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Abstract 

Performance assessment of firms based on traditional frameworks seems to be problematic in the 

light of innovations. This is among others, related to how innovations are viewed over time. 

Namely, innovations used to be viewed as the result of a linear process of R&D investments by 

particular actors, which resulted in novel products. Nowadays this view has radically changed, 

namely innovations involve multiple actors, such as firms, embedded in multiple industries and 

complex structures (networks, ecosystems) with specific internal dynamics, which are often not 

taken into account by traditional frameworks in company performance assessments.  

 

This lack of a proper perspective results often in a non-valid representation of innovations and 

how value is created by the means of innovations. Thus a more context-based approach, in which 

not only innovations, but also firms are assessed, is needed in order to maintain a broader 

perspective. It is necessary to understand how firms and their innovations are embedded in their 

environment since strategy formulation is often based on such (performance) assessments.  

 

Despite these developments, there is not yet a comprehensive framework which can aid decision-

makers, managers and/or policy makers regarding innovations. Therefore this may result in poor 

strategy formulation and ditto results.  

 

However, there is already research conducted regarding new management frameworks which do 

take into account one or more aspects of the above-mentioned developments (e.g. the networked 

business environment), but they still fall short in providing a comprehensive framework.  

 

Based on these developments, the point of vantage will be the innovation ecosystem (IE) 

framework. The contributions of this thesis can be summarized as follows:   

 

First, the core differences between the new frameworks and the traditional frameworks, and the 

added value of the new frameworks will be assessed. Second, based on this analysis a (new) 

conceptual model of the IE will be provided. Third, by the means of a thorough literature review, 

the insights derived from the vast amount of literature regarding this model will be assessed. 

Finally, based on these insights it will be explained how future research can contribute to enhance 

insights regarding understanding innovations by the means of an IE framework.   
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List of Abbreviations  

 

 
EE      Evolutionary economics 

 

NE      Neoclassical economics 

 

BE       Business ecosystem  

 

IE      Innovation ecosystem  

 

ET      Evolutionary theory 

 

CS  Book entitled as  

“Competitive strategy, techniques for      

analysing industries and competitors” (Porter, 

1980)  

 

CA Book entitled as  

“Competitive advantage, creating and    

sustaining superior performance” (Porter, 1985) 

 

 

FF      The Five forces model, introduced in CS 

 

VC      The Value chain model, introduced in CA 
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 “Economic life is essentially passive (…) 

 so that the theory of a stationary process  

constitutes really the whole of Theoretical Economics (…) 

I felt very strongly that this was wrong, and there was a source of energy within the Economic 

System which would of itself disrupt any equilibrium that might be attained” 

 

Joseph. A. Schumpeter (1937)  

Preface to the Japanese Edition of “Theorie der Wirtschaftlichen Entwicklung” 

(Clemence, 1989, pp. 165-168) (Fagerberg, 2009) 

 

 

Chapter 1 - Introduction  

The question how firms assess their business environment in order to position themselves therein, 

by formulating strategies for enhancing performance is not new. According to Porter, competitive 

advantage (CA) (Porter, 1985), which is perceived as an important concept for strategy 

formulation, is not a new concept and is studied in multiple forms throughout the business 

management literature (Porter, 1985). Even though this central question is not new, the 

frameworks and their assumptions are actually subject to adaptation and/or change due to the 

constant stream of developments in research but also in practice, such as changes in the way 

business is conducted.  

 

More specifically, in traditional frameworks (such as Porters’) the focus is on rivalry between 

firms and strategy aims to fend off competition. Whereas business nowadays is assumed to take 

place in interdependent cross-industry networks and revolves around innovations, in which firms 

not only compete but also have to collaborate (e.g. co-innovate) (Iansiti & Levien, 2004) (Adner 

R. , 2012). An example from practice will be provided next, which is also mentioned in Adners’ 

book, in order to highlight the urgency for new performance assessments. Namely, during the 

1980’s Philips pioneered in developing high-definition (HD) televisions which outperformed its 

competitors. Nevertheless, the early introduction of the HD television resulted in a costly failure 

($2,5 billion) because there were not yet high definition cameras and transmission standards 

which are necessary for HD technology to function (Adner R. , 2012, p. 3). This example is 

exemplified since it highlights the problem of strategy, which is only oriented towards fending off 

competition, whereas co-innovation and innovations themselves are important determinants for 

success.  

 

Thus, there are especially three central (problematic) issues which will become evident in the 

following chapters: The role of innovations, collaboration (e.g. co-innovation) and the changing 

perspectives on firm environment (research unit, competition versus collaboration etc.) in these 

types of frameworks.  

  

Based on these developments, at the end of this chapter it will become clear that A) there is a 

growing need for a new framework to assess value creation and/or performance and B) the 

upcoming frameworks are yet in an early phase of research despite the vast amount of studies. 

The main aim of this thesis is to identify the contributions of the innovation ecosystem (IE) 

framework in assessing performance. Before doing so, first a general introduction regarding the 

(history of) traditional perspectives will be presented.   
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1.1. History of traditional perspective on firms   

In the begin phase of traditional Economics theory, which is regarded as the neoclassical 

economics (NE) tradition, the main unit of research used to be industries in which firms were 

assessed as being equal, which differed only in size and efficiency of production processes 

(Porter, 1980). These cost-constrained firms and their competitors were assumed to compete with 

each other for capturing value, for their own benefits (Kelly, 1998). Managerial frameworks 

which were introduced later, such as Porters’, highlighted the need for also taking into account 

the role of company behaviour or managerial decisions in these same harshly competitive 

business environments (Porter, 1980) (Porter, 1985). 

 

For a long time, innovations (which were also introduced at a later stage in traditional 

economics), were also assessed from this point of view of single firms. Namely, single firms were 

assumed to invest in R&D which eventually should have resulted in innovations (Swann, 2009). 

The models of innovation (Mark I and II) postulated by Schumpeter, who can be considered as a 

pioneer in innovation research, also supported this view. Namely, in Mark I newly established 

entrepreneurial firms were considered as the main source of innovation, whereas in Mark II 

‘natural monopolists’ or established incumbents were seen as the main source of innovation 

(Pyka & Andersen, 2013).  

 

The innovations as it was assessed by these models often were categorized in a dichotomy. 

Namely, innovations produced by new entrants typically led to competition between firms 

characterized by creative destruction, whereas innovations produced by incumbents led to 

competition characterized by creative accumulation (Pyka & Andersen, 2013). Other similar 

concepts referring to the former dichotomy are product innovations versus process innovations,  

radical innovations versus incremental innovations or, finally, competence destroying innovations 

or competence enhancing innovations (Schilling, 2008).  

 

Moreover, these distinct types of innovations are solely assessed from the cost perspective rooted 

in the NE theory (Swann, 2009). For instance, according to this rationale, it is assumed that 

process innovation leads to a reduction in the fixed and/or marginal costs per unit which 

influences economies of scale and/or scope (Swann, 2009).  In neoclassical (micro) economics 

theory, firm-level cost advantage (or value) is often achieved by these basic mechanisms 

(Besanko & al., 2009) (Baumol & Blinder, 2011). Accordingly, in practice there exists a large 

body of examples which supports this perspective. In the 20
th
 century most firms, such as car 

manufacturer Henry Ford in USA, became gigantic due to this basic principle of ‘economies of 

scale’ (The Economist, 2008).  

  

In sum, it can be stated that traditionally firms were perceived as single units, embedded in a 

harshly competitive environment in which innovations were also assessed from the point of view 

of single (competing) firms based on a cost-reduction perspective. 

1.2. Beyond firm boundaries  

In contrast to this ‘monist’ perspective, nowadays it seems that business take place in 

interdependent networks of relationships and that these business networks have penetrated the 

global economy, which is regarded as the mixed result of evolution in social, political, economic 

and technological systems (Iansiti & Levien, 2004). For example, today multinational firms such 

as Microsoft and Wal-Mart operate in huge networks, and thousands of firm collaborations are 

necessary for the production of a (complex) product, which is for instance an operating system 

like Windows (Iansiti & Levien, 2004). Besides highlighting the outdated monist view, this also 

highlights that technology or innovations are not coming from single firms but are in the form of 
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a complex product in which many firms contribute via so-named distributed innovations 

(Baldwin, 2012) and also that collaborations (e.g. co-innovation) has a significant role in 

developing innovations.  

 

Since business and innovation processes now take place in a networked economy, in which not 

only competition but also collaboration and interdependency occur (Iansiti & Levien, 2004), new 

insights and theoretical frameworks about innovations and value creation are also needed. Despite 

this need, such business networks are yet poorly understood and more research is needed in order 

to achieve insights about innovations in a network context (Iansiti & Levien, 2004).  

  

Previous research (section 1.3) has already provided some frameworks in which firms are viewed 

from an interdependent perspective. Moore (1993) took this a step further and showed that 

especially dynamic and ‘living’ networks in the form of biological ecosystems provide new 

insights regarding business (Iansiti & Levien, 2004) (Moore, 1993). The business ecosystem (BE) 

framework, which was introduced to the literature in 1993,  draws from basic concepts of the 

evolutionary theory (ET) (Moore, 1993). Moore defines the business ecosystem as follows: In a 

business ecosystem “companies co-evolve capabilities around a new innovation: they work 

cooperatively and competitively to support new products, satisfy customer needs, and eventually 

incorporate the next round of innovations” (Moore, 1993). 

 

One of the most important implications of this concept is that it perceives relationships between 

firms from a radically new perspective. Namely, the concept puts forward that firms do not only 

compete with each other in isolation (as postulated in the neoclassical economics), but they also 

cooperate in an ecosystem environment (Zott, Amit, & Massa, 2011) and eventually can become 

highly dependent on each other in making their innovations successful (Adner & Kapoor, 2010) 

(Zott, Amit, & Massa, 2011). Thus, it can be stated that the BE fundamentally challenges the 

classic view in which firms are assessed as being independent and autonomous actors in their 

business environment, which produce innovations in isolation.  

1.3. Previous research related to the business ecosystem  

Previous research regarding business networks (besides the business ecosystem), has yet  

provided dozens of concepts, developed throughout numerous fields of business research, which 

will be clarified next. However, these concepts sometimes also seem to overlap with the business 

ecosystem concept to a certain extent, and most of these concepts have in common that they 

attempt to provide insights about how value is created by firms. In this section, these frameworks 

will be briefly mentioned, followed by the main limitations for which the BE is chosen (section 

1.3.). 

  

The concepts which are used interchangeably throughout research with the business ecosystem 

are for example: The concept of “Sector” introduced by Malerba (2002) (Luo, Baldwin, Whitney, 

& Magee, 2012). This framework also draws from basic concepts of the Evolutionary theory (ET) 

and therefore has been used as a metaphor for the business ecosystem (Malerba, 2002) as cited in 

(Luo, Baldwin, Whitney, & Magee, 2012). Another example is the concept of “Technology 

collaboration” which stems from the network theory literature (Ahuja, 2000) (Davis & 

Eisenhardt, 2011). Previous research concerning alliances has assessed business networks as a 

particular type of ‘Strategic alliance’ (Jones, 2010) and provided some insights about technology 

collaborations by focusing primarily on “structural antecedents of technology collaborations” in 

order to explain performance (Davis & Eisenhardt, 2011), however there are still problems which 

are not highlighted by the alliance literature (Davis & Eisenhardt, 2011). In contrast with the 

former examples which mainly show similarities with the business ecosystem framework, the 

following two concepts have been identified as precursors of the BE (Gossain & Kandiah, 1998) 



8 

 

(Ramirez & Normann, 1993) (Stabell & Fjeldstadt, 1998). First, the value network concept which 

also places the emphasis on firms operating in networks (Allee, 2008) and second, Porters’ highly 

cited value chain framework (Porter, 1985), have been regarded as precursory frameworks. 

Finally, having mentioned the different relevant business network frameworks, it still needs to be 

explained what the main limitations of these frameworks are.  

 

Basically, what is still missing in these types of frameworks is a coherent framework in which not 

only the dynamics are explained, but also what the different aspects of these frameworks exactly 

are and how they are connected.  At this point, the BE as introduced earlier, provides yet the most 

comprehensive framework, which also included an explanation of the dynamics involved in such 

networks; which are now defined as ‘ecosystems’.  

 

1.4. Scope of research: From business ecosystem to innovation ecosystem 

In this section the scope of the research will be pointed out. By now, it should become clear that 

there are many areas of research and (slightly) different concepts which all provide valuable 

insights in how firms create value. Why should the focus then be on business ecosystems ? 

  

First, it will be briefly explained why the business ecosystem is important as a unit of research. 

Second, it will also be explained why the scope of research will not be the BE itself, but yet 

another framework which is closely related to the BE, namely the innovation ecosystem. Both 

frameworks will be dealt with into more detail in the following chapters, that is why they are only 

briefly mentioned here.  

 

1.4.1. Business ecosystem 

It is already explained that the BE is one of the frameworks which focuses on firms as being 

embedded in business networks. However, the sharp contrast between the BE and other business 

network frameworks, is that Moore (1993) also provides a theoretical lens which is based on the 

evolutionary theory (ET), in order to explain the dynamics inside such ecosystems. This is unique 

since it offers a perspective to understand and interpret the dynamics inside a BE. Research 

conducted by Iansiti and Levien (2004) affirms that the ecosystem perspective is a ‘powerful 

analogy’ to study business networks (Iansiti & Levien, 2004, p. 8).  

  

Another significant aspect is that Moore (1993) extends the perspective of strategy formulation, 

since business strategy often focuses on internal capabilities of a single firm or single industries. 

Moore (1993) justifies this extension as follows: “To extend a systematic approach to strategy, I 

suggest that a company be viewed not as a member of a single industry but as part of a business 

ecosystem that crosses a variety of industries” (Moore, 1993). This becomes especially relevant 

when it is considered that strategy, according to Iansiti and Levien (2004), increasingly becomes 

the “art of managing assets that one does not own” (Iansiti & Levien, 2004, p. 1). Another 

important aspect is that business increasingly takes place in business networks (as mentioned 

above), and strategy can now also be adapted accordingly. Thus, the BE does not only offer a 

theoretical lens but also provides the fundament for the application of the BE perspective in 

practice. 

  

Since the publication in 1993, Moore’s article has been cited 1126 times in academic articles, 

books and conference papers 
1
. Meanwhile, business ecosystem has also been the focus of a surge 

of attention in different fields of business research. According to google scholar, since 1993, the 

                                                 
1
 Google Scholar, citations index, last accessed on 20-11-2015 
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amount of papers which mention BE, counts up to almost 396.000 (!) journal articles, books, 

etcetera. 

  

Despite the (growing) popularity of this concept, there is hardly any reconciliation in research 

(Autio & Thomas, 2013). Some papers which use the concept of BE or cite Moore’s article, 

deviate much from the field of business research (including papers in medicine, chemistry, 

physics etcetera). Other papers which are more closely related to Moore’s (1993) definition, focus 

just on certain aspects of the BE.  

  

Thus it can be concluded that research regarding the BE is yet in an early phase of research. 

However, as it will become clear later, this does not imply that there is no advancement in 

insights regarding the BE.  

 

1.4.2. From business ecosystem to innovation ecosystem 

Having mentioned the significance of the BE for strategy formulation, it becomes also interesting 

to explore how firms can use the BE perspective in their own practice. However, the BE in its 

current state, maintains the research unit of (multiple) industries and although it places the 

emphasis on strategy, is not designed for direct practical application. 

  

Recently, several scholars have developed the notion of the business ecosystem into more 

sophisticated frameworks (Battistella, Colucci, De Toni, & Nonino, 2013). An example is the 

innovation ecosystem (IE) coined by Ron Adner (2006), which explicitly aims to be applied in 

practice for strategy formulation. Namely, Ron Adner (2012) affirms that “the ecosystem 

perspective could enhance the current limited understanding of innovations and eventually can 

aid managers in understanding and taking decisions concerning innovations” (Adner R. , 2012).  

 

Despite the fact that both frameworks (BE and IE) assess firms as being embedded in a BE and 

multiple (interdependent) industries, they do maintain a different unit of research. Namely, the IE 

assesses the BE from the perspective of a single firm, whereas the BE focuses on multiple 

industries. This subtle difference becomes especially important when the frameworks are used in 

strategy formulation (it determines the level and aim of strategy). Another subtle difference is the 

focus on innovations; even though both frameworks focus on innovations, the articles which cite 

the IE are often more explicitly focused on specific innovations. 

 

However, given these subtle differences, research proves that most scholars do not make a clear 

distinction between the definitions of the BE and IE. For example, it can be the case that a scholar 

presents a study regarding BE, but it actually focuses on BE from the perspective of a single firm 

(IE). Even though it is impossible to draw a red line between BE and IE, the point of vantage or 

the ‘research focus’ will be mainly IE in this research. However, research which focuses on BE 

but proves to be relevant, will also be taken into account (the exact criteria will be mentioned in 

chapter 4).   

 

Similarly, in the literature there is again not yet a solid reconciliation regarding what an IE 

exactly encompasses. Most studies focus just only on particular aspects of an IE/BE. For 

example, some studies focus only on the architectural aspect of an ecosystem (Luo, Baldwin, 

Whitney, & Magee, 2012), or on a specific technology embedded in IE (Furr & Snow, 2014) 

(Adner & Snow, 2010), others just focus on the customer/user side of ecosystems (Hienerth, 

Lettl, & Keinz, 2013), whereas other studies aim to develop (quantitative) measures in order to 

measure technological change in BE’s (Makinen & Dedehayir, 2013) and finally there are also 

studies which place the emphasis on (managerial) leadership and roles of firms inside BE (Davis 

& Eisenhardt, 2011) (Iansiti & Levien, 2004). In sum, there  are many different views in research 
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on IE/BE’s, while the need for such a framework (as a tool in strategy formulation for instance) is 

increasing. Therefore, it is also interesting to conduct more research.  

  

As it will become clear in the next chapters, Ron Adner provides the most comprehensive and 

coherent framework based on numerous empirical studies which is mentioned throughout his 

book “The Wide Lens” (Adner R. , 2012) and related numerous papers. 

 

1.4.3. Innovation ecosystem – health performance  

Based on the scope of research, which is identified as the IE (due to its enhanced applicability in 

strategy making and explicit focus on innovation), now it will be further specified what the exact 

focus will be. After all, the innovation ecosystem framework can be approached from numerous 

perspectives, but there is one crucial aspect which is especially important for strategy making 

(Iansiti & Levien, 2004). Namely, this is the concept of health which serves as a metaphor for 

standardized performance measures in firms and aims to answer the question of how well does the 

IE perform? Or more specifically defined: to what the extent to which an “IE as a whole is 

durably creating opportunities for each of its member (or domains)” (Iansiti & Levien, 2004, p. 

44).  But why should the input regarding IE performance be relevant for a strategy formulation of 

a single firm then? This is based on the assumption that firms are highly interdependent (1) and 

therefore the performance of a single firm depends on the performance of the entire IE (2) (Iansiti 

& Levien, 2004). For example, if the performance of one single firm (which is situated at a 

central, important position in the network) is deteriorating, this will affect other firms too, which 

will lead to an overall ‘bad health’ and eventually the collapse of the IE (Figure 1). Iansiti and 

Levien (2004) provided numerous examples from the practice, in which this ‘collective collapse’ 

has manifested. Therefore, according to Iansiti and Levien (2004) strategy which does not take 

into account the effects of certain actions on other firms, is “ignoring the reality of operating in a 

network” (Iansiti & Levien, 2004, p. 44).  

 

 
Figure 1 Health (performance) of the innovation ecosystem, graphic source: author.  

Moreover, it is important to realise that health distinguishes itself from traditional firm 

performance indicators in a significant way, because health has a broader unit of research (IE 

versus focal firm) (figure 1), while still being important for focal firms to take into account. The 

notion of health also implies that performance depends on an IE which involves complex 

(eco)systemic dynamics (as in Biology) rather than standard (financial) performance indicators of 

single firms (e.g. cost/benefit analyses).  

 

Health performance of the IE.  

performance 
firm Z 

performance 
firm y 

performance 
firm X 
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Thus, having mentioned the importance of health, it also needs to be highlighted how it can be 

assessed. As stated above, health refers to the extent to which an “IE as a whole is durably 

creating opportunities for each of its member (or domains)” (Iansiti & Levien, 2004, p. 44). 

According to Iansiti and Levien (2004), this can be assessed with three measures, which are 

robustness (1), productivity (2) and niche creation (3). These will be explained (and applied) into 

more detail in following chapters.  

  

1.4.4. Summary of introduction 

In sum, first it is mentioned how the paradigm shift changed  from the perspective of a ‘monist’ 

firm in a competitive environment to collaboration (co-innovation, co-evolution) networks in 

business research and in practice (1.1.). Second, it is explained that there is a lack of 

understanding regarding how innovations (and value) is generated by firms (1.1.). Third, it is 

presented what the alternative frameworks are and why the ecosystem perspective is focused on 

(1.2. & 1.3.). Fourth, the emphasis is placed on health performance as the research unit of IE as 

the theoretical scope of the thesis (1.4.). Next, in the following section the research problem and 

questions will be presented based on these developments.   
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1.5. Research  problem & questions 

Having explained that there is a need for a new framework in the light of the developments 

regarding business networks and strategy and yet research is still in an early phase of 

development, the following main research question (MRQ) is formulated.  

 

MRQ: Why does assessing company health performance requires an IE approach towards 

explaining the dynamics of innovation? 

 

In order the answer this MRQ, the sub-research questions are formulated from two perspectives. 

Initially, the theories prior to IE compared to IE theories will be assessed. Second, in order to 

have a deeper insight in how the IE assesses value and performance, recent developments 

throughout the literature will be assessed. The sub-research questions are formulated as follows: 

 

RQ1: What are problematic assumptions of earlier traditional concepts on industry and 

firm-level analysis in the light of the IE concept? (Chapter 2) 

 

RQ2: How has the IE tradition  provided a better understanding of these assumptions? 

 

  RQ2-1: What are the main aspects of the IE and how are they related, as defined by 

the established theory ? (chapter 3) 

 

 RQ2-2: With respect to the conceptual framework and its propositions, how does 

the IE develop further throughout the literature ? (chapter 4)  

 

Second, based on the insights derived from the above mentioned research questions, a ‘theoretical 

lens’ will be created in order to conduct a systematic and comprehensive literature review. Thus 

based on the former insights, the following question is formulated: 

 

RQ3:  What are new areas of research, strategy and policy that can be identified       based 

on the discussion in the IE tradition?  (chapter 5) 

 

The main objectives of the thesis are:  

 

1) Provide a comprehensive literature review regarding the IE, based on an analysis of the ‘added 

value’ of the IE compared to traditional frameworks.  

 

2) Identifying the gaps in IE research which will contribute to future research, regarding IE’s.  

1.6. Thesis guide 

In the next chapter, the theoretical background of the innovation ecosystem will be provided. This 

will be done by the means of a theoretical comparison of traditional theory compared to the 

innovation ecosystem definitions. In chapter 3, a conceptual framework and propositions will be 

presented which is based on the main aspects (and its relations) as identified in chapter 2. Guided 

by the conceptual framework, a comprehensive literature review will be conducted in chapter 4. 

Finally, the conclusions and remarks for future research will be presented in chapter 5.  
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Chapter 2 - Theoretical background  

In this chapter the theoretical background will be presented from three perspectives (sections 2,1, 

2.2 & 2.3). Each of these perspectives includes one or more theoretical frameworks in which 

developing business strategy for enhancing firm performance (and/or health) is the central focus. 

These perspectives together will aid in answering the first research question (RQ1, section 1.5.), 

which was formulated as follows: What are problematic assumptions of earlier concepts on 

industry and firm-level analysis in the light of the IE concept? 

 
Table 1 Oversight of the theories presented in chapter two 

section Theory 

defined as: 

Authors Works  Comments (new insights) on 

traditional theory 

2.1. Traditional 

theory  

Porter -Competitive strategy: Techniques for analysing 

industries and competitors. (Porter, 1980) (book) 

-The Competitive Advantage: Creating and 

sustaining superior performance (Porter, 1985). 

(book) 

N/A 

2.2. IE theory I  Adner, 

Adner & 

Kapoor 

-Match your innovation strategy to you innovation 

ecosystem. (Adner R. , 2006) 

-Value creation in innovation ecosystem: How the 

structure of technological interdependence affects 

firm performance in new technology generations. 

(Adner & Kapoor, 2010) 

-The wide lens: a strategy for innovation.  

(Adner R. , 2012) (book) 

+ Innovation/technology focus 

+ Relationships: Influence of partner 

and its position inside ecosystem 

(and/or value chain) 

+ Value creation (and sharing) 

 

2.2. IE theory II  Moore, 

Iansiti & 

Levien 

-Predators and Prey: A New Ecology of 

Competition.  (Moore, 1993) 

-The Keystone advantage: What the new dynamics 

of business ecosystems mean for strategy, 

innovation, and sustainability (Iansiti & Levien, 

2004). (book) 

+ General perspective (collaboration 

versus competition) 

+ Relationships: Roles, e.g. 

Entrepreneurship (role of new firms 

on health/overall performance) 

+ Measurement 

+ Value creation and sharing 

+ Design: Architecture of IE, 

platform structures 

 

In order to answer this question, first the most significant framework which preceded the IE will 

be presented (2.1), this is based on two major works of Michael Porter (table 1) “Competitive 

strategy, techniques for analysing industries and competitors” (abbreviated as CS) (Porter, 1980) 

and “Competitive advantage, creating and sustaining superior performance” (abbreviated as 

CA) (Porter, 1985). These two works are important since  both introduce crucial frameworks, 

which are respectively Porters’ Five forces (FF) model (Porter, 1980) and the Value Chain (VC) 

framework (Porter, 1985). The first work is dedicated to analyzing industry dynamics (mostly 

competition), whereas the second work is focused on strategy making for enhancing firm 

performance, based on the former work. It could be the case that each of these frameworks are 

edited and adapted in later stages, however in this research the frameworks will be used as they 

were originally introduced.  

 

In order to understand what the problematic assumptions of these abovementioned works are in 

the light of the IE concept, two perspectives regarding the IE will be presented. The first 

perspective is defined as IE theory I and consists of Adner et. al’s work, in which the IE is 

defined and developed over time (2.2.). These works consists of the following books: Match your 

innovation strategy to you innovation ecosystem (Adner R. , 2006), Value creation in innovation 

ecosystem: How the structure of technological interdependence affects firm performance in new 

technology generations (Adner & Kapoor, 2010) and The wide lens: a strategy for innovation 
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(Adner R. , 2012). Based on the explanation of this theory, it will become evident what the 

problematic assumptions of the traditional theory are and how the IE-theory as defined by Adner 

can provide new areas of research.  

 

Even though the above-mentioned work is the most comprehensive work regarding the IE, 

another work(s) which is relevant for the IE research will also be presented. Namely, this will be 

the business ecosystem introduced into the literature by Moore, in the article entitled Predators 

and Prey: A New Ecology of Competition  (Moore, 1993). Yet another work, which developed the 

concept of the BE into a more sophisticated framework will also be presented, which is the 

Keystone advantage: What the new dynamics of business ecosystems mean for strategy, 

innovation, and sustainability, by Iansiti and Levien (Iansiti & Levien, 2004) (2.3.). From a 

historical perspective the last two works are introduced, before the IE was defined in 2006. 

However, they are highly relevant due to the following reasons: In the introduction it was already 

mentioned that both the BE and the IE are often used interchangeably and there is no clear redline 

in research among them. Moreover, both assess the ecosystemic business environments in which 

firms operate, albeit with different approaches. Therefore it will be only assumed that they assess 

the same phenomenon, albeit in different ways.  

 

It is important to mention that before presenting the two IE theories, the main insights which 

‘conflict’ with the traditional theory will be mentioned in the introductory part of the specific 

section as mentioned in table 1. Moreover, it is also important to mentioned that henceforth 

Porters work will be defined as traditional theory. Adners’ work will be defined as IE-theory I 

and Iansiti and Leviens’ works (based on Moore’s work) as IE-theory II. This distinction is made 

because the IE theories do not explicitly build further on each other, nor they are perfectly 

complementary, despite the fact that they both provide insights regarding the same phenomenon 

(which is the IE). Namely, each of these theories ‘attacks’ a specific research area of the 

traditional theory.  

 

At the end of the chapter, there will be a schematic overview which shows what the specific 

problematic assumptions/areas of traditional theory are compared the IE insights, and how the IE-

theory can provide new insights. Finally, these insights will be combined into a working-

definition which will feed into the conceptual framework (chapter 3) and also guide the 

comprehensive literature review (chapter 4).  

2.1. Traditional theory 

In this section the historical developments which preceded the IE will be presented 

systematically. These are the two works as mentioned above from Porter (CS and CA). Porter has 

published an extensive body of research in both works in which competition embodies a 

fundamental role, focusing on firm and industry level in each work (table 2).  

 

The Competitive Strategy (CS) (1980) has had an impact in academia as well as in managerial 

practice. The book especially offered new insights regarding the underlying key aspects of 

competition inside industries. More specifically, the research basically focuses on how a certain 

industry, in which competition takes place, functions. This framework would also later be used to 

formulate strategy on company level in the follow-up work (Porter, 1980, p. 1)., which is entitled 

as Competitive advantage (CA) (1985). More specifically, this research focuses on how firms can 

anticipate or create opportunities in such an competitive environment.  
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Table 2 Oversight of traditional theory definitions  

Research unit: Traditional theory defined in (books):  Framework: 

A- Industry level   

 

 Competitive strategy (CS) (Porter, 1980) (book 

I) 

Five forces model (FF) 

B- Firm level   Competitive advantage (CA)  (Porter, 1985) 

(book II) 

The value chain framework (VC) 

 

The two basic frameworks which aid in understanding the industry (A) and how firms can 

anticipate in an industry (B), will be presented next. These are respectively the Five forces model 

which analyses industry (introduced in 1980) and the value chain model which focuses on the 

firm (introduced in 1985). The core assumptions of these frameworks will be presented with 

respect to how they assess firm performance. Moreover, it will also become clear how these two 

frameworks built further to each other.  

 

2.1.1. Book I: Competitive strategy (Porter, 1980)  

Based on the assumption that competition is key for success, the five forces model assesses 

competition from the lens of a single industry. Industry is hereby defined as  “a group of firms 

producing products which are close substitutes for each other” (Porter, 1980). The reason why a 

single industry is chosen, is because “the key aspect of a firm’s environment is the industry in 

which its competes” (Porter, 1980, p. 5). This is done by categorizing the forces of competition in 

five distinct forces (figure 2), which eventually provides an oversight of the competition 

landscape (along with opportunities and challenges) inside a closed single industry. The five 

forces are identified as: 1. threats of suppliers, 2. buyers, 3. entrants, 4. substitutes and 5. the 

existing rivalry.  

 

 
Figure 2 The five forces model, (Porter, 1980), image source: Wikipedia.com 

A short summary of these actors are as follows. First, the threat of suppliers can exist since  

suppliers can increase prices or reduce the quality of their products, for increasing their own 

profit (Porter, 1980). Second, buyers can influence the industry by forcing the prices to drop by 

causing a harsh competition between rivalrous firms for instance. Third, the threat of entrants is 

created by the entrance of new firms which can result in a reduction of prices (bid-down), 

increasing costs and a reduced profitability (Porter, 1980, p. 7). This can be (partially) overcome 

by the so-named entry barriers, such as economies of scale and switching costs. Four, substitutes 

which are products offered by competitors and possess a similar function to the product a firm is 

offering. One of the threats of substitutes is that it provides a limit to returns by placing a ceiling 

on prices (Porter, 1980, p. 29). Five and last force, the rivalry inside an industry exists in many 
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ways and at the core, one of the main causes is that firms seek ways to improve position inside 

their industry.  

 

Each of these forces are identified as being competitors to firms inside an industry (Porter, 1980, 

p. 6). The power of each of these forces is in general determined by economical (but also 

technical) motives and influence on the costs, the prices and the investments which firms needs to 

make for sustaining or enhancing their position inside the industry (Porter, 1985, p. 5). For 

instance, in the case of entrants when new firms enter a certain industry the overall prices may 

decline, causing harm to ‘established’ firms. In the following sections it will become clear on 

which core assumptions this theory and alternative theory differs.  

 

2.1.2. Book II: Competitive advantage (Porter, 1985) 

The CA was introduced as an “essential companion” to Competitive Strategy. In CA, Porter states 

that in order to achieve “above-average performance”, firms have to possess “sustainable 

competitive advantage” (Porter, 1985, p. 11). Competitive advantage is hereby defined in three 

types, which are 1) cost leadership, 2) differentiation, and 3) focus. More specifically, they are 

assumed to result from the ability of a firm to cope with the industry in which its embedded in 

(Porter, 1985, p. 11).  

 

The first strategy typically aims at keeping the costs low, whereas the second strategy focuses on 

the differentiation of the firm along so-named dimensions, which Porter identified as ‘dealer 

network’, ‘customer service’, ‘design or brand image’ (Porter, 1980, p. 66). The final strategy is 

the so-named focus which combines the former two strategies for a specific/narrowly defined 

target; which they produce “more effectively or efficiently than competitors who are competing 

more broadly”, according to Porter (Porter, 1980, p. 67).  

 

Thus, the so-named ‘competitive advantage’ focuses on how firms can implement the above 

mentioned generic strategies in order to achieve and maintain a competitive position inside the 

industry.  

 

The specific framework which is used to identify the source(s) of competitive advantage is hereby 

introduced as the value chain framework which ‘dissects’ the firm in so-named activities. The 

main reason why it does so, is because the source of competitive advantage stems from discrete 

activities inside a firm and cannot be understood by focusing on the firm as a whole (Porter, 

1985, p. 57). Moreover, the value chain framework (figure 3) can be briefly explained as follows.  

 
Figure 3 Porters’ Value Chain Framework (Porter, 1985) 

The value chain framework divides activities in primary and secondary activities. The primary 

activities describe the path of how input (of raw materials) transforms into an end product, which 

will be delivered to the next value chain or customer. Secondary activities are typically 
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supportive and which make sure that the primary activities are conducted as smooth as possible. 

Having explained the VC, it still rests to explain the historical developments regarding the IE 

framework.  

 

2.1.3. Section summary I  

In section 2.1. the core aspects of Porters’ theory throughout two major works have been 

presented. In the first work (CS), Porter presented his highly influential Five forces (FF) 

framework for analysing competition inside (single) industries. Based upon this analysis, he also 

provided another framework in 1985, which is the Value chain framework, which aims at 

assessing firm activities in order to enhance competitive advantage. 

  

Two aspects are fundamental for these frameworks, which is in the first place ‘competition’ as the 

main dynamic inside industries. Second, firm activities which are assessed as a potentials source 

for competitive advantage. In the following sections these insights will be compared and 

contrasted with the IE theories.  

2.2. IE theory I  

Before introducing the theoretical developments regarding the IE as defined by Ron Adner et. al, 

it will be mentioned why Adners’ work has been chosen and second what the new insights of the 

IE theory are, with respect to the traditional theory according to a comparison of the core aspects.  

 

First, it is already mentioned that there is little reconciliation between different studies which 

focus on the innovation ecosystem, however until today the most comprehensive study is 

provided by Ron Adners’ work related to the IE. There are several reasons which makes that 

Adners’ contributions are very significant. First, Adner introduced the term ‘innovation 

ecosystem’ in the literature in 2006. Second, a simple or basic search query in databases for IE 

places the works of Adner et. al at the top cited ranks on the first page. Third, Adner et. al.’s work 

is based on a profound base of empirical experience from practice, combined with theory which is 

very valuable in this early phase of research. Fourth, as mentioned, the frameworks provided by 

Adner et. al. are to my best knowledge, the most complete frameworks which are provided 

troughout the literature.  Thus, in the following sections the timeline of IE definitions will be 

presented, as defined by Ron Adner (et. al.).  

  

Second, the core differences between traditional theory and Adners’ theory will be presented. 

Namely, a significant difference between traditional theory and the Adners’ IE concept, is based 

on the concept of innovation(s). In contrast to the traditional theory, the IE views value creation 

and performance of firms from the point of view of innovations. By doing so, it becomes evident 

that the role of collaborations and/or relationships between partners (besides harsh competition) 

becomes more prominent (Adner R. , 2006) (Adner & Kapoor, 2010).  

 

Another remark related to this new perspective is also that Adner et. al contends that the specific 

position which a certain partner embodies inside an IE, has a different impact on the performance 

of the focal firm, whereas in traditional theory there is no distinction made between the specific 

position of the different partners. Both remarks will be explained next.  

 

Both insights have implications for strategy formulation for performance enhancement. Since not 

the emphasis is places on relationships between firms regarding innovations, there are different 

(new) aspects which have to be taken into account.  
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a. Innovation focus  

The IE as introduced by Adner in 2006 explicitly focuses on innovations and the interdependent 

relationships it requires in ecosystems, whereas there is no explicit focus on the nature of 

innovations (which requires an interdependent partnership between ‘rivals’) in the definition of 

competitive advantage (which is ought to be achieved by cost leadership and/or differentiation). 

Namely, in traditional theory the emphasis is placed on fending of rivals in a competitive industry 

by becoming a technology leader for instance. However according to IE theory, nowadays it can 

be assumed that innovations cannot be produced (and assessed) in isolation, since there is a very 

high dependency among firms, which therefore also have to be taken into account in strategy 

making for performance enhancement. The importance of an innovation focus is addressed with 

the following practical examples, provided by Adner et. al.  

 

Namely, in the introduction it was already mentioned that during the 1980’s Philips pioneered in 

developing high-definition (HD) televisions which outperformed its competitors. This strategy 

seems to perfectly fit the approach of the traditional theory which is fending of competitors and 

rivalry. However, the early introduction of the HD television resulted in a costly failure ($2,5 

billion) because there were not yet high definition camera’s and transmission standards which 

were necessary for HD technology to function (Adner R. , 2012, p. 3). Another example of this 

so-named ‘blind spot’ (as defined by Adner in the Wide lens (2012), is the introduction of the e-

reader into the market by Sony (Adner R. , 2012, p. 3). The company made big investments to 

become the technology leader and the first to introduce the innovation to the market, without 

taking into account that the availability and/or the access to e-books was difficult during that 

time. This eventually lead to another costly ‘miscalculation’.  

 

a. Relationships / position of partners 

In the traditional theory (such as the Five forces model as presented in CS), there is no explicit 

distinction made based on the exact position of the rivals inside the value chain when assessing 

them as ‘threats’ (Adner & Kapoor, 2010, p. 309). This implies, for instance, that the impact of 

suppliers and buyers is the same when they have the same bargaining power (Adner & Kapoor, 

2010). Thus it is hereby detected that position of the rival is largely neglected in former research.  

 

In contrast to this assumption, Adner et. al. explicitly links the structure of the focal firm and its 

partners inside the ecosystem to value creation (Adner & Kapoor, 2010). More specifically Adner 

et. al makes a distinction between different types of partners, such as the co-innovator and a co-

adopter and asserts that the specific type of impact they impose on the focal firm differs 

depending on the type of partner and/or his relative position to the focal firm.  

 

In short, component challenges from suppliers restrict production, whereas complement 

challenges restrict consumption on behalf of the consumers (Adner & Kapoor, 2010).A practical 

example: In the case of a smartphone, a component, such as the display is a crucial object for the 

production process and the product cannot be finished with its absence. An example  of a 

complementary product are the headphones. A phone can still be produced without it, but the 

overall attractiveness of the product will be lower for the consumer without the headphones.  

 

The effects of these two different challenges are also however not the same, namely Adner and 

Kapoor (2010) contends that whereas component challenges can enhance the firm advantage of 

focal firms, complementor challenges decrease the firm advantage. The risks imposed by these 

two types of partners are also calculated differently. The co-innovator risk is the result of a 

multiplication of the chances that the partner will succeed in fulfilling the expectations of the 

focal firm. Whereas co-adoption risks is not a matter of multiplying and surplus, but a matter of 

minimums (Adner R. , 2012). This means that now it is important that each partner inside the 
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value chain is willing to adopt the innovation of the focal firm. This will be explained into more 

detail in the next sections.  

 

2.2.1. Introducing the IE (Adner R. , 2006) 

The IE was initially introduced in 2006 with the following definition: “Innovation ecosystems are 

the collaborative arrangements through which firms combine their individual offerings into a 

coherent, customer-facing solutions” (Adner R. , 2006). In this definition and in the concerned 

article, the IE is not yet explained into detail nor which aspects it encompasses. However, the 

article already provides a clear (practical) purpose, namely which is that innovation ecosystems 

has become “the core element of growth strategies in a wide range of industries”, according to 

Adner (2006). Moreover, Adner (2006) also shows how the IE can aid in strategy making based 

on a risk assessment, in an IE context (Figure 4). The risks defined as interdependency risks are 

simply the risks involved with complementors (firms whit whom the focal firm cooperates inside 

the IE) and the integration risks are the risks involved with suppliers. The initiative risks are 

simply defined as the internal risks of the focal firm itself. The main risks concerned with 

partners are defined in terms of time delays. Namely, how much extra time does the partner need 

to deliver the crucial component ? 

 

 
Figure 4 Formulating an Ecosystem Stategy (Adner R. , 2006) 

The very basic added value of the IE for firms (compared to other frameworks), is explained as 

that the IE constitutes a web of networked firms which are enabled to create value to such an 

extent that they could not achieve in isolation (“the sum is larger than its parts”) (Adner R. , 2006, 

p. 2). But as a side-effect, it also seems that success becomes more vulnerable because the risks 

increase when firms become more depended on each other (Adner R. , 2006).  

  

Thus the main insights provided by this definition, are among others that it again stresses the 

importance of the view that firms do not only compete with each other but also collaborate (in 

often complex ‘ecosystemic’ networks). Second, it places emphasis on the importance of the IE 

as a strategy tool for value creation among firms. Third, the article also clearly shows that along 

with an increase in the amount of collaborations inside the network, the risks for (focal) firms are 

also increased due to complexity. Fourth, another new aspect is that this framework not only 

focuses on firms but also on the consumers or end-customers by definition. 
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2.2.2. The IE model (Adner & Kapoor, 2010)  

Four years later, Adner and Kapoor (2010) introduced the first schematic framework of an 

innovation ecosystem, which is the so-named ‘generic scheme of an innovation ecosystem’ 

(figure 5). Basically, this frameworks explicitly links value creation/capture to a firms’ 

(interdependent) ecosystem.  

 

By doing so, Adner and Kapoor (2010) deviates from Porters’ framework in the following way. 

Formerly, the exact position of the rivalrous partner inside the business environment was not 

assumed to exert any influence on value capture of the focal firm (Adner & Kapoor, 2010, p. 

309). Thus, a complementor (co-innovator) and partners inside the value chain (co-adopters) were 

assessed as being the same ‘threat’. However, this research contends that challenges of different 

types of partners (co-innovator versus co-adopter) can have different effects on the performance 

of the focal firm.  

 

In this study, they also apply this framework to study in an empirical context (which is the semi-

conductor industry) and also explain into more detail how the partners impose risks on the focal 

firm. Based on this scheme, value creation is explained by Adner & Kapoor (2010) as follows:  

“the complex structure  including all the dependencies of firms in an ecosystem are mainly 

responsible for the creation of value in an IE” (Adner & Kapoor, 2010). In this definition, the 

emphasis is more strongly placed on the links between the firms inside an IE. The aspects which 

inhibit value creation are, most importantly, explained as the innovation challenges inside the 

firms of partners (figure 6). This concept, thus, builds further on the notion of risk management as 

defined in the initial definition, introduced in 2006.   

  

Thus, in order to enhance value creation, focal firms need to assess risks based on the IE. This 

article further specifies how these risks are exactly translated for the focal firm in terms of 

challenges, which will be explained next.  

 

 
Figure 5 Generic Scheme of an innovation ecosystem (Adner & Kapoor, 2010) 

Based on the above mentioned model, innovations or technology is produced by focal firms, with 

the components from suppliers and the complementary innovations from complementors. 

Another way of describing the two types of firms in relation to the focal firm are ‘co-adopters’ 

(suppliers) and ‘co-innovators’ (complementors) (Adner R. , 2012). As also explained in the 

former framework, strategy making is based on an assessment of  challenges (or risks) with 

whom the suppliers and complementors have to cope with. According to Adner and Kapoor 

(2010), the magnitude of these challenges can be formally defined as: “the extent to which they 

require changes to the current approach to problem solving” (Adner & Kapoor, 2010).  
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But how do these risks imposed on and from partners, exactly influence the focal firm? The 

answer to this question will be shown next (figure 6). In the upper left quadrant, the partners of 

the focal firm seem to impose low risks to the focal firm. They are able to innovate components 

as well as complementary products, which makes that the focal firm is not restricted in innovating 

and only has to overcome internal challenges. In the upper right quadrant, the focal firm again has 

to overcome internal challenges, but due to high risks involved with the complementary products 

it also has to deal with a restriction on the customer side. For instance, assumed that firm X 

produces a smartphone, and firm Y delivers the headphones. Without the headphones, the 

customer will value the smartphone lower than it would do with the complementary product 

(which are the headphones in this case). In the lower left quadrant, besides internal challenges the 

focal firm also has to overcome component challenges which restrict the production of the focal 

firm. For instance, one cannot produce an airplane without the wheels which are supplied by 

another firm. Finally, in the lower right quadrant, all of these risks come together.  

 

 
Figure 6 Ecosystem challenge framework, source: Adner & Kapoor (2010) 

The effects of these two different challenges are however not the same, namely Adner and 

Kapoor (2010) contend that whereas component challenges can enhance the firm advantage of 

focal firms, complement challenges decrease the firm advantage. Namely, complement 

challenges can enhance exclusivity and inhibit copying the component, whereas a lack of 

complementary technology disadvantages the customer in the first place (example: smartphone 

and headphones).  

  

In sum, it can be stated that this article adds new insights compared to the initial definition in the 

following ways. First, it positions itself against former theories by contending that the position a 

partner embodies inside the ecosystem, has different influence on the focal firm performance. 

Therefore it adds a deeper insights in how the risks imposed by the different partners affects the 

focal firm in a distinct way.  

 

Second, it applies the IE framework into an empirical context, which is the semiconductor 

industry. Finally, it also links explicitly the interdependent structures inside the IE, to value 

creation. However, the time notion as introduced in the initial definition (in terms of delays) does 

reoccur into more detail. However, in the next section this notion re-occurs in a significant way. 

 

2.2.3. Book: The Wide Lens (Adner R. , 2012) 
In the former two works the IE is initially defined and then molded into a generic scheme. Based 

on the first definition, it could be concluded that strategy-making based on IE, focused not only 

on internal challenges but also the challenges of partners (which have different effects on the 

focal firm). Moreover, time was an important determinant for risk analysis (in terms of delay). In 

the second article, it became also clear what the different effects of partner challenges are for the 

focal firm.  



22 

 

However, there was not yet a thorough comprehensive and complete overview of what an IE 

constitutes, how it can be framed, how the risks can exactly assessed and finally, how these 

insights can aid to strategy-making. The Wide Lens (2012) made great efforts in order to provide 

insights which constitute a comprehensive framework. 

 

Basically, in this framework, Adner (2012) advocates a three step exercise which consists of the 

following levels:  

 

A. ‘Seeing the ecosystem’ (risk assessment of co-innovators and co-adopters)  

B. ‘Choosing your position’ (visualization, roles/relationships and timing) and  

C. ‘Winning the game’(strategy formulation) 

 

In this three step exercise, the elements (or building blocks) of the IE which were discussed 

before, become again also relevant in this framework. These steps will be briefly explained next.  

  

In the first level, A, an assessment of the risks regarding co-adopters and co-innovators aids in 

overseeing the risks incorporated with the IE. Since both risks differ, they are described as 

follows. First, the extent of co-innovation risks depends on ‘the joint probability that each of the 

partners will be able to satisfy their innovations commitments within a specific time frame’ 

(Adner R. , 2012, p. 47). This can be translated in a basic sum of multiplication of the odds 

(chance) a partner will finish on time. The co-adoption risks is in contrast to the former risk, not 

assessed by a multiplication but by assessing the minimums. Hereby it is important to assess, to 

what extent each member of the so-named value chain perceived an innovation as an added value. 

When just one link dislikes the innovation and is not willing to adopt, then the innovation can be 

expected to fail. As the initial definition in 2006, the aspect of time become relevant again. Time 

is defined as being the crucial factor of risk, since delays in deliveries from partners can inhibit 

the final product of the focal firm (step B). Another reason why this oversight of timing is 

important, is because it can prevent costly failures. For example, Adner (2012) mentions a newly 

introduced smartphone which had the 3G functionality, while there was not yet a proper 3G 

infrastructure which could support the smartphone. This may be prevented by making an 

assessment or risks regarding the IE.  

  

At the second level, B, visualization of the IE is explained into more detail. This is necessary, 

since the IE is a complex network in which an oversight of the different roles and relationships 

between the firms are needed. This is especially necessary for creating strategy and choosing a 

position inside the network (step C). In this theory, the roles of the IE participants are merely 

identified as a ‘leader’ and/or a ‘follower’. The visualization is based on a so-named ‘value 

blueprint’ in which the relationships between the different firms are depicted. Eventually, based 

on the information of time needed for partners to co-innovate and co-adopt and the visualization 

of the IE, the focal firm can finally decide when to launch its product to the market.  

 

 At the final stage, step C, the emphasis is placed entirely on a discussion for creating strategy for 

achieving success based on the formerly introduced insights regarding the IE.  

 

2.2.4. Section summary II 
In section 2.2., three definitions of the IE have been mentioned which was initially introduced in 

2006, developed further in 2010 and 2012.  

 

In 2006, the IE is coined for the first in the article entitled “Match your innovation strategy to 

your innovation ecosystem” (Adner R. , 2006). The main contrast of the IE concept compared to 

traditional theory was that the IE assesses value creation (comparable to the competitive 
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advantage) from the perspective of innovations. By doing so, it becomes evident that firms are 

highly interdepended on each other which impose large risks, and thus also have a large influence 

on value creation.  

 

In 2010, the paper entitled “Value creation in innovation ecosystem: how the structure of 

technological interdependencies affects firm performance in new technology generations” (Adner 

& Kapoor, 2010), the IE positions itself against traditional theory by asserting that the exact 

position of the partner inside an IE (and the type of partner) imposes different influences which 

can have very different impacts on firm performance. 

  

More recently, the insights accumulated throughout the years are presented in a major 

comprehensive work in 2012, which is entitled as “The Wide lens”. Similar to the traditional 

theory, the Wide lens also aids in  first understanding the environment in which the firm is 

embedded in (‘seeing the ecosystem’) and second developing strategies based on these insights.  

2.3. IE theory II  

Before introducing the theoretical developments regarding the IE as defined by Iansiti and 

Levien, it will be mentioned why Iansiti and Leviens’ works (book) have been chosen and what 

the new insights of the IE theory are, with respect to the traditional theory (and partially also IE 

theory I ) according to a comparison of the core aspects.  

 

First, Iansiti and Leviens’ book has been chosen since it builds further on the BE framework as 

introduced by Moore in 1993. This work is important since it introduced the ecosystem metaphor 

inside management research. Iansiti and Levien (2004) builds further upon this framework and 

developed the fundamental assumptions as provided by Moore (1993) into a more sophisticated 

(strategy) framework. Moreover, it can be assumed that the IE and the BE (and the IE as 

presented by Iansiti and Levien (2004) coincide in fundamental matters (even though this has to 

be analysed more precisely) in the sense that it focuses upon interdependency among firms with 

respect to innovations, however both frameworks are not exactly the same and shed light on IE’s 

from different specific angles, which will become clear at the end of the chapter. Therefore it is 

also chosen to include the BE and Iansiti and Leviens’ work which builds further upon the BE.  

 

Second, the main differences between IE theory II and traditional theory will be mentioned. 

Namely, a significant difference between traditional theory (and the Adners’ IE concept), is based 

on the concept of health. In contrast to the traditional theory, the IE assesses firm performance 

based on the overall performance of the ecosystem (figure 7). The main argument provided by 

Iansiti and Levien (2004) is as follows: “firms that takes an action that defined strategy without 

understanding its impact on its many neighboring business, domains, or on the ecosystem as a 

whole, is ignoring the reality of operating in a networked environment in which it operates” 

(Iansiti & Levien, 2004, p. 44).  

 

In contrast, former performance assessments aim at either fending of competition and thus (sub-

)optimizing own performance (traditional theory) or making risk assessments  imposed from third 

parties to the focal firm (IE theory I). In the health concept competition is largely assumed to take 

place between ecosystems, while inside the ecosystem there are different dynamics involved 

(besides competition), such as co-evolution, co-innovation or simply defined collaboration in 

which firms are tied together by a so-named ‘shared fate’ (Iansiti & Levien, 2004).  

 

By assessing firm performance as a part of the overall performance, has a lot of implications for 

strategy formulation. Whereas traditional theory places the emphasis on firm activities as the 

primary source for competitive advantage, IE theory II shows how the strategies pursued by the 
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firms inside an IE have an impact on health. Moreover, whereas IE theory I defined the roles 

inside an IE as a leader/follower-relationship, Iansiti and Levien (2004) provide a broader 

framework of roles which firms can embody inside IE’s.  

 

However, before explaining the IE theory as defined by Iansiti and Levien (2004), the business 

ecosystem framework will be explained. This is done because the IE theory as defined by Iansiti 

and levien (2004) explicitly builds further on the BE.  

 

 
Figure 7 Health (performance) of the innovation ecosystem, graphic source: author.  

2.3.1. Predators and prey: a new ecology of competition (Moore, 1993). 

In 1993, James F. Moore introduced his Business ecosystem (BE) framework in Harvard 

Business Review issue. Before Moore introduced the ecosystem metaphor in business and 

management research in order to explain how firms operate inside industries, the ecosystem as a 

term was introduced almost a century ago. Originally, the ecosystem terminology was introduced 

by biologists, in which the term “eco” originally refers to the Greek word for “Ekos” which 

means “house” or “household”, whereas system refers to “Systema”, which means union
2
. Before 

introducing the BE, the original translation of the ecosystem in a comprehensive form will be 

provided. This definition is coined by Eugene Pleasants Odum (1913-2002) and is as follows: 

"Any unit that includes all of the organisms (ie: the "community") in a given area interacting with 

the physical environment so that a flow of energy leads to clearly defined trophic structure, biotic 

diversity, and material cycles (ie: exchange of materials between living and non-living parts) 

within the system is an ecosystem)
3
. In the original definition the emphasis is laid on interaction 

between living organisms and their environment. It will become evident that this will be also the 

core assumption inside the BE definition.  

 

Moore (1993) was first to recognize the analogy between ecosystems and business environments, 

but later (as it will become evident in the following sections of this chapter) this analogy is 

adopted by other scholars such as Iansiti and levien (2004), who built further on these notions. 

But before going into other details, the core assumption on which the BE differs from former 

theories (Porters’ work), will be presented.  

 

                                                 
2
 http://bioetymology.blogspot.nl/2011/05/ecosystem.html, last accessed on 14-12-2015 

3
 Quote source: http://bioetymology.blogspot.nl/2011/05/ecosystem.html, last accessed on 14-12-2015 

Health performance of the IE.  

performance 
firm Z 

performance 
firm y 

performance 
firm X 

http://bioetymology.blogspot.nl/2011/05/ecosystem.html
http://bioetymology.blogspot.nl/2011/05/ecosystem.html
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The point of advantage of the BE is the plea for a larger perspective on industries Namely, Moore 

(1993) contends in his work the following: “To extend a systematic approach to strategy, I 

suggest that a company be viewed not as a member of a single industry but as part of a business 

ecosystem that crosses a variety of industries” (Moore, 1993). This means that the perspective of 

a single industry may not be sufficient enough, as proposed before. The second development is 

that Moore (1993) extends the view on competition with the following important remark: “In a 

business ecosystem, companies co-evolve capabilities around a new innovation: they work 

cooperatively and competitively to support new products, satisfy customer needs, and eventually 

incorporate the next round of innovations. (Moore, 1993)”. This claim implies that firms not only 

harshly compete with each other, by they also co-evolve, co-operate, and co-create. In the former 

theory, the subject of co-creation or co-evolvement is not adopted. Moreover, Moore also 

contends that the competition can also be assumed to take place in between ecosystems, which is 

currently also invisible due to the more narrow scope (on single firms and single industries.  

 

A basic comparison thus shows that Porters’ “Competitive strategy” and Moore’s “Predators and 

Prey” contrast in the following core assumptions:  

 
Table 3 Core differences in assumptions between traditional theory and BE, source: author 

 Competitive strategy (1980) Predators and Prey (1993) 

General perspective Single industry Multiple industries 

Dynamics and relationships Competition, competitive and 

rivalrous relationships between 

firms.  

Cooperation, co-evolvement (of 

capabilities) co-creation. 

Competition between ecosystem 

 

2.3.2. IE theory II, Book: The Keystone Advantage (Iansiti & Levien, 2004) 

The IE theory as presented by Iansiti and levien (2004) in The Keystone Advantage: What the 

New Dynamics of Business Ecosystems Mean for Strategy, Innovation, and Sustainability is 

fundamentally linked to the BE as mentioned above. More specifically, Iansiti and Levien (2004) 

define the IE as follows:  

 

 “Like biological ecosystems, business ecosystems (BE) are formed by large, loosely connected 

networks of entities. Like species in biological ecosystems, firm interact with each other in 

complex ways, and the health and performance of each firm is dependent on the health and 

performance of the whole. Firms and species are therefore simultaneously influenced by their 

internal capabilities and by their complex interactions with the rest of the ecosystem” (Iansiti & 

Levien, 2004, p. 35) (Battistella, Colucci, De Toni, & Nonino, 2013).  

 

Health is until so far introduced as a metaphor for the performance assessment of firms based on 

the performance of the entire IE. The performance level of the IE was ought to be important for 

strategy formulation because when strategy does not take into account the effects of certain 

actions on other firms, is “ignoring the reality of operating in a network” (Iansiti & Levien, 2004, 

p. 44).  

 

Thus, based on the assumption that firms operate in an ecosystemic context, the actions taken by 

focal firms also impose risks on others (Iansiti & Levien, 2004). Therefore, it can also be 

assumed that the actions taken by focal firms, affect the IE as a whole to different extents. This 

also means that these effects will eventually translate back to the focal firm itself. Therefore, it 

must also be concluded that this pledge for a broader view is not done based on altruistic 
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principles, but on the simple fact that focal firms will also enjoy more advantages all together 

(Iansiti & Levien, 2004, p. 103).  

 

For example, if a firm is performing well while partners are disadvantaged by this particular firm 

and the IE as a whole will be negatively affected, then this will also affect the ‘well-performing’ 

focal firm itself. Thus, it can be concluded strategy making is formulated as a ‘one way traffic’ of 

risks, in which these risks from partners are imposed on the focal firm, which is responsible for 

launching a new product into the market. However, as stated above, strategy making should also 

make a feedback assessment of the effect of action on others and their ‘well-being’. Moreover, 

this perspective also does not explain how value eventually has to be shared in order to keep the 

IE attractive for other firms.  

 

Having introduced the notion of health and its relevancy based on Iansiti and leviens’ work, it 

still needs to be explained how health can be assessed. Namely, the notion of health is explained 

by Iansiti and Levien (2004) based on three health indicators achieved from biological 

ecosystems, which are: 1. Productivity, 2. Robustness and 3. Niche creation(figure 8 & 9). 

 

 
Figure 8 Health of an IE (Iansiti & Levien, 2004) 

 
Figure 9 Health metrics IE (Iansiti & Levien, 2004) 

The first health measure, productivity (1), is mainly concerned with the question to what extent 

the IE effectively converts innovations into lowered costs (Iansiti & Levien, 2004, p. 46). This 

can be achieved by the proposed metrics as presented above, such as the introduction of an 

innovation which may reduce the price per unit of a product.  The second measure, robustness (2) 

measures the stability or persistence of the IE during times of technological change. The presence 

of hubs inside the network is a strong indicator for robustness (Iansiti & Levien, 2004). Namely, 

hubs according to Iansiti and Levien (2004) are ‘patterns of connections in which a small number 

of nodes in the network are much more richly connected than the vast majority of the other 

members of the system and are the main reason behind the ‘six degree separation’ theory (Iansiti 

& Levien, 2004). This theory was originally discovered as a result of the famous Milgram 

experiment in 1967 (Milgram & Travers, 1969), which posits that inhabitants in America are 

separated by a chain of six degrees (or actors) Iansiti & Levien (2004). From the network theory 

perspective, the hubs as defined above, are identified by the measure of centrality (centre node of 

Niche  

creation 

Robust- 

ness 

Pro 

ductiv
ity 

1. Productivity  

•factor productivity 

•change in productivity over 
time 

•delivery of innovations 

 

2. Robustness 

•survival rates 

•persistence of ecosystem 
structure 

• predictability 

• limited obsolescence 

•continuity of use 
experience and use cases 

3. Niche creation 

•growth in firm variety  

•growth in product and 
technical variety 
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the network) which are operationalized in three (most significant metrics) which are: a) degree, b) 

closeness and c) betweenness (Nohria & Eccles, 1992). Degree is calculated by counting the 

adjacent links to or from an actor, the closeness metric calculates how close an actor is to all other 

actors in the network and finally the last metrics, which is betweenness, calculates to which 

extent ‘to which actors fall between pairs of other actors on the shortest paths connecting them’ 

(Nohria & Eccles, 1992). Thus, centrality in a network implies also power of the hub node.  

The third measure, niche creation (3), is defined as the presence of ‘meaningful’ variation in the 

network (Iansiti & Levien, 2004, p. 55) and is based on two metrics which are respectively: a. 

growth in firm variety and b. growth in product and technical variety.  

  

2.3.2.1.  Determinants of health (metrics): roles  

Having explained health, it still needs to be explained what the important aspects or determinants 

of a proper strategy for health enhancement (overall performance enhancement) are. Whereas 

traditional theory places the emphasis on activities inside firms as the primary source for 

competitive advantage, Iansiti and Levien (2004) focus on four types or roles (which overall 

constitute a certain type of IE) in order to enhance the three health metrics. Thus, for each type IE 

and the roles involved, it can be asked whether the firms and the strategies they pursue (or roles) 

stimulate niche creation, productivity or robustness. Based on this health definition it seems that 

especially one role, which is the keystone role based network, enhances the (metrics of) health. 

Namely, based on empirical observations, Iansiti and Levien (2004) conclude that almost all 

healthy ecosystems where Keystone ecosystems (Iansiti & Levien, 2004, p. 9). Before focusing 

on the Keystone archetype, it the various roles will be explained first. Thereafter, the emphasis 

will be placed on the Keystone.  

 

2.3.2.1.1. Four types of roles  

The roles (figure 10) are identified as ‘network strategies’, but they actually explain how firms 

inside an IE are connected and operate. The roles which are mentioned here (figure 10) are the 

roles which are embodied by the ‘main’ hubs inside the network. Therefore, they are very 

powerful and each and every other firm, which embodies a different role, depends more or less on 

these powerful hubs. Since these powerful hubs determine the way the IE operates, they are also 

named ‘network strategies’. Thus, in order to prevent confusion, it is important to mention that a 

keystone network does not imply that each and every firm is a keystone. One can make a 

reference to ‘roles’ by indicating the role of the main hub or the roles of the other firms in relation 

to this ‘hub’. Henceforth, the notion or ‘role’ will be used to indicate the role of the ‘main hub’, if 

not stated otherwise.  
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Figure 10 Taxonomy of Network Strategies (Iansiti & Levien, 2004, p. 75) 

The roles according to Iansiti and Levien(2004) can be characterized as follows. According to 

them, there are three main types of roles, which are the ‘keystone’, ‘niche’ and the ‘dominator’. 

The fourth role, which is the ‘hub landlord’ role, is a sub-variant of the dominator. First, the 

keystone player, as mentioned above, improves the overall health, has a low presence and is 

responsible for creating and sharing value. The main aim of a keystone strategy is based on two 

core components which are 1) creating value and 2) sharing value (Iansiti & Levien, 2004, p. 93). 

Value creation is mostly based on creating so-named ‘operating leverages’, which can be 

translated into various physical but also intellectual assets (such as software platforms for 

instance). The main characteristic of these assets is that the cost of maintenance is typically lower 

than the value that is created, and also increased with the number of ecosystem members which 

share them
4
. Accordingly, most of the value is then again re-distributed to the IE, in a proper way. 

Compared to the former IE framework, this vision extends the former strategy making method in 

a significant way: Formerly it was assumed that strategy for value creation based on IE was a 

matter of assessing risks or innovation challenges of partners (in a rather passive way), now value 

creation (and sharing) becomes the “active” responsibility of the keystone firm, by introducing 

health-enhancing strategies (based on an assessment of the IE as a whole). The physical 

characteristics of a keystone players are as follows:  

 

“An IE which is characterized by a keystone strategy, contains an high amount of centrality inside 

the network” according to Iansiti and Levien (2004). This means that ‘the pathways of 

interaction’ pass mostly through the keystone players (Iansiti & Levien, 2004, p. 68). Thus by 

creation a platform for the IE, the keystone owns and creates the core foundation of transactions 

between firms inside the IE. The consequences of the removal of the keystone would therefore 

lead to a collective collapse of the IE despite the fact they make up a little part of the entire IE 

(Iansiti & Levien, 2004). Second, in sharp contrast with the keystone network, the dominators are 

characterized by a very high presence inside the network. Since they are constantly integrating 

vertically and horizontally, which means that they take over suppliers and complementors inside 

the IE (Iansiti & Levien, 2004), they make up the greatest part of the IE (Iansiti & Levien, 2004). 

                                                 
4
 in this thesis the focus will be exclusively upon intellectual assets only (which are platforms), because research mostly focuses only 

on platforms. 

Taxonomy of network strategies 
Strategy definition presence value Creation Value Capture Focus and challenge

Keystone

Actively improves the 

overall health of the 

ecosystem and, in doing 

so, benefits the sustained 

performance of the firm. 

Generally low physical 

presence for its impact; 

occupies relatively few 

nodes. 

Leaves vast majority of 

value creation to networkl 

what value it creates 

internally it shares widely. 

Shares value 

widely 

throughout 

network; 

balances this 

with capture in 

Focused on creating platforms 

and sharing solutions to 

problems throughout the 

network. A significant 

challange is to sustain value 

creation while balancing value 

Dominator

Integrates vertically or 

horizontally to manage and 

control a large part of its 

network. 

High physical presence; 

occupies most nodes. 

Responsible for most 

value creation itself. 

Capture most 

value for itself. 

Primary focus is on control and 

ownership--defining, owning 

and directing most of what the 

network does. 

Hub landlord 

Extracts as much value as 

possible from its network 

without directly controlling 

it. 

Low physical presence; 

occupies very few 

nodes. 

Creates little if any value; 

relies of the rest of the 

network for value 

creation. 

Capture most 

value for itself. 

A fundamentally inconsistent 

strategy. Though landlords 

refuse to control their 

networks while relying on 

them as their only source of 

valye, the simultaneously 

extract so much value from 

those networks that they put 

thei existence at risk. 

Niche player

Develops specialized 

capabilties that 

differentiate it from other 

firms in the network. 

Very low physical 

presence individually, 

but constitute te bulk of 

the ecosystems where 

they are allowed to 

thrive. 

Collectively create much 

of the value in a healthy 

ecosystem. 

Capture most of 

the value they 

create. 

Focused on specializing in 

areas where they have or can 

develop capabilities, while 

leveraging the services 

provided by the keystone in 

their ecosystem. 
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Moreover, they are also responsible for value creation, but they extract most of the value for 

themselves (instead of sharing like keystones). Another dominator type which was defined, is the 

‘Hub landlord’. In contrast to the dominator, the landlord does not create any value at all, but 

extracts most of the value as a ‘predator’. Finally, the niche players are mostly found at the 

outside borders of the IE. While each of them occupy a little ‘marginalized’ part of the IE, they 

provide diversity and specialize into specific branches of business (Iansiti & Levien, 2004). In 

contrast to the keystone players and dominators, they individually do not have any far reaching 

impact, on their own (Iansiti & Levien, 2004). 

 

2.3.2.1.2. Healthy IE: The Keystone IE 

Keystones create value and also share the most of the value created with the rest of the network. 

They create ‘operating leverages’ which can be in the form of physical or intellectual assets, such 

as platforms on which other firms can build further upon. In contrast, the dominators extracted all 

of the value for themselves which makes them also less attractive for niche firms, to enter the IE. 

The networks which are characterized by ‘niche’ strategies, also create value but there is no 

‘common ground’ such as a platform, on which there efforts can be combined. In the case of the 

keystone network, the keystone was responsible for creating a platform. Moreover, the keystones 

assessed by the health metrics score high on the scale of health. This is mainly caused by the fact 

that they support niche creation, make the IE robust by being a central hub for the system, and 

enhance productivity (by encouraging niche firms to join the network for instance and deliver 

innovations). 

  

Moreover, based on the assumption that keystone network are the most healthiest types of 

network and create platforms on which other firms can join and build further upon, it still rests to 

find out how this platform exactly looks like and how it enables transactions between the firms. It 

is also important to analyze what the different characteristics of the platform are, for instance how 

open or closed should it be? Should there be a leader, and if so, how strong should it be etcetera ? 

  

So far, health and how different types of roles or network strategies can influence health were 

explained. It was assumed that the core component of a ‘healthy’ keystone strategy was to create 

and also share value. It was also explained that value could be created by the means of creating 

so-named ‘operating leverages’ which at the same time also make it possible for firms to make 

transactions or interact. What were these operating leverages according to Iansiti and Levien 

(2004) ? These could be defined twofold, namely physical and intellectual assets, on which other 

firms could build upon. For example, as an operating leverage, a keystone can produce a core 

component such as a software platform and cooperates which specialized niche firms, which 

supply them with more specific applications. But how is this realized in practice? Or asked 

differently, how is transaction enabled for these firms ?  

  

As it was mentioned, the operating leverage is a ‘platform’ which can be defined as follows: 

Iansiti and Levien (2004) defined the platform as a ‘set of solutions to problems made available to 

the members of the ecosystem’ (Iansiti & Levien, 2004, p. 148). Platforms are among other 

characterized by the fact that their value increases parallel to the amount of users or platform 

adopters. Thus transactions take place, based on these platforms. These enablers of transaction 

will therefore be analyzed as ‘modes or organization’, ‘architecture’ and also ‘platforms’.   

   

According to Iansiti and Levien (2004), architecture simply refers to how firms draw boundaries 

between firms and products. Important aspects of an architecture are for instance, to what extent 

reaches the power of the hub (keystone)? To what degree should the IE be open and/or modular? 

As it will be shown later, the answers to these questions are not straightforward (next chapter). 
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However, Iansiti and Levien (2004) provided some insights what according to them constitutes an 

‘healthy’ architecture.  

  

Namely, based on the platform provided by the keystone, Iansiti and Levien (2004) contend that 

the keystone itself should selectively open the platform. This means that the keystone, under any 

circumstances, continues the be the owner of the core-component, while opening up the lower 

segments of the platform for other ecosystem members. Thus there is a certain asymmetry 

advocated in the ownership of assets in the sense that the keystone framework advocates a 

leadership role for the keystone.  

 

However, in the next chapter it will also become clear that even these assumptions can be 

contested, and even more insights will be provided next. Finally, it is also necessary to mention 

that the ‘modes of organization’ are less interesting in networks in which dominator or niche 

strategies are pursued, since both are assumed not to possess a common platform, such as the 

keystone. The dominator dominates the entire network, thus there is no such a thing as an ‘open’ 

platform. In the niche dominated network, each firm is focused on their own specialized product, 

and there is no real ‘platform’ contact in between those firms. After all, it was also assumed that 

the keystone network was the ‘healthiest’ type o network, therefore the focus will be only 

keystone platforms.  

 

2.3.2. Section summary III 

In the third section or perspective, the article in which the business ecosystem was coined first 

has been introduced. It became evident that the business ecosystem contrasted the traditional 

theory on two fundamental aspects. These were mentioned as the multiple (cross) industry lens 

instead of the single industry lens and also the assessment of the dynamics inside these 

environments (harsh competition versus space for co-evolution between firms for survival).  

 

Based on this work, the book from Iansiti and Levien (2004) entitled “The Keystone advantage” 

has been presented. The theories throughout this book build further on the biology metaphor as 

introduced by Moore (1993). This work contrasted with traditional theory in its core by of their 

methods of firm performance assessment. Whereas traditional theories mostly seeks to optimize 

own position inside the industry, the keystone (based on the assumption that own 

health/performance is linked to overall BE performance) assesses health as the overall 

performance. By doing so it also became evident that the especially one type of IE, the Keystone 

IE which is defined by the its specific interrelationships,  is an important determinant for health 

(Iansiti & Levien, 2004, p. 9). Moreover, the healthy IE also “pre-scribed” several attributes for 

the IE, such as having a leader which owns the core-component (the keystone), its responsibility 

in creating and sharing value by among others providing operating leverages. In sum, it can be 

stated that the health approach deviates from the traditional approach, with its emphasis on the IE 

as a whole instead of assessing firms in isolation.  

 

Next, a general summary of this chapter will be provided in which the significant aspects will be 

assessed.   

2.4. Chapter summary 

In order to answer research question one; what are problematic assumptions of earlier traditional 

concepts on industry and firm-level analysis in the light of the IE concept?, three theory 

perspectives are presented. The first perspective, which was defined as the traditional theory, in 

which Porters’ works were described is contrasted with two other “distinct” IE theories. These are 

presented separately due in order to prevent confusion. In the introduction of both IE theories, the 

aspects which contrast the traditional theory were presented. In the case of Adners’ theory these 
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were: 1) innovation/technology, 2) relationships: position of partners and 3) value creation. The 

aspects provided by the second IE theory from Iansiti and Levien (2004) were 1) design, 2) 

measurement 3) roles, entrepreneurship (relationship) and also 4) value creation.  

 

Next schematic overviews of the three perspectives will be provided separately, and finally in an 

overall schema a complete oversight of the comparison between old (traditional theory) and new 

(IE theory I and II) assumptions will be provided, each identified with the relevant theory (in 

which the aspects are presented.   

 

a. Traditional theory (section 2.1.) 

The initial focus of the traditional theory was explained as the industry, in which five competitive 

forces were identified. The second framework, which was the VC, focused upon achieving 

competitive advantage by the means cost leadership and differentiation, in the firm activities.  

 
Table 4 oversight of traditional theories and frameworks 

Research unit: Traditional theory defined in:  Framework: 

A- Industry level   

 

 Competitive strategy (CS) 

(Porter, 1980) 

Five forces model (FF) 

B- Firm level   Competitive advantage (CA)  

(Porter, 1985) 

The value chain framework (VC) 

 

Thus, the dynamics inside the industry were assessed as competitive in which the firm to enhance 

performance by gaining a higher position by the means of optimizing firm activities.  

 

b. IE theory I (section 2.2.) 

The contribution from Adner et. al are summarized below in table 5. For understanding the 

problematic assumption of the traditional theory the following insights are significant. Namely, 

the IE introduced in 2006 explicitly placed the emphasis on innovations, which highlights the 

interdependency among firms inside the current business environment. The second article 

published in 2010, also showed clearly how the positions of the partners inside the ecosystem 

matter for the assessment of firm performances. Different types of partners (co-innovators, co-

adopters) impose a different impact on the focal firm and their exact position inside the 

ecosystem does matter, whereas the traditional theory did not make any distinction regarding the 

exact position (and the type of partner) inside the value chain and/or ecosystem. In the third work, 

The Wide lens, introduced in 2012, Adner presented the IE as a compressive framework in which 

not only the business environment is assessed (as an ecosystem) but also strategy formulation 

based on these assessments was presented. The most important pre-cursor for strategy 

formulation was identified as risks which stem from the highly interdependent nature of the 

ecosystem. Finally it can also be stated that throughout time, the core elements of the IE 

framework remained unchanged, which was the performance assessment based on risks (defined 

in terms of time). However, during time more and more details were added to the framework, 

these are described below (table 5).  
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Table 5 Summary timeline of IE definition, source: author.  

IE 

definitions, 

by Adner 

& Adner 

et. al.  

Definition Framework Basic added value, compared to first IE 

definition (2006) & traditional theory. 

(For a more detailed oversight: see table 7)  

(Adner R. , 

2006). 

“Innovation ecosystems 

are the collaborative 

arrangements through 

which firms combine 

their individual 

offerings into a 

coherent, customer-

facing solutions” 

(Adner R. , 2006). 

Strategy is focused towards counting in 

risks (defined in terms of time) from 

partners (complementors, co-adopters 

across the value chain), but also own 

(focal) project. This assessment is 

translated into a performance indication, 

which again feeds back into the 

(innovation) strategy.  

N/A 

(Adner & 

Kapoor, 

2010) 

N/A Introduction of the ‘generic schema in 

which ecosystem structure is explicitly 

linked to value creation. The type and 

position of ecosystem partner exerts an 

influence on the final performance.   

This study links value creation to ecosystem 

structure and deviates from Porters’ 

framework by contending that position of 

partner and partner type have different 

influences on final performance.  

(Adner R. , 

The Wide 

Lens: a 

Strategy for 

Innovation, 

2012) 

N/A  Introduction of a comprehensive three step 

exercise in which the different types of 

risks, which are involved with the different 

types of partners inside the ecosystem can 

be calculated.  

In this work, which builds further on the 

former works, specific basic calculations are 

provided which show how the risks involved 

with different types of ecosystem partners 

differs. Other new insights are attempts to 

visualize the IE and use this information in 

strategy formulation for performance 

enhancement “winning the game”.  

 

c. IE theory II (section 2.3.) 

Additionally two works regarding the business ecosystem were presented. This was done because 

1) scholars hardly make a harsh distinction between the IE and the BE, and there is little 

reconciliation regarding these frameworks. 2) both frameworks assess firms in their ecosystem 

environment, albeit in a different way. By doing so, they highlight different aspects regarding the 

traditional theory. An important difference between the two IE theories are that the BE (or IE II) 

is more closely related to the metaphors derived from biology whereas the IE I does not explicitly 

refer to the ecosystem metaphor (even though it assesses the business environment as such).   

 

The initial framework presented in this section is the business ecosystem as defined in the article 

“Predators and Prey: A New Ecology of Competition” Moore in 1993 (Moore, 1993). In this 

article Moore showed that the environment in which the firm is embedded in, supersedes a single 

industry (as it was assumed in Porters’ five forces model) (table 6). Namely, firms are embedded 

in ecosystem which span multiple industries. Another important insights was regarding the 

dynamics which are endured by the firms. Namely, whereas it was formerly assumed that the 

environment of firms are merely competitive, Moore (1993) used the ecosystem metaphor to 

show that firms are enduring ecosystemic dynamics in which a ‘shared fate’ is necessary for 

‘survival.   
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Table 6 oversight of comparison CS versus BE, source: author 

 Competitive strategy (1980) Predators and Prey (1993) 

General perspective Single industry Multiple industries 

Dynamics and relationships Competition, competitive and 

rivalrous relationships between 

firms.  

Cooperation, co-evolvement (of 

capabilities) co-creation. 

Competition between ecosystem 

 

This ecosystem perspective has several implications which were further developed by Iansiti and 

Levien in their work entitled “The Keystone advantage” (2004). Iansiti and Levien (2004) 

introduced the concept of health (figure 7) for assessing firm performance, which is based on 

overall IE performance in contrast to former performance assessments. Iansiti and Levien (2004) 

state that: “firms that takes an action that defined strategy without understanding its impact on its 

many neighboring business, domains, or on the ecosystem as a whole, is ignoring the reality of 

operating in a networked environment in which it operates” (Iansiti & Levien, 2004, p. 44). Thus, 

based on the assumption that firms operate in an ecosystemic context, the actions taken by focal 

firms also impose risks on others (Iansiti & Levien, 2004). Therefore, it can also be assumed that 

the actions taken by focal firms, affect the IE as a whole to different extents. This also means that 

these effects will eventually translate back to the focal firm itself. Therefore, it must also be 

concluded that this pledge for a broader view is not done based on altruistic principles but on the 

simple fact that focal firms will also enjoy more advantages all together (Iansiti & Levien, 2004, 

p. 103). In contrast to traditional theory, performance is thus assessed on aspects which supersede 

firm boundaries whereas traditional theory sought the source of competitive advantage in the firm 

activities inside the firm itself. 

 

Health is primarily assessed by health measures, which again highlight the interdependent 

characteristic of firms and their so-named ‘shared fate’ in which the nature of relationships plays 

an important role. Especially one type of ecosystem which also explains how the relationships are 

formed (the keystone network) seems to play an important role in maintaining health. The 

platform leader has now not only the responsibility of maintaining the health of the IE in its 

present form, but also in introducing newcomers which will enhance health (entrepreneurs, niche 

creation). Based on these different roles inside the IE, the emphasis is also placed on the 

interaction between these different firms. Here it becomes evident that complex technology (in 

the form of operating leverages) is important for value creation, in which the question of how 

firms interact with each other also becomes important (design).  
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Figure 11 Health performance of the IE, image source: author 

d. Six  new core aspects based on comparison old versus new theories.  

The six core aspects which are identified based on a comparison between old and new theories 

and also by the literature database as achieved in chapter 4, are as follows: Design, relationships, 

measurement, entrepreneurship, technology (and/or innovation) and value creation. In this 

section it will be explained how theses aspects are identified based on the insights of the IE 

theories in the light of the traditional theory. At the end of this section there is also a table 

included in which the exact works, associated with these aspects are mentioned.  

 

Thus, based on the two IE theories it became evident that especially six core aspects contrast the 

traditional theory. It was already mentioned that from Adners’ theory especially innovations or 

technology, relationships (co-innovation, co-adoption) and value creation explained by 

interdepend relationships between firms, became highlighted. Namely, Adner showed that when 

viewing through the lens of innovation, the interdepended structures of firms becomes visible and 

also that value creation is depended on these structures. Moreover, it also asserted that the exact 

position and type of partner influences the firm performance differently and therefore initial 

remarks regarding design are also made.  

 

Based on Moore’s work, there were two major differences which shed a new light on 

performance assessment. First it was asserted that business environment are not merely 

competitive but also involve other evolutionary dynamics (co-evolution etc.), which again proves 

that firms are interdepended are bounded together by a so-named ‘shared fate’ (Iansiti & Levien, 

2004). Thus Moore’s work also highlights the importance of cooperation in relationships. 

Second, Moore showed that the business environment of a focal firm is not a single industry but 

involves multiple industries in the IE design.  

 

Based on this new perspective, Iansiti and Levien (2004) have built a new framework in which 

health is introduced as a metaphor for performance. Health also highlighted the importance of 

interdepended nature of (collaborative) relationships and could be assessed with measurements. 

Good health was especially associated with certain type of network in which the relationships 

are described. Namely, in the keystone type of BE, a leader was responsible for not only 

maintaining the current ecosystem but also in introducing newcomers to the ecosystem, which are 

entrepreneurs for instance.  

 

Health performance of the IE.  

performance 
firm Z 

performance 
firm y 

performance 
firm X 
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Thus again, relationships are highlighted and in contrast to former works, the concept of the 

entrepreneur as a newcomer is introduced. Based on the fact that roles and relationships become 

highly relevant for health (thus performance), the emphasis is also placed on the modes of 

interaction between the firms. This could be described as the architecture of the ecosystems in 

which platform research appears to be relevant. Thus, the last aspects can be defined as the 

overall design of the ecosystem. Finally, again value creation is explained based on technology, 

which were the operating leverages.  

 

The six (new) aspects and how the IE theories each contribute in these aspects are summarized 

below (table 7).   

 
Table 7 Contributions of the works, according to identified categories, source: author  

Works  Traditional theory  

(Porter, 1980) (Porter, 

1985) 

The wide lens and Adner et. 

al. 

 (Adner R. , 2006) (Adner & 

Kapoor, 2010) (Adner R. , 

2012) 

The Keystone 

Advantage 

 (Iansiti & Levien, 2004) 

based on (Moore, 1993) 

Relationship 

(cooperation) 

 Inner firm department 

relationships, rivals: 

suppliers, buyers, 

entrants, substitutes 

Co-innovation/co-adopt 

(Adner R. , 2006) (Adner & 

Kapoor, 2010) (Adner R. , 

2012) 

Co-evolution, as define by 

Moore  (1993) 

 Roles Partners assessed as 

rivals/competitors   

Leader and followers inside 

IE (Adner R. , 2012) 

Niche, dominator 

(+landlord) & keystone 

inside BE 

Technology   Embedded in VC 

activities as an 

‘enabler’, assessed by 

effect on competitive 

advantage (Porter, 

1985) 

Modular technology which 

forms the fundament of 

relationships inside IE.  

Modular technology: 

Operating leverage 

described in core and sub 

component, in the type of 

intellectual and/or 

physical assets, which 

enables value creation.  

Value (creation), 

defined as 

 Buyers’ willingness to 

pay for firms’ offerings. 

Depends on complex structure 

relationships 

Operating leverage (see 

“Technology”).  

 Value creation 

source 

Sequential firm 

activities 

Complex relationships 

between firms 

Operating leverage (see 

“Technology”). 

 Value 

enhancement 

strategy   

Cost leadership, 

differentiation and 

focus (firm level) 

Assessing risks for before 

introducing innovations.  

Good health via Keystone 

network.  

Measurement 

(performance) 

techniques  

 Competitive advantage 

(cost leadership, 

differentiation).  

The value blueprint (Adner R. 

, 2012) 

Health indicator 

assessment (analogy to 

performance indicators). 

Robustness, niche 

creation and productivity.  

Design  Single firm positioning 

itself inside a 

competitive industry 

environment.  

Interdepend structure of firms, 

tied together by complex 

innovation, in which the 

position of the firms has 

different impact of 

performance.  

A semi-open platform in 

which there is a leader 

(keystone), niche creation 

(entrepreneurs) etc. , 

multiple industries are 

involved (Moore, 1993) 

Entrepreneurship  Rivalry (see also five 

forces model) 

N/A Niche creation, important 

for health  

 

The first ‘conflict’ was identified as ‘relationships’. The most important relationships inside the 

VC framework are defined as the connection between the different departments inside a firm, 

categorized according to firm activities. The relation to other actors (suppliers, buyers) is from a 

competitive and rivalrous nature. In contrast, both IE theories place the emphasis on co-
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innovation and co-adoption (co-evolution) which shows that firms not only compete with each 

other but also depend on each other and form different kinds of relationships in order to achieve 

value creation together (which is often more than the value creation potential of a firm on its own 

(Iansiti & Levien, 2004)). It also became evident that these interdepended relationships become 

especially visible when viewing how a specific innovation is produced and how (complex) 

technology ties these firms together, this will be the next aspect:  

 

Second, technology as an entity inside the CA is assessed as a medium which is embedded inside 

the firm activities and its effects are measured via its indirect impact on competitive advantage. 

Whereas in both IE theories, technology or innovation is perceived in a broader and a more 

complex way. Namely, according to IE theory I, innovations or technology are fundamental for 

determining the interdependencies of firms and their relationships to each other. Innovations and 

technologies are assumed to be developed in a complex distributed structure in which firm 

performances are depended on each other by the means of health.   

 

Third, value is defined in monetary units throughout the traditional theory, whereas the IE assess 

value in a more holistic way. Namely, value depends on the structure of the IE (in which risks 

inhibit or enhance value creation). The source of value also radically differs, the CA seeks the 

source of value inside firm activities whereas the IE it more outwardly oriented.  

 

Fourth, measurement (techniques) regarding firm performance also differs based on the different 

assumptions. Whereas traditional theory mostly focuses on competitive advantage (defined in 

costs, differentiation), the IE theories use different measures which assess the IE to different 

extents.  

 

Fifth, the aspect of design, which refers to the structure in which the firm is assessed also widely 

differs. In traditional theory the firm is assessed as a ‘monad’ (single unit) inside a single industry 

in which it operates, whereas the IE theories focus on the design as a complex structure of 

interaction.   

 

Sixth, another important new aspect is the role of the entrepreneur. Whereas traditional theory 

perceives entrepreneurs merely as a threat in CA, the entrepreneur serves an important function 

for the overall performance (health) of the IE.  

 

Thus, it can be stated that the IE theories contrast traditional theory on six distinct aspects, which 

are explained above. These six aspects will next be used in order to define a working definition 

which accumulates these insights into a single definition. 
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2.5.  IE working definition 

Until so far, these six core aspects were derived from two different IE theories with regards to the 

traditional theory, which despite the fact they are distinct, shed light on the same phenomenon in 

different but also overlapping ways. In the IE working definition which will be used to formulate 

a conceptual model and form the backbone for the literature inquire in chapter 4, these six aspects 

(or insights) will be combined into a single definition.  

 

Before introducing the working definition an oversight of the various IE definitions will be 

provided below.  

 
Table 8 oversight of IE definitions, source: author 

Author Year Work  Definition 

(Moore, 1993) 1993 Predators and Prey: A New 

Ecology of Competition 

“I suggest that a company be viewed not as a 

member of a single industry but as part of a business 

ecosystem that crosses a variety of industries. In a 

business ecosystem, companies coevolve capabilities 

around a new innovation: they work cooperatively 

and competitively to support new products, satisfy 

customer needs, and eventually incorporate the next 

round of innovations”. (Moore, 1993, p. 76) 

(Iansiti & 

Levien, 2004) 

2004 The Keystone Advantage: What 

the New Dynamics of Business 

Ecosystems Mean for Strategy, 

Innovation, and Sustainability 

“Like biological ecosystems, business ecosystems 

(BE) are formed by large, loosely connected 

networks of entities. Like species in biological 

ecosystems, firm interact with each other in complex 

ways, and the health and performance of each firm is 

dependent on the health and performance of the 

whole. Firms and species are therefore 

simultaneously influenced by their internal 

capabilities and by their complex interactions with 

the rest of the ecosystem”. (Iansiti & Levien, 2004, 

p. 35) 

(Adner R. , 

2006) 

2006 Match your innovation strategy 

to your innovation ecosystem 

“Innovation ecosystems are the collaborative 

arrangements through which firms combine their 

individual offerings into a coherent, customer-facing 

solutions” (Adner R. , 2006) 

(Adner & 

Kapoor, 2010) 

2010 Value Creation in Innovation 

Ecosystem: How the structure of 

technological interdependence 

affects firm performance in new 

technology generations 

No formal (new) definition of the IE. 

(Adner R. , 

2012) 

2012 The Wide Lens: a Strategy for 

Innovation 

No formal (new) definition of the IE. 
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Based on the six core differences of the IE, with regards to the traditional theory and the former 

definitions, the IE working definition is as follows.  

 

In an healthy IE, a company (and its performance) is no longer viewed and assessed in isolation 

but the company is merely defined by its external dependencies(and the risks associated with 

these dependencies) with other firms, which stem not from one but multiple industries. Besides 

competing, they co-evolve, co-innovate and co-adopt product together since they share a common 

fate in which value creation of the separate firms inside the IE is higher than they would be able 

to create on their own. The relationships of these firms are defined by the innovations and/or 

complex technologies they develop together, in a distributed organization. Inside these complex 

structures of design, firms have different roles and a healthy IE is defined by the keystone 

network in which a leader is responsible for operating leverages (technology) which enables 

value creation and also maintaining the performance of the IE. A good health is not only 

achieved by maintaining the current IE but also by introducing newcomers (entrepreneurs) into 

the IE, which provide niche creation and ideas for new innovation.  

 

In contrast to the healthy IE, there are also other types of innovation ecosystems which deviate 

from this model by either a very diversified network or a unified network (niche versus dominator 

IE). As it is explained, the keystone framework will be the locus of the scope, since it is assumed 

(also based on empirical research from Iansiti and Levien (2004)), that the keystone framework is 

the most ‘healthy’ framework.  

  

In sum, this chapter resulted in an accumulation of the insights offered by theory. However, in 

order to accumulate more insights, a database of papers regarding IE will be assembled in the 

following chapters. In order to reach a comprehensive understanding, the above mentioned 

definition  of an ‘healthy IE’ will be used as a guiding lens which will aid in analyzing the extant 

literature.  

  

Finally, an important practical statement is that the insights which are accumulated so far, will be 

referred to as simply ‘theory’ in the next chapter. The papers which are used in the next chapter 

are simply referred to as ‘literature’. This is done in order to prevent confusion. 
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Chapter 3 - Conceptual framework 

The theory, as it is assessed in the prior chapter, offered new aspects or determinants and the 

accumulated insights were translated into a working definition of the IE. This was necessary since 

there were several important theories regarding the IE, which each on its own, provided important 

insights (with regards to the traditional theory), but there was not yet a single, solid definition. 

Based on these identified aspects, a conceptual framework will be formulated (figure 12).  

 

Research question 1 was formulated as “What are problematic assumptions of earlier traditional 

concepts on industry and firm-level analysis in the light of the IE concept?” In the former chapter 

the problematic assumptions were summarized. Based on the six aspects, it was also shown how 

the IE tradition provided a better understanding of these assumptions (research question 2). These 

six aspects are then also identified as the main aspects (or determinants) of the IE, and in the 

following conceptual model these aspects and how they are interrelated will be presented in the 

model and the relevant propositions (research question 2-1).  

   

However, it needs to be mentioned that the propositions, as they will be presented next, are not 

‘tested’ but are merely used as a lens for a literature inquiry. By doing so, the aim is to 

accumulate more insights and deepen and widen the understanding regarding these aspects, rather 

than “proving” or “disposing” the propositions. In the case of deepening, the aim to create more 

understanding of the specific aspects. For example, it can be the case that the literature offers 

(new) measures for the aspect of ‘measurement’. In the case of widening, the aim to understand 

what the relation between these aspects are.   

 
Figure 12 The IE & its aspects, source: author 

In short, the each element is assumed to affect the innovation ecosystem and the value creation. 

However, in the case of technology, it seems that it also directly affects value creation trough 

operating leverages as defined by Iansiti and Levien (2004). In the case of the design, Adner & 

Kapoor (2010) assumed that the interdepended structure of the IE is directly linked to value 

creation. Therefore these two elements are not only directly linked as an aspect of IE, but also 

directly to value creation. Value creation is produced by the IE, but is also shared with the IE, 

therefore the link between IE and value creation is undirected (or directed to both possible ways). 

Relationships (co-evolution,co-innovation, co-adoption), entrepreneurship (niche creation) 
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directly applies to the IE, which eventually also forms an important determinant for value 

creation and overall health.   

 

a. Design: beyond firm boundaries 

The aspect of design focuses on the constellation or the network of the IE, on which transactions 

between firms take place. This is often identified as a platform, which has numerous features. In 

the IE theory II the architecture of a healthy IE is described by the means of the keystone 

network, which contains the following elements:   

P1.a: The platform of the IE should be a ‘semi-open’ in which the core component is owned by a 

(single) leader and other components can be outsources to more specialized firms, such as niche 

firms. 

P1.b: A well performing (healthy) IE has a so-named keystone leader 

 

b. Relationships firms in open innovation 

The second feature, relationships, is identified as an important aspect since relationships with 

various types of partners (complementors, co-innovators, niche, entrepreneurs) are one of the core 

issues discussed in the chapter of theoretical background. Adner et. al. contend that strategy 

should merely be based on a risk assessment of especially two types of partners (co-innovator and 

co-adopter), therefore these relationships form a very important aspect of the IE. Additionally, 

Iansiti and Levien (2004) showed that partners can embody different roles, which overall 

determines how the IE functions for a large extent. Based on the insights regarding relationships 

the following propositions is formulated:  

P2: The relationship (co-innnovation, co-adoption) between firms is not only identified as 

competitive but they also embody different types of collaborative roles relative to each other 

(leader, follower etc.).  

 

c. Measurement: beyond firm boundaries 

Adner et. al already pointed out that modeling and representation of the IE is a significant feature,  

in order to make the IE visible for decision-makers and strategy makers. Especially the so-named 

‘value blueprint’ seems to be the most elaborate (complete) IE scheme developed so far. 

Moreover, Iansiti and Levien (2004) developed three measure which assess IE health 

(performance). However, the way IE’s are visualized and assessed changed throughout time 

therefore it can be assumed this line of research will develop further. Therefore the focus by this 

aspect will be on the development of visualization and modeling/measuring methods of the IE in 

research. Based on the current insights the following proposition can be formulated:  

P3.a: The IE can be modeled by the means of a value blueprint 

P3.b: The IE can be assessed by metrics such as robustness, productivity and niche creation 

 

d. Entrepreneurship in IE 

Entrepreneurs inside an IE are often identified as niche firms, or firms which are specialized in a 

rather marginal but influential segment. Namely, niche creation and niche firms are assessed as 

one of the drivers of IE health.  

P4: IE entrants or entrepreneurs are typically niche firms and are important for maintaining IE 

health. 
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e. Technology in complex organization 

The innovation ecosystem revolves around a technology or innovation which has different 

characteristics compared to the traditional view on technology. Namely, innovation and 

development of technology occurs in an distributed fashion. Iansiti and Levien (2004) contends 

that the IE leaders creates an ‘operating leverage’ which can be intellectual or physical assets in 

which other firms can join. Therefore it is also important to view technology from the perspective 

of a complex system, such as the IE.  

P5: An (healthy) IE maintains operating leverages (provided by the platform leader) which 

connects the firms.  

 

f. Value creation  

Even though it was identified that value creation was the ultimate goal of the IE framework, yet it 

is in an early phase of research. Two important insights were as follows. First, according to Adner 

& Kapoor (2010)  value creation depends on the complex structure of the IE (related to design, 

P1). Second, Iansiti and Levien (2004) contends that the way of systemizing value creation into 

an IE is by creating operating leverages (physical or intellectual assets), which falls in the 

category of technology (P5). These insights are formulated in a proposition as follows:  

P6: Value creation depends on technology (defined as physical and intellectual assets) and IE 

structure, which can be defined as design.  
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Chapter 4 - Comprehensive literature review 

4.1. Introduction   

Based on the accumulated insights in the former chapters regarding the IE, sub-research question 

2-2 was formulated as follows: with respect to the conceptual framework and its propositions, 

how does the IE develops further throughout the literature? In  order to answer this research 

question the conceptual model and its identified aspects will form the basis of literature inquiry. 

In the following section first the methodology will be explained, afterwards the insights from the 

literature will be summarized.  

 

As it is mentioned in the former chapters, the innovation ecosystem has been the focus of 

attention in many research. Despite this attention, it remains unclear how this concept has 

developed throughout the literature. In this chapter the main focus will be to understand this and 

gain insight along which themes or “silo’s” the literature advances (if there are any).  

  

The remainder of this review chapter is organized as follows: first the core findings regarding the 

literature will be briefly summarized. Second, the method of the review analysis will be explained 

(4.2). Then, the different core themes will be discussed based on the literature review.  

 

4.1.1. Introductory summary of the chapter 

The total dataset consisted of 36 papers, which are mainly gathered trough analyzing the database 

of articles which cite two important articles, that provide the most comprehensive innovation 

ecosystem model. These two important articles are entitled ‘Value Creation in Innovation 

Ecosystem: How the structure of technological interdependence affects firm performance in new 

technology generations’, by Adner and Kapoor, published in 2010, in the Strategic management 

journal, volume 31. Second work, is the book entitled ‘The Wide Lens: a strategy for innovation, 

published in 2012 by Ron Adner. The roles of these articles will become evident in the 

methodology section. 

 

To be more precise, 10 articles from the 36 in total,  cited Adner & Kapoor (2010) & Adner 

(2012), 16 cited Adner & Kapoor (2010), 5 cited Adner (2012) and 2 were found via external 

ways. The source of each paper can be traced back in the list as included in the appendix 

(appendix A).  

 

The basic and fundamental findings based on these articles are as follows:  

 

 No dominant design: Even though, the concept innovation ecosystem (and business 

ecosystem) is mentioned many times throughout the of articles, there is not yet a common 

understanding or a ‘dominant design’ of the innovation ecosystem. Often each scholar, or 

each article, has its own understanding of what an innovation ecosystem constitutes 

which often has overlapping, contrasting but also new insights in respect to other 

definitions.  

 

  Silos of advancement do exist: articles regarding the innovation ecosystem, often focus 

on a single aspect of the innovation ecosystem, while not taking into account other 

aspects of the innovation ecosystem. 

 

 Despite the divergent focus of research in the articles, it could be identified that research 

advances according to six (6) core themes or silos of research (which were also identified 

in chapter two and three). These are the following themes: design, measurement, 
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entrepreneurship, technology, value creation and relationship. The exact classification 

with sub-topics can be achieved in the appendix (appendix B). The core themes will be 

briefly summarized next.  

 

4.1.2. Six core themes (see Appendix B) 

The first theme, design, was already identified in chapter three as an significant aspect of the IE. 

In short, Adner et. al affirmed that the position of the partner and the general structure of the IE, 

influences value creation and performance. Whereas Iansiti and Levien (2004) explained how 

firms interact based on operating leverages (offered by the keystone leader) in a platform based 

structure. Therefore it was concluded that design is an important aspect of the IE, which is not yet 

taken into account in traditional theory to such an extent, to focus upon.  

 

From the literature inquiry it could be concluded that again many articles also focus upon the 

structure/architecture of the IE in their research (Appendix B). More precisely, the articles 

focused upon the following features of design: the openness of the IE (absolute open innovation 

vs. vertical integration, the leadership inside IE (extent of strength/centralization) and the 

modularity aspect (extents of modularity versus complexity). For more detailed oversight please 

see Appendix B. The first topic, openness refers to the decision concerning to which extent an IE 

is open for outsiders, which is alternatively stated the degree of vertical integration (West & 

Wood, 2013). At the other extreme an IE can embrace open innovation, with no vertical 

integration.  Another important decision, is the center of control or the extent of hierarchy in the 

IE which is expressed as the extent to which a platform leader possesses control in the IE. A 

leader can be the focal or central point of the IE (organized as a hub) and act as a keystone leader 

(Iansiti & Levien, 2004) or the IE may be organized in such way that the core component is open 

and freely accessible to anyone with no master-designed at all (Baldwin, 2012). Third, another 

important architectural decision is modularity, which refers to the ability of firms organized in an 

IE to create non-overlapping, exclusive bodies of knowledge (Baldwin & Henkel, 2011), which 

can be combined and therefore are complementary. Almost 1/3 of the articles perceive modularity 

as the (only) organisation form of the IE, to various extents (Appendix B). All of these three 

decision parameters are also related to each other, and therefore it is important to discuss the pros 

and cons of the different possibilities as it is mention in the articles next.  

    

The second theme was identified as measurement in chapter two. Here it appeared that several 

works attempted to model innovation ecosystems in so-named value blueprints (Adner R. , 2012), 

whereas other studies described measures which could be used to assess overall performance 

defined in health (Iansiti & Levien, 2004). Throughout the literature, there was also some 

attention to measurement, in which scholars focus on new measures (which has a broader 

perspective compared to the cost perspective of traditional theory) regarding the IE in various 

ways. It needs to be mentioned that the unit of analysis and the method varies among scholar. 

Some scholars attempt to (re-) model the entire IE in an attempt to create future scenario’s for the 

IE. Other scholars attempt only to assess change inside the IE in order to detect bottlenecks which 

obstruct change for instance.  

  

Third, based on the insights of chapter two it appeared that the role of entrepreneurship has also a 

distinct function inside the IE. Namely, whereas entrants were assessed as threats in traditional 

theory, Iansiti and Levien (2004) identified entrepreneurship as an important element of health 

(overall performance). Entrant were hereby defined in the measure of niche creation and were 

seen as an important source for innovations. Throughout the literature it also becomes evident 

that there is much attention to entrepreneurship in the context of ecosystems. In these articles the 

challenges which are specific for ecosystem environment are discussed.  
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Fourth, the focus on technology or innovation was introduced was highlighted in chapter two as 

an important determinant of the IE. Namely, Adner et. al, Moore and Iansiti and Levien showed 

that firms are interdepended through the means of technology. Whereas traditional theory 

assessed technology indirectly by its effects on competitive advantage, the IE theories focused on 

innovation/technology in a more prominent way. Throughout the literature it could be seen that 

technology is focused upon in two sub-themes, which were technology substitution (in which 

modularity plays an important role) and the search processes for technology: ‘exploitation versus 

exploration’.  

 

Fifth, value creation was assessed as a distinctive feature of the IE in which the structure of the IE 

and operating leverages (physical/intellectual assets) played an important role. Throughout the 

literature there was not much attention to value creation, however the existing research focused 

upon the role of (rotating) leadership for value creation.  

 

Sixth, relationship was assessed as distinct aspect of IE in chapter two based on the focus on co-

evolution, co-innovation and co-adoption throughout the IE theories. Here it become evident that 

relationships are formed based on a shared fate, and value creation is achieved by collaborating 

firms, which was in sharp contrast to the ‘rivalry’ view of the traditional theory. However, 

throughout the literature there was again not much focus on the relationship aspect. The existing 

research focused on the nature of the relationships are and what the different incentives can be for 

cooperating.  
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4.2. Method for a comprehensive review  

This section exists of three parts, first the methodology (4.2.1.) which is used will be presented. 

Thereafter, the exact process of data collection (4.2.2.) will be described. Finally, an oversight of 

the papers and how they are categorized is presented (4.2.3).  

 

Before introducing the methodology (explanatory case study), it is necessary to state that this case 

study is conducted as a review research. This implies that the data which is used for the case 

study exists solely from scientific articles which are carefully and systematically selected and 

assembled (as explained in the following chapters). There are several reasons why this method is 

chosen, these will be briefly explained next. Thereafter, the essential elements for a proper review 

research will be provided.  

 

First, from the perspective of the research question it is necessary to conduct a review research 

since despite the fact that IE research is in an early phase of research, there are already many 

insights dispersed throughout various articles. Therefore it can be concluded there is a need for a 

comprehensive research which clearly shows ‘what is known so far’ and/or ‘what are the research 

gaps’. Based on these insights, further research can progress in a convergent way (which is still 

lacks so far). Another reason is that according to Yin there are six main sources of evidence for a 

case study (Yin, 2009, p. 127). These are documentation, archival records, interviews, direct 

observation, participant-observation, and physical artifacts. Based on this classification and the 

main research question (MRQ), it seems that especially documentation is the most relevant source 

of data. The MRQ cannot be answered based on a X amount of interviews or direct observations 

for instance, for obvious reasons. Moreover, there are more (a-specific) reasons for conducting a 

review analysis. Namely, in the database of the widely known ‘Journal of Management (JOM)’, 

the top five of the most cited articles and also three out of five online viewed articles were all 

‘non empirical, review articles’ (Cropanzano, 2009). This implies that review articles have an 

high ‘impact’ (indicator for number of citations) and are important for academic research.   

 

Second, having explained why this data type is chosen, next the types and the essential elements 

of a review research will be briefly mentioned. Although there are many types or review articles, 

based on the experiences of a JOM editor (2006-2008): Russell Cropanzano, there can be three 

common types of non-empirical articles identified, which are: 1) Theory articles which seek to 

propose a new conceptual model, 2) a substantive review which analyzes and explains the extant 

literature and 3) critiques focusing on the question why a research area is moving towards the 

wrong direction.  

Finally, the ‘ideal review elements’ as stated by Jeremy Short (JOM editor) are included in 

appendix F. In the conclusion part, there will be brief assessment of these essential elements 

regarding this research. 

4.2.1. Methodology: an explanatory case study for a review research 

The method of research is an ‘explanatory case study’ as defined by Robert K. Yin (Yin, 2009).  

Formally, a case study is defined by Yin (2009) as follows: A case study “investigates a 

contemporary phenomenon in depth and within its real-life context, especially when the 

boundaries between phenomenon and context are not clearly evident” (Yin, 2009, p. 36). The 

study of innovation ecosystem is also typically a case of a ‘contemporary phenomenon’ in which 

there is very low control for contextual variables and the boundaries between the IE and the 

environment are not clear yet. Moreover, the main research question is formulated as a “why’ 

question, therefore, a case study is appropriate for this research. Another issue regarding the 

method which has to be explained, is why this will be an explanatory case study and not 

descriptive and/or exploratory. Namely, in the case of the explanatory research there can be key 
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variables, and relationships between the variables,  be defined. In the case of the other two 

traditions, either one or both of them are missing. Inside the context of this thesis, there can be 

indeed (key) variables and (some of the) relationships between them identified, which was 

included as a conceptual framework (chapter 3).   

 

Regarding the research design, it needs to mentioned that a case study is not codified but has 

particular components which characterizes the research design of a case study (Yin, 2009, p. 48). 

According to Yin (2009) there are five components which are important, these are as follows 

(Yin, 2009): The study’ questions (1), its propositions(2), its unit(s) of analysis(3), the logic 

linking the data to the propositions (4) and the criteria for interpreting the findings (5) (Yin, 

2009, p. 49). Applied to this research, the first three components are already been explained. 

First,  the main research question was formulated as: Why does assessing company health 

performance requires an IE approach towards explaining the dynamics of innovation? Second, 

the propositions are included and explained by the conceptual framework (chapter 3). Third, the 

unit of analysis is the innovation ecosystem concept and more specifically IE health. Thus, what 

still rests are the fourth and fifth component (logic linking data to propositions and criteria), these 

will be mentioned next.  

  

In order to explain how data is linked to the propositions, first the data will be explained. 

Thereafter the analytical strategies for linking data to propositions will be described.  

The type of data which is chosen in order to use to answer the propositions are mainly scientific 

papers published in various types of (top) journals. Before describing the exact process of data 

selection, it will be explained why this type of data is chosen.  

 

According to Yin (2009), the primary sources of evidences can be divided in six distinct 

categories which are: documentation, archival records, interviews, direct observations, participant 

observations, physical artifacts. In the case of this research (question), it is necessary to have an 

overview every research conducted regarding the IE. This typically cannot be retrieved via 

interviews or observations but via ‘documentation’. In this case study, this will be in the form of 

scientific papers published in various (top) journals. The papers which are retrieved based on a 

systematic search process and finally assembled in a database, will be described into more detail 

in the following sections. The final database which is assembled after a thorough systematic 

selection process, is linked to the six propositions based on the core subject of the paper. The 

exact selection  process, criteria and the link to individual papers (see also appendix B) will be 

provided in the following sections. Below there is already an oversight of the categorization of 

the 36 papers, which form the final database, according to the propositions:  

 
Table 9 Database of papers according to aspect & proposition. 

Propositions # Papers  

P1 (design)  10 

P2 (relationships) 2 

P3 (measurement) 4 

P4 (entrepreneurship) 9 

P5 (technology)  12 

P6 (value creation) 2 
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The three principles of data collection according to Yin (2009) are as follows: the usage of 

multiple sources of evidence, creation of a study database, establishing a chain of evidence. In 

this study there are many sources of evidence in the form of different types of journals and 

papers, which provide insights from the perspective of different scholars and their published 

papers. The study database will be provided in the following sections (and appendix). Moreover, 

the chain of evidence consists of describing as clear as possible the steps from the RQ’s to the 

conclusions in such a way that the reader himself can assess how the specific results are retrieved.  

  

For a proper analytic strategy Yin (2009) proposes four general analytic approaches which are: 

relying on propositions (A), developing a case description (B), examining rival explanations (C), 

using both qualitative and quantitative data (D). He also proposes five specific analytic 

approaches, which are: pattern matching (1), explanation building (2), time series analysis (3), 

logic models (4) and cross-case synthesis (5). From the general analytical approach, especially 

(A) ‘relying on propositions’ which constitute a ‘lens’ for data inquiry in order to study and 

interpret the data seems to be important. Second, from the specific analytics approaches the 

following are important. pattern matching, explanation building and cross-case synthesis. First, 

pattern matching simply refers matching patterns by comparing patterns based on predictions 

(based on independed and depended variables) and empirical data.  

 

Inside the context of this study this comparison will be made between the propositions (as 

formulated in chapter 3) and the data (database consisting of scientific papers). The second 

method, explanation building is actually a special type of pattern matching in which an 

explanation (narrative) is created in an iterative process. This is especially relevant for 

explanatory case studies since it attempts to find an answer to ‘why’ questions in the form of a 

(iterative) process which can results in a narrative. The main explanation building in the context 

of this research is answering the main and sub research question(s). The time series analysis and 

logic model strategies are more suited to be used for experiments since they analyze events. The 

last strategy is the cross-case synthesis, is especially relevant since there are numerous studies 

inside the database which are carried out by different scholars, on relatively the same topics (from 

different angles).  

 

Finally, the fifth and last component, which is the criteria for (interpreting) the data is twofold. 

The first criteria (figure 13) is based on the different validity indicators on which the above-

mentioned analytics strategies are based upon. In the conclusion part, the validity of the results 

will be discussed according to these different criteria’s.  The second criteria is determined by the 

author of this thesis, and will be maintained for the data collection process  and will be mentioned 

hereafter.  

 

 
Figure 13 Validity tests for case studies, source: (Yin, 2009, p. 59) 
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4.2.2. Data collection process 

In order to understand how the literature progresses and how these new insights can feed in the 

existing frameworks, the extant literature will be analyzed and selected from a large dataset of 

papers. The exact data selection process will be described in the following paragraphs. In order to 

obtain the current dataset, a multi-step process has been conducted which is among other inspired 

by the study of Zott. et. al, who conducted another study in a similar vein in order to gain more 

insight in the concept of business model(s) (Zott, Amit, & Massa, 2011).  

 

Before explained the vast process of data collection, first the criteria which is maintained for 

selecting papers will be presented:  

 

The criteria includes:  

1) Papers with qualitative or quantitative empirical data, which can be case studies, surveys or 

quantitative data analyses such as linear regression have a higher priority than papers which 

does not possess this data. These papers are only included if they provide a contribution to 

the innovation ecosystem discussion.   

2) Working papers which or not yet accepted or are not related to a high ranked journal, have a 

low priority.  

3) Conference papers which are not substantial enough or are from unkown/irrelevant 

conferences will be excluded.  Example of conferences which are important for this study, is 

the Schumpeter society conference for instance.  

4)  Most books are excluded, except for those whom main subject are IE  

5) Papers in which business ecosystems and/or innovation ecosystems are irrelevant 

6) Papers which focus on (totally) different strands of research, which are at this moment not 

relevant for studying IE.  

7) Papers which are detected by analyzing the papers in the dataset and seem to be relevant. 

8) Occasional Papers which did not cite the two works but seem to have high relevancy to the 

subject.  

 

IMPORTANT REMINDER: As mentioned earlier, based on the given that business ecosystems 

and innovation ecosystems are often used interchangeably, research regarding business 

ecosystems which explicitly deal with innovations, will be included in this research.  

 

In order to link the data to the propositions, as prescribed by Yin (2009), the following process 

has been followed; In chapter two, the established theory has been explained and the (historic) 

developments regarding the (most significant) definitions were provided. Based on these different 

insights a working definition, followed by a conceptual framework and its propositions were 

presented. These works form the point of vantage or focus lens for the remaining data selection 

and interpreting process. After the data has been selected, the analytical strategies as prescribed 

by Yin (2009) will be followed (cross case synthesis etc. ). Finally the validity of the results will 

be assessed based on the validity criteria (figure 13), in the conclusion part). Next, the steps 

which led to the formation of a database will be carefully described and reported.  
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Step 1: finding the ‘right’ papers in order to address the propositions 

 

a. Global search with the term “IE”  

The initial step was to gather the ‘right’ papers to form a databank which is sufficient enough to 

provide new insights regarding the propositions. The two databases which were used for 

gathering data were: Google Scholar (GS) and Web Of Science (WOB).  

In order to get a clue of the total amount of papers the search term “innovation ecosystem” was 

entered in both systems. GS provided a hit rate of ~260.000
5
. A global check of the results 

showed that these articles from a very wide array of scientific fields, varying from biology to 

business, therefore were merely random. The same search is applied in WOB (search query: 

“innovation ecosystem” in the category of “topic”, which has a more strict search algorithm 

which means that it can be assumed that it filters out much more irrelevant papers. WOB 

provided a hit rate of 1.031
6
 results, for the timespan between 1945 – 2014. However, a quick 

check of the scientific categories showed that again there were irrelevant scientific fields involved 

(table 10). For example, the results varied between scientific fields such as ‘cell biology’, ‘law’ 

and ‘management’.  

 
Table 10 Categories for search term: 'innovation ecosystem' at the WOB 

WOB Category # Articles 

Management 189 

Environmental sciences  134 

Ecology 118 

Business 117 

Environmental studies 93 

 
Based on the fact the results of WOB are much more specific compared to GS, it is chosen to 

conduct several refinements in order to discover relevant papers. The exact refinement process is 

as follows: the first  step is to select English as main language, which leads to filtering out non-

English papers (result: 1.003). The second step, is setting a date interval from 1993 between 

2014. The reason why 1993 is chosen as a start date, is due to the fact that the concept of business 

ecosystem is introduced in 1993, by Ron Moore (result: 998). Third, irrelevant scientific 

categories (such as molecular biology and physics) are filtered out by selecting only 

“Management” and “Business” articles in the official “WOB categories” (see appendix D for 

other categories). This results in respectively 189 articles for Management and 117 articles for 

Business, both (including to overlapping articles) summed up to 213
7
 papers in total.  

These final 213 articles are then checked based on their titles and abstracts, which showed that 

the topics were again too diverse and mostly irrelevant for the scope of this thesis. For example, 

there are still leftover papers ranging from applying ‘the entropy theory on innovation 

ecosystems’ to a discussion between ‘intellectual property versus academic freedom’. In an 

abundance of these papers the notion of innovation ecosystem is rarely mentioned or rarely the 

main unit of analysis.  

However, there were several important articles at the top cited list of these 213 results, which 

were highly relevant and shown on the first page of the results. Some of these articles were 

                                                 
5
 Last access on 30-11-2015 

6
 Last access on 01-07-2015 

7
 Last access on 01-07-2015 
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already presented in chapter 2, and were among others: The article which introduced the concept 

of the BE, which is Moore in 1993. Another article which introduced the concept of IE in 2006, 

which is Adner in 2006. Yet another article, which made an important contribution by introducing 

the first visualization or ‘scheme’ of the recently introduced IE, which is done by Adner and 

Kapoor (2010). All of these articles were included in chapter 2 and were regarded as the 

‘established theory’ concerning the IE. 

Thus, based on the fact that the results of 213 papers again did not provided the expected result, 

another refinement process is applied. In this refinement a selection is made of journals which are 

relevant. The journals which are chosen are as follows:  Advances in strategic management a 

research annual, International journal of technology management, Collaboration and 

competition in business ecosystems, Technovation, Research policy, Technological forecasting 

and strategic change , Research technology management, R&D management, Harvard business 

review, MIS quarterly, Journal of product innovation management, California management 

review, Strategic management journal, Strategic organization, Business horizons, Industrial and 

corporate change, International journal.  The journals which are excluded are journals which 

have either a very low impact factor and/or are from a very different scientific field (such as 

physics or molecular biology) (See appendix E, for a complete list of journals).  

This additional refinement process resulted in 76
8
 papers, which were again analyzed more 

thoroughly by globally reading the articles. This manual analysis showed that this set of papers 

offered articles which focus on the concept of IE in different ways. A large part of the articles 

attempts to ‘conceptualize’ the IE (12 articles). Other articles focus on (open) innovation (7 

articles), value creation (4 articles), case studies from a broad range of perspectives such as 

explaining success and failure of enterprise software, spin offs (5 articles), platform literature and 

IE (5 articles), intellectual property/licensing (4 articles), environmental subjects (3 articles), 

Technology and IT related subjects (6 articles), venture capital (1 article), policy related subjects 

(4 articles) etc.  

Even though some papers of this dataset contributed to the understanding of the notion of the 

innovation ecosystem, they were not sufficient, dense and comprehensive enough to analyze and 

assess as a dataset for analyzing  the innovation ecosystem framework. Therefore another strategy 

had to be chosen in another iteration, which will be explained next. The few papers which seem 

to be useful, are off course noted and may be used in a later stadium.  

Finally, the exact search query which is used at the WOB database is as follows:  

You searched for: TOPIC:(innovation ecosystem) 

Refined by: WEB OF SCIENCE CATEGORIES: ( MANAGEMENT OR BUSINESS ) AND LANGUAGES: ( ENGLISH ) 

AND SOURCE TITLES: ( ADVANCES IN STRATEGIC MANAGEMENT A RESEARCH ANNUAL OR INTERNATIONAL 

JOURNAL OF TECHNOLOGY MANAGEMENT OR COLLABORATION AND COMPETITION IN BUSINESS ECOSYSTEMS 

OR TECHNOVATION OR RESEARCH POLICY OR TECHNOLOGICAL FORECASTING AND SOCIAL CHANGE OR 

RESEARCH TECHNOLOGY MANAGEMENT OR R D MANAGEMENT OR HARVARD BUSINESS REVIEW OR 

STRATEGIC ORGANIZATION OR MIS QUARTERLY OR JOURNAL OF PRODUCT INNOVATION MANAGEMENT OR 

CALIFORNIA MANAGEMENT REVIEW OR INDUSTRIAL AND CORPORATE CHANGE OR BUSINESS HORIZONS OR 

STRATEGIC MANAGEMENT JOURNAL OR MIT SLOAN MANAGEMENT REVIEW ) 

Timespan: 1945-2014. Indexes: SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH. 

 

 

 

 

                                                 
8
 01-07-2015 
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b. focused search by analyzing citations 

In order to concentrate search, papers will be selected from works which cited Ron Adners’ work. 

Ron Adner introduced the IE concept into the literature in 2006 and developed the framework 

through the years into the first comprehensive model of an IE, which was already explained in 

chapter two. Therefore it is no surprise that Ron Adners’ introductory article is the very first hit 

when searching for the term “innovation ecosystem” in Google Scholar, with a citation rate of 

598
9
. A thorough analysis of the citations proves that the papers which cited the works of Adner 

are relevant for the topic. More specifically, the exact point of vantage for this study are two 

major works which provided an important contribution in establishing the concept of IE. The first 

is the following article “value creation in Innovation Ecosystem: How the structure of 

technological interdependence affects firms performance in new technology generations (Adner 

& Kapoor, 2010). Second, Ron Adners’ book entitled ‘The Wide Lens: a strategy for innovation’ 

(Adner R. , 2012).  The articles which cited both of these works are analyzed more thoroughly.   

 

Citations - WOB 

Initially, the citations for Adner & Kapoor (2010) are achieved from the Web Of Science 

database, because this database has a more narrow and precise search algorithm.  The initial hit 

results for this articles was 88
10

 articles. In an additional refinement process in order to eliminate 

unrelated science papers from physics for instance, the following WOB categories are chosen: 

business, economics and management. This process reduced the total amount of papers to 77. In 

order to avoid documents which are not articles, the following document types are excluded: 

book chapters, reviews, editorial material. This process resulted in 67 articles and 4 proceedings, 

making up to 71 documents in total.  

  

The resulting papers are analyzed manually, in which the articles which deal with other 

theoretical concepts and do not contribute to the innovation ecosystem literature, are filtered out. 

The papers which are filtered out focused mainly on among others: strategic entrepreneurship, 

capability theory, business models, open innovation, venture capital and more broadly oriented 

articles with a broad focus on innovation processes, policy issues, intellectual property, global 

value chains(GVC) etcetera. Even though these topics are not totally unrelated, their main focus 

is off topic or too broad, which offers no direct (or even indirect) contribution to the (narrowly) 

defined innovation ecosystem. The articles which deal indirectly with the IE topic, do not 

explicitly mention IE but their the research context can be relevant for IE. For instance, open 

innovation can also take place in innovation ecosystems. Finally, other articles published in 

journals with unrelated topics and/or a very low impact are also filtered out. This finally resulted 

in 26 papers from the following journals:  

 

 
Figure 14 Journals for articles,  resulting from WOB citations for Adner & Kappor (2010) 

                                                 
9
 Last accessed on 30-11-15 

10
 Last accessed on 01-07-2015 
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Additionally, the same process had to be carried out for the second work, which is The Wide 

Lens of Adner (2012). However, this this was unfortunately not included in the database.  

 

The set of articles gathered from the WOB science database, were obviously not enough for a 

proper review analysis. Moreover, the remaining 26 articles varied also much in relevance to the 

innovation ecosystem literature. In order extend the dataset of papers and find more relevant 

articles, the citations are again analyzed in the other database; Google Scholar. 

 

Citations - Google scholar  

Both works are further analyzed in the Google scholar database. The initial hit results for the 

article of Adner and Kapoor (2010) was 374
11

 citations and Adners’ book (2012), 84 citations. 

Off course, in these two totals there may be papers which are cite both works,  therefore the total 

amount of papers can be less than the sum of both hit results.  

After all, the total hit count resulted in a vast amount of papers which were all (!) analyzed one by 

one, manually. The article which obviously were concerned with irrelevant fields of science 

(physics, biochemical topics etc.) could be filtered out immediately based on title, journal type 

and a quick glance on the abstract. However, the largest part of the total articles had to be 

analyzed one by one. The main method for this analysis was by reading the title and abstract (and 

other simple indicators such as journal type, keywords etc.). In case the abstract still left room for 

doubt or the abstract proved to be relevant in the context of the thesis, the articles were 

downloaded and read.  

 

The formal selection criteria as described above was also applied, but it proved to be too strict 

since articles in the form of working papers for instance, also seemed to be relevant (despite the 

strict criteria). These relevant articles were decided to be also included inside the final paper 

database.  

 

Other articles which were excluded were also articles from the field of management science 

which were not concerned with the IE concept (directly or indirectly). A selection of these 

excluded papers dealt with the following topics: business models, strategic entrepreneurship, 

dynamic capabilities theory, life cycle theory, policy design etcetera. Other articles which are 

filtered out, are papers published in journals with very low impact factors, proceeding papers 

which are not relevant, book chapters etcetera. However, before filtering out each of them still 

has been read in order to be sure that these types of documents were irrelevant. Finally, articles 

which are not written in English are also excluded. As mentioned before, other papers which 

proved to be either relevant or left room for doubt (based on the reading of the titlename and 

abstracts), were each read thoroughly.  

 

This process finally resulted in 51 articles (which also includes the articles found inside the WOB 

database). In this set of papers (51), there were also papers which were different versions of the 

same topic (such as a working paper and the published version,) these are also reduced to one.  

The remaing articles were read again thoroughly whether they contribute to this research or not.  

Again some articles were excluded since they did not provide a contribution. The final selection 

counts up to 36 articles  (from which 9 were cited by both works, which are so-named 

overlapping articles) (see Appendix A for the exact source of the papers). 
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4.2.3 Oversight papers (dataset) 

Below are the resulting papers from the data selection procedure which are listed according to the 

publication outlet or journals. Most of the resulting papers stem from high impact journals, such 

as Research policy, Organization science, Strategic management journal and the Harvard business 

review. However, there are also articles included which are published in non- top journals. The 

oversight follows below (table 11):  

 
Table 11 Citations for Adner (2012) & Adner & Kapoor (2010) 

Citations  

Publication outlet Authors #Papers 

Advances in Strategic Management  (West & Wood, 2013) (Makinen & Dedehayir, 2013) 2 

Research Policy (Robertson, Casali, & Jacobson, 2012) (Gawer, 2014) 

(Garud, Gehman, & Giuliani , 2014) 

 

3 

Collaboration and competition is 

business ecosystems 

(Ethiraj & Posen, 2014) (Kapoor, 2013) 2 

Administrative Science Quarterly (Davis & Eisenhardt, 2011) 1 

Strategic Management Journal 

 

(Kapoor & Furr, 2013) (Priem & Tantalo, 2014) (Boudreau 

& Jeppesen, 2014) (Adner & Kapoor, 2014 ) 

4 

Harvard Business School (Baldwin & Henkel, 2011) (Baldwin, 2012) (O'Reilly, 

Harreld, & Tushman, 2014) (Baldwin, 2010) 

 

 

 

3 

 

 

Organization Science  (Furr & Snow, 2014) 1 

Technological forecasting and Social 

Change  

(Battistella, Colucci, De Toni, & Nonino, 2013) (Makinen, 

Kanniainen, & Dedehayir, 2013) 

2 

Journal of Product and Innovation 

Management  

(Gawer & Cusumano, 2014) (Makinen, Seppanen, & Ortt, 

Introduction to the Special Issue: Platforms, Contingencies 

and New Product Development, 2013) 

2 

Important Seminar/Conference 

papers  

(Thomas & Autio, 2013) (Luo, 2014 ) (Tushman, O' Reilly, 

& Harreld, 2013) (Zeppini, Frenken, & Kupers, The 

complexity of transitions, 2013) (Dedehayir, Ortt, & 

Seppanen, 2014) 

5 

Energy Policy (Miller, 2013) 1 

Technovation  (Best, 2014) (Cenamor, Usero, & Fernandez, 2013) 

(Espallardo, Perez, & Lopez, 2011) 

3 

Environmental Innovation & Societal 

Transitions 

(Zeppini, Frenken, & Kupers, Thresholds models of 

technological transitions., 2014)  

1 

Academy of Management Review (König, Kammerlander, & Enders, 2012) 1 

Academy of Management Journal (Dahlander & Piezunka, 2014) (Ranganathan & Rosenkopf, 

2013) 

2 

Business Horizons  (Zahra & Nambisan, 2012) 1 

Academy of Marketing Science (Zahra & Nambisan, 2011) 1 

Entrepreneurship Theory and 

practice  

(Nambisan & Baron, 2012) 1 

Journal of Management  (Vagnani, 2012) 1 
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Literature categorized in six core aspects.  

It was already mentioned that the six core aspects, translated into six propositions form the main 

lens of inquiry. However, the papers are also objectively viewed in order to assess with which 

aspects they deal with and whether they can be classified inside these six categories. Thus the six 

categories are not only supported by the theory background analysis in chapter two, but also from 

the empirical database as retrieved throughout this chapter.  

 

Moreover, even though, some papers also assess the entire innovation ecosystem, most of the 

articles often focus only on a certain aspects of the innovation ecosystem. Therefore the articles 

have to be ordered based on the main topic they focus upon regarding he IE. The categories are 

initially derived from the six propositions as formulated in chapter 3. These were as follows: 

design across firm boundaries, relationship, measurement, entrepreneurship (in IE context), 

technology and value creation. However, as mentioned above the papers retrieved inside the 

database are each assessed in order to make sure if there can be more dimensions or categories 

beyond the six levels as mentioned in the categories. In order to make the categorization as 

objective as possible, next the reasons of why certain articles are categorized in these categories 

are mentioned. For a more detailed analysis per article, please see appendix B & C.  

 

In general, the main contributions and topics regarding the different themes are summarized as 

below (these findings are based on the results as presented in appendix C).  

 
Table 12 Category and new sub categorical research topics 

Category New insights: research topics 

Design across firm borders Modularity, leadership, openness  

Relationships firms in open 

innovation 

Co-innovation, co-adoption 

Measurement in an ecosystem Change measures 

Entrepreneurship in IE Roles  

Technology in complex organization Modularity. Technology substitution, 

knowledge  

Value creation by different firms Rotating leadership 

 
Table 13 Number of papers according to category 

Category   # papers 

Design across firm border Degree of 

openness 

8 (mostly in favor of open platform) 

IE leadership 7 (mostly in favor of not too strong leader) 

modularity  12 (supportive) 

Relationship firms in open 

innovation 

Complementarity 2 

Measurement in an 

ecosystem 

Measurement 

(method) 

4 

Entrepreneurship in IE Challenges 9 

Technology Exploration / 

exploitation 

4 

substitution 8 

Value Creation by 

different firms 

Leadership  2 (role of leadership) 
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The articles which are classified in the theme of design, focus on the physical and immaterial 

architecture of the innovation ecosystem. More specific, in each of these articles it is assumed 

that the IE is makeable to a certain extent, and focus on those aspects which are depended on 

choices and discuss what the consequences of the different architectural choices are. In the 

relationship theme the articles solely focus on the nature of relationships of (complementary) 

firms in the IE. In the measurement category, the article which attempt to quantify or re-model 

the IE are included. The main perspective of these articles is to understand how the IE functions, 

based on certain parameters. In the entrepreneurship theme, the articles which assess the IE from 

the entrepreneurial perspective are categorized. Entrepreneurship seems to function differently in 

a IE context, and these articles focus on entrepreneurial activities from the point of view of an IE. 

In the technology section, the articles which focus on the technology in the IE context are 

categorized. Often technology is assessed as an external given, while it is the core utility of an 

innovation ecosystem. These articles explore the function of technology deeper in an IE setting. 

Finally, the articles categorized in the value creation category, focus on the IE as a medium for 

creating value for the different stakeholders (and shareholders). In the following sections the 

process of categorization will become more evident.   

4.3. Insights from the literature in six dimensions 

In the following sections the insights gathered from the papers will be presented from two 

perspectives. First, the set of papers will be described systematically which are named as ‘general 

findings regarding aspect X’. These general findings apply to insights regarding the amount of 

papers, the main subjects etcetera. All of these givens describe the dataset of papers and do not 

contain the exact contents or any discussions of the papers. Secondly, the paper will be dealt with 

into depth and the content will be discussed based on the insights from the papers but also the 

insights from the theory, conceptual model and the proposition as presented in the former 

chapters. This will be described under the title of ‘discussion regarding aspect X’.   

4.3.1. Aspect 1: Design for IE structure  

In traditional organizational theory the subject of design is one of the cornerstones throughout the 

literature (Jones, 2010). Design is hereby formally defined as ‘the process by which managers 

select and manage aspects of structure and culture so an organization can control the activities 

necessary to achieve its goals’ (Jones, 2010). Off course, one can ask to what extent decision 

makers can exert control regarding the organisational structures since there is no single optimal 

choice and there also aspects on which managers cannot exert control. However, what is more 

important is that the question of organisational choices (design) also apply to innovation 

ecosystems. Nevertheless, even at the level of a single firm there are many challenges to 

overcome in making choices regarding design. More specifically, according to Jones (2010), 

there continuously exists a tension in balancing  centralization and decentralization, 

differentiation and integration, standardization and mutual adjustment (Jones, 2010).  

 

In the following section it will become clear that these sort of tensions also apply to the 

innovation ecosystem environment, in which making choices becomes even more complex. For 

instance, next it will be seen that the strength of the leadership seems to negatively influence the 

attractiveness of the IE for entrepreneurs. Thus, as in the theory regarding organisation, as well as 

in the papers, the view that design is a matter of balancing options is also supported on the 

ecosystem level.  Thus, design whether it is on firm or ecosystem level, is not a matter of 

‘whether’ and ‘or’ but to what extent this or/and that?  

 

An important side remark, is that there are also opinions which contend that the emergence of 

IE’s are unique, which may imply that the options for choices are very restricted (Thomas & 



56 

 

Autio, 2013). However, this needs more research. Yet another study assumed that IE’s/BE’s 

cannot be constructed by man-made decisions alone, they are also a product of a ‘long 

evolutionary process’, to a certain extent (Zahra & Nambisan, 2012). Further research is needed 

to what extent these decisions are restricted.  

 

Thus, in this section the emphasis will not be on the creation of IE’s, but rather on the options 

(and related consequences) regarding established IE’s, which can be subject of change or 

manipulated by managers.  

 

4.3.1.1 General findings regarding design 
The design category includes 9 articles (table 14) which focus on modularity inside IE’s. Baldwin 

et. al provide the core theoretical foundations of modularity for the design of innovation 

ecosystems. Research which assumed that the IE is modular and/or provide insights regarding 

modularity as an organizational form are included in the appendix (appendix B). Almost 1/3 of 

the articles do mention modularity as the (essential) organizational form of IE’s. Other articles 

discuss openness and leadership, their different conceptions and consequences for the IE. The 

progress made in this area is especially in the case of modularity, leadership and openness inside 

a IE platform. Not earlier was modularity assessed as an essential characteristic of IE’s and what 

the consequences of modularity for the IE can be. Other aspects, which were leadership and 

openness showed that established assumptions regarding IE’s are contested. The established 

theory proposed a ‘semi-open’ platform with a keystone type of leadership. Research initially 

shows that there exists a continuum from totally open platform, to a closed platform. And also 

from a harsh leadership (dominator) to  a totally open platform. Second, it also shows what the 

pro and cons of several options on this continuum is, from which it can be concluded that there is 

a trade-off between the different design options.  

 
Table 14 Citations for Adner (2012) and Adner & Kapoor (2010), categorized in Design 

 

 

 

 

 

 

 

1. Design (‘architecture of IE’) 

Authors Focus (subjects) Added value(s) regarding IE working 

definition.  

(Baldwin, 2012) (Baldwin & Henkel, 

2011) (Gawer & Cusumano, 2014) 

(West & Wood, 2013) (Robertson, 

Casali, & Jacobson, 2012) (Gawer & 

Cusumano, 2014) (Makinen, Seppanen, 

& Ortt, 2013) (Luo, 2014 ) (Furr & 

Snow, 2014) (Autio & Thomas, 2013) 

Platforms, Modularity,  

Degree of openness, 

Leadership 

Choices regarding design, such as to what 

extent the IE is modular, open to outsiders 

and what the different types of leadership are 

now topics which are now central issues of 

discussion. In the theory it was merely 

assumed that a semi-open structure was the 

most healthy design feature for instance, now 

it appears that each choice has certain pros 

and cons which need to be taken into 

account.  Moreover, another interesting new 

insights is the relevancy of platform research 

for IE research.  
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The empirical data which are used throughout the studies are mentioned below:  

 
Table 15 Dataset papers for Design 

Authors: Design Dataset  

(Baldwin, 2012) Theoretical  

(Baldwin & Henkel, 2011) Multiple case studies 

(Iansiti & Levien, 2004) Multiple cases (book) 

(Gawer & Cusumano, 2014) Case study: Intel 

(West & Wood, 2013) Case study: Symbian 

(Robertson, Casali, & Jacobson, 2012) Theoretical  

(Makinen, Seppanen, & Ortt, 2013) Theoretical  

(Luo, 2014 ) Quantitative analysis 

(Furr & Snow, 2014) Automobile fuel delivery system,  (n = 41374), 1978 - 

1992. U.S. Environmental Protection (EPA) 

(Thomas & Autio, 2013) Theoretical 

 

4.3.1.2 Discussion regarding design.  

Design and/or architecture according to Iansiti and Levien (2004) refers to how firms draw 

boundaries between technologies, products and organizations (Iansiti & Levien, 2004). The type 

of architecture which is associated with good health is described by the keystone archetype as 

explained in chapter 2. In this description, the keystone network possesses a leader (which is also 

a hub) which is characterized by an high degree of centrality, owns the core component and yet 

owns a very small amount of the total IE.  

The propositions based on this archetype were formulated as follows:  

 

P1.a: The platform of the IE should be a ‘semi-open’ in which the core component is owned by a 

(single) leader and other components can be outsources to more specialized firms, such as niche 

firms. 

P1.b: A well performing (healthy) IE has a so-named keystone leader 

 

Besides the above-mentioned feature, it became evident that the literature provided another 

important aspects of design, which is modularity. Although modularity was often assumed in the 

IE theories as presented in chapter two, there was not yet any explicit focus what this modularity 

exactly means and how important it is. Therefore, the insights regarding modularity will also be 

added to this section.  

 

Regarding the propositions there is no general view, whereas some articles affirm the proposed 

keystone model, other scholars provide some critical remarks regarding the properties can be 

assessed as keystone properties.  

 

Other issues related to design, which are also mentioned  inside the literature, but are not the core 

issues are for example: 1) the distribution of property rights 2) the supply of human resources 3) 

activities across firms and many more aspects should organised in such a way that it is 

advantageous for the IE as well as firms or other types or participants/actors (Baldwin, 2012).     

 

The insights retrieved from the paper database (in the light of the propositions) will be presented 

next.  
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Platform definition  

In the first place, Iansiti and Levien (2004) defines platforms as a ‘set of solutions to problems 

made available to the members of the ecosystem’ (Iansiti & Levien, 2004, p. 148). Based on this 

platform, other IE members which are specialized in certain (marginal) area of the IE, become 

integrated (Iansiti & Levien, 2004). The most important aspects which distinguishes these 

platforms from other business networks, is that the value of the platform (and IE) increases  

linearly with the number of IE members which become integrated inside the IE (Iansiti & Levien, 

2004).  At this point, Gawer & Cusumano (2014) affirm  this perspective and contend that 

platforms distinguish themselves from other types of organisations/networks because they are 

often defined by so-named ‘network effects’. This is indeed the same mechanism as explained 

above; the more people adopt the platform, the more valuable the platforms then becomes to the 

entire platform (owners and users) (Gawer & Cusumano, 2014). An example through which 

network effects enhance value is that this increase or growth, often also translates into a “growing 

access to the network and a growing set of complementary innovations” (Gawer & Cusumano, 

2014). How does a platform practically function  inside the IE? As well as the theory and the 

papers affirm that platforms constitutes the core component of the IE, which facilitates 

transactions between the different firms inside the IE (Adner & Kapoor, 2010) (Gawer & 

Cusumano, 2014) (Makinen, Seppanen, & Ortt, 2013). Thus, this implies that the firm (which is 

often the keystone) which owns this platform is also the leader of the IE. Another important issue 

is competition of platforms. It is false to state that competition is eliminated because everyone 

cooperates with each other. Competition still takes place, but on another level. Namely, Mäkinen 

et. al (2013) point also out that the platform approach is changing the competitive landscape 

which is shifting from competition between firms to competition between business and 

innovation ecosystems (Makinen, Seppanen, & Ortt, 2013). Iansiti and Levien (2004) also 

emphasize that healthy IE’s compete with individual competitors, thus firms do not pursue 

keystone strategies for altruistic reasons to enhance their own benefits; competition does not 

disappear, it shifts to a different level (Iansiti & Levien, 2004, p. 103). In sum, throughout theory 

and the papers platforms are basically defined as core components which are owned by IE leaders 

(Keystones) and constitute the most important medium which mediates transaction between firms 

and are characterized by network effects.    

  

Based on the papers, it seems that especially two aspects of the platforms appear to be important. 

These are the questions of to what extent should the IE platform be open (and/or modularly 

organised)? Second, to what extent there should the platform leader control the assets 

(components) of the IE (which is also regarded as hierarchy).  

 

Platform design: Openness, Leadership and Modularity  

 

a. Openness 

In chapter 2, it was mentioned that Iansiti and Levien (2004) affirm that the platform should be 

semi-open. This implies that a leader (Keystone/hub) should control the core-component, 

whereas the lower segments of the platforms are open to other IE members. Zahra and 

Nambisan(2012) define keystone networks as ‘orchestral networks’ in which keystones function 

as  orchestra leaders, guiding partner firms which are all specialised in different ‘instruments’ 

(Zahra & Nambisan, 2012). 

  

Regarding the discussion of openness, West & Wood (2013) affirm that one of the most 

important issues regarding platforms is that to what degree it should be open (especially vertical 

integration) (West & Wood, 2013). The two options which they provide are as follows: first, the 

platforms leaders produces the entire platform in isolation or second, the platform leader only 

produces the core-segment, which they label as ‘open innovation’(one should ask, to what extent 
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is open innovation, really open?) (West & Wood, 2013). Another option, which is a ‘free’ core 

segment without any leaders is proposed by Baldwin (2012). Thus, these view can be put on a 

continuum from: free core segment, ‘closed’ core segment, and a closed platform. Another 

method proposed by Gawer and Cusumano (2014), which also focuses on the openness of 

platforms proposes the following dichotomy of design; they classify platforms in two categories 

which are either high on vertical integration or low. Yet, another distinction is made between 

internal and external platforms. An internal platform operates at product or company level  

(including suppliers), whereas the external platform operates on (multi-)industry level. The 

internal platform is defined as the “assets organized in a common structure from which a 

company can efficiently develop and produce a stream of derivative products” (Gawer & 

Cusumano, 2014, p. 418). The external platform is defined as: “products, services, or 

technologies that are similar in some ways to the former but provide the foundation upon which 

outside firms (organized as a “business ecosystem”) can develop their own complementary 

products, technologies, or services” (Gawer & Cusumano, 2014, p. 418). Thus, in comparison, 

external platforms are more open to other firm and do possess a degree of modularity (Gawer & 

Cusumano, 2014). As a design rule there should be no master-designer but an open modular 

system which allows innovators to join and develop complementary products (Gawer & 

Cusumano, 2014). This should eventually lead to the generation of network effects which do not 

only benefit a single company but the entire platform (and IE) as a whole (Gawer & Cusumano, 

2014).  

  

Thus, it can be concluded that the extent of openness is discussed throughout the literature in 

several ways. Even though they are defined slightly differently, most typologies coincide with 

theory. For instance, ‘open innovation’ by West and Wood (2013) is defined as the situation in 

which a firm owns and produces the core segment. This coincides with the view of the Keystone, 

which owns the core-segment and outsources the lower segments. Even though it is labelled as 

‘open  innovation’, it is off course the question to what extent open? Based on the fact that the 

core segment is owned by one party, makes is already not totally open. In contrast, a ‘real’ open 

platform is proposed by Baldwin (2012) as a network in which the core component is free and is 

not owned by any company. The so-named external platform proposed by Gawer and Cusumano 

(2014) also states that this type of platform is characterized by the fact that there is no master-

designer or core-component owner. Some scholars discuss openness by the extent of vertical 

integration. This also refers to the question of to what extent the core-component owner should 

control the platform.  

  

In sum, the most important aspect of the openness discussion in these papers is concerning the 

ownership of the (core-) components. Related to this last issue, next leadership (ownership) and 

modularity (relation between components) will be discussed.  

   

b. Leadership  

It is mentioned that the extent of control of the leader is a very important aspect for the IE. Even 

though the theory proposed a ‘strong leader’ which owns the core-component, literature insights 

proof that there is no straightforward answer. Namely, there exists a certain tension field of 

having a strong leader versus other aspects of the IE, which will be explained next. First the 

insights which support the view of Iansiti and Levien (2004) (or even opt for a more stronger 

leader) will be provided, afterwards the insights which provide arguments against a strong leader 

will be shown.  

 

First, West & Wood (2013) affirm in their research that a strong leader is needed in order to 

control and reinvest the revenues inside the ecosystem (West & Wood, 2013). In their research, 

they defined ‘open innovation’ as network in which a firm owns a core-component and allows 
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third party firms to join and provide specialized components. This resembles the keystone 

network definition in many ways. However, West and Wood (2013) even contend that this ‘open 

innovation’ approach possesses much inherent problems with platform leadership and even that 

the leader may not be strong enough in such a network. This weak leadership may one of the core 

issues that caused the downfall of the Symbian OS (which was a very successful mobile phone 

OS between 2002 and 2010).  

  

In sharp contrast to this view, research conducted by Baldwin et. al. affirms that the core-

component should be ‘free’ and with no leader. The two design principles which he presents is 

that “the ability to attract problem solvers (innovators) is inversely proportional to the number of 

for-profit owners of the core components” (Baldwin, 2012). Thus, the less owners of the core-

component, the better it would be for the health of the IE (health was among others defined by the 

ability to create niche, and attract niche firms). He also contends that “a free core will attract 

more investment by distributed innovators than a proprietary” (Baldwin, 2012). The theory on 

which these principles are based on, will be explained in the following sections. Again, another 

research, conducted by Luo (2014) finds also support that too much hierarchy or a too strong 

leadership inside an IE can obstruct the evolvability of the IE. The hierarchy in this context refers 

to the degree to which transaction flows from upstream to downstream (Luo, 2014 ) and the 

evolvability is defined as “the capacity of an IE to engage in technology transitions or 

substitutions, which alters the combination of interdependent technologies designed by different 

firms, and evolve to a new state” (Luo, 2014 ). Moreover, another disadvantage of too much 

hierarchy and concentration is that it can discourage new firms for joining the IE. This was also 

mentioned by Baldwin (2012) in the design principles (Leten, Belderbos, & Bart, 2010).  

  

In sum, it can be concluded that there are strong opinions in favour and against ‘strong’ 

leadership (figure 15). Scholars which favour strong leadership, base their arguments on the fact 

that only proper leaders can re-invest guide the IE to an healthy state (West & Wood, 2013). 

Iansiti and Levien (2004) also funded their arguments on the fact that keystone leader can 

enhance IE health by creating niche domains, enhancing the robustness of the network, and 

enhancing productivity. However, a too strong leadership may at the same time discourage 

entrants from joining the IE, obstruct the evolvability (which also may lead to a collapse) and that 

a ‘free core’ simply may attract more investors. Off course, it cannot be said which option is 

optimal, rather these insights show that there is a tension and a trade-off regarding leadership. 

However, what can be said is based on the assumption that platforms enjoy ‘network effects’. 

Namely, it was assumed that the ‘more people adopt the platform, the more valuable the 

platforms then becomes to the entire platform’. Then, based on this rule it could be more 

advantageous to opt for a more ‘open’ network in which there is no strong leadership and a low 

centrality instead of a more closed one.  
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Figure 15 Pro and cons of ‘strong’ leadership (high centrality in IE). Source: author 

Having discussed the effects of openness and leadership, there still rests one subject which was 

not explicitly focused much upon. Although the IE by definition assumes a certain amount of 

modularity in its organisation, it is not clear what this exactly means and to what extent 

modularity can be embraced.  

  

Platform or IE success was formerly already defined in strategy by a proper strategy which takes 

into account the co-innovator and complementor risks (Adner & Kapoor, 2010) and an health 

assessment (robustness, productivity and niche creations) (Iansiti & Levien, 2004). Besides these 

elements, West and Wood (2013) also contend that platform success hinges also on the ability of 

establishing an architecture which facilitates complementary assets and allows ‘reuse’ between 

the different parties (moreover, they also defined ‘niche creation’ or as they defined it: the 

constant supply of third party complementors as a critical success factor) (West & Wood, 2013).  

  

The constellation which allows ‘reuse’ and facilitates complementary assets is the so-named 

modularity structure. Baldwin (2012)  proposes modularity as a basic structure of organization 

and according to Baldwin & Henkel (2011) distributed innovation is made possible through the 

modularity of the underlying process and/or product (Baldwin & Henkel, 2011). Robertson et. al. 

(2012) affirm modularity as a strategy to economise on absorptive capacity and knowledge 

acquisition (Robertson, Casali, & Jacobson, 2012).  

In sum, modularity enables distributed innovations and allows value creation and sharing its 

relation to IE is not explored thoroughly yet, which will be done next. 

 

c. Modularity  

The first question which needs to answered is ‘what is modularity exactly?’. Modularity can 

basically be explained as the ability of firms to create non-overlapping, exclusive bodies of 

knowledge (Baldwin & Henkel, 2011). Why modularity is necessary can be explained by two 

reasons which are internal and external. Internal reasons are regarding the operational issues 

inside the IE, and external are the changing contexts in which (networked) business is organised. 

The internal importance of modularity is translated as its function of ‘enabling distributed 

innovation’, as Baldwin et. al. stated earlier. Modularity hereby requires a set of shared design 

rules based on which the firms can operate together, in a different (but complementary) way 

(Baldwin & Henkel, 2011). In the case of innovation ecosystem this often refers to the platforms 

which is been discussed earlier. The external importance can be seen through the change in 

context in which business takes place. In the introduction it was already mentioned that business 

now takes in networked economies, therefore there is a shift from the view of a focal firm which 

innovations in isolation to a networked organisation in which distributed innovation takes places 

-Reinvestment in IE 
(West&Wood, 2013) 

- Create niche 
(Iansiti&Levien,2004) 

-Enhance productivity 

(Iansiti&Levien,2004) 

-Guarantee robustness 

(Iansiti&Levien,2004) 

-Reduced evolvability 
(Luo,2014) 

-Less attractive for entrants 
(Baldwin,2012) 

-Reduced overall value 
(network effects principle)  
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simultaneously. The latter phenomenon is coined as the ‘new organization design problem’ 

(Baldwin, 2012).  

  

Second, what is distributed innovation which is enabled by modularity exactly? Distributed 

innovation is made possible be a division of labour. In this division of labour each component 

(which is compatible with the other components), is developed separately and combined in a 

black box (Robertson, Casali, & Jacobson, 2012). 

  

Third, the pros and cons of having a modular design are diverse and trade-off is necessary. One 

important (financial) benefit, according to Robertson et. al (2012), of maintaining a modular 

design, is that the system can incorporate components which need to be updated (or innovated) at 

different rates of times. For instance, if a product exists of one complex product, than the total 

product has to be changed in the second version. However, if a product exist of modular 

components, than one can be selective of which component to change or not, which can save a 

reasonable amount of money. Older components still can function in new designs (Robertson, 

Casali, & Jacobson, 2012) ,which will be regarded as hybrid technology, in the following 

sections. Namely, in the technology section (chapter 3.8) it will become clear that modularity 

enables firms to defend itself from ‘creative destruction’ by implementing new components in 

‘old’ technology. This does not only save investments but also provides learning effects, because 

they are able to learn about the new technology and reduce risks regarding uncertainty (Furr & 

Snow, 2014). Another cost saving benefit comes with the fact that there are different firms which 

are each specialized in a certain domain or component. Therefore, the platform leader or 

Keystone does not have to “search, possess, and process costly information” but they can delegate 

these tasks to other component developers (Robertson, Casali, & Jacobson, 2012). Some of the 

disadvantages of a modular design are summed up as follows: a perfect modular system is often 

impossible to achieve in practice (Robertson, Casali, & Jacobson, 2012). Another issue is that 

modular systems may be easily replicated and copied compared to other interdependent, complex 

systems. Moreover, modularity may only foster incremental innovation while constraining other 

types of innovation (Gawer & Cusumano, 2014).   

  

Finally, what are the design principles of a modular IE ? As mentioned before, Baldwin (2012) 

provided two important design principles, which are:  

 

1) The ability to attract problem solvers (innovators) is inversely proportional to the number of 

for-profit owners of the core components.  

2) A free core will attract more investment by distributed innovators than a proprietary 

  

The first design rule basically implies that innovators are less attracted to IE where the core assets 

or components are owned by a few people and there is a high centrality inside the network. For 

this purpose Baldwin (2012) assumes that the technical system exists basically of two aspects 

which are A) modules and B) rules. The rules, such as standards, exert power of how the modules 

are produced and modules are present in the finished product (Baldwin, 2012). Furthermore, a 

component can be C) core (essential for functioning) or D) optional (interchangeable), this leads 

to the assumption that ‘without a core component an optional component has no value, while in 

the presence of the core it does’. How than should value be divided ? If there are N core 

components with different owners, each owner can claim 1/(N+1) of the components value. The 

owner of the optional component gets the residual. The value which is provided for the optional 

components owners decreases in a following fashion as the number of owners increases with 1:  

0.5, 0.33, 0,25, 0.20.. etcetera. Therefore the first design rule implies that the less the number of 

owners, the more external innovators the Innovation Ecosystem will attract. However, when the 

core is free (no fees involved) the external innovators can capture the value they produce without 
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dividing, thus a free core will also attract more innovators. The consequences of modularity for 

value creation will be discussed later in section 4.6 (value creation).  

 

4.3.1.3. Section summary  

Before introducing the insights from the literature database, the insights (or assumptions) from 

the (established) theory as mentioned in chapter 2, will be summed up. The keystone model, 

which was proposed the design for an healthy IE, ‘prescribed’ several design features for the IE 

platform. First of all, the keystone model contend that the IE should be semi-open, which means 

that the keystone leaders should own the core component while outsourcing the lower segments 

of the IE. Thus, it could also be concluded that there should a robust leader, which is responsible 

for the overall health of the IE. However, since the keystone model proposes a design in which 

the components are divided in ‘core component’ and interchangeable components, it also assumes 

that the IE is modular to a certain extent.  

  

Further insights from the literature, regarding these issues will be explained next. The literature 

has shed a light on the design features as proposed by the keystone model.  

Especially three elements, as mentioned above, seemed to be important, which were: the degree 

of openness of the platform (open versus closed), the extent of harsh leadership (no leader, versus 

dominating leadership) and the extent of modularity (complex versus modular).  

  

Each of these elements have various design options which are continuous between two extremes 

and have also a different impact on the overall performance (or health). For example, in the case 

of modularity the IE is often not totally modular or complex, but is something in between. In this 

section, the pros and cons of these various design options regarding these elements have been 

discussed as follows:    

  

First, regarding openness and leadership, the literature provided several pros and cons regarding 

the extent of openness on IE performance. Thus, it can also be concluded that there is no single 

answer to whether the platforms should be open or closed. Namely, while some authors contend 

that the platform should be entirely open with no leadership at all, others state that the lack of a 

strong leader could cause a collapse of the IE. Arguments for an open IE are, among others, that 

an open IE will attract more innovators (niche creation) and a (harsh) leadership can reduce the 

so-named evolvability of the IE.  

  

Second, another issue which was not assessed thoroughly is the subject of modular organization 

of the IE. Namely, modularity seems to be one of the most important IE property since most 

definitions of the IE implicitly assume that the IE is modularly organized without discussing the 

modularity, its various extent and its influence on the overall IE performance into much detail.  

 

In sum, the literature shed light to the assumptions made by the established theory by contesting 

the assumption that ‘semi-openness’ and a ‘strong leadership’ should be the standard. Another 

contribution was that the literature provides more insight regarding the ‘silent’ assumption of the 

former IE definitions regarding its modular construction. 

In the following sections it will become clear that many of these issues are also important for 

other IE aspects. Namely, the topic of leadership will again become important when discussing 

entrepreneurship & value creation, and modularity seems again very crucial for technology.   
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4.3.2. Aspect 2: Relationships inside IE’s  

Based on a comparison between traditional theory and IE theory it appeared firms are bounded 

together via a ‘shared fate’, which implies they not only work against each other (competition) 

but also work with each other in order to create value creation (co-evolution, co-innovation, co-

adoption). The concept of health also showed that the action of firms has an impact on the overall 

IE, which again translated back to the firm again. Thus relationships form an important bond in 

which firms cling together in order to survive. Based on these insights the following proposition 

was formulated:  

 

P2: The relationship (co-innnovation, co-adoption) between firms is not only identified as 

competitive but they also embody different types of collaborative roles relative to each other 

(leader, follower etc.).  

 

Even though relationships form the cornerstone of the IE theories and they can be assessed as one 

of the aspects which make the IE distinct from traditional theory, there are not yet many research 

conducted regarding relationships inside ecosystemic business environment. The existing 

research will first be described in general and in the section which follows, the insights of these 

papers will be presented.  

 

4.3.2.1 General findings regarding relationship 

The articles which are categorized in relationship, focus solely on the nature of relationships in IE 

and what the different incentives are. Formerly relationship between firms were merely assessed 

as a ‘given’, in this section the focus delves deeper. There is yet much ambiguity regarding what 

drives firm to cooperate with each other, aside from the traditional cost-benefit options. Research 

shows that there are also non-financial incentives and that the matter of partnership inside an IE is 

yet complicated. Thus, the topic of relationship in IE is still in it’s a very early phase, therefore 

there is not much articles dedicated to this topic.  

 
Table 16 Citations for Adner (2012) and Adner & Kapoor (2010), categorized in Relationship 

 
The empirical data which are used throughout the studies are mentioned below:  

 
Table 17 Dataset papers for Relationship 

Author(s) Dataset 

(Boudreau & Jeppesen, 2014) Multiplayer game industry 2002-2004 

(Kapoor, 2013) Semiconductor industry  

 

 

 

 

2. Relationship 

Authors Focus  Added value(s) IE 

(Kapoor, 2013) (Boudreau & Jeppesen, 

2014) 

Co-innovation The nature of relationships of 

complementors, and types of incentives to 

cooperate 
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4.3.2.2 Discussion regarding relationship.  

The performance of firms which are embedded in complex, large business networks,  is heavily 

depended on each other (Iansiti & Levien, 2004, p. 41). The ability to create value in IE’s is 

depending on complementary firms (Kapoor, 2013). However, the firms do not only collaborate, 

they also compete with each other and these complex relationships moreover also change the 

nature of risks and the chances of failure (Adner R. , 2012, p. 38). In order to show the different 

nature of risk in IE, Adner (2012) presents in a hypothetical situation, that when an innovation is 

based on 4 separate modules of innovations from different firms and each module has the 

probability of success which is 85% for each, then the resulting success rate become the 

multiplication of the four chances, which is (0,85^4) 52% in total. Therefore the subject of the 

nature of relationships is also a focus of research in the IE literature.  

  

The articles in the dataset focus on what the incentives of participating complementary partners 

are. It seems that partners not only respond to regular sales incentives but also to other 

‘immaterial’ incentives such as reputation. Thus, even when complementors are unpaid they seem 

to respond to platforms and get attracted by them (Boudreau & Jeppesen, 2014). However, in 

which different possible ways complementors do collaborate then ?According to Kapoor (2013), 

it seems that sharing knowledge (on R&D and markets) and aligning the products the 

complementors jointly produce, seem to be the key drivers of value creation (Kapoor, 2013). It 

also seems that the intensity of the relationships changes depending on the departments inside the 

firms, which manage the relationships. If the relationships are managed through dedicated 

organizational units, the relationships are much more intensive than when its organized by the 

engineering (low intensity) or marketing department (moderate) (Kapoor, 2013).  

 

Section summary  

The most important insights provided by this section are the non-financial and non-material 

incentives for partners to cooperate with the focal firm or keystone. It seems that the reasons why 

firms choose to cooperate are even more complex.  

 

4.3.3. Aspect 3: Measurement in ecosystem context 

The aspect of measurement has been assessed in numerous ways at it could be derived from 

chapter two. Whereas Adner et. al attempted to model the IE in a schematic representation, Iansiti 

& Levien developed three measures in order to assess the health of the IE/BE. In both cases, the 

research regarding measurement inside IE’s could be assumed to be new, but yet as an important 

feature regarding IE research. Therefore the following proposition was formulated:  

 

P3.a: The IE can be modeled by the means of a value blueprint 

P3.b: The IE can be assessed by metrics such as robustness, productivity and niche creation 

 

First, the general findigs regarding measurement will be described and in the section that follows 

the insights from the papers will be discussed. Here it will become evident that although the 

subject of measurement in IE environments, is also in a very early phase, there are yet new 

insights which can feed in the existing knowledge base of  IE theories. But first the general 

findings regarding measurement.  

 

4.3.3.1 General findings regarding measurement 

The articles categorized in measurement attempt to develop new measures for modeling, 

analyzing and eventually making predictions based on the IE. Formerly there were already clues 

presented by Adner et. al. in how the IE can be represented schematically and how strategy 

decisions can be made based on this representation. Iansiti and Levien proposed health metrics 
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(productivity, niche creation and robustness) which can provide more insights in the overall IE 

performance (health). However, there is still a need for a (dynamic) measure which can assess 

change and aid managers in adapting the IE accordingly. Research offered a new measure which 

can be developed to a measure to assess change (the so named clock speed measure).  However, 

this topic is also in a very early stadium of research. Even though the present research provides 

some insights in how the IE can be modelled or quantified, there is no ‘dominant design’ for 

quantifying and/or modeling the IE.  

 
Table 18 Citations for Adner (2012) amd Adner & Kapoor (2010), categorized in Measurement 

 
The empirical data which are used throughout the studies are mentioned below: 

 
Table 19 Dataset papers for Measurement 

Authors: Measurement Model/Concept Dataset / Case study 

(Adner R. , 2012) Value blueprint  

(Battistella, Colucci, De Toni, & 

Nonino, 2013) 

MOBENA Telecom  Italia 

(Makinen & Dedehayir, 2013) Clockspeed measures PC Gaming Ecosystem 

 

4.3.3.2 discussion regarding measurement  

Formal measurement methods for the IE are not yet developed inside the theory.  Although 

several studies provided some insights about how the IE looks like as a model, there are not yet 

qualitative or quantitative tools which measure and enable comparing change inside an IE. The 

insights provided by the literature vary from proposing a comprehensive model for assessing the 

structure and flux in an IE (MOBENA) (Battistella, Colucci, De Toni, & Nonino, 2013), to 

measuring change in IE’s (Makinen & Dedehayir, Business Ecosystems' Evolution - An 

Ecosystem Clockspeed perspective, 2013).  

 

First of all, the value blueprint of Adner (2012) proposes the following steps in order to construct 

a value blueprint. These are, identify: 1)  the end-customer 2) own project/technology 3) 

suppliers, 4)  intermediaries, 5) complementors, 6) risks 7) solutions for possible risks and finally 

8) update the blueprint on regular basis. Basically this approach is designed for focal firms which 

can assess their direct relationships and the risks involved. However, the oversight may become 

lost when analysing total industries because the network can become so much dense, that the 

graphical representation of the IE may not sufficient enough to base important decisions on.  

  

Batistella et. al (2013) proposes a four phase model which exists of the following steps: 1) 

identifying and defining the IE elements (actors, technologies etc.), 2) graphical IE 

representations, 3) IE analysis (revenues etc.), 4) IE evolution (future scenario’s), which overlap 

at some point on conceptual level. Both approaches have in common that they explicitly search 

and identify direct players and elements involved in the IE of a firm, opt for graphical 

3. Measurement 

Authors Focus  Added value(s) IE 

(Battistella, Colucci, De Toni, & 

Nonino, 2013) (Makinen & Dedehayir, 

2013) (Miller, 2013) 

Change assessment, 

scenario assessment  

 

Quantitative measures for IE 
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representation and place the emphasis and the dynamic nature of the IE (thus the need for a 

regular update of the representation).  

  

Makinen and Dedehayir propose so-named clockspeed measures in order to assess technological 

changes in (dynamic) IE/BE
12

 environments for firms. These measures assess industry change by 

comparing the rates of change in the industry’s technology and organizational capability and can 

aid in synchronizing different aspects of an IE/BE (Makinen & Dedehayir, 2013). The insight that 

these measures are valuable because they assess the changes in sub-industries in IE’s or BE’s 

compared to the speed of change in other interdependent sub-industries. More specifically, these 

measures assess how much time it takes for a deficient subsystem to attain the performance level 

of other, more advances, subsystems of industries (Makinen & Dedehayir, 2013). When this 

change is not accurately organized, than the overall performance of the system may decrease. At 

this point Makinen and Dedehayir (2013) build further on the notion of risk related to time of 

entry in the IE as proposed by Adner (2012). Adner (2012) places the emphasis on the importance 

of assessing co-innovation risks related among other to time, and provides an example of the 

telecom industry in which he shows how important timing is. Namely, in this example he 

explains how the first 3G device introduced to the consumer market failed because there was not 

yet installed base of complementary goods of co-innovators which reduced the overall value of 

the product in isolation (Adner R. , 2012, p. 43). 

 

Section summary  

The theory offered insights in how to visualize the IE, how they are linked in between, and also 

how their health can be assessed on different metrics (productivity, robustness, niche creation). 

These metrics are again defined into more concrete metrics which are for instance delivery of 

innovations and growth of firm variety. However, the literature offers another measure which 

assesses the rate of change inside an IE. By doing this, is explicitly focuses on sub-industries 

inside the IE and how change affects them, and what kind of effect this has on the overall IE 

performance. This could therefore be another indicator for ‘health’.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
12

 in order to prevent confusion, it needs to be mentioned that Makinen and Dedehayir name the generic 

scheme of IE as proposed by Adner and Kapoor (2010), a BE. Which, thus, in this context represents the 

exact same framework.   
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4.3.4. Aspect 4: Entrepreneurship in IE context 

In the former section it could be seen that the subject of relationship was assessed as an important 

aspect in IE theory, but throughout literature there was net yet much research. In the case of the 

entrepreneurship it is exactly the other way around. Namely, there is not yet much focus on 

entrepreneurs inside the IE theory, even though it is regarded as one of the core aspects of health 

by Ianiti and Levien (2004). Therefore, the following proposition was formulated: 

 

P4: IE entrants or entrepreneurs are typically niche firms and are important for maintaining IE 

health. 

 

The insights derived from the literature database showed that entrepreneur could embody 

numerous different roles besides niche, and moreover there were also much more insights offered 

which were not yet mentioned before. These will be presented after the general findings regarding 

entrepreneurship in the paper database is presented next:  

 

4.3.4.1. General findings regarding entrepreneurship 

Despite the acknowledge importance of niche creation and variation inside the IE,  throughout the 

established theory there was not much focus on entrepreneurship. In contrast, the literature 

database showed a certain attention for research regarding entrepreneurship in the IE. These 

papers deepened the insights by among other offering more types of roles for the entrepreneur, 

but also the effect of the type of IE on the entrepreneur. However, it also needs to be mentioned 

that the entrepreneur research is also linked to platform research, this is no surprise since 

platforms were identified as an important factor for design of the IE (transactions inside IE are 

often assessed via a platform perspective). Moreover, the research also showed how 

entrepreneurship is also linked to design (defined in terms of leadership, openness and  

modularity).  

 
Table 20 Citations for Adner (2012) amd Adner & Kapoor (2010), categorized in Entrepreneurship 

 
The empirical data which are used throughout the studies are mentioned below: 

 

Table 21 Dataset of papers for Entrepreneurship 

Authors Dataset  

(Garud, Gehman, & Giuliani , 2014) Theoretical 

(Baldwin, 2010) Theoretical 

(Best, 2014) Multiple cases 

(Zahra & Nambisan, 2012) Theoretical 

4. Entrepreneurship 

Authors Focus  Added value(s) IE 

(Garud, Gehman, & Giuliani , 2014) 

(Baldwin, 2010) (Best, 2014) (Zahra & 

Nambisan, 2011) (Zahra & Nambisan, 

2012) (Nambisan & Baron, 2012) 

(Leten, Belderbos, & Bart, 2010) 

(Kapoor & Furr, 2013) (Cenamor, 

Usero, & Fernandez, 2013) 

Interaction IE & 

entrepreneur. 

Leadership & 

entrepreneurship. Roles 

of the entrepreneur. 

Entrepreneurial 

research.  

Entrepreneurship in an IE is exposed to 

specific dynamics which are viewed from the 

IE perspective. Insights about the interplay 

between the IE and the entrepreneur, offer 

new insights about the IE.  
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(Zahra & Nambisan, 2011) Theoretical 

(Nambisan & Baron, 2012) theoretical 

(Leten, Belderbos & Looy, 2010) Patent citations 

 

4.3.4.2. discussion regarding entrepreneurship  

In the theory section it was mentioned that new firms (or entrepreneurs) possess a crucial role for 

the health of the IE, by operating as niche firms (Iansiti & Levien, 2004). They maintain health by 

providing ‘meaningful variation’ as defined by Iansiti and Levien (2004). The tasks which are 

identified as most important therefore are: producing innovations(1), leverage capabilities of the 

keystone firms(2) and specialize in unique capabilities(3) (Iansiti & Levien, 2004). Other 

characteristics were that they also constitute the bulk of the firms inside the IE (Iansiti & Levien, 

2004). From the perspective of the niche firms Iansiti and Levien (2004) strategy could be 

formulated in two main ways, which is tight coupling versus loose coupling. Firms which are 

tightly coupled are characterized by an high amount of information exchange and collaborate 

intensively. In contrast, firms which are loosely coupled do not necessarily needs much 

information input from partners, and are more focused on their own capabilities.  Both strategies 

have pros and cons, namely tightly coupled collaborations are typically more efficient in 

producing innovations because there is an intensive information exchange between firms which 

narrowly collaborate. However, this means also that there are high switching costs involved for 

the niche firms; a niche firm is highly depended on the keystone player. On the other side, loose 

coupling means that the niche firms does not exclusively and intensively collaborate with one 

firm and is more flexible. This may be less efficient than the close collaborations, but provides 

the niche firms with an high amount of authority. So far the insights from the theory which 

explained the crucial function of niche firms for IE health and the strategies they could pursue. 

The insights regarding this subject will be provided next. 

  

Throughout the literature there are several insights identified which can feed in the current 

accumulated knowledge and challenge some of its assumptions. But before doing so, based on the 

literature it will be first explained why entrepreneurship in an IE context needs special attention. 

It seems that entrepreneurship is much different in the context of an IE than entrepreneurs in 

different market settings (Nambisan & Baron, 2012). Namely, entrepreneurs have to deal with 

different, specific, challenges while operating in a different environment compared to other 

entrepreneurs (Moore, 1993) (Zahra & Nambisan, 2011). More research accumulated in this 

section shows three important issues, which also interact with each other or discussion points 

about entrepreneurship and its function inside an IE. These issues as follows: 

 

a.   Additional roles which entrepreneurs can embody besides –niche- 

b. The influence of the IE on the (role of the) entrepreneur 

c. The potential tensions between keystone and niche/entrepreneurs 

d. Perspective of entrepreneurial research 

 

a. Additional roles which entrepreneurs can embody besides –niche- 

In the keystone model it was assumed there was one leader (the keystone, which owns the central 

hub and is the most powerful actor). Other actors were mostly niche firms, which is relatively 

marginally positioned, specializes in a specific component, and is responsible for leveraging 

product and capabilities for the keystone player (Iansiti & Levien, 2004).  

However, this assumes that each entrepreneur who enters the IE is automatically counted as a 

niche player.  However, throughout the literature there are more roles identified which can be 

embodied by the entrepreneur (which is thus not by definition a ‘niche player’). First, Zahra and 

Nambisan (2011) identify three types of roles for entrepreneurs, which are: breeders, feeders and 
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niche players. The breeders are mainly responsible for bringing radical knowledge into the IE and 

even may alter the IE based on these radical innovations. The feeders are specialized in 

converting a new technology or information into the commercialization of an innovation. Finally, 

the niche players, as they were also defined by Iansiti and Levien (2004) are firms which are 

specialized in a very specific component in the IE and often produce complementary components 

for keystones.  

 

Thus whereas Iansiti and Levien (2004) identified task such as innovating, leveraging capabilities 

and specialization as the main task of the niche player, Zahra and Nambisan (2011) assign these 

task to different types of entrepreneurs. Another unique role is identified by Baldwin (2010), 

which introduces a strategy or role for IE entrepreneurs based on specific architectural knowledge 

regarding the IE. Namely, according to Baldwin (2010) an entrepreneur can make us of his  

knowledge regarding bottlenecks in an IE and his ideas for re-modularization (changing the 

modular structure of the IE) (Baldwin, 2010). This strategy is unique based on the fact that an 

entrepreneur does not only has to undertake expensive and risky R&D to become involved in the 

IE, but can also rely on his specific knowledge regarding the architecture of the IE, which can 

enhance the health of the IE.  

 

b. The influence of the IE on the (role of the) entrepreneur 

Another important aspect which is not dealt with yet, is the influence of the IE on the 

entrepreneurial activities inside the IE. Namely, Zahra and Nambisan (2012) identify four types 

of IE’s which each offer different opportunities (and restrictions) for entrepreneurs. Therefore, it 

also depends on the type of IE what the opportunities for the entrepreneur are. However, some 

aspects of these typologies have much in common with the typology offered by Iansiti and Levien 

(2004). Zahra and Nambisan identify the following IE’s: The orchestra model (which is similar to 

the keystone IE), creative bazaar (dominator strategies), jam central (independent entities, such as 

the niche players as identified by Iansiti and Levien (2004)) and finally the MOD station which 

only applies minor modifications in existing IE’s (Zahra & Nambisan, 2012).  Moreover, Zahra 

and Nambisan(2012) have also studied and made a list of opportunities related to these types of 

IE.  

 

c. The potential tensions between keystone and niche/entrepreneurs.  

Third, probably the most important observation which has not been identified in the theory yet, is 

that there exists a tension between the entrepreneurs and the platform leaders. In the ‘Design’ 

section it was already explained that research shows that a strong leadership can have aversive 

effects on the attractiveness of the IE, from the point of view of entrepreneurs (Leten, Belderbos, 

& Bart, 2010). Here it seems that this there are more tensions between leaders and entrepreneurs 

which will be explained next.  

 

Theory affirms that niche firms should produce meaningful variation’ as defined by Iansiti and 

Levien (2004). They can do this by innovating, leverage capabilities of the keystone firms and 

specialize in unique capabilities for instance (Iansiti & Levien, 2004). Some scholars state that the 

entrepreneurs even have to pursue differentiation in order to enhance health, in situations when 

the IE health declines (Moore, 1993) (Zahra & Nambisan, 2011).   

  

However, Zahra and Nambisan (2011) question to what extent an entrepreneur is able to discover, 

create value and opportunities, which are regarded as crucial entrepreneurial activities (Zahra & 

Nambisan, 2011) (Garud, Gehman, & Giuliani , 2014) (Nambisan & Baron, 2012), by adhering to 

the standards and rules set forth platform leader. Namely, it seems that entrepreneurs in IE often 

have to adhere to the rules and guidelines as set forth by a platform leader (Zahra & Nambisan, 

2011) (Nambisan & Baron, 2012). Besides adhering to rules there is another problem which may 



71 

 

manifest when the platform leaders (incumbents), intend to reduce their dependency on third 

parties and niche players by vertical integration (Zahra & Nambisan, 2011). Therefore it can be 

concluded that is crucial to view niche players and/or entrepreneurs also from their own 

perspective, instead focusing only what the main task of them should be from the point of view of 

the IE as a whole and the platform leader. Namely, as shown, there could be conflicting goals 

between the entrepreneur and the platform leader.  

  

In sum, based on these tensions between the platform leader and the entrepreneur, the most 

important challenges for the entrepreneurs to overcome are according to Nambisan and Baron 

(2012): 1. managing diverse goals at the same time and second, 2. recognizing innovation and 

growth opportunities (Nambisan & Baron, 2012).  

 

d. Perspective of entrepreneurial research 

Last insights is concerning the perspective of entrepreneurial research. Prior research on 

entrepreneurial innovation confirms that there are two perspectives, namely an agent-centred 

perspective and a context-centred perspective (Garud, Gehman, & Giuliani , 2014). The agent 

centred perspective focuses on entrepreneurs (or firms) which are often assessed independently 

from their ‘exogenous’ environment. The context perspective, in contrast, focuses on nations, 

regions and industries (Garud, Gehman, & Giuliani , 2014). Garud et. al. (2014) contend in their 

research that prior research did either underemphasized the importance of context or took it as a 

given. More recent developments have attempted to bring together these two perspectives, 

because they are  not mutually exclusive but rather related to each other and do co-emerge 

(Garud, Gehman, & Giuliani , 2014).  At this point, Garud et. al (2014) contributes to research by 

providing a new approach for understanding entrepreneurial innovation, which is the narrative 

perspective and this especially draws attention to the fact that entrepreneurs are not just passive 

actors which take the environment as a given, but are actively operating in it. Similar to Garud et. 

al, Adner (2012) also emphasized the importance of time (as an aspect of environment) in an IE, 

for the introduction of innovation.  

  

In sum, research emphasizes the importance of an interactive approach for strategy-making for 

niche firms, which not only focuses on the focal firm itself or the environment, but assesses the 

interaction between those two aspects.   

  

Finally, other research focuses on the drivers of entrants depended on the venture type. Kapoor 

and Furr (2013) conclude that start-up ventures are more like to trade off the availability of 

complementary assets for superior technical performance, while firms which want to leverage 

pre-entry capabilities do otherwise (Kapoor & Furr, 2013). Other studies focus solely on the 

contextual factors in geographical settings (Best, 2014).  

 

Section summary  

In the established theory the role of the entrepreneur remained rather ambiguous. From the 

perspective of the keystone model, the entrepreneur (defined as niche) serves as an important 

actor for maintaining health (by providing ‘meaningful variation’). However, there are several 

issues which are highlighted by the literature.  

  

First, in this setting it can be asked to what extent the entrepreneur is free to embark on 

opportunities and make discoveries, since it has to adhere to the explicit and implicit rules of the 

keystone. Therefore the degree of freedom is related to the extent that leadership is strong inside 

the IE (as explained by design). Scholars pointed out that a too strong leadership also means that 

entrepreneurs become restricted and have to adhere to rules which can impede their future 

actions. Yet another research even contends that the centrality of the leadership is inversely 
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related to the attractiveness of the platform to entrepreneurs; “the ability to attract problem 

solvers (innovators) is inversely proportional to the number of for-profit owners of the core 

components” (Baldwin, 2012). Therefore it can be concluded that there exists a tension field 

between the interests of the entrepreneur and the IE (leader).  

  

Second, the insights from the literature also showed that the entrepreneur does not have to merely 

serve as niche but can also embody different types of roles, as explained above. The classification 

as a ‘niche’ which implies that they are specialized in a very specific component, however 

research showed that they can embody various roles besides just niche. Namely, they can also act 

as breeders, feeders or even as actors which are not directly involved in producing specific 

components but provide solutions towards architectural (design) problems regarding the IE.  

  

Third, the entrepreneur in the established theory assessed the niche from the point of view of the 

IE (“what does it contribute to the IE”), but in the literature also brings forward that the 

entrepreneur can be assessed from different perspectives. For instance, it showed that different 

types of IE’s influence very much the opportunities for the entrepreneur. Therefore, research 

regarding the entrepreneur should not only be focused on the agent (by taking the environment as 

an exogenous variable) nor only on the environment itself (such as focusing only on the IE), but 

both should be viewed from the interaction which exists between them. 
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4.3.5. Aspect 5: Technology and innovations in complex IE environment.  

The aspect of technology and/or innovation was identified as one of the core aspects which 

distinguished IE theory from traditional theory, since through focusing on innovation the 

interdependencies between firms became evident. Moreover, it was also identified that 

technology, defined as operating leverages, formed one of the core fundaments for among other 

value creation. Based on these insights the following proposition was formulated:  

 

P5: An (healthy) IE maintains operating leverages (provided by the platform leader) which 

connects the firms. 

 

The insights derived from the literature dataset focused upon technology from two distinct angles, 

which is ‘knowledge’ and ‘technology substitution’. Especially in the case of technology 

substitution, it becomes evident that technology plays an important role in defined relationships 

among firms. These insights will be presented, after introducing the general findings.  

 

4.3.5.1 General findings regarding technology 

Throughout the established theory, there was not much focus on technology as a complex and 

distributed entity inside the IE. The literature showed how technology is also linked to design, in 

which modularity appeared as an important factor for technology substitution or innovation. 

Moreover, the articles assessed technology from a broad perspective, which also includes 

knowledge (especially search processes categorized as exploration and exploitation) as a form or 

knowledge.  
Table 22 Citations for Adner (2012) amd Adner & Kapoor (2010), categorized in Technology 

 
The empirical data which are used throughout the studies are mentioned below: 
Table 23 Dataset of papers for Technology (knowledge)  

Study Data set  

(Vagnani, 2012) 274 firms, 1989-2004 

Source: S&P’s 500 index, 1989. 

(Ranganathan & 

Rosenkopf, 2013) 

14 year voting behaviour of firms, source: INCITS. 

(Espallardo, Perez, & 

Lopez, 2011) 

201 firms,  

Source: INFORMA D&B. 

(Dahlander & 

Piezunka, 2014) 

922 organizations responses to 105,127 crowdsourced suggestions. 

 

5. Technology 

Authors Focus  Added value(s) IE 

(Vagnani, 2012) (Ranganathan & 

Rosenkopf, 2013) (Espallardo, Perez, & 

Lopez, 2011) (Dahlander & Piezunka, 

2014) (Zeppini, Frenken, & Kupers, 

2014) (Makinen, Kanniainen, & 

Dedehayir, 2013) (Adner & Kapoor, 

2014 ) (Furr & Snow, 2014) (Ethiraj & 

Posen, 2014) (Tushman, O' Reilly, & 

Harreld, 2013) (König, Kammerlander, 

& Enders, 2012) (Miller, 2013) 

Technology 

substitution,  

Search processes: 

exploration/exploitation 

The design of the IE (modularity) has direct 

influence technology and innovation and the 

different search processes for technology 

seem to alter the performance of the IE.  

 

Thus there is an interplay between 

technology and (other aspects) of the IE, 

which makes technology a relevant topic for 

the IE.  
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Table 24 Dataset of papers for Technology (technology substitution) 

Study Dataset 

(Zeppini, Frenken, & Kupers, Thresholds models of 

technological transitions., 2014) 

Theoretical 

(Makinen, Kanniainen, & Dedehayir, 2013) PC game industry (1995 -2008) 

(Adner & Kapoor, 2014 ) Semiconductor industry 1972-2009 

(Adner & Snow, 2010) Automobile fuel delivery systems, n = 4374, 

between 1978-1992 & NBER patent data. 

(Ethiraj & Posen, Do product architectures affect 

innovation productivity in complex product systems 

?, 2014) 

Patent data, PC component industries, 109 firms, 

between 1979-1998 

(Tushman, O' Reilly, & Harreld, 2013) IBM 1998,1999.  

(König, Kammerlander, & Enders, 2012) Theoretical 

(Miller, 2013) Case studies 

 

4.3.5.2 Discussion regarding technology 

Despite the fact that the IE evolves around innovations and technology, there is not yet a 

thorough insight about what technology exactly constitutes (physical or tacit, such as 

information) and how it interacts with the IE. Until now it is merely assessed as a given, whereas 

there are several insights provided by new research, which can feed in the IE frameworks. In the 

dataset of papers it seems that two subjects appear to be important which are 1. technology 

defined as knowledge and 2. technology substitution. Each of these topics and their relation to the 

IE framework will be explained next.  

 

a. Knowledge 

Technology or innovations are often the result of  search processes for (new) knowledge which 

can take several forms. The form of search process eventually influences the way firms innovate. 

In research search processes are often divided in two categories, which are: exploitation  

(incremental innovation) versus exploration (radical innovation). Often these two processes also 

compete for the same scarce resources (Vagnani, 2012).  But how are these typologies defined? 

Exploration is described as a search process which opts for new regions (technology domains) 

which are not thought about before (Nelson & Winter, 1982, p. 156). Therefore, in order to 

produce radical innovations firms often have to engage in explorative processes. On the other 

hand, the search process of exploitation focuses merely on research areas (or technologies) which 

are in line with the existing core technologies of the firms and are therefore often associated with 

incremental change (El-Sayed, 2007, p. 74). The question to what extent firms should engage in 

exploration and/or exploitation activities when searching/developing new technology have been 

the subject of a vast amount of research (Vagnani, 2012). Research shows that this difference 

between these search processes can influence firms at several levels which will be explained next.  

 

First of all, firms which engage in exploration activities seems to experience a positive 

contribution to their long-run firm performance (Vagnani, 2012). This effect becomes even more 

stronger when the interdependencies become more extensive or are characterized by rapid 

changes (Vagnani, 2012), such as in an IE context. However, it needs to be mentioned that 

excessive exploration activities can enhance the risks of failures because exploration activities 

typically involve more risks than exploitative processes (Vagnani, 2012). This research focused 

on the effect of the different search processes on firm performance as an output. Other research 

focuses on how different types of knowledge affect these search processes at the input side.  
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Accordingly, Espallardo et. al. show how specific types of knowledge influences exploration and 

exploitation based innovations (Espallardo, Perez, & Lopez, 2011). Namely, knowledge which 

flows from the distributors to focal firms which engage in organisational change seems to 

(positively) significantly influence exploitation-based innovations (Espallardo, Perez, & Lopez, 

2011). Another type of knowledge are learning effects flowing from collaboration with 

distributors (“how to collaborate with distributors”), which also influences the exploitation-based 

innovations significantly and positively (Espallardo, Perez, & Lopez, 2011). In the case of 

exploration-based innovations, only the second type of knowledge seems to matter. The effect of 

exploration and exploitation on performance is also different; while exploration enhances two 

types of performance indicators (open systems performance and rational goal performance), the 

exploitation enhances one (only open systems performance).  

   

Yet, another research shows how exploitation and exploration influence the behaviour of firms in 

a different way. Ranganathan and Rosenkopf (2013) affirm that firms which are embedded in so-

named exploitation networks are more likely to oppose standards (such as dominant designs), 

while firms embedded in exploration networks are more likely to vote for a standard design 

(Ranganathan & Rosenkopf, 2013). Despite the fact that standards are needed for reducing 

technological uncertainty and avoiding standards wars which costs a lot of resources, these 

standards also benefit some firms more than the others depending on their search processes 

(Ranganathan & Rosenkopf, 2013). This situation becomes more complicated when firms are 

located in both networks. Firms which are embedded in both networks show that the positioning 

in exploration networks moderates the effect of the position in the exploitation network. This 

shows that the positioning of firms at the periphery of the exploitation networks are most likely to 

vote against standards.  

    

Besides exploitation and exploration there is another search process which is mentioned 

throughout the literature, which is crowd sourcing. Crowd sourcing is defined as the ‘distant 

search by soliciting suggestions from crowds of external contributors’ (Dahlander & Piezunka, 

2014, p. 3). The crowd sourcing process therefore can be seen as a specific example of the 

exploration process. Firms reach out to external contributors, outside their firm boundaries, to 

incorporate new knowledge in their business (Dahlander & Piezunka, 2014). From the crowd 

sourcing research it becomes clear that despite the wide focus, the attention of the firms is often 

centred on familiar information (Dahlander & Piezunka, 2014). Thus, they filter out suggestions 

that capture distant knowledge (Dahlander & Piezunka, 2014), which eventually narrow the focus 

of the firms. Therefore it can be concluded that it is also important to assess the effectiveness of 

exploration activities in the future.  

  

In sum, it can be concluded that there is no comprehensive view or common ground regarding 

how knowledge flows, proceeds and creates value inside an IE. Yet, there is a growing amount of 

attention inside research which, among others, concentrates on the role of explorative and 

exploitative research. The insight accumulated inside the context of this research are as follows. 

First, based on research it seems that exploration typically leads to more beneficial consequences 

(based on long run performance and performance indicators, as mentioned above) but involves 

also much more risks. Other research shows that different types of knowledge flowing in from 

business partners result in different consequences, based on whether the firm engages in 

exploration or exploitation type of research. Again, other insights showed that these search 

processes influences the behaviour of firms in a distinctive way. Finally, in general it can be 

concluded that different forms of knowledge gathering and processing based on the network in 

which firms operates, have different outcomes.   

  



76 

 

b. Technology Substitution 

The second category in this section, is the subject of technology substitution (or change). In the 

theory, technology change has been regarded as one of the drivers of an healthy IE, for which the 

niche players were mainly responsible for (Iansiti & Levien, 2004). Even though the tasks of a 

niche player are clearly described (delivering ‘meaningful variation’ etcetera), it has yet to be 

discovered what technology (change) itself exactly constitutes inside the context of the IE. In the 

section of Design it was already stated that architecture or design is concerned with how firms 

draw boundaries between technology. However, when viewed from the perspective of 

technology, it will become clear that technology itself also influences architecture. This will 

become clear at the end of this section.  

  

Based on research, it can be concluded that the general tendency in technology substitution 

research is that existing firms respond very rigidly to technology discontinuities which will 

eventually make them disappear (Furr & Snow, 2014). But what is technology substitution 

exactly? The process of technology transition from old to new technology is a complex 

phenomenon, which can be studied from numerous scientific principles and methods 

(quantitative/qualitative). For instance, Zeppini et. al. (2014) present in their study an overview of 

(quantitative) threshold models and categorize them into seven main models. These models 

(which are named respectively hyperselection, adoption, coordination game, informational 

cascades, co-evolution, percolation and social influence) explain which factors trigger 

technological transitions (Zeppini, Frenken, & Kupers, 2014). Moreover, these models are crucial 

for technology transition research since many scholars build further on these ‘core models’. For 

instance Makinen et. al. build further on the adoption model of transition, which explains 

transition by mechanisms of ‘increasing returns to adoption’ (Makinen, Kanniainen, & 

Dedehayir, 2013). Hereby, Makinen et. al. add to the existing model of adoption that mimetic 

behaviour (copying) also reinforces the adoption mechanism.  

   

Having introduced technology substitution in general, how can it be assessed inside an IE? 

Therefore, Adner and Kapoor (2014) define technology inside the IE context twofold, namely: 

“as-developed” and “as-used” (Adner & Kapoor, 2014 ). The first definition focuses on 

components and product architecture, while the second definition takes complements which users 

integrate into account (Adner & Kapoor, 2014 ). It is no surprise that this distinction resembles 

the typology of keystone platforms (Iansiti & Levien, 2004) which were divided in a ‘core 

platform’ owned by an hub and ‘components’ delivered by niche players, since technology and 

architecture are assumed to be related, as it will become clear later in this section. After having 

defined technology twofold, technology transition is assessed as the competition made between 

old and new technology and the pace of technology transition hereby is defined as the outcome of 

the struggle between the new and (extension opportunities of the) old technology (Adner & 

Kapoor, 2014 ).  

  

Other research shows that technology, besides ‘old’ and ‘new’ also possesses a grey area in 

between. Namely, incumbents sometimes manage to adapt to the changing environment by 

adding new features(components) to old technologies, this process results in so-named 

intergenerational hybrid technologies (Furr & Snow, 2014). Formerly, these hybrids were 

associated with organisational inertia (or technological lock-in), which means that firms cannot 

adapt to the changing technologic environment by introducing new technologies. But more recent 

research shows that these hybrids also have beneficial consequences. Furr and Snow (2014) found 

support for the positive link between hybrid technology and learning effects. Namely, hybrid 

technologies enable incumbents to learn about the new technology, before embracing new risky 

technologies (this effect is defined as spill forwards effects) which have an uncertain future (Furr 

& Snow, 2014). Thus, hybrid technologies make it easier for firms to stretch time before 
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switching to new technologies, or decide whether to switch to a new technology. Furr and Snow 

(2014) contend that embracing a technology too early may fail due to bottlenecks inside the IE or 

the market may not be mature enough for instance (Furr & Snow, 2014).  

Formerly, Adner (2012) also emphasized the importance of timing of market entry, as explained 

in section 3.5.  

 

Having decomposed technology in old, new and hybrid it is important to mention that hybrid 

technologies can only be enabled by a modular system (Furr & Snow, 2014). Namely, a modular 

architecture enables old technology to adapt to changing environments by implementing ‘new’ 

components. Also the definition of technology as defined by Adner and Kapoor (2014) which 

decomposes technology in “as-developed” and “as-used”, requires modularity since technology is 

decomposed in architecture and components. Baldwin and Henkel (2011) already stated that 

distributed innovation is enabled by “the modularity of the underlying process or product” 

(Baldwin & Henkel, 2011). Therefore it can be concluded that the (modular) nature of technology 

is also an important factor of ‘Design’.  

  

Moreover, having decomposed technology in core component and component, Ethiraj and Posen 

(2014) show, based on patent citation data, how information flows regarding (product) design 

between firms influence profitability of innovations. Namely, when design information flows 

from a focal firm (core component) to other firms, then the focal firm exerts a strong influence on 

other firms (Ethiraj & Posen, 2014). In contrast, whenever a focal firm becomes more depended 

on information flows about design from third parties (components), then the range of profitable 

innovation choices becomes reduced for the focal firm (Ethiraj & Posen, 2014). Thus the returns 

to component innovations merely depended on the directions of information flows in the product 

architecture.    

  

Finally, other research focus merely on factors which disrupt technology change in case study 

settings. For instance, Miller (2013) shows in the context of sustainable energy technologies, that 

the reason by big oil companies did not yet embraced solar energy on a large scale is due to the 

following factors: 1) culture, 2) personnel which lacks experience, 3) costs, 4) short term focus 

and finally,  5) no clearly defined aim.    

 There are also studies which focus on the management aspect of technology change. For 

instance, Tushman et. al (2013) propose punctuated change led by the senior management team 

instead of reactive change (Tushman, O' Reilly, & Harreld, 2013). Yet other scholars highlight 

the ‘human’ aspects of technical change. For example, König et. al (2012) affirm that the family 

of shareholders influences the adoption process of innovations by incumbents in two important 

manners which distinguish them from other firms. First, the vision is much more based on long 

term and  second, non -economic values are also exert and influence on choices (König, 

Kammerlander, & Enders, 2012). 

   

In sum, it can be concluded that the topic of technology transition is in an early phase. However, 

from the accumulated insights inside this section the following issues seems to be important. 

First, technology transition can be explained in many ways (qualitative and quantitative), and 

more specifically inside an IE context, technology transition can also be explained as a struggle 

between old and new technology. Other research also shows that old and new technology are not 

mutually exclusive and can even be combined in so-named ‘hybrid technologies’ which have 

several advantageous effects. Second, another important insight is that technology is directly 

connected to the earlier defined ‘Design’ aspect in section 3.4. For instance, modularity as an 

architectural feature, enables hybrid technology and therefore also the pace of technology 

transition.  
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Section summary 

Even though the IE revolves around an innovation, there is not much focus technology as an 

entity inside the IE. Technology inside the IE requires a different perspective due to its complex 

nature. Namely, technology is not only the product produced by a fragmented and complex core-

component and components relationship, but it also involves knowledge flows throughout the IE. 

Second, the organization of technology inside the IE also involves a fragmented type of product 

development, which relies on to a modular approach to different extents (as also discussed in the  

topic of design). Especially in the assessment of technology substitution, this type or organization 

seems to become important to understand.  

  

First, throughout the IE different types of knowledge and information flows in different shapes, 

tacit and physical. Research as presented in this section focuses among other on what the effects 

of different types of knowledge on the IE are. For instance, what kind of effect does the different 

technology search processes (exploration, exploitation) have on the IE performance or health? 

Overall these are merely just initial insights, there is yet much research needed in how knowledge 

operates throughout the IE.  

  

Second, regarding technology substitution, literature highlights again the importance of 

modularity. Namely, modularity enables firms to embed new components to old technologies, 

which extent the durability and lifetime of the technologies of firms and prevents them from 

making costly risks (hybrid technology (Furr & Snow, 2014)). Thus, by focusing on technology, 

risks related to time as mentioned by Adner and Kapoor (2010) may also be taken into account.  

In the theory, these risks had to be overcome based on the production schedule of the partners. 

Therefore this insight may add provide new ways to reduce risks related to timing. 
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4.3.6. Aspect 6: Value creation by IE’s 

Value creation is identified as one of the core aspect regarding IE. Based on the IE theories it 

seemded that value creation was assessed to be depended on IE structure in Adner et. al’s work, 

whereas Iansiti and Levien (2004) affirmed that value creation occurs mainly through operating 

leverages (physical/intellectual –shared- assets). Therefore the proposition was formulated as 

follows:  

 

P6: Value creation depends on technology (defined as physical and intellectual assets) and IE 

structure, which can be defined as design. 

 

Throughout the literature, it appeared that the concept of value creation was yet in an early phase 

of research. However, from the existing research some new important insights were mentioned. 

These will be mentioned after presenting the general findings.  

 

4.3.6.1 General findings regarding Value creation 

Value creation in the established theory is often not straightforwardly defined. The literature 

assesses Value creation from the perspective of leadership and introduced a new type of 

leadership which can be beneficial for a fair value creation.  

 
Table 25 Citations for Adner (2012) amd Adner & Kapoor (2010), categorized in Value Creation 

 

4.3.6.2. Discussion regarding Value creation 

How firms can create value together is one of the key questions for understanding inter-firm 

dynamics (Ravasi, Rindova, & Dalpiaz, 2012). The theory offers several insights regarding value 

creation. Adner and Kapoor (2010) posits that value creation mainly depends on the complex 

interdependent structure of firms which can be visualized in so-named value blueprints, which 

map the dependencies between the (focal) firms (Adner R. , 2012). In contrast, Iansiti and Levien 

(2004), state that the (keystone) leaders are responsible for value creation (and sharing) inside the 

IE, by among  others creating operative leverages (which are physical and intellectuals assets) 

and supporting niche creation (Iansiti & Levien, 2004). However, the literature provides 

additional insights in how leadership can exert influence on value creation. The findings support 

that a leadership should assess value from the perspective of the IE, as a whole (as it was stated 

by Iansiti and Levien (2004)).  

 
a. Value creation by leadership 

How is value creation defined? Tantalo and Priem (2014) define value creation as “the sum of all 

the valuation estimates made by each of that system’s essential stakeholder groups for the 

multiple utilities they receive from participation in the system” (Tantalo & Priem, 2014). The 

stakeholders are hereby identified as “customers, employees, suppliers, shareholders, and the 

community plus other groups depending on the firm’s context (e.g., co-innovators as identified by 

6. Value creation 

Authors Focus  Added value(s) IE 

(Tantalo & Priem, 2014) (Davis & 

Eisenhardt, 2011) 

Leadership Value creation is viewed as a matter of 

leadership in the IE, which is also discussed 

in the design category. Thus leadership has 

also consequences for value creation 
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Adner & Kapoor (2010)). Thus, this definition proves that it is important to assess value from the 

point of view of different IE-members, which is in line with Iansiti and Leviens’(2004) notion of 

value creation.  

  

Having defined value creation, the question now is: ‘how leaders can create value for different 

stakeholders?’.  Based on the above mentioned researches, the so-named rotation leadership 

method which advocates an changing/altering decision control among the leaders (Davis & 

Eisenhardt, 2011), is a very significant aspect. This is necessary since, according to Davis and 

Eisenhardt (2011), dominating and consensus leadership processes are not very successful in 

creating innovation while  rotating leadership is associated with more innovation (Davis & 

Eisenhardt, 2011). This statement also shows that leadership as an aspect of ‘Design’ (section 

3.4.) is directly related to value creation. After all, there it was already stated that a too strong 

leadership may be associated with a reduced attractiveness for entrepreneurs, a low evolvability 

and overall a poor IE health, based on different papers. Therefore, the notion of rotating 

leadership also becomes relevant as an aspect of Design.  

  

But what is rotating leadership?  There are two distinct approaches proposed for value creation 

from the perspective of rotating leadership, which is the unweighted rotating-attention approach 

and the salience-weighted rotating attention approach (Tantalo & Priem, 2014). Basically, the 

main difference between these two approaches is the that the latter, in contrast to the first 

approach, assigns a value to the different stakeholders based on several stakeholder 

characteristics (such as relative power of the specific group and the urgency of the groups’ 

claims) (Tantalo & Priem, 2014).  

  

At this point, Tantalo and Priem (2014)  developed yet another strategy which they introduce as 

the so-named synergetic value creation method, in which an action should increase “different 

types of values for two or more essential stakeholder groups simultaneously, and “does not 

reduce the value already received by any other essential stakeholder group” (Tantalo & Priem, 

2014). More specifically, these scholars define the guidelines for creating value for all 

stakeholders guided by a leader are defined as follows: 1) increase utility of a stakeholder group 

without negatively affecting other stakeholders, 2) value can be increased when the leaders 

identify complentarities across two or more stakeholders, 3) based on the former two 

mechanisms, the synergy can also increase, when trust and commitment between firms also 

increases.  

 

b. Value capture (modularity) 

The relevance of modularity has already been discussed in the sections of Design and 

Technology. Namely, according to Baldwin and Henkel (2011) distributed innovation in 

networks such as the IE, is made possible by modularity. Modularity is also important for value 

capture, since it ca serve as a value capture mechanism when IP legislation is falling short 

according to Baldwin and Henkel (Baldwin & Henkel, 2011). But how should value be captured 

in these so-named open systems, in which the module (or core component) designer “has the right 

to withhold her design or the output based on her design from the principal” (Baldwin & Henkel, 

2011). Baldwin and Henkel (2011) contend that value capturing in open systems occurs as 

follows:  First, the platform leader can charge a fee for the use of the system design or core-

component of the platform. Second, the leader can purchase the product of the module designers. 

Third, the leader can sell a closed module which is essential for all the other open modules. In, 

sum it can be concluded that modularity also enables value capture inside an IE.  

   

In sum, based on the insights from the literature it seems that ‘Design’ is directly related to value 

creation and capture. Whereas a ‘rotating leadership’ enables value creation which takes into 
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account the interests of the (most important) stakeholders, modularity as a form or IE 

organisation enables value capturing by defining formal and clear rules of how value is being 

captured.  

 

Section summary 

Formerly value creation was merely seen as the result of a complex relationship inside the IE and 

the ability of the focal firm to overcome risks from partners (Adner & Kapoor, 2010). Another 

way of looking at value creation was that the keystones, which are present as hubs inside the 

network, are responsible for value creation by creating operating leverages for instance.  

 

However, the literature shows that value creation is for a large part also depended on leadership 

of the IE. Namely, they propose a specific type of leadership, which could enhance value creation 

for all participants of the collaboration network. Namely, they propose the so-named ‘rotating-

leadership’ method. This also implicates that the strong and robust leadership model provided by 

the theory, could be contested.  

Moreover, in the theory it was stated that the leader of the IE (keystone) is responsible for value 

capture and re-sharing the value which is created, throughout the IE. However, it is not mention 

how this should happen in practice. Based on the insights provided by Baldwin et. al, it could be 

stated that modularity is an important mechanism for enabling value capture.  

4.4. Chapter summary  

The quest of understanding the innovation ecosystem initiated by a thorough analysis of the 

developments regarding strategy in business research, which eventually led to the need for an 

innovation ecosystem due to the changed context of business (global, multi-industry, networked 

economy). Based on accumulated insights a working definition is formulated as follows: 

 

An Innovation Ecosystem extends the perspective on  single firms by viewing them inside their 

dynamic environment, which can be assessed as an ecosystem. The IE aims at depicting 

(measuring) specific (relevant) parts of this environment, which typically consists of multiple 

industries on the largest scale, and direct relationships with partners (complementors, co-

adopters but also entrepreneurs) on a lower scale. The transactions between these actors is 

enabled by the means of a (semi-open) platform design in which the shared complex technology 

encompasses a core component (owned by the focal firm or hub) and specialized components. 

Finally, IE performance success hinges on strategy which aims at improving the overall health of 

the IE by the means of value creation and sharing.   

 

Based on this working definition the theory provided a theoretical ‘lens’ through which a 

literature database could be assessed. Regarding this lens, the literature offered the following 

important insights which either a) deepen or b) widen the IE framework.  

 

 

 

 

 

 

 

 

 

 

 

 



82 

 

The offered insights are as follows:  

1) Discuss openness of the IE platform. There are arguments pro and against an semi-open 

model.  

2) Discuss the ‘strength’ of leadership. Besides influencing the general design and 

health/performance, the extent of strength influences is assumed to be negatively related 

to willingness to enter the IE by entrepreneurs and value creation (in which a different 

type of leadership was proposed, namely ‘rotating leadership’.  

3) More insight regarding entrepreneurs (other roles, dynamics between entrepreneur versus 

IE/platform leader) 

4) Based on the assessment in chapter 2, there was not much insight regarding the influence 

or even importance of modularity for the IE. The literature offered more insights 

modularity, which was also important for technology (substitution) and value creation 

(and sharing/capturing). 

5) Discuss the nature of the ties inside an IE, what are incentives ?  

6) The ‘clockspeed’ measure is proposed as a new measure for IE change, thereby also 

health/performance. 

7) Discuss and assess knowledge flows inside IE, research showed how different types of 

knowledge lead to different performance effects inside the IE. 

 

It is also worth mentioned that especially three subjects, which were ‘leadership’, ‘modularity’ 

and ‘openness’ became recurrent throughout several aspects (design, value creation etc.). This 

makes the that design and entrepreneurship, for instance, are fundamentally linked to each other. 

These insights also shine a light on the interactions between these different issues.  

4.5. Identified gaps/issues/problems regarding paper database  

In the next chapter the general shortcoming will be mentioned. However, in this section the 

specific shortcoming regarding the literature will be mentioned.  

 

In the former sections of this chapter six aspects are summarized and explained, based on the 

insights from the assembled paper database. As a finding regarding these aspects, it is also 

mentioned they (the aspects) seem to ‘meet’ each other at various levels. For instance, in the 

design theme it is mentioned that modularity, the degree of openness (or vertical integration) and 

leadership determinants are relevant. However, as mentioned, these specific determinants seemed 

to be relevant in more than one theme. For instance, the technology aspects also addressed the 

modularity theme, whereas value creation emphasized the importance of leadership.  

 

Based on the themes, in between the aspects, it can be hypothesized that there is a connection 

between the aspects. This relation is however not yet addressed inside the literature. For instance, 

one may ask how the decision of building or shaping a modular architecture/design in an IE, has 

an impact on (modular) technology. If the firms are organized in a modular way, than technology 

can also be divided in a (possibly openly accessible) modular core component and 

complementary components. Thus modularity as a determinants is assumed to connect these 

aspects. Thus the relation  between the themes such as design and technology is another issue 

which needs to be addressed.  

 

Another example of ‘connected aspects’ is the assumed relationship between entrepreneurship 

and value creation, which both address the importance of leadership. From the value creation 

theme perspective, the rotating leadership seems to be the most beneficial for enhancing 

performance, instead of the keystone leader as proposed in IE theory II (chapter 2.3). 

Entrepreneurs seems to be attracted to a network in which the centrality is low, this is also in 

sharp contrast with the keystone network fundaments.  
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This point forward another issue: the findings inside the literature which sometimes contradict but 

sometimes support the IE theories.  

 

Moreover, it was also mentioned that sometimes there are more than one themes inside a single 

aspect. For instance, in the case of the design aspect, it seems that modularity, leadership and the 

openness of the IE seems to be significant determinants. What is for example the effect of a harsh 

or strong leadership on the openness of the IE or the extent of modularity. Modularity inherently 

enhances the ability to open the IE due to the fact that complementors can focus or specialize on 

only one components. What does this than imply for the authority of the ‘strong’ leaders ? Or a 

more general question which can be asked is: what are the internal dynamics inside a single 

aspect?  

 

In sum, these important issues do not yet have any explanations inside the current research 

streams (as well as in the IE theories as in the literature). When comparing the different aspects 

and determinants, there are sometimes contradictory standpoints (regarding leadership as 

mentioned above for instance).  

 

Therefore, these aspects and their (interconnected) determinants have to be discussed and 

analyzed in a more comprehensive way. At this moment, it is hard to reconcile each and every 

valuable insight regarding the IE, divided in these different categories.   
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Chapter 5 – Conclusion, future research, limitations   

 
a. Conclusion 

The main aim of this thesis was to answer the main question: “Why does assessing company 

health performance requires an IE approach towards explaining the dynamics of innovation?”. 

And the aim of this thesis was: 1) provide a comprehensive literature review regarding the IE, 

based on an analysis of the ‘added value’ of the IE compared to traditional frameworks and 2) 

identifying the gaps in IE research which will contribute to future research, regarding IE’s. 

 

In  order to answer the main question, the sub questions were answered in which the traditional 

theory was assessed with the IE theories. From this analysis it became evident that there are six 

core aspects in which the IE contrasts the traditional theory. In short, these insights, or aspects 

especially seemed to be significant for assessing innovations. Namely, whereas traditional theory 

focuses solely on a single firm, which is positioned in an highly competitive environment, the IE 

theory showed that firms often not only harshly compete but also co-innovate, co-evolve, co-

adopt, co-create innovations in order to ‘survive’ and create value, through the lens of 

innovations.  

 

Thus, the IE theory contributes to the understanding of innovations, and innovations require a 

different vision such as the IE. This is especially significant for strategy formulation regarding for 

enhancing (overall) performance by innovation; whereas traditional theory seems to be ‘blind’ for 

aspects which become visible based on the IE theory. For instance, based on the insights from 

Adner et. al it could be concluded that when focusing on innovations, the interdependencies 

between partners and the risks involved with these interdependencies became apparent, which 

were ‘invisible’ before. Second, based on the insights from Moore (1993) and Iansiti and Levien 

(2004), it also become apparent that performance assessment of firms is intrinsically linked to the 

overall IE performance by their so-named ‘shared fate’, which also was not identified before for 

instance.  

  

Based on these new insights a comprehensive literature review was conducted in order to assess 

(‘test’) these insights of the theory in the literature. Based on this review, the insights regarding 

the aspects deepened (by identifying the determinants such as openness, modularity, leadership 

etc. for instance) and broadened (by assessing whether the insights from the literature contradict 

or support the findings of the IE theory). Additionally, for more detailed comments regarding the 

findings see also section 4.5.  

   

Finally, based on the overall insights and identified gaps, next general comments will be made 

regarding how IE theory can contribute to future research.  
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b. Further research 

There are three perspectives from which further research can proceed. The first perspective is 

derived from the comprehensive literature review in chapter 4, the second approach is from a 

higher perspective focusing on different research fields besides IE theory and the last topic 

introduces a very significant actor, which is not taken into account yet; the influence/role of the 

government inside IE’s.  

 

First, based on the comprehensive literature review it could be concluded that the six aspects 

which were identified as IE determinants, still need further research for numerous reasons.   

In the case of design (aspect 1), entrepreneurship (aspect 4), and technology (aspect 5) various 

insights which relate to the IE were derived. However, others aspects yet remain to be explored.  

Moreover, the shortcomings of the literature as identified in chapter 4.5. showed that between 

these aspects, but also inside these distinct aspects there are gaps. Namely, research shows that 

these aspects are somehow linked to each other and also inside each aspects there also seems to 

be several determinants which are again interlinked. Research has not approached these issues in 

a comprehensive way yet. Another reason why these aspects deserve more attention is that 

sometimes findings seems to contrast each other. For instance, some research supports central 

leadership whereas other research ‘proves’ that there should be no leaders at all. Off course, these 

results also depend on the perspective, namely in the case of entrepreneurs it seems that harsh 

leadership and concentrated power seems to fend off entrepreneurs. At the same time, other 

research shows that harsh leadership is necessary to create focus and long term vision inside the 

IE. Again, these trade-offs between the aspects are also not yet taken into account.  

 

Second, another topic of research may be the role of IE in the light of the transition studies and 

system innovation (and vice versa). The current IE does not explicitly focus on innovations on 

societal level whereas the health metaphor could be also used to study the transition to sustainable 

societies with green technologies for instance. Namely, health emphasizes the importance of the 

overall ‘performance’ in contrast to the monist view of traditional theory. At the same time, 

transition studies seems to not focus on the interdependencies among firms to such an extent and 

detail as the IE. For instance, when analysing the so-named path creation there is little distinction 

made between the different types of roles that an entrepreneur can embody inside its 

environment. Whereas the entrepreneur is often viewed as a source of ‘radical innovation’ or 

niche creation, from this research it also appeared that the entrepreneur can exist in many forms 

throughout the IE. Namely, an actor which seeks points of improvements inside the (modular) 

architecture of an IE, or the ‘system’ in the transition studies context, can also operate as an 

entrepreneur and provide valuable sources of change. In short, there seems to be a potential for 

the IE framework to add new insights to transition studies, which can also broaden the context of 

the IE to  a higher scale (namely not only business but also societal).  

 

Third, governments are often involved as a decisive actor for innovations. They can directly 

invest with subsidies, indirectly encourage investment in certain areas (such as the sustainability 

agenda) or regulate laws/formulate policy which, again, may encourage and foster innovations. 

Therefore it can be concluded they are an important actors inside the IE/BE, but until so far the 

main focus in these frameworks were on private sector without taking into account the impact of 
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the government and her many institutions through which it exerts an influence on business in 

general, and innovations  in particular. However, it also needs to be mentioned that the role of the 

government differs not only on macro (country-level) but also in micro (municipality) level. 

Whereas in some countries the government increasingly curbs public spending (on 

technology/innovations) others strive towards a more solid technology policy. Therefore future 

research should also assess the (dynamic) role of the government in the IE/BE context.  

 

Limitations  

The comparison between the different theories, in chapter two, was essentially made based on the 

major contrasts which apparently exists between the theories. However, when focusing more 

narrowly, it may be the case that there are more dimensions on which these theories contrast, 

overlap, or which they both do not focus upon. Namely, each theory or work consists of implicit 

and explicit assumptions which can be compared in a more detailed manner, depending on how 

detailed the future research questions will be.   

  

Finally, the comprehensive literature review assessed from two perspectives (the criteria 

mentioned in chapter four and the criteria for a good review, Appendix F). First, based on the first 

criteria from which papers were assembled, it became obvious that these criteria were too strict. 

For instance, it seemed that working papers also provided some valuable insights which are 

therefore also included in this research. Needless to mention that the validity of the research 

would benefit if there was more research conducted and published in widely known journals 

regarding IE. Second, based on the seven elements of a proper review article (Appendix F), the 

main issue could be that there are not a “sufficient” number of papers regarding the IE. However, 

the database was yet established by reviewing each and every article which seemed to be relevant 

for the IE/BE literature stream.  
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Appendix A – source(s) of paper database 

 

 
Figure 16 Sources of paper database, source: author

Article Citated in: 

(Baldwin, 2012) (Adner & Kapoor, 2010)

(Baldwin & Henkel, 2011) (Adner & Kapoor, 2010)

(Gawer & Cusumano, 2013) (Adner & Kapoor, 2010)

(West & Wood, 2013) (Adner & Kapoor, 2010) (Adner, 2012)

(Robertson, Casali, Jacobson, 2012) (Adner & Kapoor, 2010)

(Makinen, Seppanen, & Ortt, 2013) (Adner & Kapoor, 2010)

(Luo,2014) (Adner & Kapoor, 2010)

(Furr & Snow, 2014) (Adner & Kapoor, 2010) (Adner, 2012)

(Thomas & Autio, 2013) (Adner & Kapoor, 2010) (Adner, 2012)

(Battistella, Colucci, De Toni, & 

Nonino, 2013)
(Adner & Kapoor, 2010)

(Makinen & Dedehayir, 2013) (Adner & Kapoor, 2010) (Adner, 2012)

(Garud, Gehman, & Giuliani , 2014) (Adner & Kapoor, 2010)

(Baldwin, 2010) (Adner & Kapoor, 2010)

(Best, 2014) (Adner, 2012)

(Zahra & Nambisan, 2011) (Adner & Kapoor, 2010)

(Zahra & Nambisan, 2012) (Adner & Kapoor, 2010)

(Nambisan & Baron, 2012) (Adner & Kapoor, 2010)

(Leten, Belderbos & Looy, 2010) Found via external ways 

(Kapoor & Furr, 2013) (Adner & Kapoor, 2010) (Adner, 2012)

(Cenamor, Usero & Fernández, 2013) (Adner & Kapoor, 2010) 

(Vagnani, 2012) (Adner & Kapoor, 2010)

(Ranganathan & Rosenkopf, 2013) (Adner & Kapoor, 2010)

(Espallardo, Perez, & Lopez, 2011) (Adner & Kapoor, 2010)

(Dahlander & Piezunka, 2014) (Adner, 2012) 

(Zeppini, Frenken, & Kupers, 2014) (Adner, 2012) 

(Makinen, Kanniainen, & Dedehayir, 

2013)
(Adner & Kapoor, 2010)

(Adner & Kapoor, 2014 ) (Adner & Kapoor, 2010)

(Furr & Snow, 2010) (Adner & Kapoor, 2010) (Adner, 2012)

(Ethiraj & Posen, 2014) (Adner & Kapoor, 2010) (Adner, 2012)

(Tushman, O' Reilly, & Harreld, 2013) (Adner, 2012)

(König, Kammerlander, & Enders, 2012) (Adner & Kapoor, 2010) (Adner, 2012)

(Miller, 2013) (Adner, 2012) 

 (Tantalo & Priem, 2014) (Adner & Kapoor, 2010) (Adner, 2012)

(Davis & Eisenhardt, 2011) Via external ways 

(Kapoor, 2010) (Adner & Kapoor, 2010) (Adner, 2012)

(Boudrau &  Jeppesen, 2013) (Adner & Kapoor, 2010) 
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Appendix B – Overview identification of aspects/categories in papers 

 
Figure 17 

studies: 

A) Adner & 

Kapoor (2010) & 

Adner (2012)

B) Iansiti & Levien 

(2004) 
1) (Baldwin, 2012) 

2) (Baldwin & Henkel, 

2011) 

3) (Gawer & Cusumano, 

2014)
4) (West & Wood, 2013)

5) (Robertson, Casali, 

Jacobson, 2012)

IE perspective: Themes:

degree of 

openness
x

keystone leader is 

responsible for 

(attracting) new 

niche firms

open core open core open platform interface

not totally open, the lack 

of vertical integration and 

divided leadership may 

lead to failure. 

open innovation 

managed by modularity 

IE leadership x keystone leader No centrality x no master designer strong leadership x

modularity yes x yes yes yes yes 

yes , but absolute 

modularity is often 

impractical 

Measurement 
Measurment 

(method)
value blueprint health measures x x x x x

Entrepreneurship Challenges x

niche firms have 

to provide so-

named 

'meaningful 

variety'

x x x x x

Design
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Figure 18 

studies: 

6) (Makinen, 

Seppanen, & Ortt, 

2013)

7) (Luo,2014) 8) (Furr & Snow, 2014) 9) (Thomas & Autio, 2013)
10) (Battistella, Colucci, 

De Toni, & Nonino, 2013)
11) (Makinen & Dedehayir, 2013)

12) (Garud, Gehman, & 

Giuliani , 2014)

IE perspective: Themes:

degree of 

openness

open platforms, 

which also 

includes 

customers etc. 

complementary 

firms, no vertical 

hierarchy in IE 

x x x x

IE leadership x

no strong 

leadership: too 

much hierarchy in 

which an 

incumbent 

controle the IE 

and the firms are 

in rather fixed 

positions, harms 

evolvability and 

lowers the degree 

of innovation. 

x x x x

modularity x x

yes, implementing 

new components 

into old technology 

protects firms from 

creative destruction. 

assumption: business is 

modularized
x x

Measurement 
Measurment 

(method)
x x x

four stage model, 

representing IE and 

creating future scenario's

clockspeed measures

Entrepreneurship Challenges x x x x x x

perspective in research is 

often agend-based or 

context-based, there are 

already attempts to 

bridge te gap in between, 

the scholars take this a 

step further by proposing 

the narrative perspective. 

Design
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Figure 19 

 

 

 

studies: 
13) (Baldwin, 

2010) 
14) (Best, 2014)

15) (Zahra & 

Nambisan, 2011)

16) (Zahra & Nambisan, 

2012)
17 (Nambisan & Baron, 2012) 18) (Leten, Belderbos & Looy, 2010)

19) (Kapoor & Furr, 

2013) 

20) (Cenamor, 

Usero & 

Fernández, 2013)

IE perspective: Themes:

degree of 

openness
x

x x x x x x

IE leadership x

x x x x x x

modularity 
yes, modular 

system

x x x x x

Yes, platform as 

core component 

Measurement 
Measurment 

(method)
x

x x x x x x

Entrepreneurship Challenges

niche strategy 

for 

entrepreneurs 

based on 

architectural 

knowledge

strong platform 

leadership can inhibit 

the activities and 

opportunities of 

entrepreneurs 

Depedending on IE, there 

are different roles and 

strategies for the entrant 

to pursue. 

The interests of entrant and IE 

can be in conflict. Another 

challenge is recognizing 

opportuntities inside and 

outside the IE, simultaneously 

too much centrality and technology 

concentration has a negative effect 

on performance of new entrants 

and they are also less likely to enter 

these fields. Other factors which 

enhance their performance is 

technology relatedness between 

existing capabilities and new 

domain.  

Complementary 

asserts and 

opportunities are 

important entry 

choices for 

entrants,  niche 

entrants value the  

presence of high 

performance 

the availability of 

complemenary 

products and 

users, enhances 

platform adoption. 

Design
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Figure 20 

studies: 
21) (Vagnani, 

2012)

22) (Ranganathan & 

Rosenkopf, 2013)

23) (Espallardo, Perez, & 

Lopez, 2011)

24) (Dahlander 

& Piezunka, 

2014)

25) (Zeppini, Frenken, & 

Kupers, 2014)

26) (Makinen, 

Kanniainen, & 

Dedehayir, 2013)

27)  (Adner & Kapoor, 

2014 )
28) (Furr & Snow, 2010)

29) (Ethiraj & Posen, 

2014)

30) (Tushman, O' Reilly, & 

Harreld, 2013)

IE perspective: Themes:

Design modularity 

x x x x x x yes yes strong leadership 

Measurement 
Measurment 

(method)
x x x x x x x x x

Entrepreneurship Challenges x x x x x x x x

x

exploration / 

exploitation

Performance 

effects  = 

exploration: 

enhances 

performance 

in industries 

which are 

characterized 

by 1) high 

interdepeden

cy and 2) 

rapid changes

Behaviour effects =  firms 

engaged in exploitation 

networks oppose 

standards while firms in 

exploration networks vote 

in favour of standards. 

Performance effects =  

exploitation enhances the 

following performance 

indicators: open systems 

performance & rational 

goal performance, while 

exploitation only 

enhances open systems 

performance. Knowledge 

effects = knowledge how 

to collaborate with 

distributors benefits both 

exploration and 

exploitation based 

innovations, whereas 

knowledge aquistions 

from the distributors only 

benefits exploitation 

crowdsourcing 

in practice is 

seems not to 

work as 

intended, the 

focus remains 

too narrow. x x x x x x

substitution

x x x x seven threshold models

imitation seems to be 

a important proces in 

"co-innovation". 

Firms copy rather 

than innovate. 

In order to 

understand the pace 

of substitution, the 

extentions 

possibilities of the 

old technology and 

the challenges of the 

new technology have 

to be compared and 

hybrid technology can 

curb the risks of 

creative destruction 

and provide spillback 

and spill forward 

effects. 

knowledge flows 

determines the power 

of firms in IE. 

substitution initiated by top 

managers

Technology
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Figure 21 

studies: 

31) (König, 

Kammerlander, & 

Enders, 2012)

32) (Miller, 2013)
33)  (Tantalo & 

Priem, 2014)

34) (Davis & Eisenhardt, 

2011) 
35) (Kapoor, 2013) 

36) (Boudreau &  

Jeppesen,  2013)

IE perspective: Themes:

IE leadership x x x

No strong/dominant 

leadership, but rotating 

leadership, enhances 

innovative performances 

x x

exploration / 

exploitation
x x x x x x

substitution

influence family on 

substitution is mediated 

by  1) non economic 

values, 2) no short term 

vision

cultural factors 

and some more 

specific factors, 

can inhibit 

substitution

x x x x

Value Creation Leadership x x

Rotating leadership 

in order to 

optimise value 

creation in IE 

rotating leadership is more 

effective than 'dominant' 

leadership 

x x

Technology
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Appendix C - Overview of insights paper database 

Papers 1 t/m 4  

 
Figure 22 

#######

Added value (discussion about IE 

in general) 

Added value (discussion about 

leadership and roles). 

Article Title Journal # Citations (Googe scholar,11/06/2014)Main theme (category) related to IE Findings regarding theme Research Design Test results (if there is a model)Dataset Adner & Kapoor 2010, Adner 2012 Iansiti and Levien (2004)

(Baldwin, 2012)
Organization Design for Distributed 

Innovation

Harvard Business 

School

Design, Modularity. Baldwin (2012) 

proposes modularity as a way to 

organize firms in an IE/BE

Baldwin (2012) develops guidelines or design 

principles for an IE based on the definition of 

Technology as defined by W. Brain Arthur. These 

principles are: 1) The ability to attract problem 

solvers (innovators) is inversely proportional to the 

number of for-profit owners of the core 

components. 

2) A free core will attract more investment by 

distributed innovators than a proprietary

Theoretical NVT NVT

The IE as defined by Adner 

(2012) and Adner & Kapoor  

(2010) do not explictly describe 

how the architecture or design 

of an IE looks like, or can be 

assembled. The most important 

addition, is the notion of 

modularity in the IE literature. 

The exact role of architecture in 

an IE of the health of the IE, is 

unkown. 

(Baldwin & Henkel, 2011)

The Impact of Modularity on 

Intellectual Property and Value 

Appropriation.

Harvard Business 

School

Design, Modularity & Value 

creation/appropriation.  

Baldwin and Henkel (2011) explain in their research 

why open technical systems should be modular, 

since distributed innovation is made possible by 

modularity.  They also explain why modularity is an 

important value capture mechanism when IPR is 

missing.  

Theorethical and 

quantitative
NVT multiple cases 

The impact of IPR on IE, and how 

a modular architecture can aid in 

capturing value in an IE.

The same as Balwdin (2012)

(Gawer & Cusumano, 

2013)

Industry Platforms and Ecosystem 

Innovation

Journal of Product 

Management

Design: Modularity &  Degree of 

openness. 

Scholars propose (partially) modular system with no 

master-designer/leader. Gawer & Cusumano (2013) 

defined two types of platforms (internal & 

external), external platforms are related to IE's. 

Theoretical NVT NVT

The role and impact of different 

types of leadership in IE and a 

deep insight in roles of firms  is 

missing in the literature. 

Iansiti and Levien (2004), affirm 

that an healthy IE contains a 

keystone leader. However, this 

research contend that there 

should be no master-designer. 

So there should be a discussion 

about the pro's and con's about 

various leadershiproles. 

(West & Wood, 2013)
 Evolving an open ecosystem: The rise 

and fall of the Symbian platform

Advances in 

strategic 

management 

Design: Modularity & Degree of 

openness. 

West & Wood(2013) affirm that modularity is key for 

success, but the lack of a concentrated leadership 

may cause the downfall of IE's. They also add that 

the constant supply of niche 

players/complementors are important to keep the 

IE viable. 

Case study 

Open innovation literature 

and Platform literature 

provide contradictory 

recommendations for 

leadership (leveraging 

external sources of 

innovation, open system 

with complentors  versus 

vertical integration). 

Case study: Symbian

The role and impact of different 

types of leadership in IE and a 

deep insight in roles of firms  is 

missing in the literature. 

West and Wood (2013) provide 

support for the presence of 

strong leader inside a platform, 

because they contend that the 

lack of a strong leader may 

caused the downfall of Symbian. 
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Appendix D – Selection of journal categories 
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Appendix E – Selection of journals  

 
Figure 30 
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Appendix F – Review article checklist - Journal of Management  

 
Table 26 The Art of Writing a Review Article, by Jeremy Short (Short, 2009) 

 Ideal review article Less than ideal review article 

1 The review is thorough, including all relevant scholarly and empirical outlets The review includes only a subset of articles of 

journals or articles relevant to a given research stream 

 

2 The review is honest, highlighting strengths and weaknesses of the research stream The review highlights a particular agenda, and 

weaknesses of past studies are obscured 

 

3 The review provides an insightful synthesis of the literature, reporting key themes in the research 

stream 

Every single work is summarized in excessive detail, 

leading to a low ratio of insights to page length 

 

4 The review highlights unique insights that would not be apparent by reading a single scholarly or 

empirical article on the topic 

The review outlines issues/problems that are common 

to the whole of organizational studies 

 

5 The review covers a hot topic, updates an earlier review of an established research stream or 

includes other elements that would lead to a highly cited piece of interest to the greater academy 

Too few articles have been published to examine a 

critical mass of work at this stage in a topic’s 

development, or many reviews have been conducted 

in the past suggesting incremental value in a review at 

this stage  

 

6 The review is interesting, potentially bridging disciplinary backgrounds, methodological 

approaches, and other potential divisions between Academy members (e.g., macro vs. micro 

interests) 

 

Little insights for future conceptual and empirical 

efforts are presented in the review 

 

7 The figures and tables provide concrete and specific calls for future conceptual and empirical 

efforts provide a blueprint to move the research stream forward 

 

The tables span many pages but provide little I terms 

of themes concerning specific trends concerning the 

review topic 

 


