014 with managers from five KIC offices (see Table 3.2). All interviews were semi-
structured (average 65 minutes; ranging from 40 to 115 minutes). The interview protocol 
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was structured around four topics: the interviewee’s background, the development of 
KIC, the functioning of and changes in the network of partners, and the challenges and 
opportunities faced by the office. We concluded each interview by asking informants if 
they wanted to share additional information. The interviews were digitally recorded and 
verbatim transcribed. 
 The analysis was based on coding raw data pertaining to partner search. By triangulating 
statements between at least three offices, we were likely to offset any bias at the level of 
individual informants. Via coding the interviews, a narrative emerged that represented 
KIC’s aims regarding partner search, the processes performed during search, and the 
barriers KIC experienced. In addition, several requirements of a future solution emerged. 
To further define the requirements, we set up 11 meetings with one office manager, to 
collect detailed information about the needs and perspectives relating to KIC’s search 
efforts. In four of these meetings, a business development manager of the same office 
also participated (Table 3.2). The interviews were digitally recorded and transcribed 
for later interpretation. The raw data was coded in terms of KIC’s requirements of any 
solution to its search problem. 

Table 3.2 Data inventory

Data type and quantity Year data was 
gathered

Original data source

Interviews for problem 
identification and 
requirements

Semi-structured 
interviews: 12 
Regular meetings: 11

2013-2014 
(interviews)
2014-2015 (regular 
meetings)

Informants from five KIC offices. 

Interviewees: 
CEO Benelux office: 16x
Business development manager Benelux 
office: 4x
CEO Iberia office: 3x
CEO Germany office: 2x
CEO Sweden office: 1x
CEO French office: 1x

Regular meeting for 
prototype development

Regular meetings: 14 

2014-2015 Informants from one KIC office

CEO Benelux office: 7x
Business development manager Benelux 
office: 2x
Thematic leader Benelux office: 6x

Interviews for prototype 
testing

Semi-structured 
interviews: 6 

2016 Informants from six different 
organizations 

Interviewees: 
Thematic leader KIC Benelux office: 1x
Managing partner from intermediaries: 
2x
Other managers from intermediaries: 3x

Total interviews: 18
Total regular meetings: 25

2013-2016
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Theoretical insights. On the basis of the problem identification and requirements, we 
reviewed the literature to develop a scholarly perspective on the search problem and 
requirements for its solution. Our review approach involved a narrative synthesis, as 
discussed by Denyer and Tranfield (2006). Narrative synthesis is largely “a process of 
compiling descriptive data and exemplars from individual studies and building them into 
a mosaic or map” (Denyer and Tranfield, 2006, p. 219). Through narrative synthesis 
we aimed to identify, explain, and provide perspectives on partner search and provide 
information that can assist practitioners in advancing “best” practices. For example, 
key concepts and mechanisms were extracted from the search and alliance literature 
(including studies of alliance partner selection).
 Preliminary design principles. Design principles are solution concepts for a certain 
(e.g. managerial) problem or challenge. In the area of innovation management, these 
principles tend to be heuristic in nature, incorporating ambiguity operators in predicate 
logic format (Baskerville and Pries-Heje, 2010). Other labels often used for this type of 
principle are design rules (e.g. Romme, 2003) and technological rules (e.g. van Aken 
2004). Design principles also serve to generalize a particular solution to a broader class 
of problems.
 We used the format of CIMO to infer and synthesize principles from the available 
literature (cf. Denyer et al., 2008). The CIMO format basically implies: in this class 
of problematic Contexts, engage in Interventions that invoke this/these generative 
Mechanism(s), to produce this/these Outcome(s) (van Burg and Romme, 2014). A 
generative mechanism is the theoretical rationale that explains why a certain outcome 
is produced in a particular context. In this chapter, we discuss and present the design 
principles only in their final form.
 Prototype development. Informed by the outcomes of previous steps, a prototype 
was developed for searching local and distant partners. The process of developing the 
prototype and receiving feedback from lead users within KIC was highly iterative. In total, 
14 regular meetings in 2014 and 2015 served to show improvements of the prototype, 
conduct small-scale tests and receive feedback. Meetings were organized within one KIC 
office and accompanied by the office manager, business development manager and the 
‘thematic leader’ of the office (Table 3.2). The development of the prototype produced 
a process of going back and forth between requirements, theoretical insights, design 
principles, and prototype development. 
 Prototype testing. Field-testing a prototype informed by practical requirements and 
scholarly insights helps to ascertain what works and what does not work (Hodgkinson 
and Healey, 2008). The prototype was tested in action through a two-stage approach: 
testing within KIC, which included tests and further developments led by the designers 
of the prototype, to be followed by testing of the prototype by third parties (cf. Romme 
and Endenburg, 2006). Testing the prototype in both stages was done by means of a 
one-group pretest-posttest (pre-)experimental design (Campbell et al., 1963; van Aken 
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et al., 2012). This design enables to test whether intervention X (prototype) explains an 
Observation

1
—Observation

2
 (O

1
—O

2) 
difference. In the context of this study, we frame 

Observation
1
 as the conventional search approach (i.e. ways in which the incumbent 

organization conducts search before applying any prototyped intervention). We frame 
Observation

2 
as the tool-based search approach (i.e. the incumbent organization applying 

the search tool in order to find potential alliance partners). Here, the conventional and 
tool-based search approach were restricted to a unique case of partner search within 
each organization. Six structured interviews were held in 2015 and 2016 in six different 
organizations as means of testing conventional search approaches (Table 3.2). The 
first α-test was done in KIC. The other tests were performed in five other innovation 
intermediaries in The Netherlands. Interview questions regarding the conventional 
search approach focused on the description and goal of a recent search case, the 
minimum quality-level required from a potential alliance partner, how search was exactly 
performed, and what the results were of this search effort. Next, the prototype was 
applied to achieve the exact same search goal. After determining the minimum level 
of quality for labeling another organization as a potential alliance partner, differences 
in conventional and tool-based search approaches are measured on five performance 
criteria linked to the solution requirements. For instance, in order to measure whether 
firms are more local/distant to existing knowledge bases, we coded the underlying 
technologies of potential partners in terms of relative distance. Potential partners were 
coded as local when their knowledge bases (related to technologies, markets or value 
chain position) closely relate to the knowledge bases that the organization planned to 
search for at the outset of a search activity or project. Firms were coded as distant when 
they possess knowledge that moves ‘away’ from knowledge bases that the searching 
organization intended to identify for future alliances. To make our coding reliable, two 
researchers (authors) were involved in coding the firms and sub-sectors in terms of 
relative distance. All codes that did not elicit identical interpretations were discussed 
with a third author (who was not previously involved in the coding process) in group 
meetings, until agreement was reached (cf. Perreault and Leigh, 1989).
 This (pre-)experimental approach allowed us to draw conclusions on the impact of 
applying the prototype. Like in every experimental design, threats to validity arise from 
other confounded extraneous variables that might explain the O

1
—O

2
 difference, as 

rival explanations of the difference that intervention X caused (Campbell et al., 1963). 
Moreover, retrospective bias may have occurred when respondents recall a search 
case. To reduce this validity threat, two researchers performed the coding and we only 
selected recent cases. Other uncontrolled rival hypotheses are history and maturation, 
because many other change-producing events may have occurred between O

1
 and O

2 

in addition to our intervention. Yet, the conventional and tool-based search approaches 
were conducted on the same day, and no other conceivable events occurred that could 
have a major impact on posttest results. 

Revised design principles. This study draws on experimentation with new practical 
solutions, but it also serves to develop theoretical insight in terms of design principles 
that can inform similar projects elsewhere. In this last step, we thus collect all learnings 
and findings from prototyping and testing the solution, and revise the initial set of design 
principles accordingly. This serves to produce a set of design principles that are grounded 
in theory as well as tested in practice (Pascal et al., 2013; van Burg et al., 2008).
By adopting this structured but highly iterative approach, we intend to address the dual 
challenge of rigor and relevance in developing knowledge on how to overcome the 
constraints of local search for alliance partners.

3.4 Findings
Problem identification and requirements: Searching for alliance partners in KIC
Partner search is critical to intermediaries like KIC, which therefore provides a highly 
interesting case setting for exploring search behavior and any limits to local search. KIC’s 
alliances develop and commercialize energy technologies that have already been proven 
feasible by means of a lab prototype. The office managers are responsible for searching 
alliance partners in a variety of settings. First, KIC aims to assist its existing partners in 
identifying (potential) lead customers, investors, or firms that can help solve specific 
technological problems. Second, new partners need to be found for alliances that are 
already in place but lack specific knowledge or capabilities. Third, KIC actively tries to 
initiate entirely new alliances. To do so, KIC aims to identify and approach innovative 
firms in specific sectors and subsectors. For instance, one of KIC’s offices focuses 
exclusively on the sector “intelligent energy-efficient buildings and cities” and related 
subsectors (see Figure 3.1). 
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KIC’s role as an innovation intermediary raises huge challenges for its staff members. For 

example, a KIC office manager observed:  

“Linking our partners’ knowledge to firms, especially SMEs, is a black hole. I don’t 

know where to find the right SMEs.”  

KIC had been trying to improve its search capabilities in several conventional ways. First, 

KIC collaborated with other (local and regional) intermediaries to leverage their partner 

networks. Second, personal networks of KIC employees were mapped and activated in order 

to grow a database of partners. Third, KIC frequently organized matchmaking events, meant 

to attract research or industrial partners, especially SMEs. The overall goal of these events 

was to stimulate potential partners to form alliances for acquiring, obtaining and 

commercializing (sustainable) energy technologies. Fourth, KIC’s office managers frequently 

used conventional search engines like Google and LinkedIn to search for SMEs. As these 

search engines do not allow for more generic search, staff members of KIC found it very hard 

and time-consuming to evaluate all firm websites and select appropriate (e.g. local as well as 

more distant) firms. KIC’s staff thus largely failed to significantly increase the number of 

SMEs in their alliances. A major barrier appeared to be the lack of opportunities and 

resources to efficiently identify partners in large populations (e.g. found via Google). In this 

respect, staff members were highly time-constrained and could therefore not effectively map 

and structure the entire landscape of SMEs.  

Figure 3.1. Sub-sectors related to the central theme of KIC’s matchmaking events
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Revised design principles. This study draws on experimentation with new practical 
solutions, but it also serves to develop theoretical insight in terms of design principles 
that can inform similar projects elsewhere. In this last step, we thus collect all learnings 
and findings from prototyping and testing the solution, and revise the initial set of design 
principles accordingly. This serves to produce a set of design principles that are grounded 
in theory as well as tested in practice (Pascal et al., 2013; van Burg et al., 2008).
By adopting this structured but highly iterative approach, we intend to address the dual 
challenge of rigor and relevance in developing knowledge on how to overcome the 
constraints of local search for alliance partners.

3.4 Findings
Problem identification and requirements: Searching for alliance partners in KIC
Partner search is critical to intermediaries like KIC, which therefore provides a highly 
interesting case setting for exploring search behavior and any limits to local search. KIC’s 
alliances develop and commercialize energy technologies that have already been proven 
feasible by means of a lab prototype. The office managers are responsible for searching 
alliance partners in a variety of settings. First, KIC aims to assist its existing partners in 
identifying (potential) lead customers, investors, or firms that can help solve specific 
technological problems. Second, new partners need to be found for alliances that are 
already in place but lack specific knowledge or capabilities. Third, KIC actively tries to 
initiate entirely new alliances. To do so, KIC aims to identify and approach innovative 
firms in specific sectors and subsectors. For instance, one of KIC’s offices focuses 
exclusively on the sector “intelligent energy-efficient buildings and cities” and related 
subsectors (see Figure 3.1). 
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used conventional search engines like Google and LinkedIn to search for SMEs. As these 

search engines do not allow for more generic search, staff members of KIC found it very hard 

and time-consuming to evaluate all firm websites and select appropriate (e.g. local as well as 

more distant) firms. KIC’s staff thus largely failed to significantly increase the number of 
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Figure 3.1. Sub-sectors related to the central theme of KIC’s matchmaking events
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KIC’s role as an innovation intermediary raises huge challenges for its staff members. For 
example, a KIC office manager observed: 

“Linking our partners’ knowledge to firms, especially SMEs, is a black hole. I don’t 
know where to find the right SMEs.” 

KIC had been trying to improve its search capabilities in several conventional ways. First, 
KIC collaborated with other (local and regional) intermediaries to leverage their partner 
networks. Second, personal networks of KIC employees were mapped and activated in 
order to grow a database of partners. Third, KIC frequently organized matchmaking 
events, meant to attract research or industrial partners, especially SMEs. The overall 
goal of these events was to stimulate potential partners to form alliances for acquiring, 
obtaining and commercializing (sustainable) energy technologies. Fourth, KIC’s office 
managers frequently used conventional search engines like Google and LinkedIn to 
search for SMEs. As these search engines do not allow for more generic search, staff 
members of KIC found it very hard and time-consuming to evaluate all firm websites and 
select appropriate (e.g. local as well as more distant) firms. KIC’s staff thus largely failed 
to significantly increase the number of SMEs in their alliances. A major barrier appeared 
to be the lack of opportunities and resources to efficiently identify partners in large 
populations (e.g. found via Google). In this respect, staff members were highly time-
constrained and could therefore not effectively map and structure the entire landscape 
of SMEs. 
 Together with KIC’s leadership and business development officers, we therefore 
identified several requirements for a solution to KIC’s search problem. First, KIC needed 
a search process that enables the identification of novel partners with closely related 
knowledge but it also wanted to be able to identify novel distant partners that would 
represent less obvious ‘technology combinations’ (Ortt and van der Duin, 2008). Second, 
KIC wanted to improve its ability to find novel firms with an appropriate mind-set. The 
latter meant the potential partner would need to have some track record in innovation 
and be prepared to innovate again and again. Third, KIC needed partner search processes 
to become more efficient. Searching for partners (a) was highly time-consuming in the 
first place and (b) KIC managers had little idea of the SME landscape. However, KIC’s 
managers and employees expected that using large volumes of data and information 
technology could possibly enable more efficient ways to search. 
 In sum, KIC looked for a solution that enables search for both local and distant new 
partners, and which thus also allows for less obvious links between firms (requirement: 
local and distant knowledge bases); improves search results that are novel and appropriate 
(requirement: effectiveness); and draws on large populations, while not spending too 
much time on evaluating their appropriateness (requirement: efficiency).
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Identifying ideas and (preliminary) solutions from the literature
This section draws on literature in the area of cognitive psychology, information 
technology, strategic alliances, search and OI to extract ideas for solutions. The literature 
and ideas for solutions are discussed in relation to the three requirements defined earlier.
 1) Local and distant knowledge bases. Any partner (potentially) possessing novel 
knowledge may be regarded local or distant with respect to the organization’s current 
knowledge bases. Important for this study are the mechanisms enabling a manager to 
identify potential partners, irrespective of their relative distance, that is, “the distance in 
technical and market knowledge that firms possess and have acquired while dealing with 
particular technologies and markets” (Boschma, 2005, p. 63). 
 Existing techniques for big data analysis provide relevant mechanisms for exploring 
and assessing the distance of knowledge. So-called vector space models comprise 
algebraic rules with the objective of providing, in response to a user query, references to 
documents containing information the user is looking for (Raghavan and Wong, 1986). 
Here, documents may be texts on firm websites, while users are individuals performing 
search queries regarding technologies or markets. The availability heuristic, defined by 
Tversky and Kahneman (1973), explains how people recall past (but potentially more 
relevant) entities less well than recalling frequent or more recent entities. Because vector 
space models can be applied together with systematic and algebraic rules to extremely 
large numbers of documents, they can help overcome the limitations of human cognition 
and especially human judgment errors arising from Tversky and Kahneman’s availability 
heuristic. 
 The text that users insert in a query can be verbatim linked to documents, yet 
computers (still) understand very little of the meaning of human language. Vector 
space models of semantic processing10 can measure the similarity of meaning (instead 
of the exact wording) between texts from user queries and documents (Turney and 
Pantel, 2010). This provides the opportunity to find documents related to technologies 
or markets that are local but also more distant than those inserted in a query. Results 
can thus be presented that are semantically similar to the query, but entirely novel to 
the user, which enhances human creativity without humans necessarily being creative 
themselves (Wiggins, 2006). Adopting vector space models of semantic processing may 
yield novel outcomes, in terms of both local or distant firms. In turn, this provides ample 
opportunities to form alliances that can shift to different technological trajectories 
(Benner and Tushman, 2003).
 Furthermore, the literature on (visualizing) networks provides insight in comparing 
(clusters of) firms in terms of complementary knowledge (Basole, 2009). So-called 
strategic networks are composed of interorganizational ties that are enduring and 

10 In this chapter, following Turney and Pantel (2010), we use the term semantics in a general sense, as the 
meaning of a word, a phrase, a sentence, or any text in human language, and the study of such meaning. 
We are not concerned with narrower senses of semantics, such as the semantic web or approaches to 
semantics based on formal logic.
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strategically significant for the firms entering them (Gulati et al., 2000). Visualizing these 
networks produces several benefits for managers. For instance, a visualized network of 
firms enables these managers to explore the complexity of interfirm relations and discover 
the relations between current and emerging segments (Basole, 2009). Visualization can 
thus be highly instrumental in identifying and positioning large numbers of firms that are 
more or less distant to each other.
 2) Search effectiveness. Search efforts need to result in newly identified potential 
partners that have a good fit with the incumbent alliance (Im and Workman, 2004). As 
such, obtaining novel and appropriate know-how from external sources is fundamental to 
OI (Kale and Singh, 2007). In this context, a key component of partner appropriateness 
is the innovativeness of the potential partner, that is, the ability to repeatedly recombine 
novel knowledge into meaningful product or service introductions. Prior research 
suggests that innovative partners can reduce the causal ambiguity arising from 
knowledge transfer and therefore facilitate knowledge flows from one party to another 
(Cohen and Levinthal, 1990). The concept of innovativeness can be measured in multiple 
ways11. One can thus identify potential partners by using words in search queries related 
to innovativeness.
 3) Search efficiency. Any solution arising from our study should require less time and 
effort than the conventional ways to search for partners. Obviously, searching large 
databases is more likely to generate good results, than only exploring a few options. 
Yet, human judgment is severely limited in terms of the amount of information we can 
receive, process and remember (Miller, 1956; Neisser, 2014). Powerful computational 
techniques for unveiling and matching results, trends or patterns within and between 
large datasets (George et al., 2014) can reinforce and support human judgment, while 
also reducing the amount of the time the user needs for the search. Think of, for instance, 
algorithms that perform calculations, process data and automate reasoning through a 
self-contained step-by-step set of operations (Constantiou and Kallinikos, 2015).

Prototype development
KIC’s solution requirements and the ideas for solutions inferred from the literature 
subsequently served to create preliminary design principles that could inform the 
development of a prototype. The first author of this chapter shaped the process of 
developing the preliminary design principles and initial prototype via dialogues and 
negotiations with users within KIC, through a process of mutual adaptation. We will 
present the design principles in their final form later in this chapter. In the remainder of 
this section, the prototype solution is presented. 
 The prototype we developed contains a web application where search queries can be 
created (similar to Google search). Its search engine contains algorithms for vector space 

11 Innovativeness can be measured and approximated in numerous ways, for example: product/process 
innovation, patent (citations), time to market, R&D input, R&D intensity, and the prior alliance experience.
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models of semantics. First, meaning is inferred from text inserted by users and translated 
into an array of firm characteristics (related to a firm’s knowledge on technologies or 
markets). The database contains texts from firm websites that are also transformed into 
characteristics of the firms’ knowledge bases. Then, characteristics of these firms and 
those of (the organization of) the user can be translated into vectors and compared with 
each other, in order to retrieve information from the database. This procedure may help 
overcome limitations to human cognitive capacity. The output from any set of search 
queries contains a list of firms that best match these queries and simultaneously contain 
distant results. These firms can be evaluated at the individual firm level as well as at 
the (sub)sector level. The results are also visualized and clustered, based on the firms’ 
knowledge bases, enabling the user to better identify both local and distant partners (for 
an example see Figure 3.2). These functionalities of the prototype respond to the first 
requirement defined earlier: identifying potential partners with both local and distant 
knowledge bases.
 The prototyped web application (hereafter: tool) also serves to construct search 
queries using specific keywords regarding technologies, markets or innovativeness of 
a firm (e.g. IP protection or prior collaborations). Using keywords that relate to these 
categories helps to create a general set of words to be used as input. Because word choice 
can influence search results, this general set not only improves user friendliness of the 
tool, but also enhances the appropriateness and reliability of search results. Moreover, 
the user can easily re-insert search results as input in subsequent search queries. For 
instance, an interesting set of firms identified in one query can then be inserted as an 
example in a new query. These functionalities of the tool relate to the requirement of 
effectiveness defined earlier. 
 The prototyped tool developed in this study was linked to a large database containing 
(the downloaded website contents of) 198,000 Dutch SMEs and larger firms. This data 
volume is too large for any human to process and capture. Moreover, the maximum time 
that the tool’s search engine needs to calculate results for any query is one minute. Thus, 
this tool may help meet the requirement of search efficiency. 

Testing the prototype 
The prototype has been tested in nine unique cases within six different organizations. 
First, the prototype was tested within KIC, where the initial search problem was 
identified. Subsequently, we performed tests at another five innovation intermediaries 
(involving eight cases). The prototype’s performance was measured by comparing 
results from conventional search approaches used previously with those from the search 
activity that draws on the prototyped tool. Table 3.3 outlines the performance criteria 
and measurements, including a working definition for coding local and distant search. 
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We applied the criterion of saturation, implying that no new results were obtained 
after a certain number of tests. In testing the prototyped tool, no new data patterns 
were observed after analyzing 33 search queries distributed over the nine search cases. 
Two key patterns in the data are as follows: (1) the tool effectively helps overcome the 
conventional limits to search arising from time pressures, cognitive constraints, financial 
constraints and other barriers in overseeing and handling large volumes of information; 74 
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Table 3.3. Performance criteria of conventional and tool-based search approaches in relation 
to the solution requirements

Requirements Performance criteria
Local or distant 
knowledge bases

(1) whether the potential partners found are more distant or local

Firms are coded as local when they possess knowledge bases 
(associated to either technologies, markets or value chain position) 
closely related to the knowledge bases that the seeker organization 
intends to identify at the outset of the search task

Firms are coded as distant when they possess knowledge that moves 
‘away’ from knowledge bases that the seeker organization intends to 
identify for future alliances

Effectiveness (2) whether and how much potential alliance partners found are novel 
to the organization that performs search 
(3) whether the firms found are appropriate (e.g. innovative) or not to 
the organization that performs search

Efficiency (4) the amount of novel potential alliance partners found within a 
specific amount of time
(5) the speed of finding, with the tool-based search approach, the same 
number of novel potential partners as found during the conventional 
search approach

(2) local potential partners are often unknown and thus difficult to identify, when 
the search (as in our tests) goes beyond conventional search engines (e.g. LinkedIn). 
Because of readability, two of the nine cases are described in depth. Table 3.4 presents 
the performance measures and results for all cases.
 KIC. For an upcoming matchmaking event on sustainable energy in buildings and 
cities, KIC engaged in a search for partners interested in joining KIC’s strategic alliances. 
Prospective firms were believed to be appropriate when they were an SME, had some 
track record of being innovative, and were active in one of several subsectors of the ‘built 
environment’ sector (e.g. heating or cooling systems). KIC’s conventional approach 
involved searching for partners through internet, especially Google and LinkedIn. KIC 
also developed a database of approximately 1,000 firms (not only SMEs), mainly through 
exchanging personal business cards. However, KIC’s staff had already contacted these 
ties several times for other events, so their willingness to participate was low. During 
(conventional) search activities taking five hours, KIC found 12 firms that were meeting 
their criteria for potential partners. Of these, nine were rather close to markets and 
technologies that KIC initially searched for (e.g. heating and cooling systems). Three of 
the 12 were more distant in nature. Of the 12 potential partners identified, KIC’s staff 
already knew two. One business developer of KIC explained: 

“It’s pretty hard to come up with firms that I don’t know. I quickly think of my existing 
network, think of people I met at the business expo last month.”
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Applying the prototype of our tool, users within KIC noticed that due to short search 
times through the database, the prototype enables engaging in multiple search queries 
within a short period of time. A first search query using words regarding innovativeness 
and heating and cooling technology resulted in a list of 113 firms. By interpreting the 
visualization of these results, 20 were regarded as local options that were highly relevant 
because they were innovative SMEs (hence, appropriate in the case of KIC). In addition, 
two firms represented subsectors that were outside the knowledge areas that KIC 
intended to search for. For instance, one of these firms applied algae for heat generation 
in buildings. Such a technology represents a more distant knowledge base (from the 
perspective of knowledge on ‘built environment’) than, for example, technologies 
enabling more efficient heat pump systems. From the 20 local firms, two were used as 
input for a new search effort. The results showed 16 additional local firms that were 
comparable to the technologies and markets of local firms found earlier. Another search 
effort was then performed, now inserting two distant firms already identified. The 
results showed another 10 distant firms in comparison to firms in the subsectors that 
KIC initially searched for. Moreover, KIC was able to identify partners in terms of their 
value chain position. For instance, some of the distant results consisted of engineering 
agencies and manufacturers (e.g. hybrid heat pumps), representing two value chain 
positions that KIC was specifically looking for. In total, the KIC’s user of our prototype 
identified 36 local potential alliance partners, of which 32 were novel to KIC. All the 12 
distant firms identified were novel too, suggesting that semantic processing enhances 
search effectiveness as well. These three searches, including evaluation of the outcomes, 
were completed within 90 minutes. One KIC office manager noted:

“What we normally would do in a week, we can now do within an hour. It helps 
to systematically analyze large groups of firms. This speeds up the process of 
approaching the right firms tremendously.”

Moreover, 36 of the 48 firms identified could be positioned as local in nature. Four of 
these were known to KIC, yet 32 local firms were entirely novel to KIC. 
 The post-test interviews with three (lead) users within KIC suggest the prototyped 
tool significantly improved search results in terms of the quality of potential partners, 
information about these partners, the ability to identify partners that are both local and 
distant, and the specific ability to identify SMEs (39 of the 48 firms found were SMEs). 
Moreover, the tool appears to significantly reduce the initial search effort that previously 
involved manually searching and studying hundreds of websites. 
 Open-House. Focusing on the event, dance and music industry, Open-House is an 
innovation intermediary established by ID&T that, in turn, is owned by SFX Entertainment, 
one of the world’s largest content providers and producers of international live events 
(SFX, 2013). ID&T as such acts as an important launching customer for Open-House 
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and its alliances in which partners acquire and integrate innovations. One of Open-
House’s objectives is to reduce CO2 emissions and fossil-fuel consumption during large 
music festivals by adopting sustainable energy technologies. ID&T produces, among 
many others, events such as Sensation White (40,000 attendees), Electric Zoo Festival 
(110,000 attendees) and Tomorrowland (400,000 attendees), providing a rough idea 
of the energy capacity required to power these festivals in terms of hardware (e.g. bars, 
lighting and audio systems) (SFX, 2015).

Because of the remote locations of music festivals, Open-Houses’ search effort was to 
list potential partners in the area of off-grid energy solutions. One project manager, 
overlooking this business pillar within Open-House, knew firms offering conventional 
off-grid energy solutions, like (diesel)generators and others focused on setting-up and 
dismantling festival grounds. Yet, this project manager observed: 

“I don’t know what is out there. I cannot grasp the off-grid energy playing field.” 

Regarding potential partners, Open-House wanted to identify innovative firms active in 
the sustainable energy sector, more specifically in the area of energy generation, hybrid 
energy systems, smart energy, batteries and energy-system related software. After 
spending three days of searching through familiar networks and Google, 15 appropriate 
firms were found. Of these, 10 were considered local as they belonged to the subsectors 
energy generation and hybrid energy systems. Of the 15 firms found in total, 10 were 
novel to Open-House.

Exhibit 3.1. Results of search for potential partners in off-grid energy
At the outset of the project, Open-House planned to identify partners that possessed 
knowledge on technologies and markets in relation to three different sectors and 
eight different subsectors (see center of Figure 3.3). By adopting conventional 
search routines like internet (Google) and approaching personal and business ties, 
one manager identified 15 appropriate firms in a time period of three full days. Ten 
of these firms belonged to the subsectors solar panels and offshore energy, both 
were considered local in nature, as firms in these subsectors possess knowledge on 
technologies or markets that Open-House planned to search for at the outset of the 
project. The manager identified five firms in distant subsectors fuel cell technologies 
and torrefaction (see top of Figure 3.3). These firms possess knowledge on 
technologies that moved ‘away’ from knowledge bases that Open-House intended to 
identify for future alliances. 

By adopting the prototyped tool, the manager succeeded in identifying 47 potential 
partners. In a time span of two hours, five different search queries were constructed, 
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each building upon the outcomes of the previous one. The results consisted of 20 
firms that belonged to four different local subsectors: solar panels, heat pumps, 
batteries and offshore energy. All four were already identified by Open-House before 
actual search, hence being characterized as local. To the surprise of the manager, a 
total of 27 novel and appropriate firms were identified. These belonged to 10 unique 
and distant subsectors. These potential partners either possess distant knowledge 
in the context of markets, like sustainable buildings, uninterruptible power supplies 
or shipping batteries. For instance, firms in the ship-building industry appeared to 
be producing batteries for autonomous energy systems that are appropriate for 
remote (festivals) terrains too. Other potential partners were identified having 
know-how about distant technologies like hydrogen technology or gas from biomass. 
Interestingly, the Open-House manager also identified potential partners that were 
rather distant in terms of their position in the value chain - so distant that Open-
House had not considered involving them upfront. For instance, energy consultants 
with knowledge on integrating off-grid energy systems, or firms focusing on early 
development of electrotechnical components were identified as distant and both 
novel and appropriate.
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identify for future alliances.  
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Note: sectors and sub-sectors in the center of the diagram are not divided by local or distant, as these represent 

the reference point of Open-House. Results from search (both conventional and tool-based) are local when 

they relate to this reference point, or distant when they move away from this point of reference (move away in 

terms of knowledge base associated to technologies, markets or value chain position).
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By applying the tool for two hours, Open-House was able to identify 47 potential partners 
(for details, please see Exhibit 3.1). A major difference with the conventional search 
practice was its efficiency. In addition, 44 out of the 47 firms were found to be novel to 
Open-House. And 27 were tagged as novel and distant, as they were highly appropriate 
but active in other subsectors than Open-House had initially looked for. 
Moreover, Open-House was able to distinguish distant partners in terms of their value 
chain position. Its project manager discovered firms engaging in technology development 
and production, but also identified service providers like energy consultants. Interestingly, 
the project manager was equally happy to find a number of firms relatively close to 
Open-House’s knowledge base: 

“Now I finally get a better view on who develops and manufactures battery packs. 
We know what they do, but we want to be able to get in touch with them.” 

In total, 20 ‘local’ firms were identified, of which 17 were novel to Open-House, which 
illustrates that conventional search strategies also tend to produce sub-optimal outcomes 
in the context of local knowledge domains. In the post-test interviews, the Open-House 
staff assessed the prototyped tool as a time-efficient and effective tool for identifying 
potential partners. 
 Results from all cases. The cumulative results from all nine cases show that the prototype 
enables practitioners to overcome the generic constraints on cognitive capacity, the 
limited overview of existing firms, as well as the usual managerial constraints on available 
time and resources. As such, partner search processes become more resource-efficient, 
while producing more and better outcomes. The differences between conventional 
and tool-based search also suggest that identifying local firms is less easy then is often 
assumed. Many local options appears to be not known to managers, even those with 
extensive networks.

Resulting design principles
A final set of design principles can now be presented, by combining the practical insights 
arising from prototype development and testing with the ideas and guidelines inferred 
earlier from the literature. These principles can inform the development of any prototype 
in this area. We structure each principle in terms of a particular context (C), in which an 
intervention (I) invokes a generative mechanism (M) that serves to produce a particular 
outcome (O) (cf. Denyer et al., 2008). 
 Design principle 1. The first principle provides a guideline for overcoming the limits of 
human cognition in processing large amounts of data, while reducing the overall effort 
required. The efficiency requirement of search activity can be addressed by exploiting 
the processing power of computers. The outcome depicted in this principle can be 
measured at the firm level:



83

Searching for partners in open innovation setti
ngs: How

 to overcom
e the constraints of local search

DP-1. In search efforts involving large volumes of data as well as time constraints (C), 
draw on algorithms and database techniques (I) because these exploit the power of 
systematic data processing and automated reasoning (M), in order to make search 
efforts less time-consuming and overcome the limited cognitive capacity of humans to 
process and compare information (O).

 Design principle 2: The second principle extends DP-1 toward the context of alliance 
partner search. This design heuristic pertains to the intended outcomes of partner 
search, to be accomplished by applying computer power to large volumes of data. In this 
respect, managers must be able to search on specific dimensions like innovativeness, 
technologies or markets, in order to identify potential alliance partners that meet 
particular requirements:

DP-2. In searching large volumes of data on potential partners by means of algorithms 
and database techniques (C), apply keywords related to what is expected from partners 
(I) because this enables matching with database fields (M), in order to identify a set of 
appropriate partners (O).

 Design principle 3: The third principle also extends the (more generic) DP-1, regarding 
ways to overcome the availability heuristic, identified at the time by Tversky and 
Kahneman. In this respect, Vector Space Modeling appears to be instrumental in dealing 
with the dearth of novel results arising search activities, and as such enables project 
managers and other agents to identify partners, both local and distant ones. As such, 
whereas DP-2 talks about how to shape and facilitate the process of search inputs (i.e. 
subsequent queries), this principle addresses the process of translating search inputs 
into outputs:

DP-3. In searching large volumes of data on potential partners by means of algorithms 
and database techniques (C), apply Vector Space Modeling (I) that serves to overcome 
the limitations of the availability heuristic in raising and identifying new ideas (M), in 
order to identify novel potential partners - both local and distant ones (O).

 Design principle 4: The fourth principle extends DP-3 to the search for (potential 
partners with) distant knowledge bases. Project managers and others engaging in alliance 
partner search appear to be more likely to identify distant firms when semantic analysis 
is applied. Semantic information serves to associate user input to complementarities 
(technologies, markets or value chain positions), by exploring the denotation of the 
input. This suggests:
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DP-4. In searching large volumes of data on potential partners by means of algorithms 
and database techniques, including Vector Space Modeling (C), apply semantic 
algorithms (I) because they serve to recognize complementarities between user input 
and data on potential partners’ websites (M), to enable the identification of novel firms 
with distant knowledge bases (O).

 Design principle 5: The key intervention in the final principle is the visualization of 
knowledge complementarities between (sub)sectors and clusters. This design principle 
thus talks about how to handle and interpret the data arising from search activity guided 
by the previous principles. Visualizing the results arising from search queries may help 
users to identify local or distant knowledge bases. We summarize these findings as 
follows:

DP-5. In handling and interpreting large volumes of data arising from search efforts 
guided by the previous design principles (C), use network visualization techniques (I) 
because they serve to make complementarities in technology, market or value chain 
position explicit (M) to enable the identification of clusters of potential partners, with 
local as well as distant knowledge bases (O).

3.5 Discussion and conclusions

The search for and identification of partners is a critical competency in open innovation 
settings (West and Bogers, 2014). By developing a prototyped tool and testing it in nine 
cases including 33 search queries, this study set out to determine whether and how 
constraints to local search can be overcome. A key result of our study is the set of five 
principles for designing systems that facilitate (both local and distant) partner search 
activities, while reducing the overall search effort. Each of these principles offers specific 
‘design’ guidelines for partner search, some of which may not be ‘new’, in the sense that 
they were inferred from the extant literature. However, it is the integrated set of design 
principles that provides a fresh perspective on partner search, as well as on guiding any 
(new) design effort in this area (Burg et al., 2008; Ethiraj and Levinthal, 2004b; Romme 
and Endenburg, 2006). Two main findings are discussed in more detail in the remainder 
of this section: (1) the prototyped tool serves to overcome the cognitive, time, financial 
and other limitations that lead partner search efforts to focus on local options; (2) and 
somewhat surprisingly, even many of these local options are often unknown and difficult 
to identify. 
 First, project managers and others engaging in partner search are subjected to the 
three generic constraints, or ‘boundaries’, of rationality (Simon, 1996, 1969): the 
limited cognitive capacities of individual people, the limited time available for any 
search activity, and the selective pieces of information that are available or can be 
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accessed. As a result, these managers frequently restrict search processes to familiar and 
proximate neighborhoods (Salter et al., 2014), and more distant knowledge domains 
are systematically overlooked (Laursen, 2012). In addition, local search practices are 
self-reinforcing and can result in myopic behavior of managers. This reduces the variety 
of inputs, and thus undermines the organizational capability to produce successful 
innovations (Cohen and Malerba, 2001). 
 When testing the search tool, managers were able to produce distant search results 
with a similar (or even less) effort than when they produced local search results using 
conventional search strategies. Aggregating the results from all cases, managers found 
16 times more distant firms when adopting a tool-based search, compared to applying a 
conventional search approach. Access to a broader, more diverse, portfolio of knowledge 
sources - local as well as distant in nature - provides more inspiration and variety in 
problem solving and collaborative innovation efforts. Another finding is that an advanced 
search tool also overcomes time-pressures and the constrained ability of individual 
people or small teams to contemplate every possible partner option. The implication is 
that advanced search tools can accelerate the OI process. Information technology and 
intelligent software appear to be instrumental in efficiently identifying partners from a 
large population of firms, which in turn may help reduce the overall time to market. 
 The second main finding from this study is that highly experienced innovation managers 
often fail to identify many local partner options. While this study’s initial focus was on 
overcoming the local search trap, distant partners are not intrinsically better than local 
ones. Focusing too much on distant search can thus invoke significant risks. For instance, 
too much variety in knowledge from distant external sources can increase the cost of 
learning (Carlile, 2002). Moreover, organizations that rely on an increasing variety of 
external sources of innovation tend to have decreasing returns in terms of innovation 
performance (Laursen and Salter, 2006). Although the search for local partners can 
be assumed to be easier, we found that even many - highly interesting and relevant - 
local sources were often unknown to the incumbent manager. Our findings suggest an 
advanced search tool helps to identify 2,5 times more local partner options, compared 
to conventional search approaches. Most of these local results were entirely novel to 
managers, even when these potential partners were active in the same (sub)sector.
 Next to these findings, our study also extends the literature regarding the characteristics 
of potential partners. Previous work in this area suggests that innovation practitioners 
often search for partners by focusing on their technical or market knowledge (Boschma, 
2005; Grimpe and Sofka, 2009; Sofka and Grimpe, 2010). Yet, our tests show that the 
tool-based approach enables managers to identify distant partners on their value chain 
position as well. This not only serves as an additional dimension for conceptualizing local 
and distant search, it also helps managers to identify and select firms with specific value 
chain positions and to model the complete innovation chain. The latter capability is 
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essential, as OI inherently requires joint value creation across the value chain (Christensen 
et al., 2005). 
 This study also responds to calls for studying the role of SMEs in open innovation 
settings (Parida et al., 2012; van de Vrande et al., 2009a). SMEs and larger organizations 
tend to have great difficulties in connecting with each other, due to various dissimilarities 
(Sawers et al., 2008) and the barriers experienced by SMEs when they (attempt to) scan 
and reach out to competent partners (Kirkels and Duysters, 2010). Moreover, SMEs are 
less likely to patent, which makes the most obvious mechanism of partner identification 
(i.e. via patent databases) rather difficult to use (Rothaermel and Boeker, 2008). In this 
respect, the design principles proposed earlier may guide the search for partners in any 
large population of SMEs. 
 Previous attempts by OI scholars to develop practice-oriented recommendations 
from “thick” case descriptions have only provided partial views or have refrained from 
specifying the specific contexts to which these recommendations apply. This makes it 
rather difficult to formulate recommendations that bear contextual validity as well as 
synthesize scholarly insights (van Burg and Romme, 2014; Zahra, 2007). The design 
science approach adopted in this study serves to connect an emerging body of research 
to action-oriented knowledge of practitioners (Romme, 2003), lending support for the 
effects of particular actions or interventions in clearly defined contexts (Tranfield et al., 
2003). This approach serves to uncover the context-dependency of a set of generative 
mechanisms (Zhang and Li, 2010). As such, design science might offer an interesting 
methodology to extend and deepen the state-of-the-art of research on search, alliances 
and OI - especially for scholars seeking to systematically align theoretical and practical 
perspectives.
 The design framework developed in this study is especially helpful for innovation 
intermediaries and knowledge brokers (Kirkels and Duysters, 2010) as well as other 
organizations responsible for accelerators, boot camps, business incubators, and similar 
new business-generating initiatives. Industrial firms from all sizes and sectors may also 
benefit, as they often search for potential partners, suppliers, (launching) customers or 
competitors. An initial version of our design framework informed the development of a 
prototype that is distinct from (online) matchmaking services, for instance offered by 
intermediary NineSigma. In this respect, our prototyped search engine facilitates self-
initiated search for partners, rather than sharing a technology-related problem. 
 Any user of this search engine has to set a search goal (i.e. a technology, or specific 
kind of firm) and then maps the environment. This approach thus involves selecting 
the means (e.g. a firm shown in the results) to reach an effect (establishing an alliance 
to exchange complementary resources), which aligns with what Read et al.’s (2009) 
description of how ventures partner with other ventures,  by carefully selecting other 
firms based on complementary competencies and developing alliance contracts that 
judiciously specify each partner’s responsibilities. The tool thus strongly aligns with a 
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goal-directed and more causal approach to (a first step in) alliance formation. However, 
the use of the tool also serves to identify previously unknown options. An effectual 
approach offers then opportunities to leverage these unexpected outcomes (cf. Read 
et al., 2009). When zooming out, any tool-based search comprises only a small part of 
the entire alliance process. Future studies can therefore seek to assess whether a goal-
oriented type of partner search contributes to or undermines the success of the broader 
alliance process, and whether during the alliance, or the actual partnership, effectual 
approaches are followed. 
 In several ways, our key findings are preliminary in nature. First, six innovation 
intermediaries have tested the prototype arising from our design framework in nine 
different projects and 33 search queries. Second, the prototype was tested in the 
presence of the designers. These so-called alfa-tests need to be extended toward beta-
tests, in which managers try out the prototype without any authors/designers being 
around (Romme and Endenburg, 2006). Third, the usage of the tool is constrained 
by a lack of knowledge about what complementary competences are needed for a 
successful alliance. This lack of knowledge can limit the search results because, even 
when the tool’s algorithms suggest distant results, the input of the user will steer the 
results in a particular direction. Yet, the same mechanism may also help overcome the 
boundary condition of unknown complementary competences, as the search results will 
be related yet more distant to the knowledge of the user. This functionality of the search 
engine can be helpful especially when one does not know ex ante what complementary 
competences are required. Finally, our study of how to overcome the local search trap 
has focused on the search process and its direct outcomes, rather than the long-term 
impact on the partner alliances actually formed, their performance, and so forth. The 
latter questions should be addressed in studies that draw on longitudinal data collection. 
Overall, our study provides evidence-based actionable knowledge for organizations that 
seek to overcome the local search trap. Moreover, the design framework arising from 
this study invites others to develop and prototype similar, or highly different, strategies 
and solutions for partner search in open innovation settings.





CHAPTER 4

Defending SMEs from sharks: 
A resource dependence lens on 

evaluating alliance opportunities*

Innovation-oriented small and medium-sized enterprises (SMEs) increasingly call upon 
innovation intermediaries that function as defense mechanisms during alliances and 
their formation. Drawing on resource dependence theory, this study examines the role 

of these intermediaries, including the impacts of transparency in opportunity value and 
intermediary resource support on the likelihood of alliance formation. The empirical 
test of this model uses conjoint analysis and hierarchical linear modeling techniques 
to decompose 504 opportunity evaluation decisions nested in a sample of 63 Dutch 
SMEs. The findings suggest that SME owners are attracted to alliance opportunities 

when intermediaries offer resource support for SMEs to overcome resource constraints, 
provide formal contracting support, and are transparent in terms of the financial payoffs. 
However, negative prior alliance experience reduces the likelihood of alliance formation, 
while also influencing the direct effects of transparency and resource support. This study 

sheds light on the rules that SME decision makers use to evaluate multilateral alliance 
opportunities. 

 

*Earlier versions of this study have been presented at the 32nd EGOS Colloquium, 2016 (Naples, Italy), the 2016 

Technology Transfer Society (S2C) Annual Conference (Phoenix, AZ, USA) and the 3nd World Open Innovation 

Conference, 2016 (Barcelona, Spain). At the latter conference, the authors were nominated for the 2016 Best 

Student Paper Award. Authors of this chapter are: Freek Meulman, Ksenia Podoynitsyna, Isabelle Reymen and 

Georges Romme (see Appendix I for more information on author contributions). 
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4.1 Introduction

Established corporations possess highly attractive resources, driving other firms to form 
alliances with them to obtain those resources (Ireland et al., 2002). In particular, small 
and medium-sized enterprises (SMEs), due to their scale, often lack the resources and 
experience needed to capitalize fully on their innovative ideas and products (Aldrich 
and Auster, 1986; Lefebvre et al., 2014). So for successful commercialization of their 
innovations, SMEs frequently partner up with larger firms, also termed “sharks” (Diestre 
and Rajagopalan, 2012). Such alliances feature asymmetrical power distributions and are 
therefore often termed “swimming with sharks” (Katila et al., 2008). 
 When an SME owner decides to form an alliance, the choice entails a tension driven 
by asymmetry: Although the alliance will provide access to attractive (corporate) 
resources, it also risks the misappropriation of its own resources (Drees and Heugens, 
2013; Xia, 2011). To prevent the latter, SMEs seek to balance the distribution of power 
by using defense mechanisms (Burt, 2005). Traditional defenses such as patents may 
be less available to smaller firms (Brouwer and Kleinknecht, 1999), but innovation 
intermediaries can function as an alternative defense (Zhang and Li, 2010). These 
intermediaries explicitly exist to support other firms (Howells, 2006; Markman et al., 
2008) and can help SMEs form and sustain alliances by exploiting the advantages related 
to those intermediaries’ network centrality or brokerage positions (Hallen et al., 2014; 
Xia et al., 2016). Still, many intermediaries face difficulties attracting SME partners (Lee 
et al., 2010), which raises questions about what benefits an intermediary can offer that 
SMEs would actually appreciate in their efforts to build their defense mechanisms. 
 Prior studies of factors that influence alliance formation with SMEs offer significant 
insights into the role of resource dependence in existing alliances, but they have not 
addressed how resource dependence affects SMEs’ initial decisions to form alliances. In 
reality though, smaller firms need to anticipate the threat of resource misappropriation 
prior to forming alliances (Hallen et al., 2014). Nor has prior research clarified the role of 
intermediaries in mitigating these resource dependence issues. We explore the influence 
of intermediary resource contributions to the likelihood that SMEs form alliances, in an 
effort to address, in particular, which instantiations of this defense mechanism might 
make SMEs more likely to participate in an alliance with sharks and other “fishes.” Rather 
than considering only partner characteristics (e.g. network centrality), we investigate 
the associated evaluations and thereby provide insights into the rule-based thinking that 
low-power actors use prior to alliance formation. This approach broadens understanding 
of this early phase and should be insightful for clarifying alliance formation (Hoang and 
Rothaermel, 2005; Lavie et al., 2012). 
 Specifically, our hypotheses link the delivery of intermediary resources to SMEs’ 
resource dependency, such that we determine what kinds of information SMEs consider 
when evaluating opportunities to form alliances. With a conjoint experiment, using 
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hierarchical linear modeling, we decompose 504 evaluation decisions by owners of 63 
innovative Dutch SMEs active in the sustainable energy sector. The findings suggest that 
owners are attracted to alliance formation opportunities when intermediaries (1) offer 
resource support to help overcome the SMEs’ resource scarcity; (2) offer support for 
formal contracting; and (3) are transparent with regard to the payoff associated with the 
opportunity, in terms of what the SMEs will receive from the intermediary. Because the 
chances of being “bitten” by a shark are high for SMEs (Diestre and Rajagopalan, 2012), 
we also explore whether and how prior alliance experiences with large firms enhance the 
effects of transparency and support on SMEs’ tendency to form multilateral alliances.
By offering insights into the rules that SME decision makers apply when contemplating 
new alliances, our study contributes to strategic alliance literature, offering novel results 
regarding defense mechanisms in multilateral instead of bilateral alliance formation. We 
also contribute to theory on opportunity evaluation, in that this study dissects how SME 
owners evaluate alliance formation opportunities.

4.2 Research context

Alliances are cooperative arrangements between two or more firms that seek to improve 
their competitive position and performance by sharing resources (Hitt et al., 2000; 
Jarillo, 1988). The decision to ally can be key for creating a competitive advantage, 
and literature on alliance decisions identifies various influential factors and variables. 
For example, actors evaluate their alliance partners in terms of their (complementary) 
resources profiles, culture, and goals (Diestre and Rajagopalan, 2012; Saxton, 1997; 
Shah and Swaminathan, 2008), as well as according to their governance structures (Hitt 
et al., 2000; Ireland et al., 2002).
 Yet factors that make alliance partners attractive might simultaneously make those 
alliances troublesome for SMEs, who participate in alliances explicitly because of the 
asymmetry in resources between alliance partners. When partner firms have diverse 
resource profiles or low resource similarity, the chances are better that one partner can 
proffer resources that will fill the other’s resource gap. However, resource asymmetry 
gives rise to dependence, in that one partner will need the resources of the other and 
cannot easily gain these resources elsewhere (Pfeffer and Salancik, 2003, 1978). In 
contrast with larger firms, resource dependency (rather than resource sufficiency) is 
often a norm for SMEs (Calof, 1993; Dickson et al., 2006), as are resource constraints, 
associated with their (relatively) small size (Aldrich and Auster, 1986; Dickson et al., 
2006). 
 SMEs’ resource dependency results from two dimensions of power in an alliance: power 
imbalance and mutual dependence (Casciaro and Piskorski, 2005). First, SMEs tend to 
be more resource constrained than other (larger) alliance partners, so their access to 
alternative providers of critical resources is limited. Large firms usually offer more critical 
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resources to the alliance than SMEs do, such that the power between these partners is 
unbalanced, and the smaller partner enjoys less power than its large counterpart, which 
has access to more alternative providers of the SME’s resources. Second, the level of 
mutual dependency between partners depends on the extent to which alliance partners 
contribute critical resources and have alternative options for resource access elsewhere. 
If both large firms and SMEs offer critical resources, it creates mutual dependency, but 
then negotiations can be troublesome, because both firms know that the other would 
experience difficulties in finding alternative alliance partners with similar resources. 
Without any clear pattern of dominance, the bargaining process likely suffers highly 
uncertain outcomes (Emerson, 1962).
 Power imbalances and mutual dependency in turn create challenging situations for 
SMEs. The large firm likely finds it easier to dictate the terms of the relationship (Hillman 
et al., 2009; Tsang, 1999). Especially when contracts are (re)negotiated, SMEs may 
suffer in unequal power situations (Dickson et al., 2006). In general, the large firm resists 
contracts or other forms of governance that reduce uncertainty for the SME, which 
would be equivalent to forgoing its bargaining power and the advantageous exchange 
conditions that result from that power (Casciaro and Piskorski, 2005; Gargiulo, 1993). 
Thus, the most likely result of power imbalance and mutual dependency is that the 
large firm tries to appropriate more of the overall benefits from the alliance (Carson 
et al., 2006). The SME faces more uncertainty and less favorable alliance conditions for 
procuring resources. Because the exchanged resources likely are more critical to the 
SME, and it has few alternative sources, an alliance failure also tends to have more drastic 
consequences for the SME than the large firm (Casciaro and Piskorski, 2005). Thus, 
resource dependence plays a role in the decision to form alliances, but it also gives rise to 
issues of power imbalance and mutual dependence for SMEs.

4.3 Intermediaries, power imbalances, and mutual dependency

Intermediaries can influence decisions about alliance formation by altering the dependence 
positions of the alliance partners. For this study, we predict that intermediaries may 
reduce SMEs’ dependence on large firms, such that forming alliances involving large 
partners would be more appealing to SMEs. Intermediaries also may be better positioned 
to negotiate the problems that arise from power imbalances and mutual dependency. 
 In cases of unequal power, the high power firm likely uses its position to influence the 
behavior of the less powerful firm (Mizruchi, 1989), including making more demands of, 
fewer concessions to, and greater use of coercive tactics (Lawler and Bacharach, 1987). 
The intermediary can act as a disciplining force that terminates current ties or avoids 
future ties with high power firms that exploit their position too vigorously, thereby 
increasing those firms’ motivations to behave well and reducing the power imbalance in 
the alliance (Hallen et al., 2014). An intermediary also might offer resources to the low 
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power firm, to make it less vulnerable to a failed alliance (Howells, 2006), along with a 
wider network of alternative potential alliance partners.
 In conditions of mutual dependency, partners might enter into uncertain, recurrent 
negotiations about the terms of the relationship(Reuer and Ariño, 2002), with 
disadvantages for the low power firm, because the large firm dictates the terms. The 
low power firm may be unable to overcome the resistance of the dominant organization. 
However, an intermediary might support both sides in these otherwise unfavorable 
conditions, by enforcing predetermined contracts and guiding the parties toward 
agreements. 
 Accordingly, we explore which resource instantiations offered by intermediaries might 
make an SME more likely to participate in an alliance with sharks, especially in their ability 
to mitigate power and dependency issues. 

Intermediaries that mitigate SMEs’ resource dependency
For SMEs, resource scarcity reduces the options for obtaining access to alternative 
resource suppliers or conducting alternative activities that enable innovation (Gulati and 
Sytch, 2007). The resources they exchange in the alliance also tend to be more critical 
for their survival than they would be for the large firm (Lavie, 2007). If intermediaries 
can offer support that helps SMEs overcome their resource constraints, they also 
might enjoy an improved power position. Instead, powerful, large firms will try to resist 
favorable exchange conditions for the SME and dictate terms that are advantageous for 
themselves. When mutual dependency is high, such efforts likely provoke lengthy (re)
negotiations. But an SME tends to have a relatively weaker position in these negotiations 
and less experience with negotiating, so in this case, the intermediary can provide formal 
contracting support.
 Still, intermediaries have their own agendas (e.g. framed or imposed by governmental 
sponsors), and are inclined to dictate their terms, leading to a paradox: Intermediaries 
are established explicitly to prevent resource dependence problems, but they represent 
high power actors with valuable resources (e.g. knowledge, grants, financial resources). 
Whether public or private, intermediaries ultimately must focus on gaining resources 
to sustain and grow their own operations. For this study, we consider how SMEs 
assess a specific alliance opportunity involving an intermediary that reduces resource 
dependency issues, through support and transparency in resources, which should be 
particularly relevant in terms of mitigating the (perceived) dependence position of SMEs 
(see Figure 4.1 for the conceptual model and hypothesized relationships). We focus on 
three instantiations of defense mechanisms that the intermediary might offer: providing 
resource support in areas where the SME is highly constrained, providing support in 
formal contracting, and creating transparency about financial payoffs and commitment 
in the alliance.



94

••
••

 C
ha

pt
er

 4

Resource support and alliance opportunity evaluation
Availability of resources. Regardless of the resources under their control, firms achieve 
growth by pursuing opportunities in their environment (Teng, 2007), but they inevitably 
do not possess all the resources they need (Barringer and Harrison, 2000), so resource 
gaps occur. In response, firms search for strategic alliance partners that have the resources 
they lack (Barley et al., 1992; Gulati et al., 2000; Teece, 1986). In addition to sparking 
the desire for alliances, the firm’s resource condition determines its ability to engage 
in them (Park et al., 2002). Thus, the characteristics of SMEs (i.e. resources, assets, 
and capabilities) largely define their ability to form relationships (Street and Cameron, 
2007). (Alvarez and Barney (2001) note that small firms have fewer resources than 
other firms; accordingly SMEs can be constrained in pursuing any alliance. They might 
not join alliances to avoid the associated costs, such as human resources to assess, select, 
and negotiate with external partners (Lefebvre et al., 2014). For SMEs, daily operations 
often require all of their scarce resources, and this resource scarcity that drives their 
desire to form alliances also acts as a barrier to joining strategic alliances. This effect 
creates a tension, such that the same resource constraints can be drivers of both non-
collaboration and collaboration. 
 From a resource dependency logic, the resource constraints of SMEs also increase their 
dependence on other partners. Constraints related, for instance, to available workforce 
reduce opportunities to identify and access alternative providers of critical resources 
(Casciaro and Piskorski, 2005). An intermediary then can play an important role in 
reducing dependency, especially if it exhibits commitment. Commitment implies a pledge 
by alliance members to undertake specific actions that will facilitate the attainment of 
the alliance’s goals and objectives, so it is an essential element of successful long-term 
relationships (Shah and Swaminathan, 2008). When SMEs face resource constraints 
that prevent them from joining alliances, commitment by an intermediary, in the form 
of resource contributions and pledges throughout the process, may signal continued 
support for the alliance, improving the SME’s dependency position and causing it to 
evaluate the strategic alliance opportunity as more attractive than if the intermediary 
had not offered any such commitment.

Hypothesis 1: The more support the intermediary provides to the SME in overcoming 
its resource constraints to join the strategic alliance, the more likely the SME is to 
form an alliance.

Support in formal contracting. Unequal power also introduces issues of legitimacy 
and fairness in the distribution of payoffs (Lawler and Yoon, 1996). More dependent 
organizations (in our context, SMEs) may try to absorb the source of dependency and 
safeguard their future alliance profits, particularly through legal ordering incentives, 
such as shared ownership of specific investments (Heide and Miner, 1992; Li et al., 
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2008; Williamson, 1975). In addition, trust and control mechanisms (e.g. contracting, 
monitoring) might help mitigate opportunism (Teng, 2007; Tyler and Steensma, 1995). 
Most collaborations between firms rely on contracts (Das and Teng, 2001; Faems et al., 
2008; Klein Woolthuis et al., 2005). These formal agreements between two or more 
parties are intended to be legally binding (Lyons and Mehta, 1997), so they provide 
the dependent organization with stable access to and control over valued resources 
on which it depends. Accordingly, contracts can help SMEs reduce their dependency 
(Casciaro and Piskorski, 2005).
 However, in the likely scenario that large firms enjoy power over SMEs, those SMEs face 
difficulties negotiating attractive contracts. The more powerful firms are reluctant to enter 
into contracts that favor the SMEs, because doing so eliminates their power advantage. 
Furthermore, the large firms know that the SMEs are more resource constrained and 
have less access to alternative exchange partners that provide similar resources, so they 
can make excessive demands (e.g. forcing SMEs to bear more potentially unfavorable 
consequences; Inkpen and Beamish, 1997). In addition, mutual dependence can produce 
other contracting challenges for SMEs, due largely to their limited experience with 
contracting. Both large firms and SMEs can contribute resources that are critical to the 
partner(s) (Gnyawali and Park, 2009), so they have substantial incentives to exchange 
resource, but they also recognize the difficulty that their counterpart would confront 
if it tried to locate other exchange partners with similar resources. Negotiations of 
contracts can be lengthy and uncertain in these conditions. Especially in R&D alliances, 
technologies evolve and it becomes necessary to renegotiate contracts (Reuer and Zollo, 
2000). Yet, SMEs—which frequently have limited alliance experience, limited credibility 
in the marketplace, and limited experience with contracting—may be particularly 
vulnerable during such negotiations (Dickson et al., 2006). Finally, contracts demand 
resources. Enforcement following a breach of a contract is usually the responsibility of 
the aggrieved firm. The cost of such enforcement for SMEs may preclude their ability to 
gain resources from the partner (Dickson et al., 2006; Teece, 1986). 
 All three issues of power imbalance, mutual dependency, and limited experience can 
be addressed by intermediaries that offer contracting services, such that they provide 
contract templates, coaching, and help negotiate contract conditions (Gredel et al., 2012; 
Howells, 2006). Support from an intermediary, in the form of drafting and negotiating 
formal contracts, thus increases the likelihood of the SME to form an alliance, compared 
with when the intermediary offers no such support.

Hypothesis 2: The more support the intermediary provides to the SME in negotiating 
contracts with large firms, the more likely the SME is to form an alliance.
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Resource transparency
Transparency in financial payoffs. Firms use alliances to locate resource configurations 
that can maximize the value of their resources, relative to alternative resource 
combinations (Das and Teng, 2000). Every SME must carefully evaluate the potential 
returns on its investment (Hitt et al., 2000), so the decision to join an alliance depends 
on an evaluation of the potential returns of that alliance opportunity. Value is the most 
important factor for evaluating a business opportunity, including selecting partners 
(Haynie et al., 2009; Hitt et al., 2000; Shah and Swaminathan, 2008). Higher value 
might result from perceived market opportunities that translate into higher revenues 
(i.e. financial payoffs) (Shah and Swaminathan, 2008).
 As Eisenhardt and Schoonhoven (1990, p. 506) note, because of their limited resources, 
SMEs are “particularly vulnerable to even slight inefficiencies” that may “limit their ability 
to shift to more favorable circumstances.” That is, due to their resource constraints, 
financial payoffs have relatively strong impacts on SMEs, which in turn boosts the 
dependency of the SME on its (large) alliance partners that enjoy fewer constraints. 
Moreover, the SME needs to gain as much insight as possible about potential payoffs, 
and those insights must be accurate (Ozdemir et al., 2014) for a more comprehensive 
understanding of the payoff of an alliance opportunity. 
 The earning models negotiated in an alliance determine the financial payoff for each 
partner (White, 2005). Intermediaries often require partners to agree to certain returns 
on their investment, which influences the financial payoffs to the partners. Large firms, 
with their greater power, can often negotiate better deals, and earnings negotiations 
tend to occur late in the process. In contrast, because of their need for clarity in financial 
payoff, SMEs do not prefer later-stage negotiations. As a defense mechanism for SMEs, 
the intermediary can coordinate the negotiation process, by conveying meaningful 
information (Hult, 2011). When accurate, timely information about the financial payoff 
is conveyed, SMEs can better judge how critical the alliance is to their survival. We 
therefore propose that the more the intermediary conveys transparent and meaningful 
information to the SME about the financial payoff of the alliance (i.e. what the SME can 
expect to receive), the more likely it is the SME will form an alliance. 
 Moreover, financial dimensions reflect the resource commitments of alliance partners, 
including the SME. Intermediaries offer resources but at the same time demand a 
commitment, in terms of a return on their investment. The SMEs must commit to a 
specific fee or return, which decreases the potential future value and payoff of their 
alliance opportunity. In this sense, a financial commitment might negatively influence 
the attractiveness of the opportunity, though decision makers already realize that 
collaborations involve costs and risks (Teng, 2007; White, 2005). When it comes to 
these alliance costs, SMEs need to obtain as much accurate information as possible 
(Chung et al., 2000), to enable them to determine the impact of any alliance outcomes 
and understand their dependency position. We therefore propose that the more the 
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intermediary conveys transparent and meaningful information to the SME about the 
financial commitment required by the alliance (i.e. what the SME should expect to 
commit), the more likely it is the SME will form an alliance. 

Hypothesis 3a: The more the financial payoff of this opportunity is conveyed 
transparently (rather than ambiguously) to the SME, the more likely the SME is to 
form an alliance.
Hypothesis 3b: The more the financial commitment of this opportunity is conveyed 
transparently (rather than ambiguously) to the SME, the more likely the SME is to 
form an alliance.

Being bitten by a shark. The preceding hypotheses all focus on intermediary resource 
instantiations, but alliance research also shows that partner-specific experiences can 
influence the likelihood of alliance formation (Hitt et al., 2000; Rothaermel and Deeds, 
2006). Prior engagements with alliance partners enable firms to create codified routines, 
policies, and procedures, along with tacit knowledge about partner selection and alliance 
formation (Heimeriks and Duysters, 2007; Li et al., 2008). But not all partner-specific 
experiences are positive (Park and Ungson, 2001). Alliances with large firms that possess 
highly attractive resources create a tension for SMEs, balancing attractive resources 
against the significant potential for resource misappropriation. This tension is termed 
the “sharks dilemma” (Katila et al., 2008). In addition to power imbalance and mutual 
dependence concerns, SMEs face challenges if the resources they contribute, such as 
intellectual property, are easier to appropriate than are the resources of the large partner 
firm in the alliance, such as its manufacturing facilities (Kumar, 2008). Prior research thus 
shows that alliances with sharks are dangerous largely due to the risk of expropriation 
of the SME’s knowledge (Haeussler et al., 2012; Hamel, 1991; Hernandez et al., 2015).
 However, prior literature does not address how “being bitten by a shark” affects 
the likelihood of alliance formation. Intermediaries can help overcome SMEs’ power 
imbalance and mutual dependency challenges (Hallen et al., 2014; Xia et al., 2016); they 
also might help resolve new shark dilemma’s for SMEs that have experienced unsuccessful 
alliances with sharks before. We argue that when SMEs have been bitten by sharks in the 
past, they face even more tension between attractive resources that push them toward 
relationships and the competitive misappropriation concerns that keep them away. We 
define alliance experience as the lessons learned and know-how generated through 
former alliances (Gulati, 1995).
 These lessons and know-how should become embedded in the firms (Nelson and 
Winter, 2009), leading them to develop more skepticism toward allying with large firms 
and enabling them to select more appropriate partners (Simonin, 1997). This resistance 
even might outweigh the advantages offered by the intermediary as a general defense 
mechanism. Therefore, despite support from an intermediary in alliance formation, we 
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hypothesize that SMEs, having been bitten by sharks in prior alliances, are less likely to 
form multilateral alliances. 

Hypothesis 4: The more negative alliance experience an SME has with large firms, the 
less likely the SME is to form an alliance. 

Finally, different intermediary resources offered to SMEs with negative alliance experience 
might have different effects. We consider both the resources that intermediaries might 
offer SMEs and their ability to improve transparency in relation to the payoffs and 
commitments required. 
 In terms of resources, we note that SMEs that ally with large firms tend to have few 
alternatives that can provide similar critical resources, such that the next best alternative 
might be less desirable than the large firm (Casciaro and Piskorski, 2005). If the alliance 
fails, the SME faces even worse exchange conditions. In addition, participating in alliances 
requires resources, such as the human resources needed to arrange interfirm transactions 
and learn from partners (Park et al., 2002). An alliance failure would thwart the related 
resource gains, which are of direct use to the SME (Park and Ungson, 2001) and will 
have (relatively) greater negative impacts on already scarce resources the SME controls. 
However, resource support from intermediaries can reduce SMEs’ dependency on large 
firms, so we argue that the more SMEs have experienced unsuccessful alliances with 
sharks, the more positive the links between support (resources and formal contracting) 
from the intermediary and the likelihood of alliance formation. 
 With regard to transparency though, we propose a different view from that espoused 
in our previous hypotheses for SMEs that have been bitten by sharks. Their dependency 
is influenced by the degree of resources they have under their control, as alliance success 
is more critical to survival when SMEs suffer from resource constraints. This implies that 
SMEs respond differently to transparency in payoff and commitment information. 
First, the negative prior experience with large firms may have left the SMEs with resource 
losses (Ireland et al., 2002). Therefore, transparency regarding the amount of resources 
SMEs will receive from the alliance can help them deal with resource constraints and 
their dependency on large(r) alliance partners. Having been bitten before though, 
further financial commitments will enhance their resource constraints and enhance the 
risk of misappropriation. Thus transparency about the commitment might work in a way 
opposite that of transparency in payoff.
 Second, the trust and optimism of SMEs owners will be tempered after having 
experienced negative alliances with large firms (Park and Ungson, 2001; Shah and 
Swaminathan, 2008). Thus, the payoff becomes relatively more important, as a means 
to improve the SME’s dependency position and reduce the risk of misappropriation. 
Transparency about commitments instead has an opposite effect for SME owners that 
were bitten before, because they are more cautious about how to invest their resources 

in the future (Parkhe, 1993). This increased caution likely offsets the advantages of 
transparency from the intermediary. For SMEs experienced with unsuccessful alliances 
with sharks (“being bitten by a shark”), we predict a more positive relation between 
transparency in payoff and the likelihood of alliance formation but a less positive relation 
between transparency in commitment and this alliance likelihood: 

Hypothesis 5a: Being bitten by a shark moderates the positive relationship between 
resource support and likelihood of alliance formation, such that more experience in 
being bitten by sharks makes this relationships more positive.
Hypothesis 5b: Being bitten by a shark moderates the positive relationship between 
negotiating formal contracts and likelihood of alliance formation, such that more 
experience in being bitten by sharks makes this relationships more positive.
Hypothesis 5c: Being bitten by a shark moderates the positive relationship between 
transparency in financial payoff and likelihood of alliance formation, such that more 
experience in being bitten by sharks makes this relationship more positive.
Hypothesis 5d: Being bitten by a shark moderates the relationship between 
transparency in financial commitment and likelihood of alliance formation, such that 
more experience in being bitten by sharks makes this relationship more negative.
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in the future (Parkhe, 1993). This increased caution likely offsets the advantages of 
transparency from the intermediary. For SMEs experienced with unsuccessful alliances 
with sharks (“being bitten by a shark”), we predict a more positive relation between 
transparency in payoff and the likelihood of alliance formation but a less positive relation 
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being bitten by sharks makes this relationships more positive.
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experience in being bitten by sharks makes this relationships more positive.
Hypothesis 5c: Being bitten by a shark moderates the positive relationship between 
transparency in financial payoff and likelihood of alliance formation, such that more 
experience in being bitten by sharks makes this relationship more positive.
Hypothesis 5d: Being bitten by a shark moderates the relationship between 
transparency in financial commitment and likelihood of alliance formation, such that 
more experience in being bitten by sharks makes this relationship more negative.
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4.4 Methods

Sample
We analyze how SME owners evaluate the opportunity to commercialize a novel 
technology for which they would need to form a multilateral alliance. In this alliance an 
intermediary supports and enhances their resource position, thereby serving as a defense 
mechanism. The SME owners are the key informants; they make the strategic decision 
to engage in alliances. We draw on a sample of Dutch SMEs in the energy sector that are 
innovative, according to their website communications about the introduction, at least 
once in the previous three years, of a new product on the market (cf. Bertrand and Mol, 
2013; Zahra and Nielsen, 2002). To identify and recruit SME owners, we worked with an 
innovation intermediary in the Netherlands, and we also used a search engine developed 
to identify firms based on technology, sector, value chain position, and/or whether 
they are innovative. In total, 440 SME owners received an initial request, via a letter 
to a confirmable postal address. Following Dillman (2000), we then sent two requests 
to their confirmable e-mail addresses at one-week intervals. After these steps, only 15 
owners completed the experiment (response rate of 3.4%). We randomly called the 
remaining SMEs, which resulted in 66 owners completing the survey (response rate of 
15%), a sample size that is consistent with other studies that adopt a conjoint approach 
(Haynie et al., 2009, n = 73; Priem and Rosenstein, 2000: n = 33; Tyler and Steensma, 
1995: n = 93; Wood and Williams, 2014: n = 62; Zacharakis and Meyer, 1998: n = 53). 
 The sample consists of 95% men, ranging in age from 34 to 68 years (M = 49.1 years, 
SD = 8.64). Their entrepreneurial experience ranged from 1 to 40 years (M = 15.3 
years, SD = 9.6). In terms of education, 3.2% held a high school diploma, 12.7% had an 
intermediate vocational education diploma, 44.4% earned a bachelor’s degree, 31.7% 
had a master’s degree, and 7.9% achieved a Ph.D. The number of employees of each 
SME ranged from 10 to 250 people, though one exception had 420 employees (M = 43.8 
employees, SD = 74.9).

Conjoint analysis
We used conjoint analysis (CA) to determine SME owners’ decision-making policies, 
because it can reveal the owners’ evaluations of alliance opportunities, according to their 
judgments of a series of theory-driven profiles. Although CA has been criticized for asking 
respondents about hypothetical contexts or requiring knowledge a priori about the 
most critical attributes and levels that affect decision making (Shepherd and Zacharakis, 
1999), ample evidence indicates that the decisions captured in conjoint experiments “can 
predict the real behavior of real individuals” in real situations (Louviere, 1998, p. 114). 
Many of the potential research biases associated with post hoc methods (e.g. surveys, 
interviews) that require respondents to remember and articulate past decisions (Golden, 
1992) also can be overcome by CA, which is a real-time method that collects information 
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about a decision policy as the decision is being made. Finally, CA has proven valuable for 
gaining insights into individual decisions (e.g. Huber, 2005), especially decision criteria 
related to opportunity evaluation phenomena (Lohrke et al., 2010). Thus, CA is highly 
appropriate for investigating SME owners’ evaluations of opportunities.

Instrument
Description of the opportunity. We presented respondents with a description of an alliance 
opportunity. The description was predicated on the notion that sharing technological 
knowledge is a source of business opportunities and higher innovation performance 
(Spencer, 2003). The case of Tesla Motors illustrates how sharing patents creates new 
business opportunities for other firms (Bessen, 2014). Our opportunity description, 
based on an analogy to the Tesla case, describes a large battery manufacturer sharing its 
patents for valuable lithium-ion battery technology. 
 We wrote the description of this opportunity using the characteristics of recognized 
opportunities documented in prior literature. We followed prescriptions from Grégoire 
et al. (2010), McMullen and Shepherd (2006), and Wood and Williams (2014): The 
technology must be desirable and feasible, represent a match between the functional 
needs of the market and functional characteristics of the technology, and be a problem-
based solution, with reasonable risks so that timely cash flow generation is possible. In 
addition, respondents were told that when making evaluations, they were to assume 
that (1) an application of lithium-ion technology could improve one of their existing 
products or services; (2) they are interested in exploiting this technological opportunity; 
(3) because of substantial advantages, they will exploit this opportunity through a 
strategic alliance that involves a larger firm, a research organization, and an innovation 
intermediary; (4) each partner brings its own advantages to the alliance (we explained 
these advantages in the description); (5) they represent the SME that will be the 
commercializing partner in the alliance, meaning it will introduce the new product on 
the market; (6) the intermediary invests in the alliance through a set of resources to 
cover part of its expenses; and (7) contractual agreements about back- and foreground 
intellectual property and returns on investment are compulsory. We provide the complete 
alliance opportunity description for our experiment in Appendix II.
 Conjoint instrument design. We designed the instrument in accordance with prior 
conjoint studies (Haynie et al., 2009; Shepherd et al., 2013; Shepherd and Patzelt, 
2015; Wood and Williams, 2014). The instrument contained a cover letter, task 
instructions, description of the variables, conjoint decision-making experiment (series 
of conjoint profiles), and a post-experiment questionnaire that asked respondent to 
answer questions about the SME for which they worked. The conjoint profiles asked 
respondents to evaluate a series of hypothetical attribute profiles, each which described 
a different configuration of intermediary resource positions: transparency (what the SME 
received and had to commit), support in resources, and support in formal contracting. 
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The different configurations featured varying levels of these attributes (high/low). The 
respondents’ evaluations then served as the dependent variables, with attribute levels as 
the independent variables in the general equation:

Y = β
1 
X

1
 + β

2 
X

2
 + . . . β

n 
X

n
 + ɛ,

where β, reflecting the part-worths in CA, indicates the relative importance of an 
attribute, and n equals the number of attributes (Lohrke et al., 2010). 
 For the conjoint experiment, we used an orthogonal fractional factorial design to 
reduce the number of attribute combinations and make the evaluation task more 
manageable. With the orthogonal design, we could reduce the 16 possible combinations 
(two levels and four attributes = 24 = 16) to 8, using a main effect plan for symmetrical 
factorial experiments (Addelman, 1962, p. 22). That is, orthogonality demands that 
each level of one factor occurs with each level of another factor, with proportional 
frequencies (Green, 1974). The main effects of any two factors thus are uncorrelated 
(unconfounded), and multicollinearity is not an issue (Huber, 2005). In addition to the 
eight profiles, respondents were presented with three repeat profiles that functioned 
as reliability checks. The profile presentation was random (Aguinis and Bradley, 
2014), with each profile appearing on a separate screen; respondents were not able to 
go back to previous profiles. As we noted previously, they were instructed that they 
would be evaluating a series of alliance opportunities involving a university, a large firm, 
and an intermediary (i.e. a multilateral alliance) and that their SME would act as the 
commercialization partner. Finally, we asked them to make decisions as if they were 
actually in the situation described. 

Variables
Independent variable manipulations. Respondents evaluated a series of hypothetical 
conjoint profiles that described the role of the intermediary in forming the alliance 
according to four attributes, each with two levels: support to overcome resource 
constraints (low vs. high); support in formal contracting (low vs. high); transparency in 
financial payoff, regarding what the SMEs will receive (low vs. high); and transparency 
in financial commitment, regarding what SMEs need to commit (low vs. high). Each 
decision attribute and its levels is described in Table 4.1.
 Dependent variable. The dependent variable is SME owners’ likelihood of alliance 
formation, or the potential of the opportunity, if exploited in an alliance, to confer a 
sustainable competitive advantage on the SME in the marketplace (Haynie et al., 2009; 
Wood and Williams, 2014). To capture respondents’ evaluations, we used a continuous 
0–100 scale, anchored by “not at all likely” and “very likely.”
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Table 4.1 Opportunity attribute descriptions

Support to overcome 
resource constraints

Low The intermediary cannot support the SMEs in overcoming 
constraints in terms of resources required for the alliance 
(people, time, knowledge, money) that hinder the daily 
activities of the SME

High The intermediary can support the SMEs in overcoming 
constraints in terms of resources required for the alliance 
(people, time, knowledge, money) that hinder the daily 
activities of the SME

Support in formal 
contracting

Low The intermediary ensures that, in the context of 
intellectual property and financial arrangements, 
interests of all alliance partners (including large firms and 
universities) will be represented in contrasts

High The intermediary ensures that, in the context of 
intellectual property and financial arrangements, the 
interests of SMEs will be represented in contracts 

Transparency in 
financial payoff

Low The SME receives from the intermediary an investment 
that depends on the needs of the alliance

High The SME receives from the intermediary an average sum 
of €200k

Transparency in 
financial commitment

Low The intermediary expects from the SME a return on its 
investment after completion of the project

High The intermediary expects from the SME as a 
commercializing party a return of its total investment:
•	 One time return of the investment within five years 

after completion of the project;
•	 Three times return of the investment within ten years 

after completion of the project

Moderator variable. The alliance experience in terms of negative (i.e. unsuccessful) 
alliances with large firms provides the moderator variable. To capture it, we asked 
respondents how many prior alliances their SME had formed with large firms (cf. Lohrke 
et al., 2006; Shah and Swaminathan, 2008). For these alliances, respondents also 
indicated how successful they perceived it to have been. By deducting the number of 
successful alliances with large firms from the total number of such prior alliances, we 
calculated the number of negative alliances an SME has with large firms.
 Controls. We used controls to account for experience in alliances and entrepreneurship, 
because prior research indicates that experience matters in the context of evaluating 
opportunities (Baron and Ensley, 2006; Lohrke et al., 2006). Specifically, we controlled 
for respondents’ experience as the number of firms they had founded. Because our 
opportunity description includes the involvement of an intermediary, we also control for 
(1) prior alliance experience with intermediaries; (2) the degree of trust the respondent 
had in the involvement of the intermediary; (3) perceptions of the return on investment 
proposed in the profiles; and (4) whether the new product/service that respondents 
had to think of actually related to their own product/service package or that of another 
firm. Smaller firms likely have less power in the relationship with their alliance partners 
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(Strätling et al., 2011), so we also included a proxy for firm size, equal to the number of 
employees. Finally, we controlled for defense mechanisms available to the SME, in the 
form of timing, legal, and social defenses (Hallen et al., 2014; Katila et al., 2008).

Reliability
An initial pilot study allowed us to test the efficacy of the conjoint instrument (Hitt 
et al., 2000). We were particularly interested in the face validity of the opportunity 
description and profiles, clarity of the instructions and variable descriptions, and the 
time required to complete the instrument. Four SME owners participated in this pilot 
study. Their feedback indicated that the instrument required no more than 20 minutes 
to complete, which the respondents considered manageable. They also noted that it was 
initially unclear what role the SME would play in the alliance. Explicitly stating that the 
SMEs would be the commercializing partner addressed these concerns. In terms of face 
validity, we asked these owners whether the battery technology, alliance opportunity, 
and intermediary attributes were representative of real-life opportunity evaluation 
decisions, and they indicated that our data could easily be a real-life situation they might 
face.
 To ensure that the conjoint experiment was reliable, we also compared the responses 
of three repeat profiles with original versions. If respondents answered reliably, there 
should be a significant correlation across the average responses to each of the original 
profiles and those of the three repeat profiles (Hair et al., 2006). All three matched 
profiles were highly correlated, suggesting reliable responses (r(60) = .86, p < .01; r(60) 
= .81, p < .01; r(59) = .79, p < .01).

Empirical model
To test for multilevel effects, we first verify systematic variance within and between 
participants (Heck et al., 2013). A variance analysis showed that evaluations vary by 
individual (or SMEs at level 2) and resource attributes (level 1), such that 52.6% of 
the total variability in likelihood of alliance formation occurs between individuals (or 
SMEs), and 47.4% appears within individuals. After confirming systematic variance, we 
can continue building the level 1 random coefficient model (calculating level-1 main 
effects), followed by the level-2 random slope model (calculating the level-2 moderating 
effects). In SPSS, the parameter estimates generated and the t-values associated with 
these parameters indicate the significance of the resource attributes as a determinant 
of the likelihood of alliance formation as rated by the SME owner, when we hold the 
differences between owners constant (Wood and Williams, 2014).
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4.5 Findings

Table 4.2 presents the descriptive statistics and correlations for the measured variables; 
Table 4.3 reports the results of the SPSS analysis. The coefficient for support in resources 
was positive and significant (b = 7.08, p < .001), indicating that opportunity attractiveness 
increased significantly when support in resources due to resource scarcity was high 
rather than low, in accordance with Hypothesis 1. The coefficient for support in formal 
contracting also was positive and significant (b = 2.67, p < .05). That is, opportunity 
attractiveness increased significantly when the support in formal contracting was high 
as opposed to low, in line with Hypothesis 2. For transparency in financial payoffs, the 
coefficient was positive and significant (b = 6.41, p < .01), so opportunity attractiveness 
increased significantly when transparency in payoffs was high as opposed to low, 
in support of Hypothesis 3a. However, contrary to our prediction, the coefficient for 
transparency in commitment was negative, though not significant (b = -1.81, p > .10), 
such that we cannot confirm Hypothesis 3b. 
 In addition to the main effects of resource instantiations, Table 4.3 reports cross-level 
interactions between the attributes within individuals and differences across individuals. 
For the negative alliance experience of SMEs with large firms (bitten by sharks), we 
observe a negative, significant, direct effect on the likelihood of alliance formation (b 
= -2.84, p < .01), as we predicted in Hypothesis 4. Furthermore, the interaction with 
support in resources due to resource scarcity was positive and significant (b = .74, p 
< .10), in support of Hypothesis 5a. The coefficient for the relationship between 
contracting support and the alliance experience interaction term was not significant 
though, so we cannot confirm Hypothesis 5b. Finally, in line with both Hypotheses 5c 
and 5d, the interaction with transparency in payoffs was positive and significant (b = 
1.73, p < .05), but the interaction with transparency in commitment was negative and 
significant (b = -1.65, p < .10). 
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Table 4.3 SPSS Results for Effects of SME’s defense mechanismsᵃ
DV: Likelihood of alliance 
formation

     Model 1                   Model 2

Variables b SE t   b SE t

Intercept 2.56 12.19 0.21 3.49 12.23 0.29

Level 1
Support to overcome 
resources constraints

7.08 1.66 4.27*** 6.16 1.92 3.21**

Support in formal 
contracting 

2.67 1.10 2.43* 2.33 1.11 2.09*

Transparency in payoffs 6.41 1.96 3.28** 4.17 1.98 2.11*

Transparency in 
commitment 

-1.81 2.85 -0.64 0.40 3.30 0.12

Level 2 – controls
Entrepreneurial experience - 
firms found

1.36 1.24 1.10 1.43 1.28 1.12

Trust in intermediary 8.38 1.89 4.43*** 8.45 1.85 4.56***

Number of employees -0.03 0.03 -1.09 -0.03 0.03 -1.15

Perceived height of ROI -2.61 1.93 -1.35 -1.92 1.81 -1.07

Opportunity for own 
company 

0.27 6.46 0.04 -0.05 6.49 -0.01

Social defense - amount of 
networks active

0.52 0.42 1.23 0.43 0.43 0.99

Legal defense - patents 0.61 0.22 2.82** 0.72 0.20 3.65***

Timing defense - 
development current 
product

-0.70 1.55 -0.45 -0.90 1.58 -0.57

Negative alliance experience 
with intermediaries 1.13 1.22 0.93 1.58 1.33 1.19

Level 2 - predictors
Negative alliance experience 
with sharks

-2.84 0.95 -2.98**

Support to overcome resources constraints 
× Negative alliance experience with sharks

0.74 0.55 1.34†

Support in formal contracting 
× Negative alliance experience with sharks

0.31 0.39 0.79

Transparency receiving 
× Negative alliance experience with sharks

1.73 0.68 2.54*

Transparency committing 
× Negative alliance experience with sharks

-1.65 1.03 -1.61†
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Chi-sq./d.f. 109.1 / 6

2 log likelihood 4114 3459

2 log likelihood vis-a-vis 
preceding    
models

    655***

† p < .10; * p < .05; ** p < .01; *** p < .001 (one-tailed tests for interaction effects, two-tailed tests for all other 

effects).

ᵃ N(level 1) = 504, N(level 2) = 63. All level 1 predictors were coded 0 = low, 1 = high. Opportunity for 

own company was coded 0 = own company, 1 = other company. Level 2 variables Number of employees, 

Entrepreneurial experience, Timing defense and Social defense were grand-mean centered. All other variables 

were not centered. b = unstandardized regression coefficient. SE = robust (Huber-White) standard error. 

Results obtained from SPSS GENLINMIXED. 

4.6 Discussion and conclusions

This study reports on an effort to extend the resource dependence perspective and 
enrich thinking about alliance formation decisions by low-power firms (i.e. SMEs) that 
can access attractive resources from large corporations. The motivation for this study 
stemmed from the power asymmetries that appear between alliance firms, which invokes 
the need for innovation intermediaries to act as defense mechanisms and overcome 
the dependence issues that can hinder SMEs. Yet even alliances between SMEs and 
intermediaries remain difficult to form, and we know little about the decision-making 
SMEs undertake to evaluate such alliance opportunities (i.e. prior to actual alliance 
formation). We therefore explore which instantiations of intermediaries, as defense 
mechanisms, might make SMEs more likely to participate in an alliance involving sharks. 
 The types of support and resources offered by intermediaries appear critical in terms 
of the dependency position of the SMEs relative to corporate partners. Similar to other 
studies (e.g. Haynie et al., 2009; Weaver and Dickson, 1998), we find that financial 
value is greatly important to SME owners as they evaluate alliance opportunities. In 
particular, transparency offered by intermediaries with regard to the payoff the SMEs 
will receive improves their assessment of their dependency position (i.e. they can better 
judge how critical the alliance is to their survival) and improves the likelihood that SMEs 
form alliances. The same findings apply when intermediaries offer support in formal 
contracting and help overcome SMEs’ resource constraints.
 Yet transparency in terms of the financial commitment has no significant effect on this 
likelihood. To reflect on possible rival explanations, environmental uncertainty can be 
influential, in this case defined as future changes in external environmental conditions 
(Dickson and Weaver, 1997). Due to resource constraints, SME managers are already 
burdened by efforts to scan their environment in search of accurate, reliable information 
that enables them to interpret and act on pertinent threats and opportunities (Krishnan 
et al., 2006). Alliances add to environmental uncertainty and require the initiation of 
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a series of processes such as partner selection, contract negotiation, mode selection, 
knowledge and process coordination, performance monitoring, and performance 
evaluation (Kale and Singh, 2009). Thus, SMEs may be discouraged when they gain 
more transparent information about alliance costs and the degree of resources they 
will be required to commit. As Mukherjee et al. (2013, p. 2179) argue, “SMEs may 
prefer to deploy their limited resources to tackle environmental uncertainty rather than 
create more uncertainty by forming alliances.” Further research thus should include 
environmental uncertainty in models of the costs and benefits of alliances, to understand 
its effect on (evaluations of) alliance formation. 
 As a novel contribution to studies of resource dependency and alliance formation, we 
consider the effect of SMEs’ prior negative alliance experiences with large firms. When 
SMEs have experienced more such alliances, they are less likely to engage in new alliances 
with sharks, even when intermediaries are involved. Interestingly, being bitten by a shark 
alters the effect of the intermediaries’ transparency in payoffs and in commitment in 
contrasting ways (i.e. the former increases the likelihood of alliance formation, the latter 
decreases it). Support for SMEs bitten by sharks in terms of overcoming their resource 
constraints also improves the likelihood of alliance formation. 
 The results thus have important theoretical and empirical implications. They reveal 
insights into firms’ decisions prior to alliance formation, beyond just partner characteristics 
and their impact on alliances already formed. Previous studies explain how resource, 
centrality, and brokerage advantages are key to alliance formation decisions (Beckman 
et al., 2004; Meuleman et al., 2010; Xia et al., 2016); by studying how actors think about 
this formation before the actual formation, our study adds a new layer to the discourse. 
We also explore rule-like criteria that decision makers adopt for their alliance evaluations, 
suggesting the potential for a more integrative framework of alliance formation: Rule-
based thinking offers a systematic, structured way to make alliance evaluation decisions. 
Additional studies could complement our findings, as well as those from Mukherjee 
et al. (2013) and Tyler and Steensma (1995), by working toward a more integrative 
framework of the rules that SMEs use during alliance opportunity evaluations (Wood and 
Williams, 2014).
Current thinking about the decisions associated with engaging in alliances suggests 
substantial variation between resource-rich and resource-poor firms (e.g. Mukherjee 
et al., 2013; Vandaie and Zaheer, 2014). Our study reinforces prior evidence about 
resource-poor firms and their low likelihood of entering alliances (Park et al., 2002), 
in that we show that SMEs, which tend to be resource-poor firms, are not attracted 
by multilateral alliances (involving for example large firms), even when intermediaries 
act as a defense mechanism. To add nuance to this discussion, we explore what types 
of support intermediaries might offer to overcome this resistance (i.e. more resource 
dependency) and improve the likelihood of alliance formation. We hope continued 
studies extend this framework of supportive measures even further, to include other 
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measures that might stimulate resource-constrained firms, perhaps driven by resource 
dependence, transaction costs, or resource-based theory.
 This study contributes to opportunity evaluation literature by revealing an SME 
perspective on alliance opportunities. Most prior studies draw on the resource-based 
view and identify resource value, rarity, inimitability, and nonsubstitutability as critical 
determinants of how entrepreneurs evaluate entrepreneurial opportunities in general 
(Haynie et al., 2009; Wood and Williams, 2014). We integrate resource dependence 
theory to investigate the role of power imbalances and mutual dependencies in alliance 
formation between heterogeneous partners (i.e. SMEs, intermediaries, and large 
organizations) and thus show that transparency and resource support are attractive 
to SMEs—but only in terms of what they receive, not what they have to commit. 
Furthermore, we broaden the evaluation of alliance opportunities by executives in large 
firms, to include owners of SMEs. Tyler and Steensma (1995) identify five topics that 
managers use as a cognitive framework for their evaluations; we emphasize the role of 
resources for SMEs that, due to their size liabilities (Aldrich and Auster, 1986; Wennberg 
et al., 2016), look at alliance opportunities in fundamentally different ways than do 
executives in large firms. Further studies might test whether executives apply similar 
rules during their evaluations and thereby strengthen knowledge about the different 
motives and behaviors of large firms versus SMEs in alliances. 
 The evidence from this study expands the notion that intermediaries are key to alliances 
(Howells, 2006), because specific forms of resource support and resource dependency 
affect the chances to involve SMEs in alliances. Thus, we need to understand how owners 
of SMEs evaluate and exploit their opportunities, and the role of SMEs’ internal resources 
cannot be underestimated when proposing open innovation imperatives to SMEs (Freel 
and Robson, 2016). Our findings also suggest a way forward toward understanding 
which partners intermediaries should target (Cumming et al., 2008; Zhang and Li, 2010). 
For example, SMEs who have experienced unsuccessful alliances in the past with large 
firms are not likely to form alliances involving intermediaries; SMEs with more successful 
alliance experience involving large firms might be less negative in their evaluations. In a 
post hoc analysis, we confirm that the related coefficient, though still negative, is much 
smaller than the value offered by SMEs that had been bitten before (b = -.584, p < .10 
versus b = -2.837, p < .01).
 The findings also reveal implications for intermediary managers in their attempts to 
involve SMEs in projects or programs. The significant share and innovation potential 
of SMEs in U.S. and European economies underscores the important role of SMEs in 
alliance formation (Spithoven et al., 2012). Managers should be aware of the different 
approaches to alliance partners, depending on their scale and size. This difference gets 
accentuated by the resource condition of the firm, which strongly affects its decision to 
engage in an alliance (Park et al., 2002). Our findings imply that intermediaries can focus 
on transparency in financial payoffs and offer support, both in formal contracting and to 
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help overcome SMEs’ resource constraints. Such determinations will involve decisions 
about when to offer such support in the alliance formation process and what types of 
resources SMEs actually need (Kale and Singh, 2009; Mukherjee et al., 2013; van de 
Vrande et al., 2009; White, 2005).
 Finally, this study has several limitations. First, to test the resource dependency–related 
factors affecting alliance formation decisions, we relied on perceptions of SME owners. 
While presenting these individual evaluations as behavior of SMEs, we asked only one 
individual to evaluate alliance opportunities in name of the firm. Such evaluations might 
vary between individuals, as they reflect an individual’s ability to express a company’s 
point of view. This ability might, for instance, be influenced by personal factors of an 
individual (e.g. variable risk preferences, Wennberg et al., 2016) that can come in to play 
during alliance decisions. Although owners of SMEs are the main decision makers and 
thus represent the firm well (Brunetto and Farr-Wharton, 2007), future studies might 
thus aim to involve not only the SME owner, but also other high(er) level managers 
involved in alliance formation decisions. 
 Second, conjoint analysis enables us to test for inter-opportunity and inter-individual 
differences in opportunity evaluation, through the use of hypothetical opportunities. 
Therefore, they might not be viewed as completely realistic. To minimize this concern, 
we developed our CA following the best practices in the field (Shepherd and Patzelt, 
2015), and we based the experiment on an opportunity taken from an actual case in a 
technology-oriented company. Furthermore, we pre-tested the experiment to ensure 
that the attributes selected were relevant and realistic. All in all, experiments are the only 
method that can prove causality (Campbell et al., 1963; Levitt and List, 2009), thereby 
off-setting the abovementioned limitations. Regarding the many possible attributes 
that could influence owners’ evaluation judgments, we carefully grounded our choice in 
resource dependence and alliance literature. Still, we encourage continued research that 
explores additional opportunity-related attributes.
 Third, we tested the conjoint instrument results for nonresponse bias; this type of 
bias occurs when persons who respond differ from those that do not (Sax et al., 2003). 
Tests of nonresponse bias draw on the assumption that subjects who respond less readily 
(i.e. later) are more similar to non-respondents than to early respondents (Armstrong 
and Overton, 1977). We thus follow the extrapolation method across two waves of 
respondents (Armstrong and Overton, 1977; Zimmer, 1956) to examine whether the 
likelihood of alliance formation score differed between the first wave of respondents 
(those that responded after mail and e-mail, n = 16) and the second wave of respondents 
(those that responded after follow-up phone calls, n = 47). We did not observe any 
significant difference between the two waves in terms of the number of alliances the 
firms initiated (p = .1411, two tailed). Hence, respondents in wave two are equally likely 
compared to wave one respondents to form a multilateral alliance.
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 We initially assumed that resource constraints could be a cause for nonresponse bias, as 
early respondents can be expected to be less resource constrained than late respondents. 
Respondents indicated on a likert 1-5 scale whether in the last year they experienced 
scarcity in financial, human and knowledge resources. Another independent-samples T 
test shows that variances for average resource scarcity differ between both respondent 
waves (p < .05). The difference in means is 0.10 (mean wave 1 = 2.81; mean wave 2 = 
2.71). These results show that the direction of the difference is opposite to what we 
expected: wave 2 respondents are less resource constrained than early respondents. 
Overall, we found that respondents from both waves are equally likely to form alliances. 
Even if there would be a nonresponse bias arising from resource constraints, it clearly is 
not an issue for this sample.



CHAPTER 5

Conclusions

The findings from Chapter 2, 3 and 4 are presented and discussed in the light of findings 
from prior research. Overall, our findings suggest that (1) particular control mechanisms 

are more effective than others in complex organizational environments; (2) partner 
search processes benefit from the exploitation of mechanisms rooted in information 

technology and (3) SME owners deploy specific rules when evaluating multilateral alliance 
opportunities. We discuss the theoretical implications of our findings for the literature 

on partnerships and alliances, technology transfer and open innovation. In addition, our 
findings also hold implications for managers and policy makers that seek to facilitate 
more efficient and effective technology transfer processes for universities, firms and 
intermediaries. This chapter concludes with several limitations, directions for further 

research and closing comments.
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5.1 Findings

This chapter first summarizes the results from Chapters 2, 3 and 4 and then explores the 
theoretical implications of our findings. Subsequently, the practical implications of our 
findings are discussed and the limitations and directions for further research are outlined.

5.1.1 Insights from Chapter 2
The study reported in Chapter 2 addresses the design of control systems in organizations 
characterized by complexity. Intermediaries are confronted by complexity as they operate 
in technology transfer processes, characterized by multilateral relationships, stakeholders 
that operate from dispersed locations, and sudden changes (e.g. in regulations). Control 
systems, key to steering organizations toward their goals, should enable managers and 
front-line workers to cope with and preferably reduce such complexity. 
 Prior work in this area demonstrates that organizational controls can produce 
emergent and unintended side-effects that often are highly counterproductive (Child, 
1973; Das and Teng, 1998; Hofstede, 1978; Sitkin et al., 2010). These side-effects can 
increase complexity experienced by individuals and groups (Garud et al., 2011; Kirsch, 
1996; Marginson, 2002; Tiwana and Keil, 2007). In turn, complexity also appears to 
influence the managerial decision to adopt a specific control approach, as shown by 
Cardinal and colleagues (2004) and theorized by Ouchi (1979) and Walsh and Seward 
(1990). Although these earlier studies implicitly assume the connection between 
control and complexity, systematic evidence of how these elements influence each 
other and affect organizational performance has yet to be established. Such insight is 
important for understanding how intermediaries can design control systems in order 
to operate effectively in complex technology transfer processes. The study in Chapter 
2 thus explored how and why the relationship between control and complexity evolves 
over time. 
 Complexity theory serves to explore this phenomenon, by assuming that agents 
are semi-autonomous entities interacting in emergent ways. Chapter 2 adopts an in-
depth process lens, drawing on various kinds of data from a newly created European 
intermediary, with a head office and six other offices across Europe. Analysis of process 
data culminated in a theoretical framework of the interplay between organizational 
control and complexity. 
 Our findings reveal how input, behavior and output controls relate to different types 
of complexity and how, over time, these relationships are related to reinforcing and 
balancing loops. We observe reinforcing loops that are, without managerial intent, being 
channeled through regulative, manifest and temporal complexity, which in turn reduces 
performance (goal achievement) and increases the need perceived by top managers to 
introduce controls that further increase complexity. We identified seven reasons for why 
managers keep selecting controls that promote unintended complexity (i.e. ‘fixes that 
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fail’) (Wolstenholme, 2003): managers do not monitor and evaluate the consequences 
of control decisions, follow the outspoken vision of a single leader, only learn through 
incremental improvements, are exposed to external stakeholder pressure, fail to see 
alternative control solutions, lack any feedback from those exposed to controls, and 
are facing information asymmetry between different managerial layers. Finally, our 
study demonstrates that not all controls increase complexity. We identified balancing 
loops that allow firms to prevent or escape the unintended consequences of reinforcing 
feedback. These balancing loops are channeled through relational complexity. 
 The results of Chapter 2 develop the theoretical underpinnings of reinforcing feedback 
loops between organizational complexity and control, and ways to escape these loops. 
In doing so, we demonstrate that unintentionally created complexity can be countered 
through interventions that activate so-called balancing feedback loops. Overall, the 
complexity in intermediaries matches the complexity of the technology transfer 
environment. The results demonstrate how intermediaries can cope with complexity 
through designing control systems that prevent reinforcing feedback loops and introduce 
controls that reduce complexity. 

5.1.2 Insights from Chapter 3
The study reported in Chapter 3 contributes to our understanding of alliance formation, 
being the main goal of innovation intermediaries encouraging technology transfer. More 
specifically, Chapter 3 explores how potential alliance partners are identified through 
search processes. Search processes may eventually lead to knowledge flows critical to 
innovation (Helfat, 1994). Distant search appears to enable greater variety and thus 
greater recombination of external knowledge, both of which are important antecedents 
for the success of projects in open innovation settings. However, managers operating in 
this type of setting have been widely observed to fall into the so-called local search trap, 
that is, they focus entirely on local search. While being fast and convenient, the result of 
this type of search is often suboptimal. 
 The purpose of Chapter 3 was to explore ways to overcome the cognitive, time, 
financial and other limitations that cause partner search efforts to focus on local options. 
This chapter investigated actionable knowledge for organizations that seek to engage 
in and systematically improve both distant and local search efforts. We here adopted a 
design science approach (Simon, 1969, 1996) to connect scholarly research on search 
behavior with the pragmatics of partner search and open innovation. 
 This approach started with the illustrative case of a large European innovation 
intermediary, in which major challenges in partner search served to identify the search 
problem and its solution requirements. Next, we drew on an iterative design cycle 
informed by both practical and theoretical knowledge, requiring the identification of 
relevant knowledge, in order to develop preliminary design principles and a prototype 
of a solution. We then tested the prototype in nine open innovation projects at different 
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innovation intermediaries and assessed and revised the design principles. By analyzing 
the search problem, producing the literature review and testing the prototype, we 
obtained a final set of design principles that inform the development of any prototype in 
the area of partner search. These principles are: 

• Principle 1: In search efforts involving large volumes of data as well as time 
constraints, draw on algorithms and database techniques, because these exploit 
the power of systematic data processing and automated reasoning, in order to 
make search efforts less time-consuming and overcome the limited cognitive 
capacity of humans to process and compare information.

• Principle 2: In searching large volumes of data on potential partners by means of 
algorithms and database techniques, apply keywords related to what is expected 
from partners, because this enables matching with database fields, in order to 
identify a set of appropriate partners.

• Principle 3: In searching large volumes of data on potential partners by means of 
algorithms and database techniques, apply Vector Space Modeling that serves 
to overcome the limitations of the availability heuristic in raising and identifying 
new ideas, in order to identify novel potential partners both local and distant 
ones.

• Principle 4: In searching large volumes of data on potential partners by means 
of algorithms and database techniques, including Vector Space Modeling, 
apply semantic algorithms, because they serve to recognize complementarities 
between user input and data on potential partners’ websites, to enable the 
identification of novel firms with distant knowledge bases.

• Principle 5: In handling and interpreting large volumes of data arising from 
search efforts guided by the previous design principles, use network visualization 
techniques, because they serve to make complementarities in technology, 
market or value chain position explicit, to enable the identification of clusters of 
potential partners, with local as well as distant knowledge bases. 

This integrated set of design principles provides a fresh perspective on partner search, 
as well as serving to guide any (new) design effort in this area (Ethiraj and Levinthal, 
2004b; Romme and Endenburg, 2006). They may function as a starting point for 
designing systems that facilitate (both local and distant) partner search activities, while 
reducing the overall search effort. This chapter has thus demonstrated how information 
technology may contribute in overcoming barriers during the search for alliance partners.

5.1.3 Insights from Chapter 4
Chapter 4 has contributed to our understanding of alliance formation by addressing the 
formation of alliance partnerships and the role intermediaries play in forming actual ties 
between partners. The decision by the SME’s owner-entrepreneur to form an alliance 
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entails a tension that is driven by asymmetry; that is, the alliance will provide access 
to attractive (corporate) resources, but may also involve a possible misappropriation of 
its own resources (Xia et al., 2016). Innovation intermediaries can act as an important 
defense mechanisms for low-power firms like SMEs (Zhang and Li, 2010). Yet, many 
intermediaries are facing difficulties in attracting SMEs (Lee et al., 2010), guiding 
the study in Chapter 4 in addressing what part(s) of the intermediary, as a defense 
mechanism, are actually appreciated by SMEs. 
 Hypotheses were developed and tested, linking the delivery of intermediary resources 
to SMEs’ resource dependency, which has led to insights in what information SMEs 
consider when evaluating (multilateral) alliance opportunities. Data was collected 
through a conjoint experiment on a sample of 63 innovative Dutch SMEs active in the 
sustainable energy sector, who collectively made 504 opportunity evaluation decisions in 
the experiment. The results suggest that SME owners are attracted to alliance formation 
opportunities where intermediaries: (1) offer resource support to help overcome the 
SMEs’ resource scarcity; (2) offer support for formal contracting; and (3) are transparent 
with regard to the payoff associated with the opportunity, in terms of what the SMEs will 
receive from the intermediary. However, negative prior alliance experience with large 
firms reduces the likelihood of alliance formation, while also exerting varied effects on 
the direct effects of transparency and resource support. In particular, when SMEs have 
experienced negative alliances with large firms before, it becomes even more likely that 
they will form alliances when intermediaries offer resource support and are transparent 
in the payoff associated with the opportunity. In turn, SMEs are less likely to form 
alliances when intermediaries are transparent in the financial commitment they expect 
from SMEs.
 Overall, the results of Chapter 4 demonstrate the impact of resources offered by an 
intermediary on the likelihood that SMEs join multilateral alliances, which, in turn, is key 
to intermediaries forming alliances with them.

5.2 Theoretical implications

5.2.1 Implications for literature on partnerships and alliances
The findings in Chapter 2 on relational complexity have major implications for the role 
of control and trust in partnerships and alliances. Control efforts embedded in balancing 
feedback loops appear to either increase the scope of collaboration with external 
partners (thereby assuring a better fit with them) or decrease the heterogeneity of 
these partners (e.g. in terms of their visions and stakes), which both serve to enhance 
external partners’ trust in the alliance (Jiang et al., 2010). Alliance theorists have argued 
that partners seek to exercise control because, first, there is a lack of trust, and second, 
the lower the trust, the greater is the risk and the higher is the need for control (Das and 
Teng, 2001; Inkpen and Currall, 2004; Ring and Van de Ven, 1992). 
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Our study sheds new light on this phenomenon by arguing that balancing loops diminish 
the risk arising from opportunistic behavior and lack of cooperation. These controls thus 
act as trust-builders and can complement other drivers of trust-building in interfirm 
relationships (e.g. Faems et al., 2007). While our findings are consistent with the general 
notion that controls may enhance trust (Brenner and Ambos, 2013; Das and Teng, 
2001, 1998; Patzelt and Shepherd, 2008), we uncovered the specific kind of (enabling) 
controls that actually do so. 
 With respect to the literature on alliance formation, most studies have focused on the 
link between larger organizations like universities and large firms. Studies that do focus 
on alliance formation of SMEs show that the likelihood to collaborate tends to increase 
with the size of the firm (Negassi, 2004; Veugelers, 1997). Other studies highlight 
different organizational characteristics stimulating alliance formation. For example, 
SMEs are more likely to collaborate with partners enjoying centrality (Hallen et al., 2014; 
Zhang and Li, 2010), more business experience (Rothaermel and Boeker, 2008), good 
reputations (Gu and Lu, 2014; Stern et al., 2014) and positive current firm performance 
(Lohrke et al., 2006). Few studies, however, have examined the formation of multilateral 
alliances involving large firms, universities and SMEs. The findings arising from Chapters 
3 and 4 contribute to the literature on such SME alliance formation – specifically to the 
discussion on the role of partner characteristics.
 Instead of focusing on such organizational characteristics, we have studied the 
practices of intermediaries. We have found that the likelihood of alliance formation is 
influenced by intermediary practices in terms of searching and offering resources to 
alliance partners. These practices shed light on previously overlooked aspects influencing 
alliance formation, and can be understood by drawing on resource dependence theory 
and cognitive psychology, to show how resource scarcity issues can be overcome for 
both the intermediary (Chapter 3) and the SME (Chapter 4). 
 The findings from the study reported in Chapter 3 extend the existing frameworks 
of local and distant partner search. Previous conceptualizations have focused on 
finding technological solutions in dissimilar (distant) contexts as being more fruitful 
for competitive advantage (Fleming and Sorenson, 2004). However, searching locally 
is more efficient and less costly because learning is restricted to familiar neighborhoods 
(Cohen and Levinthal, 1990) and firms share common cultures, routines and practices 
(Rosenkopf and Almeida, 2003). To overcome limitations in only searching locally, 
alliances are a key mechanism (Rosenkopf and Almeida, 2003). We refine the search 
focus by stating that partner identification is required in the first place to establish 
alliances and enable (dissimilar) knowledge flows. Using a more balanced approach, we 
provide clear evidence that the search for alliance partners is as difficult for partners 
with local as it is for partners with distant knowledge bases, as bounded rationality is 
continuously at work. 
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Chapter 4 extends the literature on alliance formation and resource dependency. 
Resource dependence logic posits that firms enter alliances to reduce uncertainty in the 
flow of resources (Xia et al., 2016). In alliances, power imbalance and mutual dependency 
play a major role in the dependency position of alliance partners (Xia, 2011), yet little 
is known about the factors that may influence the perception of both power imbalance 
and mutual dependency as such. Our study fills this gap by showing that SMEs respond 
differently to power imbalanced alliance opportunities when third parties vary in the 
transparency of the payoff, commitment and degree of resources offered to the SME.

5.2.2 Implications for literature on technology transfer
This dissertation offers a more complete understanding of complexity in technology 
transfer processes. Recently, scholars have started to opt for a non-linear view on 
technology transfer processes, in view of the inability of the conventional technology 
transfer model to capture the nuances and complexities typically found in technology 
transfer practices (Bozeman et al., 2015; Thune and Gulbrandsen, 2014). Efforts to 
better understand complexity in these processes have yielded insight into which building 
blocks of the technology transfer model are missing – for example informal mechanisms 
of technology transfer or university reward systems. 
 The findings in the second chapter of this dissertation suggest that a complexity 
view of technology transfer does not imply that more building blocks must be added 
to the process model. Instead, this chapter suggests that the underlying mechanism for 
complexity and its unexpected outcomes is the interaction among numerous agents, 
each of which acts on the basis of local knowledge or rules (cf. Plowman et al., 2007). 
This helps to explain why small changes can lead to a new order in a (collective of) 
organization(s), other actions can amplify small changes, and organizations and their 
subunits change continuously (Brown and Eisenhardt, 1997). Chapter 2 thus provides 
a broader view on how and why complexity leads to non-linearity and unexpected 
outcomes in technology transfer processes. 
 We also extend the complexity view of technology transfer, typically implying a 
(non-linear) process involving multiple phases, toward complexity experienced by 
individuals in organizations that enable technology transfer. To understand complexity 
in (technology transfer) processes that encompass multiple phases and actors, a deeper 
understanding of complexity in organizations is required, as the behavior of these 
organizations determines the outcome of such broader processes. Our study sheds light 
on this previously overlooked gap in the technology transfer literature by focusing on 
complexity in one typical organization involved in technology transfer. We explore how 
the complexity and control mechanisms interrelate within an intermediary, ultimately 
showing how four types of complexity drive behavior and affect the work of employees, 
and eventually determine the performance and behavior of the organization. Only by 
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looking at complexity within organizations, we can uncover how organizations react to 
others and set up barriers for effective technology transfer. 

5.2.3 Implications for literature on open innovation
The main implications for theory on open innovation are fourfold. First, the dissertation 
highlights the importance of an intermediated network model that encourages 
open innovation for SMEs (Lee et al., 2010). To gain further insight into the role of 
intermediaries in encouraging open innovation with SMEs, we studied in Chapter 4 the 
effect of intermediary resource offerings on the likelihood that SMEs will collaborate. 
The evidence extends the notion that intermediaries are key in shaping collaboration (cf. 
Howells, 2006) and does so by showing which specific resources help improve chances 
to involve SMEs (and how to offer them). These findings underscore the importance 
of understanding how (owners of) SMEs evaluate and exploit opportunities—the role 
of SMEs’ internal resources in allowing the pursuit of cooperative models of innovation 
ought not to be underestimated when delivering open innovation imperatives to SMEs 
(Freel and Robson, 2016).
 Second, the results of the study on identifying alliance partners through local and 
distant search (Chapter 3) implies a connection to inbound open innovation and 
integration of external knowledge (cf. Lakemond et al., 2016). Here, an improved ability 
to search for the required knowledge and competencies might support the incorporation 
of that knowledge into the focal firm’s innovation process. Future work should study the 
effect of improved partner search on knowledge matching mechanisms and eventually 
discover whether this associates to performance gains in open innovation involving 
different types of partners. 
 Third, the dissertation integrates the search and tool perspectives in open innovation 
research (cf. Gassmann et al., 2010) to capture ways to perform this search. Existing 
studies on how to search address problem framing and boundary spanning as key 
mechanisms to obtain solutions from idea and technology markets (i.e. identifying the 
right partners) (Lopez-Vega et al., 2016). In this light, the tool designed in our study 
supports the notion of a boundary spanning mechanism, enabling improvements in 
finding local and distant partners that are unknown to the knowledge-seeker (e.g. 
SMEs). In particular, apart from targeting particular scientists, the situated, analogical 
and sophisticated search paths (Lopez-Vega et al., 2016) are enabled by using the search 
tool, suggesting a broader utility of tools for performing local, distant, experiential and 
cognitive search. 
 Fourth, previous attempts by open innovation scholars to develop practice-oriented 
recommendations from “thick” case descriptions have only provided partial views or 
have refrained from specifying the specific contexts to which these recommendations 
apply. This makes it rather difficult to formulate recommendations that bear contextual 
validity, or to synthesize scholarly insights (van Burg and Romme, 2014; Zahra, 2007). 
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Chapter 3 of this dissertation, containing a design science approach, serves to connect 
an emerging body of research to action-oriented knowledge of practitioners (Romme, 
2003), lending support for the effects of particular actions or interventions in clearly 
defined contexts (Tranfield et al., 2003). This approach serves to uncover the context-
dependency of a set of generative mechanisms (Zhang and Li, 2010). As such, design 
science might offer an interesting methodology to extend and deepen state-of-the-art 
research on search, alliances and open innovation – especially for scholars seeking to 
systematically align theoretical and practical perspectives. 

5.3 Practical implications

The findings in this dissertation have several practical implications that may aid 
managers and policy makers, especially those that seek to facilitate more efficient and 
effective technology transfer processes in universities, firms and their intermediaries. 
Chapter 2 holds several implications for managers that focus on external knowledge, 
collaboration and innovation, as much for those from intermediaries as for those from 
any other organization, notably large firms, SMEs, public research organizations and 
universities. Chapters 3 and 4, in contrast, have implications that are of importance 
for intermediary managers and policy makers in the area of technology transfer. The 
findings of this dissertation relate to the effectiveness of innovation intermediaries. To 
give an impression of the effectiveness of such an intermediary, Appendix III depicts the 
results achieved by KIC InnoEnergy over the time-period 2010 - 2016. 
 The study in Chapter 2 points out how control decisions cause more or less complexity 
to occur over time. These findings provide a perspective on intended and unintended 
effects of controls, which in practice, when new control decisions are made, are difficult 
to observe or predict. A key implication of the findings in Chapter 2 is the importance 
of control decision evaluation, both predicting possible effects before implementing 
new controls and evaluating control performance after such implementation. Such 
evaluations might make it less likely that managers keep selecting controls that fail in 
the long run, and eventually prevent organizations from getting trapped into reinforcing 
cycles of complexity. 
 The complexity of organizations engaging in technology transfer calls for a more 
heuristic managerial approach (Bingham and Eisenhardt, 2011; Davis et al., 2009). 
Indeed, our study of control shows that not continually adding control mechanisms 
is a better approach than simply extending or increasing the number of controls to 
improve (the lack of) performance in complex organizations. Strategies of simple 
controls, consisting of heuristics for capturing opportunities, here appear to be valuable 
(cf. Eisenhardt and Sull, 2001). Such strategies are effective because they adapt to the 
particular information and time available in real dynamic environments (Eisenhardt et 
al., 2010). This is even more relevant as many technology transfer organizations or 
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other intermediaries initiated by policy makers are often designed to be large from the 
start, stimulating bureaucracies that tend to fall into the trap of ever-increasing control 
mechanisms to compensate for lagging performance.
 Intermediary managers seeking access to new knowledge developed by other firms 
must rely on networks and partnerships (Wang et al., 2014). As discussed extensively 
in prior studies, search efforts tend to be focused on local knowledge, restricting radical 
innovation (e.g. Rosenkopf and Nerkar, 2001). Testing the prototype developed in 
Chapter 3 shows how to overcome the conventional limits to search arising from time 
pressures, cognitive constraints, financial constraints and other barriers in overseeing 
and handling large volumes of information. In addition, local potential partners are often 
unknown and thus difficult to identify, when the search (as in the tests) goes beyond 
conventional search engines (e.g. LinkedIn). 
 The prototype helped intermediary managers to overcome difficulties in (even) finding 
partners possessing local knowledge bases. The main implication of these findings 
is that the design science approach of this study can inform similar design efforts in 
intermediaries and knowledge brokers elsewhere (Kirkels and Duysters, 2010), for 
example in accelerators, boot camps, business incubators, and similar initiatives. 

5.4 Limitations and directions for further research

The dissertation has a number of limitations which suggest areas for future research. 
First, the inductive research approach adopted in the study reported in Chapter 2 holds 
an important limitation. The generalizations of theory on the relationship between 
control and complexity came from the specifics of the data in a (mainly) bottom-up 
approach. This approach caused us to discover the relevance of control and complexity 
concepts only after we collected a large amount of archival and interview data. Because 
we did not adopt these concepts from the very beginning, parts of the interview data 
were irrelevant, or specifics surrounding certain questions were considered to be 
missing. Although we compensated for this ‘delay’ in insight by conducting additional 
interviews, further insights can be derived from future case studies focusing on control 
and complexity concepts from the very beginning. This would yield more detail on 
control consequences and subsequent (managerial) responses. 
 Such future work would benefit from longitudinal designs, including perspectives of 
multiple actors in the organization (i.e. managers from different managerial levels and 
employees required to comply with controls). Subsequent studies can also examine 
other (longitudinal) cases and compare the results with the findings from our work. 
Possibly, future research will unveil common ‘design’ patterns in how organizations 
and their managers deal with complexity, drawing on perspectives in the area of 
organizational design (cf. Baumann and Siggelkow, 2012; Zhou, 2012) as well as 
leadership (Halbesleben et al., 2003; Lichtenstein and Plowman, 2009). As (coping with) 
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complexity is vital to organizational performance, such insights will serve to improve the 
success of intermediaries in commercializing outputs from university research. 
 Second, in Chapter 3 we only test the tool-based search process on a limited number 
of cases, and in addition differentiate (merely) between local and distant search results. 
Recent research has shown a variety in search paths, based not only on local and distant 
search but also on experiential and cognitive search (Lopez-Vega et al., 2016). Chapter 
3 is thus limited in conceptual detail, while observations during the testing of the 
tool indeed suggest the use of multiple search paths (i.e. not only based on local and 
distant classification). Future research can expand the body of knowledge on ‘where’ 
and ‘how’ to search by adopting the framework of Lopez-Vega and others (2016) and 
study whether their results can be confirmed in search efforts by other intermediaries or 
organizations.
 Subsequently, the search paths should be subject to process research, aiming to grasp 
the underlying processes of each search path. Such process research should include, if 
applicable, the use of tools and what underlying mechanisms help in obtaining search 
solutions. These insights may confirm, complement or challenge results from Chapter 
3, ultimately serving the goal of discovering the limitations of each search path, what 
tools are used to overcome such limitations, and why such solutions work (i.e. what 
mechanisms are exploited to arrive at desired outcomes).
 Third, the last study in this dissertation is limited due to its focus on only one type of 
constraint absorption activity, where constraint absorption entails a tactic that gives 
more dependent organizations direct control over valued resources (Casciaro and 
Piskorski, 2005). Future research can explore whether our findings hold for intermediaries 
and SMEs that engage in other types of constraint absorption activities, like equity or 
minority equity alliances (cf. Das and Teng, 1998), or alliances that include other types 
of agreements. Most intermediary studies focus on non-equity alliances (e.g. Katzy et 
al., 2013; Lee et al., 2010; Sleptsov et al., 2013), yet little is known about the motives 
and limitations of SMEs for collaborating with intermediaries in other alliance types. 
 Fourth, the context of this dissertation relates to innovation intermediaries that deliver 
services to firms that are at the validation and exploitation stages of the value chain 
(Hansen and Birkinshaw, 2007; Roper et al., 2008). Such intermediary activities often 
address the commercialization of knowledge and prototypes, like product positioning 
and business model development (Gnyawali and Park, 2009; Zott and Amit, 2007). 
It is important to recognize that there are other types of intermediaries relying on 
knowledge bases closer to the exploration and validation stages of the value chain, like 
university TTOs (Markman et al., 2008) and public research organizations (Clarysse et 
al., 2005). The different focus and activities of such intermediaries may influence their 
organizational design, (types of) complexity experienced, search processes, and the 
dependence positions of firms that collaborate with them. A better understanding of 
these issues in the context of exploration-focused intermediaries can serve to integrate 
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current work on organizational control, innovation search, resource dependence, and 
intermediaries.
 Fifth, the findings of Chapter 3 were derived from observations at intermediaries that 
identified partners for innovation projects. The conclusion that conducting local search, 
too, is troublesome could be attributed to this context, as intermediaries search through 
vast networks and large numbers of firms (Katzy et al., 2013). This limitation suggests 
that it is worthwhile to explore whether finding local innovation partners is consistently 
as hard as finding partners with more distant knowledge bases. Future studies could 
afterwards identify whether other mechanisms than people’s limited cognitive abilities 
(Helfat, 1994) are at work, causing complications during the search for local partners. 
This may provide more nuancing to the discussion of balance in local and distant search, 
ultimately aiding managers in their efforts to improve knowledge flows from both local 
and distant contexts.
 Last, the studies of alliance formation in this dissertation have mainly focused on 
decisions from an individual, single stakeholder perspective. This limits our findings 
in the context of inter-stakeholder or network perspectives, given that technology 
transfer involves many organizations and individuals (Wang et al., 2014). Scholars that 
aim to extend findings from this dissertation could target decisions from stakeholders 
involved in alliance formation processes other than SMEs and intermediaries. In this 
respect, researchers may approach technology transfer processes from an ecosystem 
perspective (Clarysse et al., 2014; Leten et al., 2013) to gain further understanding of 
alliance formation and inter-stakeholder dynamics (cf. Dolmans, 2013).

5.5 Closing comments

In this dissertation we have studied how intermediaries (can) cope with organizational 
complexity and alliance formation processes. Intermediaries play an increasingly 
important role in technology transfer processes. We focused on intermediaries that 
connect researchers with industry through multilateral alliances to improve the 
commercialization (i.e. exploitation) of outputs from university research. In the light of 
intermediary (under)performance, we investigated two aspects that in prior research 
are considered key for intermediary effectiveness: organizational design and alliance 
formation. 
 As these aspects are relevant for many other organizations, especially those that 
pursue technological innovation, we could draw from and extend several contemporary 
and widespread theories in the fields of organization and innovation science. We used 
these theories to explore previously unexplored phenomena, or explain previously 
unobserved relationships. These insights also help to better understand why performance 
in intermediaries is often suboptimal and how practitioners can improve their processes, 
people and ultimately goal achievement. 
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Related to organizational design, we performed an inductive study on how and why the 
relationship between control and complexity evolves over time. Here, we developed 
the theoretical underpinnings of the reinforcing feedback loops between organizational 
complexity and control, and ways to escape these loops. In doing so, we demonstrated 
that unintentionally created complexity can be countered through interventions that 
activate so-called balancing feedback loops. We also explain why managers often 
continue to implement controls that promote complexity, that is, when the reinforcing 
loops in this diagram prevail without being contained and corrected by any balancing 
feedback.
 Two studies were conducted in the area of alliance formation. First, we conducted a 
design science study to explore how the limits of local search can be overcome without 
spending more resources. Based on a case study of an intermediary and drawing on the 
existing literature, we developed and tested a prototyped tool that facilitates partner 
search activities. We found that (1) the prototyped tool serves to overcome the 
cognitive, time, financial and other limitations that lead partner search efforts to focus 
on local options; and (2) that many of the local alliance partners are often unknown and 
difficult to identify. Based on these insights, we developed an integrated set of design 
principles that provides a fresh perspective on partner search, as well as on guiding any 
(new) design effort in this area. 
 Second, we conducted a conjoint experiment to explain which resource contributions 
of an intermediary (acting as a defense mechanism for SMEs) would make SMEs more 
likely to participate in a multilateral alliance. The results indicated statistically significant 
differences in how SMEs evaluate alliance opportunities. (1) offer resource support to 
help overcome the SMEs’ resource scarcity; (2) offer support for formal contracting; 
and (3) are transparent with regard to the payoff associated with the opportunity, in 
terms of what the SMEs will receive from the intermediary. However, negative prior 
alliance experience with large firms reduces the likelihood of alliance formation, while 
also exerting varied effects on the direct effects of transparency and resource support. 
 Our findings shed light on two core aspects of how intermediaries function in the 
context of technology transfer. Overall, this dissertation suggests that (1) particular 
control mechanisms are more effective than others in complex organizational 
environments; (2) partner search processes benefit from the exploitation of mechanisms 
rooted in information technology and (3) SME owners deploy specific rules when 
evaluating multilateral alliance opportunities. These findings can help managers in 
innovation intermediaries to improve alliance formation and alliance management, 
eventually stimulating the exchange of knowledge between collaborative partners and 
commercialization of university research outputs. This would also affect policy makers in 
their goal achievement levels on technology transfer.
 To conclude, we hope that the findings of this dissertation will be used by other 
scholars to continue and enhance the scientific debate on strategic alliances, innovation 
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search, control theory, technology transfer and innovation intermediaries. While other 
scholars can dispute our findings, the main goal of this doctoral work is to provoke new 
thoughts and insights on these topics. In addition, practitioners may use this work as a 
departure point in exploring ways to improve their control decisions, search practices 
and services to SMEs. 
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Appendix I

Contributions of (co-)author(s)

Parts of this dissertation have been written by the doctoral student (Freek Meulman) in 
collaboration with his supervisors. Below is an overview, per chapter, of the contributions 
by each of the authors.

Chapter 1
Writing main text:  Freek Meulman
Corrections and feedback All other authors

Chapter 2
Design of study   All authors, led by Isabelle and Ksenia
Literature review  Freek Meulman
Data collection   Freek Meulman
Data analysis   Freek Meulman
Interpretation of results  All authors, led by Freek Meulman
Writing main text:  Freek Meulman
Corrections and feedback All authors

Chapter 3
Design of study   All authors, led by Freek Meulman
Literature review  Freek Meulman
Data collection   Freek Meulman
Data analysis   Freek Meulman
Interpretation of results  All authors, led by Freek Meulman
Writing main text:  Freek Meulman
Corrections and feedback All authors

Chapter 4
Design of study   Freek Meulman 
Literature review  Freek Meulman
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Chapter 5
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Appendix II

Opportunity description

Lithium-ion battery technology progressed in terms of power density, safety, cycle 
time (2 times longer than previously experienced), charging time (3 times faster than 
previously experienced), cost effectiveness and flexibility. The technology now has the 
potential to enable breakthrough innovations in a range of applications:

Energy applications in industrial and commercial markets as:
• Treatment of materials
• Built environment

Renewable energy:
• Decentralized solutions at operational level
• Heat pumps
• Photovoltaics

Intellectual property about the new Li-ion technologies were protected by patents. 
However, the company behind these patents, Exide, decided the day before yesterday 
to release them:

Yesterday, there was a wall of patents in the lobby of our headquarters. That is no 
longer the case. They have been removed, in the spirit of the open source movement, for 
the advancement of electrical storage technology. We will not sue anyone who, in good 
faith, wants to use the battery technology [CEO, Exide]

Product improvements due to Li-ion technology are suddenly available at a lower cost, 
causing the application of Li-ion in existing products or services to become even more 
attractive.

Request:
Picture an application of new Li-ion technology which improves an existing product 
/ service of your company. Please take your time and dare to think creatively.

Please assume that you will commercialize this new product or service. Although you 
might achieve commercialization by your company alone, there are obvious advantages 
to ally with other parties (e.g. access additional knowledge about Li-ion technology). So 
please assume you will exploit this opportunity to commercialize a new product / service 
in collaboration with other parties. They may offer the following advantages:
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• Larger firm: knowledge about the technology, potential ‘launching customers’, 
large customer base and network of suppliers (to bring your application to the 
market)

• Research organization: lab facilities and additional knowledge (e.g. to further 
explore how to integrate the Li-ion technology in your application)

• Intermediary: services such as finance, project management and wider (inter)
national network

Other features of this alliance opportunity are:
• You are the commercializing partner who will sell the new product at the end of 

the project and will create revenue. Just like regular investors, the intermediary 
expects a return on investment (ROI) from you as a commercializing party

• The intermediary invests in this alliance to cover a part of the total costs. Other 
partners bring with them relevant background knowledge

• Contractual agreements are required in the collaboration. This covers background 
and (new) foreground IP (intellectual property), return on investment 
agreements and liability for all partners

You will now see several scenarios of the alliance to exploit the Li-ion technology. Every 
scenario includes four attributes, each demonstrating either a high or low level. These 
levels vary throughout the scenarios presented. Hoover your mouse over the attribute 
to see its meaning again. 

Please read each scenario while keeping in mind your Li-ion application and the 
opportunity to exploit this through an alliance.
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Appendix III

Performance of innovation intermediary: an example

Prior studies have increased our understanding of the effectiveness of innovation 
intermediaries. These studies, among others, considered performance and effectiveness 
from different viewpoints. In some earlier work, the contributions of intermediaries to 
alliances or new product development processes are explored (e.g. Colombo et al., 2015; 
Tran et al., 2011). In other studies, attention has been directed to the (cost-)effectiveness 
of intermediaries, in relation to both theory and practice. From a theoretical point of 
view, intermediaries operate as middlemen that broker transactions and enable alliances 
(Howells, 2006). In an empirical study that compares new ventures linked to innovation 
intermediaries with those that are not, Colombo and Delmastro (2002) find that input 
and output measures of innovative activity are only marginally different between both 
groups of firms. Similarly, Phillips (2002) found that a group of 92 technology transfer 
intermediaries have not had a high incidence of technology transfer despite the fact that 
many were established with that goal in mind. These and other studies (e.g. (Roper, 
1999) imply that the evidence regarding the added value or cost-effectiveness of 
intermediaries is not convincing.
 There are several obstacles in evaluating innovation intermediaries by drawing on 
quantitative metrics of success. One is the lack of accepted benchmarks to define 
success: while the formation of a business or the licensing of a technology are easy 
to identify as successes, it is difficult to determine the value of failures (Gulbranson 
and Audretsch, 2008). For example, if a researcher receives funding but at a certain 
point in time discovers that there is no clear market opportunity for the technology 
developed, this feedback allows the researcher to begin working on other projects. Here, 
many intermediaries offer a variety of feedback mechanisms that may reduce the time 
researchers spent on projects that ultimately fail. In addition, some intermediaries have 
only been in existence for a few years, limiting the evaluation of the end result of many 
projects. 
 When evaluating KIC InnoEnergy, several caveats are relevant. First, KPI’s are 
troublesome as KIC’s parent organization (EIT) has altered the KPI’s and its definitions 
at least three times in six years. As a result, the methodology to qualify and quantify the 
performance may alter from one year to another. Also, KIC has only been in existence 
for six years, which somewhat inhibits the evaluation of the end result of many of its 
innovation projects, especially those with longer time horizons.
 Despite these difficulties, there are some signs of success of the KIC. These have to 
be assessed relative to its expenses, which amount to approximately €700 million for 
the first six years of operations. Since its inception in October 2010, KIC InnoEnergy 
achieved the following results (as per March 2016):
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Innovation projects:
• Project partners across Europe:    250
• Products and services supported:    78
• Number of patent applications:    77
• Number of patents awarded:     7
• Any other form of IP generated by innovation 
 projects (such as design, trademarks and copyright):  38
• Start-ups/ spin-offs from Innovation Activities:   2
• Total project costs:     €1.2 billion
• InnoEnergy investment:     €147 million
• Forecasted sales:      €3 billion 

Business creation activities (accelerator programs):
• Number of business ideas screened:   1884
• Number of ideas incubated:    225
• Number of start-ups created:    80
• Capital raised by start-ups from external investors:  €33 million
• Start-up portfolio revenues (current/ forecast):  - 
• Start-up portfolio employees (current/ forecast):  452
• Number or % of start-ups crossing the €1m revenue mark: - 

Education activities
• Number of fee paying students (in graduate programs): 108
• Drop-out rate (%) in graduate programs:   36
• Number of participants executive development courses: 176
• Number of enrolments in MOOCs:   25512
• Ph.D. graduates:      35

From this dissertation, we may infer that intermediaries that are medium-sized to large 
(e.g., more than 100 employees), have to cope with control systems that may produce 
vicious cycles of control and complexity over time. This negatively impacts the cost-
effectiveness of the organization. Also, partner search and alliance formation remain 
challenging. Attempts to improve these areas of strategy and operation may directly 
benefit the effectiveness of intermediaries focusing on multilateral alliances in the 
context of university technology transfer.
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Summary

Challenges for innovation intermediaries in technology transfer: Forming controls 
and alliances 

Knowledge generated by university research is key for new products, services and 
solutions because it can benefit people and society at large. Such knowledge does not 
passively spill over into commercialization processes, hence more should be done to 
facilitate this process of transforming knowledge into innovations (i.e. the technology 
transfer process). An innovation intermediary, defined as “an organization that acts as 
an agent or broker in any aspect of the innovation process between two or more parties”, 
plays an increasingly important role in technology transfer processes. They are especially 
suited for linking researchers and companies. 
 In this dissertation, the focus lies on intermediaries that connect researchers with 
industry through multilateral alliances to commercialize (i.e. exploit) the knowledge 
generated in basic and applied research. Prior studies of intermediaries highlighted 
typologies of intermediaries, or examined intermediaries in specific contexts such as the 
food or financial industry. This reveals a tendency to understand how intermediaries 
function, and only recently coupling contemporary organization and innovation theories 
to intermediaries. We can learn from these studies that intermediaries have become 
increasingly important for technology transfer, but less attention has been given to 
underlying mechanisms affecting their performance. This is important as a high level 
of dissatisfaction with actual outcomes relative to expectations has been reported, and 
many intermediaries are not successful.
 Several factors have been discussed in the light of limited effectiveness of intermediaries. 
The main factors encompass the governance of the intermediary organization, inherent 
tensions between academic and commercial demands, stakeholder pressures, complexity 
experienced by intermediaries and difficulties in forming and sustaining alliances.
 Two main components that are key to intermediary effectiveness but have received 
little attention in the literature entail (1) organizational design and (2) alliance formation 
capabilities. First, organizational design pertains to core elements of the organization, 
such as systems of control that are integral to the way the organization operates. 
Technology transfer processes are characterized by multilateral relationships, dispersed 
locations, and sudden changes (e.g. in regulations), all of which give rise to complexity. 
To achieve their goals, intermediaries are therefore required to adopt control systems 
that enable them to cope with such complexity. Yet, control mechanisms should be 
carefully developed as to not increase complexity over time. Prior research implicitly 
assumes the relationship between control and complexity, yet systematic evidence of 
how both exert influence on each other and affect organizational performance has yet 
to be established.
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The second main component, the ability to form alliances, is at the core of the role that 
intermediaries should and want to play. The first critical steps in alliance formation involve 
the search for potential alliance partners and helping to formalize collaboration in terms 
of negotiations and contractual arrangements. Most innovation managers, business 
developers and other key intermediary agents frequently resort to partners they already 
know or can easily get access to. Existing research shows that even if organizations, 
including intermediaries, know what they are searching for, how to engage in search 
remains problematic. 
 Subsequent to initial search processes, during the formalization of an alliance, 
intermediaries are confronted with varying needs from different partners in the same 
collaborative project. SMEs are relatively vulnerable in alliances due to (limits in) their 
available resources. As this vulnerability increases their dependence on other alliance 
partners, intermediaries can act as a mechanism to overcome such dependencies. Yet, 
many intermediaries are facing difficulties when involving SMEs in their programs. 
Hence, understanding how and what resources offered by an intermediary will impact 
SMEs is key to forming alliances with them.
 This suggests more insight is needed into how intermediaries can cope with 
organizational complexity and alliance formation processes to improve the success of 
intermediaries in commercializing outputs from university research. This dissertation 
aims to develop new insights in these managerial and alliance formation processes. 
As organizational design and alliance formation comprise two major components for 
intermediary effectiveness, the core of this dissertation is structured along these themes. 
Chapter 2 addresses the design of control systems in organizations characterized by 
complexity. Organizations and their managers seek to match internal complexity with 
the variety and complexity that their front-line workers are exposed to when interacting 
with clients, suppliers and other external actors. The environment of intermediaries 
focusing on technology transfer involves complexity due to multilateral relationships, 
stakeholders that operate from dispersed locations, and sudden changes (e.g. in 
regulations). As controls are integral to the way organizations operate, control systems 
should fit the complexity of the organization.
 Due to unstable relationships and sudden changes, controls may not only produce 
intended outcomes, but also produce emergent and unintended side-effects (Child, 
1973; Das and Teng, 1998; Hofstede, 1978; Sitkin et al., 2010). These side-effects can 
increase complexity experienced by individuals and groups (Garud et al., 2011; Kirsch, 
1996; Marginson, 2002; Tiwana and Keil, 2007). In turn, complexity also appears to 
influence the managerial decision to adopt a specific control approach, as shown by 
Cardinal and colleagues (2004) and theorized by Ouchi (1979) and Walsh and Seward 
(1990). Although these earlier studies implicitly assume the connection between control 
and complexity, systematic evidence of how control and complexity exert influence on 
each other and affect organizational performance has yet to be established. 
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Chapter 2 explores how and why the connection between control and complexity 
evolves over time. This research draws on a qualitative process study, utilizing various 
kinds of data from a newly created European intermediary consisting of a head office 
and six offices distributed across Europe. We explore how managers at different levels 
introduce controls in response to complexity, and trace how these controls interact with 
complexity over time. These processes are mapped in a causal loop diagram. 
 The results of this study provide insight in reinforcing feedback loops between 
organizational complexity and control, and ways to escape these loops. We observe that 
reinforcing loops are, without managerial intent, being channeled through regulative, 
manifest and temporal complexity, which in turn reduces performance (goal achievement) 
and increases the need perceived by top managers to introduce controls that further 
increase complexity. We demonstrate that unintentionally created complexity can 
be countered through interventions that activate so-called balancing feedback loops. 
In addition, the causal loop diagram (CLD) developed in this study serves to explain 
why managers often continue to implement controls that promote complexity, that is, 
when reinforcing loops prevail without being contained and corrected by any balancing 
feedback.
 These findings have several implications for theories of control and complexity in 
organizations. A complexity theory perspective is a useful lens as it serves to capture and 
understand emergent behavior. Chapter 2 incorporates such a perspective, to uncover 
what types of complexity are generated by what type of controls, and what impact these 
complexities have on new control decisions at a later stage. Chapter 2 can act as starting 
point for scholars that wish to advance current control theory beyond its static view on 
agents and their interactions. Also, complexity theorists often assume that complexity in 
and between organizations can hardly be steered or changed intentionally (e.g. Plowman 
et al., 2007). Instead, our study demonstrates that managers can intentionally steer 
complexity through particular kinds of control. Therefore, there appear to be various 
ways to effectively ‘manage’ organizational complexity, other than the controls typically 
used. 
 Chapter 3 outlines how existing research concerning the formation of alliances has 
primarily focused on partner selection to explain why and how firms choose certain 
partners over others. These studies have shown that access to resources is an important 
driver of partner selection. However, the search for suitable partners is problematic, as 
individuals have a dominant tendency to conduct local search only. A main reason for this 
tendency to search locally is people’s limited cognitive abilities that give rise to bounded 
rational behavior. However, it remains unclear how firms search for partners and how 
such processes can be systematically improved as to reduce the amount of resources 
spent and overcome the constraints of searching locally only.
 The study reported in Chapter 3 explores how the limits of local search can be 
overcome in a more direct manner and without spending more resources. This research 
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follows a design science research methodology, including the design and testing of a 
prototype based on insights from theory and practice. The results show the development 
and positive influence of a prototyped tool, serving to overcome the cognitive, time, 
financial and other limitations that lead partner search efforts to focus on local options. 
The results also show that many ‘local’ partner options are often unknown and difficult 
to identify. We present a set of five design principles by combining the practical insights 
arising from prototype development and testing with the ideas and guidelines inferred 
earlier from the literature. These principles can inform the development of any prototype 
in this area. 
 Chapter 3 responds to calls for studying the role of SMEs in open innovation settings. 
SMEs and larger organizations tend to have great difficulties in connecting with each 
other, due to various dissimilarities and the barriers experienced by SMEs when they 
(attempt to) scan and reach out to competent partners. Moreover, SMEs are less likely 
to patent, which makes the most obvious mechanism of partner identification (i.e. via 
patent databases) rather difficult to use. In this respect, the design principles proposed 
earlier may guide the search for partners in any large population of SMEs. Overall, 
this study provides evidence-based actionable knowledge for organizations that seek 
to overcome the local search trap. Moreover, the design framework arising from this 
study invites others to develop and prototype similar, or highly different, strategies and 
solutions for partner search in open innovation settings.
 In Chapter 4 we explain how low power firms like SMEs risk (miss)appropriation by 
other firms due to power loss in the alliance, for example as a result of limited access 
to alternative resources outside the alliance. SMEs thus experience barriers to alliance 
formation with larger firms. Here, the power of intermediaries can help to mitigate 
power loss for SMEs and increase the likelihood of alliance formation. As only small 
numbers of SMEs are involved in alliances facilitated by intermediaries due to difficulties 
in overcoming search constraints and offering resources that attract these SMEs, 
Chapter 4 explores which instantiations of intermediaries would make SMEs more likely 
to participate in a (multilateral) alliance involving an intermediary, university and a large 
firm. This study uses a conjoint experiment to explain which resource contributions of 
an intermediary (acting as a defense mechanism for SMEs) would make SMEs more likely 
to participate in an alliance. The results indicate statistically significant differences in 
how SMEs evaluate alliance opportunities. SMEs are more likely to form alliances when 
intermediaries: (1) offer resource support to help overcome the SMEs’ resource scarcity; 
(2) offer support for formal contracting; and (3) are transparent with regard to the 
payoff associated with the opportunity, in terms of what the SMEs will receive from the 
intermediary. However, negative prior alliance experience with large firms reduces the 
likelihood of alliance formation, while also exerting varied effects on the direct effects of 
transparency and resource support.
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The results from Chapter 4 offer insight into the rules that SME decision makers apply 
when contemplating new alliances with intermediaries and large corporations, our study 
contributes to strategic alliance literature, offering novel results regarding defense 
mechanisms for multilateral instead of bilateral alliance formation. We also contribute to 
theory on opportunity evaluation, in that this study dissects how SME owners evaluate 
alliance formation opportunities. Future work can build on this study and broaden the 
view on the boundary conditions of dependence for low power firms and the likelihood 
of alliance formation.
 Overall, the studies in this dissertation provide insight on how intermediaries can 
cope with organizational complexity and alliance formation processes to improve the 
success of intermediaries in commercializing outputs from university research. These 
findings suggest that (1) particular control mechanisms are more effective than others 
in complex organizational environments; (2) partner search processes benefit from 
the exploitation of mechanisms rooted in information technology and (3) SME owners 
deploy specific rules when evaluating alliance opportunities involving intermediaries 
and large corporations. These findings can help managers in innovation intermediaries 
to improve alliance formation and alliance management, eventually stimulating the 
exchange of knowledge between collaborative partners and commercialize university 
research outputs. This would also affect policy makers in their goal achievement levels 
on technology transfer.
 The dissertation’s findings on organizational design and alliance formation are also 
important to broader discourses, like the ongoing debate on what has been termed the 
European Paradox. This Paradox is characterized by a strong EU public sector science 
base coupled to a relatively weak R&D performance of EU firms. This stream of research 
often points to issues with the interplaying roles of universities, firms and the use of 
patents. This dissertation addresses fundamental mechanisms in intermediaries aiming 
to resolve the European Paradox. More specifically, we explore the management of 
control and complexity, partner search and understanding SME preferences as avenues 
for understanding the Paradox and technology transfer processes. 
 Findings in this dissertation are also relevant to broader concerns of policy makers in 
establishing rules of thumb for enhancing innovation system performance, specifically in 
public-private cooperation. Often benchmarking, analyzing best practices and deriving 
policy recommendations are at the heart of their activities. As the main findings of this 
dissertation are about fundamental difficulties and phenomena in technology transfer 
processes, they may also be relevant for other types of intermediaries, such as incubators, 
technology transfer offices (TTOs), and proof of concept centers. These findings may 
thus inform policies aimed at the enhancement of public-private cooperation at large.
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